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Background: Previous reports have highlighted the core issues with the
intelligence of the national pharmacy workforce reliance on non-native
pharmacists, despite the increasing supply of local pharmacy graduates; limited
participation of female pharmacists in the workforce; and inadequate proportions
of pharmacists in primary healthcare centres, resulting in pharmaceutical services
being provided without a pharmacist’'s supervision.

Methods: The current study used a retrospective cross-sectional design and data
was collected from January to May 2023. Data was retrieved from the Health
Statistics Yearbook, 2017, 2018, 2019, 2020 and 2021. The data included the total
number of pharmacists, the number of Saudi pharmacists, the number of foreign
pharmacists, the distribution of the proportions of male and female pharmacists,
and the distribution of the workforce by region, sector and nationality. Data was
also obtained relating to pharmacy education, including the number of pharmacy
colleges, the number of pharmacy students and the number of pharmacy
graduates.

Results and conclusion: The capacity of the pharmacy workforce, meaning the
number of pharmacists per 10,000 population, fluctuated between 2017 and
2021, with the lowest number being in 2020, a mere 7.9 pharmacists per
10,000 population. However, in 2021, the overall density of pharmacists
increased to (9.04), which is above the global average (7.36 per
10,000 population). The proportion of women working in the pharmacy
profession increased from 12% to 22%, and in community pharmacies from
0.3% to 7.2%, between 2016 and 2021. Another issue that still exists is a lack of
proportionate and imbalance in the distribution of the pharmacy workforce across
the regions. The renationalisation initiatives increased the overall proportion of
Saudi pharmacists to 39% in 2021, compared to 22% in 2016. There is a need for a
policy mechanism that will overcome the identified issues.
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1 Introduction

Achieving universal Health Coverage and Sustainable Development Goals requires
investment in the health workforce (Meilianti et al., 2022; Al-Haqgan et al., 2020;
Almaghaslah and Alasayari, 2022). However, health systems around the globe have been
facing difficulties with workforce capacity and accessibility (Bates et al., 2023). The pharmacy
workforce, the third largest healthcare cadre and the most accessible healthcare profession, is
still a part of these challenges (Almaghaslah, 2022). Strategies to overcome these difficulties
differ among countries. The pharmacy profession in Saudi Arabia has been reformed to deal
with the identified challenges (Almaghaslah, 2022). Previous reports have highlighted the
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core issues with the intelligence of the national pharmacy workforce
(Almaghaslah et al., 2019; Almaghaslah D. and Alsayari A., 2021;
AlRuthia et al., 2018): reliance on non-indigenous pharmacists,
despite the increasing supply of local pharmacy graduates
(Almaghaslah et al, 2019); limited participation of female
pharmacists in the workforce; the career pathway preferences of
new Saudi pharmacy graduates, favouring hospital pharmacies in
spite of the limited job vacancies within this sector; and community

pharmacies being the most in-demand pharmacy sector
(Almaghaslah et al, 2021); inadequate proportions of
pharmacists in primary healthcare centres, resulting in

pharmaceutical services being provided without pharmacists’
supervision (Almaghaslah et al., 2019).

The government in Saudi Arabia has issued several reforming
initiatives to cope with the important challenges (Almaghaslah Dalia
and Alsayari Abdulrhman, 2021). Healthcare workforce localisation,
including at pharmacies, was reinforced in the 2030 healthcare
vision (Almaghaslah D. and Alsayari A., 2021; Almaghaslah
et al, 2022a; Albejaidi and Nair, 2019). The focus was on the
largest pharmacy employment sectors, community pharmacies
and the pharmaceutical industry. Gradual Saudistion of the
profession was imposed at 20% by 2020 and 30% by 2021
(Almaghaslah,  2022;  Almaghaslah  Dalia
Abdulrhman, 2021).

