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Abstract
Objective

The Arab League of Associations for Rheumatology (ArLAR) Research Group (ARCH) conducted this study to investigate the number of current practicing
rheumatologists in the Arab countries, to estimate the number of rheumatologists in 10 years, and to evaluate the current workload, practice profile,
consultation waiting time and geographical mobilities of these rheumatologists.

Methods

This cross-sectional survey study was conducted in 16 Arab countries in two parts. The first survey was addressed to national societies to estimate the current
and projected workforce. The second was an anonymous e-survey elaborated by the study steering committee on the Google Forms platform and distributed
to Arab rheumatologists using social media, WhatsApp, and mass e-mails to evaluate their practice.

Results

The mean number of rheumatologists in Arab countries was 0.84 per 100,000 inhabitants (mean age 47.5 years, 55% females), ranging from 0.06 in Sudan to
1.86 in Tunisia. The number of rheumatologists is expected to increase by 50% in 2032. Nevertheless, a 20% increase in population associated with an
increase in demand is also expected.

Data from 446 rheumatologists (mean age 43.9 years, 60.5% females) revealed that 72% worked full-time, and 53% were employed in the public sector only.
The average waiting time for a rheumatology consultation was 19.9 days. Of 394 rheumatologists, 19% obtained their rheumatology diplomas from non-Arab
countries, and 47% of Gulf rheumatologists were non-citizen physicians.

Conclusion

Considering local demographic disparities, healthcare system differences, and geographical mobilities, national authorities are advised to implement effective
intervention plans to optimize the rheumatology workforce.

INTRODUCTION

The demand for rheumatology care is consistently exceeding the workforce worldwide, which is negatively impacting the care of patients with rheumatic and
musculoskeletal diseases (RMDs) [1-7]., This global imbalance is expected to increase in the upcoming years. For instance, the 2015 American College of
Rheumatology (ACR) Workforce Study projected that by 2030, the number of adult rheumatology providers would decline by 25%, resulting in demand
exceeding the supply by 102% in the USA [1]. This disproportion between the offer and the demand is also reported from other regions of the world, regardless
of their economic levels, such as Europe [4, 6], Latin America [2], and South Asia [7]. This is even more pronounced in the field of pediatric rheumatology [1].

Several reasons might explain this imbalance. On one hand, the prevalence of RMDs is increasing due to the worldwide aging population and subsequent rise
of age-related RMDs, the growing environmental risk factors, such as obesity, inadequate nutrition, and other lifestyle features, the novel diagnostic tools, early
referral strategies, and treatment options which all result in the expansion of the pool of patients with RMDs requiring rheumatology care [8—11]. On the other
hand, a significant proportion of rheumatologists are approaching retirement, and young physicians seem to have a low interest in rheumatology training.
Moreover, an additional reason in some low- and middle-income countries might be the exodus of young rheumatologists and fellows in rheumatology due to
multiple reasons, including economic instability and lack of physician-protecting laws, leading to marked shortages in their home countries.

Estimates of the current and projected status of the rheumatology workforce in Arab countries are lacking. Sixteen of these countries are members of the Arab
League of Associations for Rheumatology (ArLAR), encompassing 384 million inhabitants [12]. Despite significant heterogeneity in their healthcare systems
and socio-economic levels, these countries share one common language and almost similar cultural habits.

The ArLAR Research Group (ARCH) conducted this study to investigate the current number of practicing rheumatologists in the Arab countries, to provide an
estimate of the expected number of rheumatologists in 10 years, and to evaluate the current workload, practice profile, waiting time for a consultation and
geographical mobilities of these rheumatologists.

MATERIALS AND METHODS
Study design

This descriptive cross-sectional study was conducted in 16 Arab countries, members of the ArLAR, i.e., Algeria, Egypt, Iraq, Jordan, Kuwait, Lebanon, Libya,
Morocco, Oman, Palestine, Qatar, Saudi Arabia, Sudan, Syria, Tunisia, and United Arab Emirates (UAE).

