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Abstract
Background: The dermatology workforce is an important topic, as many countries are facing an undersupply of
dermatologists, while some are expecting a surplus. Therefore, we conducted this study to identify the current dermatology workforce demographics in Saudi Arabia (SA) and the changes in such demographics over the last 10 years to
identify future workforce-related challenges.
Methods: This study was conducted in SA, and it included all the practicing dermatologists in the country over the
last decade (2010–2020). The number of practicing dermatologists, their gender, their nationality, and dermatology
residency candidates and graduates were obtained from the Saudi Commission for Health Specialties (SCFHS). The
geographic distribution of dermatologists was obtained from the Ministry of Health Statistical Yearbook 2018.
Results: As of September 2020, there were 2678 practicing dermatologists in SA at a ratio of 7.82 dermatologists per
100 000 people. Of the 2678 dermatologists, only 24.8% were Saudis. The Saudi dermatologist ratio has been almost
constant over 10 years, ranging from 1.3 to 1.9 per 100 000 people. Of all Saudi dermatologists, 42% were female. The
number of residents who graduated from the residency program was not consistent for each year and ranged from 4
to 25. The number of dermatologists varied by region, with 9.2 in Riyadh and 3.4 in Najran per 100 000 people.
Conclusions: The results of our study revealed that a quarter of dermatologists in SA are Saudis. In addition, the
number of non-Saudi dermatologists has increased in the last 10 years, while the number of Saudi dermatologists
to the population has remained almost constant. There is also a geographic maldistribution of dermatologists, with
urban areas having a higher number of dermatologists than rural areas. We encourage local studies that can elucidate
the factors influencing the workforce, such as the dermatologist appointment waiting time, dermatologists’ working
hours, and the geographic maldistribution of dermatologists in the country.
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Introduction
The current dermatology workforce status remains an
important topic across the world, as many countries
are facing an undersupply of dermatologists, and some
are expecting a surplus. In addition, the demand for
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dermatologists is increasing worldwide for many reasons, including the increasing incidence of skin cancers
and many other dermatological inflammatory diseases
[1]. Furthermore, the expansion of dermatology practices into the surgical, procedural, and medical fields
has required more dermatologists in the workforce to
match the demand. Another related problem that needs
to be addressed is the geographic maldistribution of dermatologists in many countries. It has been shown that
dermatologists prefer to work in urban areas, which has
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resulted in a shortage of dermatologists in rural areas [2,
3].
Saudi Arabia (SA) has one of the fastest growing populations worldwide. As such, more adequately trained and
specialized healthcare providers are in high demand to
meet people’s healthcare needs, especially because the
population is also an aging one. The most recent study
about the dermatology workforce in SA was conducted
by Bin Saif et al. in 2010 [4]. They reported that the number of dermatologists per 100 000 people was 3.76, in
2007 with only 1.16 being Saudi. However, it has been
more than a decade since then, and the healthcare system in SA has undergone a huge transformational change
over that time. This has raised many questions regarding
the sufficiency of trained dermatologists to meet the population’s demands, the geographic distribution of dermatologists around the country, and the expectations of
achieving adequate specialized care in the future. Therefore, we conducted this study to identify the current dermatology workforce demographics of SA, the changes
that have transpired over the last 10 years, and the future
challenges to such a workforce.