The participation of women in the pharmacy job market was

and  Alsayari

encouraged and facilitated by easing the restrictions that had
previously prevented them from working in the community
setting (Almaghaslah et al, 2021; Alhazmi et al, 2022). This
helped create more employment opportunities for females and
improved gender equity as well as localisation of the workforce
(Almaghaslah et al., 2022a). The government-private partnership
has been strengthened by increasing the participation of the private
sector in employing national healthcare cadres and the delivery of
healthcare services. Community pharmacies have been a major
provider of pharmaceutical services to the government hospitals
and primary healthcare centres (Almaghaslah et al, 2022b). An
electronic prescribing service, Wasanty, was established to link the
Ministry of Health centres to community pharmacies and hence
gradually replace local pharmacies within the government premises,
thus ensuring that pharmaceutical services are delivered by
authorised and competent pharmacists (Almaghaslah et al., 2022b).

More recent legislation was directed at education institutions for
the healthcare disciplines (Ministry of Education, 2022). It required
doubling the intake of healthcare students for 5 years. It also
required monitoring employment of their graduates (Ministry of
Education, 2022). This initiative aimed to meet the demand for these
specialities in the job market, further nationalising the healthcare
professions, and improving the output competency and
performance of the university education system (Ministry of
Education, 2022).

Considering the ongoing efforts and the reforming legislation
affecting pharmacy education, employment laws, accessibility and
quality of pharmaceutical services. Monitoring of the pharmacy
workforce is needed to assess the effects of these changes in
pharmacists’ capacity, workforce gender distribution and
workforce planning. This study aims to provide insight and
obtain evidence to inform pharmacy workforce planning and

policy development in Saudi Arabia.
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FIGURE 1
Number of pharmacy colleges by sector (B). Number of
pharmacy graduates by gender.

2 Methods

Various modelling system approaches are available. The complexity
of these approaches varies. The simplest deterministic model is based on
a predictable relationship between supply and demand. The four main
categories are: needs-based, utilisation, human resources to population
ratio and target settings (Almaghaslah et al,, 2019).

Previous studies have identified the main issues with the
intelligence of a pharmacy workforce, including workforce
distribution, the economic status of the country, capacity
building and gender distribution.

This paper presents a follow-up on a previously published work
using the same approach, ie., a simple integrated model, workforce
supply/output as density. This basic approach is adopted from the FIP
global pharmacy workforce reports. Density is presented as the number
of pharmacists per 10,000 population. It takes into consideration
population growth as a measure for demand. Due to the limited
available data, a simple supply rather than supply and demand
model was chosen. Data was retrieved from the Health Statistics
Yearbook, 2017, 2018, 2019, 2020 and 2021 (Ministry of Health,
2021). Data included the total number of pharmacists, the number
of Saudi pharmacists, the number of foreign pharmacists, the
distribution of male and female pharmacists, and the distribution of
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FIGURE 2

Number of pharmacists per 10,000 population (B). Number of
pharmacists by nationality from 2017 to 2021.

the workforce by region, sector and nationality. Data was also obtained
relating to pharmacy education, including the number of pharmacy
colleges, the number of pharmacy students and the number of
pharmacy graduates (Ministry of Education, 2023). The community
pharmacy sector, the largest sector, was analysed in terms of gender
balance and nationality proportions. Pharmacists employed in primary
healthcare centres were analysed to assess the effects of shifting
pharmaceutical services to local community pharmacies, looking at
the supply side function trends, including the number of pharmacy
colleges and the number of students.

The current study used a retrospective cross-sectional design,
and the data was collected from January to May 2023. Pharmacy
education data from 2017 to 2023 was retrieved and other data
between 2017 and 2021 was retrieved. The retrieved data was
cleared, entered and analysed using Microsoft Excel. The results
are described in terms of frequencies and percentages. Ethical
approval was not needed, as data was available in the public
domain.