For the current study, the term ‘rheumatology workforce’ encompasses rheumatologists and fellows in training in the field of rheumatology. The rheumatology
nurses and assistants were not included due to the scarcity of data in this regard.

Current and projected workforce data

To evaluate the current and projected workforce, a survey elaborated by the study steering committee was addressed by e-mail to each rheumatology national
society (president, general secretary, and ARCH representative). Official data was requested, including the total number of registered adult and pediatric

Page 2/11



rheumatologists, gender, age, the total number of physicians per country, the retirement age of rheumatologists in the country, number of centers delivering
rheumatology certification in the country, number of years required to obtain a rheumatology degree, number of fellowship positions per year, number of
graduated rheumatology fellows per year, and estimated percentage of the fellows who stay and practice in their respective countries after graduation. In most
countries, society data accurately reflect the actual workforce as physicians and rheumatologists cannot practice without registering in their local society. #
Data on pediatric rheumatologists were cross-checked with the Pediatric Rheumatology Arab Group (PRAG), an ArLAR special interest group.

As for the projected number of rheumatologists in ten years (2032), it was calculated as the sum of the current number of rheumatologists (in 2022) plus the
expected number of graduated fellows in the upcoming ten years as provided by the respective societies (which was multiplied by the percentage of those
expected to stay and work in their respective countries) minus the number of rheumatologists who are expected to retire. Part-time rheumatologists were
included in the analysis, as the exact percentage of work time could not be obtained.

Population estimates, serving as denominators, were retrieved from World Bank sources, Worldometer, and Statista websites for 2022 and 2032 [13-15].

Rheumatologists’ workload, practice profile and geographical mobility

Too evaluate the workload, practice profile and geographical mobility of rheumatologists in the Arab regions, an e-survey developed and pilot-tested by the
study steering committee on the Google Forms platform was addressed in spring 2022 to all Arab rheumatologists and rheumatology fellows using the ArLAR
social media accounts, the societies’ WhatsApp groups, and mass e-mails. Data included demographics (country of origin, of current practice, of medical
diploma, of additional certification, additional training outside the country of initial diploma, age, gender, years of rheumatology practice), practice profile
(work status (full/ part-time), work sector (public/ private/ both), practice setting (urban/ rural/ semi-urban/ mixed), involvement in research and/or academic
activities, income range, presence of a certified nurse, musculoskeletal ultrasound (MSUS), and an infusion center at the rheumatology practice, use of
telemedicine (synchronous audiovisual consultations, synchronous telephone consultations, and asynchronous consultations (e-mails and phone messages),
workload (number of outpatients, of new outpatients, of hospitalized patients, hours of work, hours spent with outpatients, in academic activities, in research,
in administrative duties per week, waiting time for a rheumatology consultation, range of treated diseases), and job satisfaction (indirectly through asking if
the rheumatologist would choose another career path if given a choice). Multiple submissions by the same respondent were prevented by recording the
Internet Protocol (IP) address.

Statistical analysis

The data were presented descriptively using numbers and percentages, means and standard deviations (SDs), and medians and interquartile ranges (IQR) as
appropriate, by country and by Arab region. The countries were grouped into three regions based on their geographical location: North Africa (Algeria, Egypt,
Libya, Morocco, Sudan, Tunisia), Levant (Iraq, Jordan, Lebanon, Palestine, Syria), and Gulf (Bahrain, Saudi Arabia, Kuwait, Qatar, Oman, UAE, Yemen). A
comparison of the rheumatologists’ characteristics between the three Arab regions was performed using chi-square and ANOVA as appropriate.

The primary outcome was the current number of rheumatologists per 100,000 inhabitants. The secondary outcomes were the projected number of
rheumatologists in 2032, the practice profile, the current workload of rheumatologists in terms of working hours, the median waiting time for a rheumatology
consultation, job satisfaction (defined as rheumatologists who would choose rheumatology again as a career if given a choice today), and the percentage of
rheumatologists practicing per country compared to the native rheumatologists (qualitative comparison).