Materials and methods
This study was conducted among dermatologists practicing in SA from January 2010 to September 2020. SA
is located in the Arabian Peninsula and is made up of
13 regions: Riyadh, Makkah, Madinah, Qassim, Eastern
Region, Asir, Tabuk, Hail, the Northern Border, Jazan,
Najran, Al-Bahah, and Al-Jawf. The population of SA as
of 2019, according to the General Authority for Statistics,
is 34 218 169 [5].
The Saudi Commission for Health Specialties
(SCFHS), which is a scientific commission, is responsible for developing, supervising, and evaluating healthrelated training programs and related examinations
as well as issuing professional certifications. It is also
responsible for setting controls and standards for the
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practices of health professions and for recommending
general plans to develop human resources for health
[6]. SCFHS classifies postgraduate training programs
into three groups of the highest quality training to lowest quality training. Of the certificates classified in the
first group are the Saudi specialty certificate, specialization certificates from the Royal College of Physicians
and Surgeons of Canada, and American Board Certification, while the second group includes the Kuwait
and Jordan Boards and many others (Table 1) [7]. To
obtain the data needed for this study, an official e-mail
was sent to SCFHS, on September 12, 2020, in request
of the following data: (1) the number of dermatologists and all physicians currently practicing in SA, (2)
the number of dermatologists practicing in SA by year
from 2010 to 2020, (3) the number of Saudi and nonSaudi dermatologists currently practicing in SA, (4)
the number of male and female dermatologists among
the dermatologists currently practicing in SA, (5) the
current number of dermatologists at each level from
residents to consultants, and (6) the number of dermatology residency program graduates in each year from
2010 to 2020. In addition, data about the geographic
distribution of dermatologists currently practicing in
the country were obtained from the Saudi Ministry of
Health’s (MOH) Health Statistical Yearbook 2018 [8].
As the data that were requested did not include the
names and other personal information of any identified person or were merely accessed through the internet, institutional review board (IRB) approval was not
required. The data on the current population of SA
were obtained from the Statistical Yearbook 2018 of the
General Authority for Statistics [9].
Data entry and processing were conducted using
Microsoft Excel 2016. The ratio of dermatologists to the
population was calculated by dividing the number of
dermatologists by the entire population and then multiplying the result by 100 000.

Table 1 Ranks of physicians in Saudi Arabia according to the SCFHS
Rank

Description

Consultant

A physician who has a certificate from the first or the second group and has acquired the necessary experience and the other classification requirements

Senior registrar

A health care provider who has acquired the postgraduate training program certificate from the first or second group, such as a
Saudi board certificate

Registrar

A health care provider who has acquired a certificate from the third group and completed the required qualifications

Training resident

A medical student who is enrolled in a postgraduate training program belonging to the first (Saudi board certificate or equivalent)
and second groups

Resident

A medical student who is enrolled in postgraduate training and has a certificate from the third group and did not complete the
requirements to qualify as a registrar or has experience in the specialty field of not less than 2 years

SCFHS Saudi Commission for Health Specialties
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Results
At the time of calculations, the number of registered
dermatologists in SA was 2678, with an estimated 7.82
dermatologists per 100 000 people. Almost half of the
dermatologists practicing in the country were registrars
(46.8%, n = 1254), and 96% of them were non-Saudis. Of
all the dermatologists in the country, only 24.8% (n = 664)
were Saudis, but of the 18.8% (n = 504) of all dermatologists who were consultants, 71.8% (n = 362) were Saudis.
There were 105 training residents, and only 3 were nonSaudis. The number of female residents was double that
of male residents. For every five consultants, there was
one training resident. Most Saudi dermatologists were
male, while most non-Saudi dermatologists were female.
More information is shown in Table 2.
Figure 1 shows the number of Saudi and non-Saudi
dermatologists in SA over the last 10 years. The number of dermatologists per 100 000 people in 2020 was
7.82. It grew from 5.42 in 2010 to 8.06 in 2019. The rate
of increase in the number of Saudi dermatologists has
not been steady and slow compared to that of non-Saudi
dermatologists. The most pronounced growth in Saudi
dermatologists was seen in 2017 and 2018, with 76 new
dermatologists each year. However, the ratio of Saudi

dermatologists to the population increased from 1.3 to
1.9 in the past 10 years, while the ratio of non-Saudi dermatologists increased from 4.1 to 5.9 in the same period,
with an increase in the actual number from 1121 to 2014
over the 10-year period. The most pronounced increase
in the number of non-Saudi dermatologists in the country was from 2017 to 2019.
Figure 2 shows the number of male and female Saudi
dermatologists by year within the past 10 years. As of
September 2020, there were 664 registered Saudi dermatologists practicing in SA. In 2010, the ratio of maleto-female dermatologists was 2:1. Over 10 years, the
percentage of female Saudi dermatologists increased
from 32 to 42%, particularly from 2015 to 2020. As of
September 2020, the number of female dermatologists in
the country was 280, while the number of male dermatologists was 384.
Table 3 shows the number of doctors in SA who graduated from and were matched to a dermatology program
from 2010 to 2020. Dermatology programs consist of
4 years of training (from R1 to R4). The number of dermatology graduates has been up and down over the
10-year period, while the number of matched residents
has almost doubled over the same period. In 2010, 20

Table 2 Number of registered dermatologists in Saudi Arabia by rank (as of September 2020)
Rank

Consultant

Saudi

Non-Saudi

Male

Female

Male

Total (%)
Female (%)

249

113

89

53

504 (18.82)