3 Results
3.1 Pharmacy workforce supply
3.1.1 Pharmacy education

The number of government pharmacy colleges remained
constant from 2016 to 2023 at 21 colleges, but the number of
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private schools increased from 5 in 2016 to 11 in 2023. The total
number reached 31 pharmacy colleges in 2023, as shown in
Figure 1A. As a result of increasing the number of pharmacy
schools, the number of graduates increased to 1,923 in 2020,
compared to 1,776 in 2017, with the proportion of females
remining higher than their male counterparts, as illustrated in
Figure 1B.

3.1.2 Pharmacy workforce capacity

The total number of pharmacists remained constant at 8.7 from
2017 to 2,108. It peaked at 9.3 in 2019, then it dropped to the lowest
(7.8) in 2020. It rose again to 9.04 pharmacists in 2021, as shown in
Figure 2A. Workforce nationality analysis indicated that the number
of Saudi pharmacists continued to rise steadily from 6,285 in 2017 to
7,077 in 2,108, and it reached 7,840 pharmacists in 2019. The
number continued to increase from 9,690 in 2020 to reach its
maximum of 12,058 pharmacists in 2021. On the other hand, the
number of non-indigenous pharmacists fluctuated between
2017 and 2019 with 22,027, 22,048, and 24,031, respectively. It
declined to the minimum in 2020 with 17,838, then rose slightly to
reach 18,781, as illustrated in Figure 2B.

4 Pharmacy workforce distribution by
region, gender and sector

4.1 Workforce distribution by region

Analysis of pharmacy workforce distribution by region shows
that there is inequitable distribution of pharmaceutical manpower
across the country. Some regions were found to have the highest
proportions of pharmacists per 10,000 inhabitants, such as
Northern Borders and Qaseem with 18.7 and 9.5 pharmacists,
respectively. On the other hand, some regions—such as Albaha
and Qunfudah—were reported to have the lowest proportions,
with 5 and 4.6 pharmacists per 10,000 population, respectively as
shown in Figure 3A.

4.2 Workforce distribution by gender

Figure 3B shows pharmacy workforce distribution by gender.
The majority of the pharmacists (24,042, 78%) were males and
(6,798, 22%) were females.

4.3 Workforce distribution by sector

Community pharmacies form the largest employment sector,
with 20,900 pharmacists (67.8%). Hospital pharmacies form the
second largest sector with 9,121 pharmacists making up (29.6%)
of the total workforce. Primary healthcare centres employ (1.3%)
415 pharmacists. Academia makes up only (1.3%), with
396 academics, while others (8, 0.03%) are employed in
various authorities, such as airlines and ministries, as shown
in Figure 3C.

*Data on pharmacists working in the pharmaceutical industry is
not available.
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5 Pharmacy workforce in community
settings and primary healthcare centres

The total number of pharmacists working in community settings
was 20,900. The vast majority of community pharmacists are males
(18,649, 89.2%), of which (16,447, 78.7%) are non-Saudi. The
number of women working in community settings (2,251) makes
up only 10.8% of the total. However, the number of Saudi female
pharmacists (2,065, 9.9%) is much higher than the number of non-
Saudis (186, 0.9%), Figure 4A.

The number of pharmacists working in primary healthcare centres
increased from 468 to 536 between 2017 and 2018. It peaked in
2019 with 586, then started to decline, reaching 567 in 2020 and
decreasing further to reach its minimum of 415 in 2021, Figure 4B.

6 Pharmacy workforce
renationalisation by sector and gender

Figure 5A illustrates the pharmaceutical workforce distribution
by nationality in the government and the private sectors. The
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workforce nationality data indicates higher ratios of nonnational
pharmacy personnel. Of the total pharmacy workforce of 30,840,
18,789 (60.9%) are nonindigenous. The government sector has
achieved a higher renationalisation ratio with 6,640 (90.8%)
compared to 3,781 (23%) in the private sector.

Figure 5B shows the gender distribution of pharmaceutical
human resources. Females make up 22% (n = 6,798) of the total
workforce (n = 30,840). The percentage of females working in
the private sector (3,781, 55.6%) is slightly higher than those
working for the government (3,017, 44.4%). The private sector
includes and other

hospitals, community pharmacies

institutions.