Predictors of median waiting time (waiting time in days was transformed into a binary variable using the median as a cut-off) and job satisfaction were
identified using a logistic binary regression multivariable analysis.

A p-value < 0.05 was regarded as statistically significant. Statistical analysis was performed with SPSS v23.0.

The study was approved by the Ethics Committee of Saint Joseph University, Beirut (CEHDF 1661) and by the Institutional Review Boards of the participating
countries as per local requirements.

The data collection and reporting followed the points to consider published by the EULAR for the conduction of workforce requirements in rheumatology (8).

RESULTS
Current workforce

Data was collected from all 16 Arab countries. Seven countries (Iraq, Jordan, Kuwait, Lebanon, Libya, Palestine, Sudan) agreed to provide raw data in the form
of Excel sheets, where individual rheumatologist information (including age and gender) was available. The other nine countries (Algeria, Egypt, Morocco,
Oman, Qatar, Saudi Arabia, Syria, Tunisia, UAE) agreed to provide only summary data, including the total number of rheumatologists registered in the society,
their gender distribution, and their average age.

There were 3,227 registered rheumatologists, indicating an average of 0.84 per 100,000 / inhabitants (Table 1). A substantial heterogeneity was observed
among the countries, with the number of rheumatologists ranging from 0.06 in Sudan to 1.86 per 100,000 inhabitants in Tunisia. Compared to the total
number of physicians, the average number of rheumatologists was 2.9 per 1,000 physicians and ranged from 1.1 in Syria to 36.4 in Kuwait. The mean age of
rheumatologists was 46.8 years [SD 11.5], highest of 55 years in the UAE and lowest in Morocco and Saudi Arabia of 40 years. Fifty five percent (1,779/3,227)
of rheumatologists were females, ranging from 9.2% of rheumatologists in Palestine to 71.1% of rheumatologists in Morocco.
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Table 1

Rheumatology workforce in the Arab Countries in 2022, by country, presented by geographical region and decreasing ratio of rheumatologists / 100,000 inha

data provided officially by the national societies)

Continent  Country

North Tunisia
Africa

Egypt

Algeria

Morocco

Libya*

Sudan*

Gulf United
Arab
Emirates

Kuwait*

Qatar

Saudi

Arabia

Oman

Levant Lebanon*

Irag*

Syria

Jordan*

Palestine*

Total

Number of

Rheumato-

logists

220

1200

505

380

18

25

104

40

27

261

30

56

246

67

37

11

3,227

Number
of Men

(%)

64
(29.1)
384
(32.0)
293
(58.0)

23
(57.3)
18
(66.7)
165
(63.2)
18
(60.0)
36
(64.3)
156
(63.4)
25
(37.3)
27
(73.0)
10
(90.9)
1344
(41.6)

glfumber
Women
(%)
156
(70.9)
816
(68.0)
212
(42.0)
270
(71.1)
12
(66.7)
16
(64.0)

NA

17
(42.5)
9
(33.3)
96
(36.8)
12
(40.0)
20
(35.7)
90
(36.6)
42
(62.7)
10
(27.0)
]

©.1)
1779
(55.1%)

Average

Age

48.8

NA

NA

40

48.3

47.7

55

46.7

47.5

40

NA

54.3

449

50

46

48.1

46.8

[SD
11.5]

Retirement  Country

age Population
65 11,820,000
70 102,300,000
70 43,850,000

No limit 36,910,000

65 6,871,000
65 43,850,000
65 9,890,000
70 4,271,000
65 2,881,000
62 34,810,000
60 5,107,000

No limit 6,800,000

63 40,220,000
60 17,500,000
60 10,200,000
60 4,803,000
64.29 382,083,000

Rheumatologists/

100,000

inhabitants

1.86

117

1.15

1.03

0.26

0.06

1.05

0.94

0.94

0.75

0.59

0.82

0.61

0.38

0.36

0.23

0.84

Total

number of

physicians

15,366

445,000

425,700

25,837

14,429

11,480

10,000

1,100

7,203

10,000

9,703

16,500

38,865

60,000

28,000

7,000

1,126,083

*Countries who provided raw data, otherwise data was provided by the societies as means and percentages for age and gender, respectively.