Senior registrar

62

52

82

147

343 (12.81)

Registrar

22

29

460

743

1254 (46.82)

Training resident

34

68

1

2

Resident

17

18

49

388

384

280

681

1333

Total

Fig. 1 Saudi to non-Saudi dermatologists by year and ratio to 100 000 population

105 (3.92)
472 (17.62)
2678

100%
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Fig. 2 Number of Saudi male and female dermatologists by year

Table 3 Numbers of doctors who were matched to and
graduated from a dermatology residency program from 2010 to
2019
Years

Matched

Graduated

2010

20

4

2011

18

25

2012

21

10

2013

22

7

2014

27

15

2015

34

5

2016

32

10

2017

36

7

2018

36

11

2019

34

8

residents were matched to a residency program. After
4 years, only 15 graduated from the program. The most
recent batch who graduated from the program in 2019
was 8, while the number of matched residents 4 years ago
in 2015 was 34.
In 2018, the dermatologists practicing in Saudi MOH
hospitals and the private-sector dermatologists represented 89.8% of all dermatologists in SA. The remaining
10.2% were registered in other governmental sectors,
such as the National Guard Health Affairs. Figure 3
shows the geographic distribution of dermatologists
practicing in Saudi MOH hospitals and private-sector
dermatologists per 100 000 people in SA in 2018. The
ratio of dermatologists ranged from 3.3 to 9.2 across the
13 regions. The most populated regions in SA are Makkah and Riyadh, and the highest number of dermatologists in 2018 was in Riyadh (9.2). Of this number, 8.1
worked in the private sector. The lowest ratios were 3.18,

3.36, and 3.63 (in Jazan, Najran, and Asir, respectively)
per 100 000 people. The regions with a population lower
than 1 000 000 (Tabuk, Hail, Najran, Al-Jawf, Al-Bahah,
and Northern Borders) had higher rates of dermatologists practicing in MOH hospitals.

Discussion
Increasing number of dermatologists over the last decade

In this study, we identified the current dermatology
workforce distribution, demographics, and changes in
SA over the last 10 years. We found that there has been
a growth in the total number of dermatologists in SA
over the last decade. This increasing number of dermatologists could be attributed to the increased demand
for dermatologists over this period. One of the reasons
for the increasing demand is the increased prevalence
of dermatology-related diseases, such as skin cancers,
worldwide and locally [10]. Locally, despite all the protective factors, such as traditional Saudi protective
clothing (Thob, Abayah, and Scarf ), the lower attitude
in the Arabian Peninsula, and the lower rate of ultraviolet (UV) light exposure, the incidence of skin cancers
has been increasing [11, 12]. This increased incidence
has been attributed to the higher number of qualified
dermatologists treating patients and the improved
Saudi Cancer Registry reports. According to the latest
Saudi Cancer Registry report (2017), there were 555
new cases of non-melanoma skin cancer in SA in 2017;
there were only 427 in 2014. As for new cases of melanoma skin cancer in SA, they rose from 41 in 2014 to
50 in 2017. Although SA lacks a national registry for
dermatological diseases, several single-center studies
have suggested that SA has a high prevalence of dermatological diseases, such as skin appendages disorders,
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Fig. 3 Dermatologists per 100 000 people in Saudi Arabia, 2018

dermatitis, pigmentary disorders, and skin infections
[13]. In fact, the most recent single-center studies on
dermatitis showed a higher prevalence than older studies [13]. Also, dermatologists provide care for people
with diseases associated with dermatological manifestations [14, 15].
Another factor for the increase in the number of dermatologists in SA over the past 10 years is the expansion
of the popularity of cosmetic dermatology in the country within this period. Many young adults have considered undergoing minor cosmetic procedures [16, 17]. In
a study involving primary care patients, almost half of
the study participants were willing to undergo a minor
cosmetic procedure [16]. Social media, whose use has
increased in SA in the past decade, is also an important
factor influencing the dermatology workforce in the
country. In a study conducted among 816 female Saudi
college students, 48.5% admitted to having considered
undergoing a cosmetic procedure due to social media
influence [17], and of the 142 students in this study who

underwent a cosmetic procedure, 119 (84%) were influenced by social media [17].
Number of dermatologists worldwide