7 Discussion

The current study aimed to provide an update on the status of
the pharmacy workforce in Saudi Arabia. Effective and regular
monitoring of the human resources is essential for the successful
planning of the workforce. In this study, several supply parameters
were evaluated.
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(A) Community pharmacist distribution by gender and nationality
(B). The number of pharmacists working in primary healthcare centres.

The data indicated that the number of private pharmacy schools
continues to rise, despite the previous recommendations by the
SCFHS to stop establishing new pharmacy schools, both private and
government, to prevent oversupply (Almaghaslah et al., 2019). The
number of government colleges remined the same, but the intake of
students continued to rise as the national renationalising plan for the
health workforce, including pharmacies, urged pharmacy colleges to
double the intake of pharmacy students. As a result, the supply side
of local pharmacists is gradually replacing international
pharmacists, as the percentage of Saudi pharmacists reached 39%
in 2021 compared to 22% in 2017.

The capacity of the pharmacy workforce—i.e., the number of
pharmacists per 10,000 population—fluctuated between
2017 and 2021, with the lowest point being in 2020 with
7.9 pharmacists per 10,000 population. A workforce by
nationality comparison showed that, during 2020 and the
COVID-19 pandemic, a sharp decrease was the result of the
decline in the numbers of non-indigenous pharmacists, which
affected the overall number of pharmacists. This finding raises
explicit concerns about workforce sustainability in times of crisis.
During COVID, the country’s global travel restrictions to contain
the spread of the virus affected the availability of non-national
pharmacists (Almaghaslah and Alsayari, 2020; Almaghaslah
et al, 2020). However, in 2021 the overall density of
pharmacists increased to (9.04), which is above the global
average (7.36 per 10,000 population), indicating that there is
an equilibrium between supply and demand (Meilianti et al.,

2022).
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Another issue that still exists is the disproportion and imbalance
in the distribution of the pharmacy workforce across the regions.
More urbanised areas tend to have a higher density of pharmacists
This issue has been identified
worldwide, especially in lower- and middle-income countries

than rural and remote areas.

such as Nigeria, Indonesia, Tanzania and Ghana (Meilianti et al.,
2022; Ekpenyong et al., 2018). Strategies that would support the
recruitment and retention of pharmacists in the underserved
regions—particularly Al-Ahsa, Al-Bahah, and Qunfudah—should
be introduced.

The number of pharmacists working in primary healthcare
centres has further decreased as a result of shifting services
delivery to the community pharmacy sector, through the
e-prescribing system Wasanty that facilitated the private-
government partnership in services delivery (Almaghaslah et al,
2022b). Hence, the quality of services should have improved, as it
was previously found that pharmaceutical services in primary
healthcare centres were run without pharmacist’s supervision
(Almaghaslah et al, 2019). This has also created more job
opportunities for local pharmacy graduates in community settings.

The distribution of pharmacists across sectors shows that
community pharmacies remain the largest employment sector for
pharmacists in the country, with 20,900 (67.8%) employed in the
field and 9,121 (30%) employed in institutional settings. Globally,
community pharmacies employ around 55% and hospitals
employ18% of the total workforce (Bates et al., 2016).

In contrast to the global trend of greater proportions of female
pharmacy workforce, where women make up more than 65% of the
total workforce in some regions, the female pharmacy workforce in
Saudi Arabia made up only 22% of the total in 2021 (Bates et al.,
2016).

Easing the restrictions that previously prevented female
pharmacists from working in community settings has created job
opportunities for women in order to fulfil the 2030 Vision that
aimed to increase the participation of females in the job market
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(Almaghaslah et al., 2021; Al-Hanawi et al., 2019). Overall, the
proportion of women working in the pharmacy profession increased
from 12% to 22%, and in community pharmacies from 0.3% to 7.2%,
between 2016 and 2021.