Number of

Rheumatologis

1,000 physiciar

143

27

1.2

14.7

1.2

22

10.4

36.4

3.7

26.1

3.1

34

6.3

1.1

1.3

1.6

29

Notably, heterogeneity was observed when considering the three Arab regions (Table 2). The lowest number of rheumatologists per 100,000 inhabitants was
observed in the Levant (0.52) and the highest in North Africa (0.96). However, the Levant had the highest number of rheumatologists/1,000 physicians (2.77),
whereas the Gulf had the lowest (1.22). Also, the percentage of female rheumatologists was the lowest in the Gulf (29.0%) and the highest in North Africa

(63.1%).
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Table 2

Rheumatology workforce in the Arab Countries in 2022, by geographical region (based on data provided officially by the national societies)

Region

North
Africa
Gulf

Levant

Total

Number of  Number

Rheumato- of Men
logists (%)
2348 866
(36.88)
462 224
(48.48)
417 254
(60.91)
3227 1344
(41.6)

Number Average

of Age
Women [SD]
(%)

1482 46.2
(63.12)

134 47.3
(29.00)

163 48.66
(39.09)

1779 46.85

(55.1)  [11.52]

Retirement  Population
age

67 245,601,000
64.4 56,959,000
60.75 79,523,000
64.29 382,083,000

Rheumatologists/ Total
100.000 number of
physicians

inhabitants

0.96

0.81

0.52

0.84

937,812

37,906

150,365

1,126,083

Number of Number of
Rheumatologists/  physicians
1000 Physicians 100,000

inhabitant
2.50 381.8
1.22 66.5
2.77 189.1
2.87 294.7

Projected workforce in 2032

Based on data from the seven countries that provided raw data with detailed age lists, and using the local retirement age, the annual number of graduated
fellows, and the percentage of fellows who are expected to stay in their respective countries after graduation, the crude number of rheumatologists in 2032 is
expected to increase by 50.1% (from 433 to 653 active rheumatologists) (Table 3).

A. Current and projected rheumatology workforce in the Arab Countries, b)T/acotillTns;ry (based on the official raw data from 8 countries): Current 2022 figures.
2022

Country Number of Rheumato- Average Retirement Country Median population Rheumatologists /100,000
logists Age age Population age inhabitants

Iraq 246 449 63 40,220,000 21.0 0.61

Jordan 37 46.0 60 10,200,000 23.8 0.36

Kuwait 40 46.7 70 4,271,000 36.8 0.94

Lebanon 56 54.3 75 6,800,000 29.6 0.82

Libya 18 48.3 65 6,871,000 28.8 0.26

Palestine 11 48.1 60 4,803,000 20.8 0.23

Sudan 25 47.7 65 43,850,000 19.7 0.06

Total 433 46.9 65.4 117,015,000 258 0.37

Table 3

B. Current and projected rheumatology workforce in the Arab Countries, by country (based on the official raw data from 8 countries): Projected 2032 figures.

Country

Iraq
Jordan
Kuwait
Lebanon
Libya
Palestine
Sudan

Total

2032

Rheumato-logists who
have retired

65
6
3
13
5
3
4
99

New Rheumato-

logists *
108

50

25

10

50

20

56

319

o Country population 2032: Our world in data

Number of

Rheumato-logists

289
81
62
53
63
28
77
653

o Median population age source: Worldometer (2022) + Statista (2032)

Country
Population

52,236,541
10,857,672
4,833,716
6,190,354
7,727,511
6,593,042
57,708,034
146,146,870

Median

population age

23.6
28.4
37.1
36.5
329
23.0
22.0
29.1

*The number of new rheumatologists is calculated as the number of graduated rheumatology fellows per year for ten years, multiplied by the estimated
percentage of fellows in stay and practice in their respective countries