The World Health Organization (WHO) recommends
that human resources for health needs be estimated
based on workloads rather than by physician/population ratio [18]. The Royal College of Physicians estimated the number of needed consultants in England
based on data about workload, referrals, and working
hours of consultants from 2009 to 2010 government
statistics. They concluded that they needed 1.6 dermatology consultants per 100 000 people [19]. However,
many countries have estimated supply and demand
according to the physician/population ratio due to
a lack of information about physicians’ work hours,
workloads, credentials, and wages. Brazil is planning
to meet this demand by having 1.2/100 000 dermatologists/population [20]. The number of researchers
and teaching assistants who usually work fewer hours
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needs to be considered when estimating the number of dermatologists in the population. In the United
States, the proposed number of dermatologists needed
to meet the population demand is 4 per 100 000 [21].
The most recently reported number of dermatologists in the United States and Brazil was 3.4 and 3.5
per 100 000 people, respectively [20, 21]. In the United
States, although the number of practicing dermatologists increased over the 10-year period from 2005 to
2014, the dermatologist appointment waiting time did
not change [22]. In addition, around a third of dermatologists think that there is a shortage of dermatologists
in their respective areas [22]. This has been reinforced
by the fact that 70% of section code areas have fewer
than 4 dermatologists per 100 000 people [21]. As such,
they depend on advanced physician assistants (APAs)
and family physicians to provide dermatological care to
patients. From 2005 to 2014, the employment of APAs,
such as physician assistants and nurse practitioners in
the United States, increased from 28 to 46% [22]. This
is not true for SA, where there has been a lower number of family physicians and APAs, which may explain
the relatively higher number of dermatologists therein
(7.82/100 000) [23].
Saudi dermatologists

Of all the practicing dermatologists in SA, 24.8% are
Saudis. Thus, there are 1.9 dermatologists for every
100 000 people, an increase from 2007, when the ratio
was 1.2 dermatologists to 100 000 people [4]. Surprisingly, the ratio of Saudi dermatologists to the population has remained almost constant over the last
20 years. The lack of local dermatologists has been
maintained over the years, perhaps because SA has one
of the fastest-growing populations in the world and has
a limited number of training positions in the field of
dermatology [24]. The Saudi Dermatology and Venereology Program, under the supervision of the SCFHS, is
one of the best dermatology training programs in the
region. It consists of 4 years of training, with the first
year in different medical specialties. The program provides the highest level of training, teaching sessions,
and research under the supervision of expert consultants and academic professors. The training program is
carried out through patient-side training, education,
and interactive teaching sessions; meetings to discuss
the latest literature in the field; and other extracurricular activities, such as conferences and workshops
[25]. There were four graduates from the first batch
of trainees in 1999. In the past decade, the number of
graduates has remained constant, although the number of matched residents has doubled. This indicates
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that residents spend more years in the training program
than they should.
Female dermatologists

In many countries, most dermatologists are female. In
the United States, the number of Board-certified female
dermatologists of total dermatologists increased from
24% in 1992 to 52.5% in 2017 [26]. In Brazil, 78.4% of
dermatologists are female [20]. This gender shift also
applies to training residents. Almost two-thirds (64.1%)
of dermatology training residents in the United States are
female [27]. This has not been the case in SA, where only
29% of all dermatologists in 2007 were female. Over the
last decade, however, the number of female dermatologists has grown from 32 to 42% of total practicing dermatologists in SA. This is attributed to the higher number
of women enrolled in higher education institutions seeking job opportunities. In addition, this shift is expected
to continue to increase in the future; thus, the number of
female dermatologists is expected to surpass the number
of male dermatologists. One of the recommendations
of the WHO is to ensure balanced gender opportunities
for eligible high school graduates to advance into health
training programs [18]. More female dermatologists are
needed in the workforce, as it has been shown that female
patients are more likely to prefer having a female doctor
[28]. This is reinforced by the cultural and religious backgrounds of SA. In addition, a meta-analysis showed that
female doctors accommodate their patients for a longer
time compared to male doctors, and female doctors are
more likely to involve their patients in decision-making
and show patients more empathy [29]. In the United
States, female doctors work fewer hours and see fewer
patients compared to their male counterparts [30]. There
have been no local studies on the working hours or number of patients per doctor in SA in general or by gender.
Foreign physicians and the geographic distribution
of dermatologists