The renationalisation initiatives have increased the overall
proportion of Saudi pharmacists to 39% in 2021 compared to
22% in 2016. Analysis of pharmacists’ distribution in the public
and private sectors indicated that the public sector achieved 90.8%,
whereas the private achieved 23% localisation ratios, respectively. As
a result, the proportion of non-indigenous pharmacists has
gradually decreased by replacing them with national pharmacists
following the 2030 Vison that aims at nationalising the profession
(Albejaidi and Nair, 2021). Hence, creating more job opportunities
for Saudi pharmacist has been incrementally achieved. Another
positive impact is that the sustainability of the workforce in likely to
be higher, as the number of Saudi pharmacists did not change during
the COVID-19 pandemic. However, with an increasing number of
pharmacy schools and pharmacy graduates, the private sector would
be required to impose strategic solutions to achieve the Saudistion
ratio to accommodate the increasing supply of the national
pharmacy workforce.

7.1 Study limitations

Limited pharmacy workforce data is available globally and Saudi
Arabia is no different. Data in this study was extracted from two
sources: Health Statistics Yearbook 2017, 2018, 2019, 2020 and
2021 as well as the Ministry of Education website. These data
source do not consider the demand factors, such as mortality
rate, life expectancy, disease pattern, as well as migration. They
do not provide information about pharmacy workforce age,
pharmacists working in non-health related sectors, including the
pharmaceutical industry, academia and marketing, the inactive
pharmacy workforce, or exit from the workforce due to
retirement, death and other reasons. These data source use the
pharmacists-to population ratio as a measure for workforce
evaluation, which does not provide an in-depth evaluation of
workforce productivity and working patterns. Another possible
limitation is that the most recent data available was from the
Health Statical Yearbook 2021 and hence there is a 2-year gap.

References

Almaghaslah, D., and Alasayari, A. (2022). A modified Delphi study to establish
consensus on continuing education requirements for pharmacists’ relicensing in Saudi
Arabia. Eur. Rev. Med. Pharmacol. Sci. 26 (15), 5316-5326. doi:10.26355/eurrev_
202208_29397

Al-Hanawi, M. K., Khan, S. A., and Al-Borie, H. M. (2019). Healthcare human
resource development in Saudi arabia: Emerging challenges and opportunities—a
critical review. Public Health Rev. 40 (1), 1. doi:10.1186/s40985-019-0112-4

Al-Haqan, A., Al-Baghli, S., Al-Enizi, A. B., Al-Dosari, H., and Waheedi, S. (2020).
The development and evaluation of a structured continuing professional development
programme for pharmacists in Kuwait: A feasibility study. Pharm. Basel Switz. 8 (4),
E207. doi:10.3390/pharmacy8040207

Albejaidi, F., and Nair, K. (2019). Building the health workforce: Saudi arabia’s
challenges in achieving vision 2030. Int. J. Health Plann Manage 34, e1405-e1416.
doi:10.1002/hpm.2861

Albejaidi, F.,, and Nair, K. S. (2021). Nationalisation of health workforce in Saudi
arabia’s public and private sectors: A review of issues and challenges. J. Health Manag.
23 (3), 482-497. doi:10.1177/09720634211035204

Frontiers in Pharmacology

10.3389/fphar.2023.1219528

8 Conclusion

The study findings indicate that the capacity of the pharmacy
workforce is comparable to the global average. However, widespread
variance in the distribution of the workforce across the regions still
exists. The participation of female pharmacists in the job market has
increased over the past 5 years, but is still far below the rest of the
world. The proportions of the Saudi pharmacy workforce have
almost doubled over the last 5 years, but there is a need for a
policy mechanism that will promote localisation of the workforce,
especially with the ongoing increased output of local pharmacy
graduates.

Data availability statement

The data presented in the study are available: https://figshare.
com/s/045c¢d7f00f013d3d7c63.

Author contributions

The author confirms being the sole contributor of this work and
has approved it for publication.