Rheumatologists /100,000
inhabitants

0.55
0.75
1.28
0.86
0.82
0.42
0.13
0.45
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During the same period, a 20% increase in the population is also expected [14, 15]. As a result, the number of rheumatologists per 100,000 inhabitants will
increase from 0.37 to 0.45 in the evaluated countries (only a 22% increment). This increase, even if extrapolated to the 16 Arab countries (0.84 to 1.02
rheumatologists/ 100,000 inhabitants), would not match the increasing needs of the aging population in the best figures, as the desirable conservative target
range is 1 to 2/100,000 [4, 16], particularly when taking into account the growing demands for rheumatology care due to the increased life expectancy and
enhanced population expectations from the healthcare system particularly in context to RMDs.

Practice profile and workload

For the second part of the study, a total of 459 participants responded to the e-survey (14.2% of the registered rheumatologists in the Arab countries).
Participants who identified as non-physicians (one pharmacist), retired (one), and those with inconsistent or missing values (12) were excluded. Therefore, 445
participants were included in the current analysis (367 adult rheumatologists, 27 pediatric rheumatologists, and 51 rheumatology fellows). Their mean age
was 43.8 years [SD 11.48], 60.7% were females (38.9% males and 0.4% preferred not to say), and the average rheumatology practice duration was 13.8 years
[SD 10.8].

Rheumatologists reported practicing as full-timers in 71.7%, in a public setting in 52.8% (mixed public and private in an additional 28.8%), and mostly in an
urban setting in 75.0% (all higher in the Gulf, p<0.001). They reported a median income of 1000-2000 USD/ month (higher in the Gulf, p < 0.001, higher for
full-time physicians, p <0.001 and in private practice, p = 0.005) and used their personal phone for medical consultations in 90.2% (more in North Africa, p =
0.015). Available facilities at the rheumatology practice were an infusion center in 64.3%, MSUS in 51.2%, and audiovisual teleconsultation in 28.5% (all
highest in the Gulf, p<0.001). In addition, there was a specialized rheumatology nurse in the rheumatology centers in 24.7% (highest in the Levant, p<0.001)
(Table 4).
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Table 4
Practice profile of rheumatologists in the Arab countries (based on a cross-sectional survey completed by 445 rheumatologists)

Practice profile All North Africa  Levant Gulf p-value
N 445 % 213 % 157 % 74 %

Work status 319 717 156 732 92 586 70 946 <0.001
- Full time 123 276 57 26.8 62 395 4 5.4

- Part-time

Work sector 235 528 115 540 68 433 52 703 0.001

- Public 82 184 40 188 29 185 13 176

- Private 128 288 58 272 60 382 9 122

-Both

Work setting 333 748 166 779 99 63.1 67 100 <0.001
- Urban 12 27 0 0 1 1.3 0 0

- Semi-urban 2 0.4 10 47 2 0.6 1 0

- Rural 93 209 33 155 54 344 6 0

- Mixed

Average monthly income USD/month 157 353 93 495 63 401 0 0 <0.001
-<1,000 83 186 50 235 32 204 1 1.4
-1,000-2,000 83 186 36 169 38 242 9 12.2
-2,001-5,000 39 8.8 4 2.1 6 4.3 29 453
-5,001-10,000 31 7.0 5 2.7 1 0.7 25 39.1

->10,000

Use of the personal phone for medical consultation 257 578 134 638 80 523 43 589 0.015
-Yes 144 324 64 30.5 61 39.9 18 247

- Sometimes 36 8.1 12 5.7 12 7.8 12 164

-No

Presence of musculoskeletal ultrasound in practice, 228 512 124 608 46 305 57 781 <0.001
Performed by: 129 56.6 86 69.3 9 196 34 596

- rheumatologist 46 202 14 11.3 23 50 8 14.0
-radiologist 42 184 21 169 9 196 12 21.0