Of all dermatologists practicing in SA, 75% are nonSaudis. Since the 1980s, SA has experienced a dramatic
expansion in all living standards, including healthcare. To
compensate for the deficit in the number of Saudi healthcare providers, many foreign healthcare workers have
come to the country. Their efforts and contributions have
been and continue to be crucial to the continuity of the
highest quality healthcare in SA. Furthermore, the number of foreign physicians has increased to 64.4% of all
practicing physicians in the country. However, dependency on foreign physicians has many disadvantages. They
have a high rate of sudden turnover and departure, which
would increase an institution’s costs in terms of hiring
and training other physicians for certain positions [31].
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In addition, language is an important barrier. In a study
of 16 foreign physicians, most foreign physicians without an Arabic background had language difficulties in the
initial 2–3 years in the country [32]. Cultural differences
between countries are also very important, since in SA,
the culture differs considerably from that of other parts
of the world [32]. In the past 10 years, the rate of increase
of Saudi physicians to non-Saudi physicians was 19.5%,
while it was only 1% for Saudi dermatologists.
One of the problems related to the dermatology workforce most often encountered worldwide is geographic
maldistribution. That is, dermatologists generally prefer
to practice in urban areas rather than in rural areas. This
can be attributed to the higher number of job opportunities available to dermatologists in urban areas [2, 21].
In addition, many prefer to work in an academic hospital or in the same area, where they are trained for various reasons, one of which is proximity to their families’
residences. The emergence of cosmetic dermatology also
drives more dermatologists to urban areas, as there is a
higher demand for cosmetic procedures [33, 34]. In the
United States, 38.6% of the entire dermatology workforce is situated in only 100 of the 712 area code sections
nationwide [21]. This has also been observed in SA: the
number of dermatologists per population practicing in
Riyadh is three times that in other areas, namely, Najran,
Asir, and Jazan. These three areas are the only areas out
of 13 that have fewer than the recommended number of
dermatologists to meet the demands of the population (4
dermatologists per 100 000 people) [21]. This has resulted
in less access to dermatological healthcare in those areas,
which in turn has resulted in poorer treatment outcomes
and higher costs, because patients have to travel to urban
areas to get the care that they need. A possible solution to
the geographic maldistribution of dermatologists in SA is
teledermatology. Perhaps the best benefit of teledermatology is its expansion of dermatologic care to rural areas
[35, 36]. In the current COVID-19 pandemic, many hospitals, including the major medical cities in SA, are utilizing teledermatology to ensure the safety of both patients
and doctors and to provide the best care to patients. We
recommend that through this experience, we learn the
pros and cons of teledermatology and develop it to generalize its usage, especially for improving healthcare access
in rural areas. Perhaps higher compensation for dermatologists working in rural areas will result in a higher
employment rate of medical practitioners in rural areas
as well. Increasing living standards and investing in infrastructure will strongly encourage health workers to work
in rural areas [37].
The WHO produced a number of documents addressing physician maldistribution and the employment of foreign physicians [18, 37]. According to the WHO Global
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Strategy on Human Resources for Health: Workforce
2030, they are planning to decrease dependency on foreign physicians by half for all countries by 2030. This can
be accomplished by training more physicians, employing
them, and ensuring that a country retains them. Finally,
they recommend aligning training to employment opportunities in each country [18]. In addition, employing
healthcare specialists who have a rural background in
rural areas and hold training programs rather than sending patients to urban areas would be cost-effective.
Saudi healthcare workforce in the present and future

SA is set to undergo a huge transformation in the next
10 years due to the iconic Saudi Vision 2030, which will
result in the establishment of the new city NEOM and
many other major investments. One of the projects is
government public–private partnerships. The private
sector comprises 25% of the total hospital beds in SA [9].
The government is going to privatize 290 hospitals and
2300 primary care clinics by 2030 and provide comprehensive medical insurance to Saudi citizens [38, 39]. This
is going to expand citizens’ choice of healthcare providers. In addition, the government has encouraged foreign investments, which can allow foreign investors full
ownership in SA. Privatization, government insurance
for citizens, and the fast-growing and aging population
of SA will definitely result in an increased demand for
various healthcare needs in the future [40]. Alomi et al.
concluded that the pharmacology workforce will require
12 078 clinical pharmacists by 2030 [41]. In addition,
only 5% of all physicians are family physicians, according
to the MOH report. One of the targets of Saudi Vision
2030 is to increase the number of physicians to 1 per 500
people by 2030 [42]. It also aims to increase healthcare
services in residential areas from 78 to 88% of all residential areas in SA [42]. Thus, to relieve the work burden on
the current workforce; to make up for the current undersupply of healthcare providers, including dermatologists;
and to ensure that the country will not face an undersupply in the future, we recommend increasing the capacity
of medical education and training programs.