Conflict of interest

The author declares that the research was conducted in the
absence of any commercial or financial relationships that could be
construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

Alhazmi, M., Bajuayfir, A., Cheema, E., Elrggal, M., and Ali, M. (2022). Evaluation of
current community pharmacist practice in Saudi arabia—a cross-sectional study from
pharmacists’ perspective (Part IT). Pharm. J. Pharm. Educ. Pract. 10 (2), 38. doi:10.3390/
pharmacy10020038

Almaghaslah, D., Al-Haqan, A., Al-jedai, A, and Alsayari, A. (2022a). Adopting
global tools for the advancement of pharmacy practice and workforce in Saudi Arabia.
Saudi Pharm. ]. 30 (7), 954-963. doi:10.1016/].jsps.2022.05.007

Almaghaslah, D., Alsayari, A., Almaghaslah, S., and Alsanna, H. (2022b). Patients’
satisfaction with E-prescribing (wasfaty) in Saudi arabia: A survey of country-level
implementation. Healthc. Basel Switz. 10 (5), 806. doi:10.3390/healthcare10050806

Almaghaslah, D., Alsayari, A., Almanasef, M., and Asiri, A. (2021). A cross-sectional
study on pharmacy students’ career choices in the light of Saudi vision 2030: Will
community pharmacy continue to Be the most promising, but least preferred, sector?
Int. J. Environ. Res. Public Health 18 (9), 4589. doi:10.3390/ijerph18094589

Almaghaslah, D., Alsayari, A., Asiri, R, and Albugami, N. (2019). Pharmacy
workforce in Saudi arabia: Challenges and opportunities: A cross-sectional study.
Int. J. Health Plann Manage 34 (1), e583-e593. doi:10.1002/hpm.2674

frontiersin.org


https://figshare.com/s/045cd7f00f013d3d7c63
https://figshare.com/s/045cd7f00f013d3d7c63
https://doi.org/10.26355/eurrev_202208_29397
https://doi.org/10.26355/eurrev_202208_29397
https://doi.org/10.1186/s40985-019-0112-4
https://doi.org/10.3390/pharmacy8040207
https://doi.org/10.1002/hpm.2861
https://doi.org/10.1177/09720634211035204
https://doi.org/10.3390/pharmacy10020038
https://doi.org/10.3390/pharmacy10020038
https://doi.org/10.1016/j.jsps.2022.05.007
https://doi.org/10.3390/healthcare10050806
https://doi.org/10.3390/ijerph18094589
https://doi.org/10.1002/hpm.2674
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2023.1219528

Almaghaslah

Almaghaslah, D., and Alsayari, A. (2020). The effects of the 2019 novel coronavirus disease
(COVID-19) outbreak on academic staff members: A case study of a pharmacy school in Saudi
arabia. Risk Manag. Healthc. Policy 13, 795-802. doi:10.2147/RMHP.S260918

Almaghaslah, D., and Alsayari, A. (2021a). Using a global systematic framework tool
to identify pharmacy workforce development needs: A national case study on Saudi
arabia. Risk Manag. Healthc. Policy 14, 3233-3245. doi:10.2147/RMHP.S322577

Almaghaslah, D., Kandasamy, G., Almanasef, M. Vasudevan, R, and
Chandramohan, S. (2020). Review on the coronavirus disease (COVID-19)
pandemic: Its outbreak and current status. Int. J. Clin. Pract. 74 (11), el3637.
doi:10.1111/ijcp.13637

Almaghaslah, D. (2022). Knowledge, attitude and practice of community pharmacists
toward non-pharmaceutical products in Saudi arabia. Front. Public Health 10, 771308.
doi:10.3389/fpubh.2022.771308

Almaghaslah, D., and Alsayari, A. (2021b). A cross-sectional study on Saudi
pharmacists working as medical representatives: What attracted them and what is
keeping them in this sector-Misconceptions and reality. Front. Public Health 11. doi:10.
3389/fpubh.2023.996536