Limitations
This study sheds light on the dermatology workforce in
SA over the last decade. However, this study has some
limitations. Data on the ages, work hours, and workloads
of the dermatologists would have helped determine if
there was a surplus or shortage of dermatologists. Furthermore, there is no national registry of dermatologyrelated diseases in SA, and as such, there is a lack of
knowledge about the incidence and prevalence of such
diseases in the country, making it difficult to predict what
constitutes a sufficient supply of dermatologists.
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Although many studies have provided estimates
regarding the requirements for future workforces, we
believe that building a similar model is not applicable to
our study for many reasons [43, 44]. First, the number of
dermatology program graduates in the last 10 years has
been inconsistent. In addition, we have no data regarding dermatologists leaving the workforce due to retirement or death. The government is planning to privatize
the healthcare system and provide health insurance to all
citizens. Thus, citizens will have more choices regarding
healthcare providers. We believe that this will shift the
burden of providing healthcare to the private sector. The
private sector will most likely compensate for any shortages in personnel by employing more healthcare providers or by increasing the working hours of the existing
workforce.

Conclusions
This study revealed that only a quarter of dermatologists
in SA are Saudi. In addition, the number of non-Saudi
dermatologists has increased in the last 10 years, while
the number of Saudi dermatologists in proportion to the
population has remained almost constant. There is also
a geographic maldistribution of dermatologists in the
country, with urban areas having a higher number of dermatologists than rural areas.
We encourage local studies to elucidate dermatologist appointment waiting times, dermatologists’ working
hours, and the factors influencing the geographic maldistribution of dermatologists in the country. In addition,
we recommend that the SCFHS include a survey before
applying a classification system and issuing and renewing
medical licenses that account for the required information necessary to estimate the supply needed to meet the
demands of the Saudi healthcare system and to build an
accurate projection model of future physician numbers.
There are seven major programs that are part of Saudi
Vision 2030, one of which is the Quality of Life Program
[45]. One of the aims of such a program is to improve
and develop the workforce in the healthcare sector. To
attain this goal, we need to address the previously mentioned challenges, namely, the shortage of Saudi dermatologists, the low capacity of related training programs,
and the geographic maldistribution of the dermatology
workforce.
Abbreviations
SCFHS: Saudi Commission for Health Sciences.; MOH: Ministry of health;
SA: Saudi Arabia; IRB: Institutional review board; APA: Advanced physician
assistant.
Acknowledgements
Not applicable.

Page 8 of 9

Authors’ contributions
AF conceived, designated the study, collected the data, and wrote the first
draft. ST provide extensive and critical review of the manuscript. Also, he
participate to write the final draft of the manuscript. MK prepared Table 2 and
provided extensive review of the manuscript. All authors read and approved
the final manuscript.
Funding
None.
Availability of data and materials
The data sets used and analysed during the current study are available from
the corresponding author on reasonable request.

Declarations
Ethics approval and consent to participate
Not applicable.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Division of Dermatology, Ministry of National Guard Health Affairs, Riyadh,
Saudi Arabia. 2 King Abdullah International Medical Research Center, Riyadh,
Saudi Arabia. 3 College of Medicine, King Saud Bin Abdulaziz University
for Health Sciences, Riyadh, Saudi Arabia. 4 Department of Dermatology, College of Medicine, Imam Mohammad Ibn Saud Islamic University, Riyadh, Saudi
Arabia. 5 Department of Dermatology, College of Medicine, Qassim University,
Buraidah, Qassim, Saudi Arabia.
Received: 28 July 2021 Accepted: 17 March 2022

References
1. Porter ML, Kimball AB. Predictions, surprises, and the future of the
dermatology workforce. JAMA Dermatol. 2018;154(11):1253.
2. Feng H, Berk-Krauss J, Feng PW, Stein JA. Comparison of dermatologist
density between urban and rural counties in the United States. JAMA
Dermatol. 2018;154(11):1265.
3. Prindaville B, Horii KA, Siegfried EC, Brandling-Bennett H. Pediatric dermatology workforce in the United States. Pediatr Dermatol.
2019;36(1):166–8.
4. Bin Saif GA, Al-Haddab M. The dermatology workforce in Saudi Arabia:
current trends, challenges and future directions. Int J Health Sci.
2010;4(2):178–93.
5. Population Estimates|General Authority for Statistics. https://www.stats.
gov.sa/en/43. Accessed 20 Nov 2020.
6. Saudi Commission for Health Specialties. https://www.scfhs.org.sa/Pages/
default.aspx. Accessed 20 Nov 2020.
7. The executive regulations of Professional Classification and Registration aims. https://www.scfhs.org.sa/en/registration/Regulation/Docum
ents/The%20executive%20regulations%20of%20Professional%20Classifi
cation%20and%20Registration%20aims.pdf. Accessed 26 Oct 2021.
8. Statistical Yearbook—Statistical Yearbook. https://www.moh.gov.sa/en/
Ministry/Statistics/book/Pages/default.aspx. Accessed 9 Oct 2020.
9. Statistical Yearbook of 2018 | Issue Number: 54 | General authority for
statistics. https://www.stats.gov.sa/en/1006. Accessed 9 Oct 2020.
10. Rogers HW, Weinstock MA, Feldman SR, Coldiron BM. Incidence estimate
of nonmelanoma skin cancer (keratinocyte carcinomas) in the US population, 2012. JAMA Dermatol. 2015;151(10):1081.
11. Diepgen TL, Mahler V. The epidemiology of skin cancer. Br J Dermatol.
2002;146(s61):1–6.

Alfawzan et al. Human Resources for Health

(2022) 20:29

12. Saudi Cancer Registry. Cancer incidence reports, Saudi Arabia. https://
nhic.gov.sa/eServices/Pages/TumorRegistration.aspx. Accessed 10 Oct
2020.
13. Almohideb M. Epidemiological patterns of skin disease in Saudi Arabia: a
systematic review and meta-analysis. Dermatol Res Pract. 2020. https://
doi.org/10.1155/2020/5281957.
14. Milani-Nejad N, Zhang M, Kaffenberger BH. Association of dermatology
consultations with patient care outcomes in hospitalized patients with
inflammatory skin diseases. JAMA Dermatol. 2017;153(6):523.
15. Noe MH, Rosenbach M. Inpatient dermatologists—crucial for the
management of skin diseases in hospitalized patients. JAMA Dermatol.
2018;154(5):524.
16. Morait SR, Abuhaimed M, Alharbi M, Almohsen B, Alturki A, Alarbash
A. Attitudes and acceptance of the Saudi population toward cosmetic
surgeries in Riyadh, Saudi Arabia. J Family Med Prim Care. 2019;8(5):1685.
17. Arab K, Barasain O, Altaweel A, Alkhayyal J, Alshiha L, Barasain R, et al.
Influence of social media on the decision to undergo a cosmetic procedure. Plast Reconstr Surg Glob Open. 2019;7(8):e2333.
18. Global strategy on human resources for health: workforce 2030. https://
apps.who.int/iris/bitstream/handle/10665/250368/9789241511131-eng.
pdf. Accessed 25 Oct 2021.
19. Consultant physicians working with patients—revised 5th edition|RCP
London. https://www.rcplondon.ac.uk/projects/outputs/consultant-physi
cians-working-patients-revised-5th-edition. Accessed 25 Oct 2021.
20. Schmidt SM, Miot HA, Luz FB, Sousa MAJ, Palma SLL, Sanches Junior JA.
Demographics and spatial distribution of the Brazilian dermatologists. An
Bras Dermatol. 2018;93(1):99–103.
21. Glazer AM, Farberg AS, Winkelmann RR, Rigel DS. Analysis of trends in
geographic distribution and density of US dermatologists. JAMA Dermatol. 2017;153(4):322.
22. Ehrlich A, Kostecki J, Olkaba H. Trends in dermatology practices and the
implications for the workforce. J Am Acad Dermatol. 2017;77(4):746–52.
23. Al-Khaldi Y, Al-Ghamdi E, Al-Mogbil T, Al-Khashan H. Family medicine
practice in Saudi Arabia: the current situation and Proposed Strategic
Directions Plan 2020. J Fam Community Med. 2017;24(3):156.
24. Ministry of Economics and Planning. Kingdom of Saudi Arabia. Population and Housing Census 1431 H (2010), Riyadh. https://www.stats.gov.
sa/en/13. Accessed 20 Nov 2020.
25. Dermatology Scientific Council. SAUDI BOARD DERMATOLOGY CURRICULUM. https://www.scfhs.org.sa/MESPS/TrainingProgs/TrainingProgsSt
atement/Documents/Dermatology.pdf. Accessed 20 Nov 2020.
26. Stratman H, Stratman EJ. Assessment of percentage of women in the
dermatology workforce presenting at American Academy of Dermatology Annual Meetings, 1992–2017. JAMA Dermatol. 2019;155(3):384.
27. Bae G, Qiu M, Reese E, Nambudiri V, Huang S. Changes in sex and ethnic
diversity in dermatology residents over multiple decades. JAMA Dermatol. 2016;152(1):92.
28. Nichols S. Women’s preferences for sex of doctor: a postal survey. J R Coll
Gen Pract. 1987;37(305):540–3.
29. Roter DL, Hall JA, Aoki Y. Physician gender effects in medical communication. JAMA. 2002;288(6):756.
30. Kimball AB, Resneck JS. The US dermatology workforce: A specialty
remains in shortage. J Am Acad Dermatol. 2008;59(5):741–5.
31. Waldman JD, Kelly F, Arora S, Smith HL. The shocking cost of turnover in
health care. Health Care Manag Rev. 2010;35(3):206–11.
32. Zawawi AN, Al-Rashed AM. The experiences of foreign doctors in Saudi
Arabia: a qualitative study of the challenges and retention motives.
Heliyon. 2020;6(8):e03901.
33. Jayakumar KL, Samimi SS. Trends in US dermatology residency and
fellowship programs and positions, 2006 to 2016. J Am Acad Dermatol.
2018;78(4):813–5.
34. Bauder AR, Sarik JR, Butler PD, Noone RB, Fischer JP, Serletti JM, et al.
Geographic variation in access to plastic surgeons. Ann Plast Surg.
2016;76(2):238–43.
35. Leavitt ER, Kessler S, Pun S, Gill T, Escobedo LA, Cockburn M, et al. Teledermatology as a tool to improve access to care for medically underserved
populations: a retrospective descriptive study. J Am Acad Dermatol.
2016;75(6):1259–61.
36. Coates SJ, Kvedar J, Granstein RD. Teledermatology: from historical
perspective to emerging techniques of the modern era. J Am Acad
Dermatol. 2015;72(4):577–86.