AlRuthia, Y., Alsenaidy, M. A., Alrabiah, H. K., AlMuhaisen, A., and Alshehri, M.
(2018). The status of licensed pharmacy workforce in Saudi arabia: A 2030 economic
vision perspective. Hum. Resour. Health 16 (1), 28. doi:10.1186/s12960-018-0294-8

Frontiers in Pharmacology

07

10.3389/fphar.2023.1219528

Bates, L, John, C,, Bruno, A., Fu, P, and Aliabadi, S. (2016). An analysis of the global
pharmacy workforce capacity. Hum. Resour. Health 14 (1), 61. doi:10.1186/s12960-016-
0158-z

Bates, L, Patel, D., Chan, A. H. Y., Rutter, V., Bader, L., Meilianti, S., et al. (2023). A
comparative analysis of pharmaceutical workforce development needs across the
commonwealth. Res. Soc. Adm. Pharm. RSAP 19 (1), 167-179. doi:10.1016/).
sapharm.2022.07.010

Ekpenyong, A., Udoh, A., Kpokiri, E., and Bates, I. (2018). An analysis of pharmacy
workforce capacity in Nigeria. J. Pharm. Policy Pract. 11, 20. doi:10.1186/s40545-018-
0147-9

Meilianti, S., Smith, F., Kristianto, F., Himawan, R., Ernawati, D. K., Naya, R,, et al.
(2022). A national analysis of the pharmacy workforce in Indonesia. Hum. Resour.
Health 20, 71. doi:10.1186/s12960-022-00767-4

Ministry of Education (2023). University education. Available from: https://moe.gov.
sa/en/education/highereducation/Pages/PrivateUniversity.aspx.

Ministry of Education (2022). Doubling the intake of healthcare students in Saudi
Arabia. Available from: https://sabq.org/saudia/1tjf37gvgv.

Ministry of Health (2021). Statistical yearbook-chapter II-health resourses. Available
from: https://www.moh.gov.sa/en/Ministry/Statistics/book/Pages/default.aspx. [Internet]

frontiersin.org


https://doi.org/10.2147/RMHP.S260918
https://doi.org/10.2147/RMHP.S322577
https://doi.org/10.1111/ijcp.13637
https://doi.org/10.3389/fpubh.2022.771308
https://doi.org/10.3389/fpubh.2023.996536
https://doi.org/10.3389/fpubh.2023.996536
https://doi.org/10.1186/s12960-018-0294-8
https://doi.org/10.1186/s12960-016-0158-z
https://doi.org/10.1186/s12960-016-0158-z
https://doi.org/10.1016/j.sapharm.2022.07.010
https://doi.org/10.1016/j.sapharm.2022.07.010
https://doi.org/10.1186/s40545-018-0147-9
https://doi.org/10.1186/s40545-018-0147-9
https://doi.org/10.1186/s12960-022-00767-4
https://moe.gov.sa/en/education/highereducation/Pages/PrivateUniversity.aspx
https://moe.gov.sa/en/education/highereducation/Pages/PrivateUniversity.aspx
https://sabq.org/saudia/1tjf37gvgv
https://www.moh.gov.sa/en/Ministry/Statistics/book/Pages/default.aspx
https://www.frontiersin.org/journals/pharmacology
https://www.frontiersin.org
https://doi.org/10.3389/fphar.2023.1219528

	An analysis of pharmacy workforce capacity in Saudi Arabia
	1 Introduction
	2 Methods
	3 Results
	3.1 Pharmacy workforce supply
	3.1.1 Pharmacy education
	3.1.2 Pharmacy workforce capacity


	4 Pharmacy workforce distribution by region, gender and sector
	4.1 Workforce distribution by region
	4.2 Workforce distribution by gender
	4.3 Workforce distribution by sector

	5 Pharmacy workforce in community settings and primary healthcare centres
	6 Pharmacy workforce renationalisation by sector and gender
	7 Discussion
	7.1 Study limitations

	8 Conclusion
	Data availability statement
	Author contributions
	Conflict of interest
	Publisher’s note
	References