Page 9 of 9

37. Increasing access to health workers in remote and rural areas through
improved retention. https://apps.who.int/iris/bitstream/handle/10665/
44369/9789241564014_eng.pdf?sequence=1&isAllowed=y. Accessed 25
Oct 2021.
38. Rahman R. The privatization of health care system in Saudi Arabia. Health
Serv Insights. 2020;13:1178632920934497.
39. Saudi Arabia launches healthcare privatisation programme—LaingBuisson News. https://www.laingbuissonnews.com/imtj/news-imtj/saudi-
arabia-launches-healthcare-privatisation-programme/. Accessed 14 Aug
2021.
40. Albejaidi F, Nair KS. Building the health workforce: Saudi Arabia’s
challenges in achieving Vision 2030. Int J Health Plann Manage.
2019;34(4):e1405–16.
41. Alomi YA, Alghamdi SJ, Alattyh RA. Forecasting (2018–2030) and the
demand of clinical pharmacy technician workforce at over twelve years
(2006–2017) in Saudi Arabia. Int J Pharmacol Clin Sci. 2019;8(3):186–9.
42. National Transformation Program|Saudi Vision 2030. https://vision2030.
gov.sa/en/programs/NTP. Accessed 12 Oct 2021.
43. Ricketts TC, Adamson WT, Fraher EP, Knapton A, Geiger JD, Abdullah F,
et al. Future supply of pediatric surgeons. Ann Surg. 2017;265(3):609–15.
44. Sargen MR, Shi L, Hooker RS, Chen SC. Future growth of physicians and
non-physician providers within the U.S. Dermatology workforce. Dermatol J. 2017;23(9):1.
45. Quality of Life—Vision 2030. https://www.vision2030.gov.sa/v2030/vrps/
qol/. Accessed 14 Aug 2021.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Ready to submit your research ? Choose BMC and benefit from:

• fast, convenient online submission
• thorough peer review by experienced researchers in your field
• rapid publication on acceptance
• support for research data, including large and complex data types
• gold Open Access which fosters wider collaboration and increased citations
• maximum visibility for your research: over 100M website views per year
At BMC, research is always in progress.
Learn more biomedcentral.com/submissions