-both

Presence of a certified rheumatology nurse in the practice 110 247 43 212 56 368 11 155 0.001
Presence of an infusion center in the practice 286 643 109 562 111 725 66 89.2 <0.001
Implementation of audiovisual teleconsultation in the practice 127 28.5 42 201 49 322 36 486 <0.001

On average, and on weekly basis, rheumatologists reported working 34.4 hours, 27.5 hours with patients, and 18.8 hours with outpatients (highest in the Gulf).
They saw 54.3 outpatients, including 21.4 new patients (highest in the Levant, p <0.001). The number of hospitalized patients under their care was 4.8
(highest in the Levant, p = 0.041). An average of 21.5 minutes was spent on a medical consultation, 28.0 minutes for new patients, and 15.8 minutes for
follow-up patients (highest in the Gulf, p = 0.007). In addition, the rheumatologists reported spending 5.5 hours per week on academic activities (like teaching
and student mentoring) (p = 0.875 among the three regions), 3.8 hours on research activities (highest in North Africa, p =0.015), and 3.5 hours on
administrative activities (highest in the Gulf, p = 0.008). Also, they spend 4.8 hours on audiovisual teleconsultation, 4.8 hours on synchronous teleconsultation
(phone), and 3.9 hours on asynchronous consultation (e-mails, phone messages) (Table 5).
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Table 5
Average workload of rheumatologists in the Arab countries (based on a cross-sectional survey completed by 445 rheumatologists)

Workload All North Africa  Levant Gulf p-
value

N SD N SD N SD N SD

445 213 157 74
Number of work hours per week 344 203 329 194 324 207 431 198 <
0.001
Number of work hours with patients per week 275 163 250 163 292 16.8 308 14.7 0.007
Number of work hours with outpatients per week 188 169 166 191 195 145 226 143 0.026
Number of outpatient visits per week 543 512 415 406 742 623 472 377 <
0.001
Number of new outpatients’ visits per week 214 221 168 178 318 266 124 128 <
0.001
Time spent on a single outpatient visit (minutes) 215 136 226 141 188 133 242 122 0.007
Time spent on a single new outpatient visit (minutes) 280 131 289 138 236 108 344 121 <
0.001
Time spent on a single follow-up outpatient visit (minutes) 158 84 16.5 7.9 13.5 6.8 186 113 <
0.001
Number of hospitalized patients per week 4.8 135 45 7.4 6.8 208 1.8 2.1 0.041
Time consecrated for the work sector 242 203 242 196 204 182 325 238 <
0.001
- Hours for the public sector 1.5 178 9.7 161 151 199 9.2 16.9
0.009
- Hours for the private sector
Time)spent in academic activities like teaching and student training (hours per 5.5 7.3 5.3 7.7 57 6.3 5.7 8.2 0.875
week
Time spent in research activities (hours per week) 3.8 6.4 4.6 7.5 2.7 4.6 39 5.8 0.015
Time spent in administrative activities (hours per week) 3.5 7.4 2.7 5.1 3.7 9.3 5.8 8.3 0.008
Hours of audiovisual teleconsultation per week 4.8 551 47 6.9 34 3.7 33 4.5 0.437
Hours of synchronous teleconsultation per week (phone) 4.8 5.5 4.0 - 24 1.7 8.1 7.9 0.334
Hours of asynchronous telemedicine per week 3.9 20 6.0 - 34 2.2 4.0 1.8 0.536
Waiting time for the rheumatology visit (days) 19.9 347 255 406 95 174 256 389 <
0.001

The average waiting time for a rheumatology consultation was 19.9 days, with high fluctuations ranging from 0 to 300 days. It was highest in the Gulf (25.6
days) and lowest in the Levant (9.5 days) (p <0.001) (Table 5). A longer waiting time was associated with the region of practice (longer in the Gulf and North
Africa, shorter in the Levant), the work status (full-time), the work sector (public), the monthly income (higher), and the presence of an infusion center at the
rheumatology practice (Supplementary Table 1).

The diseases treated by rheumatologists were diverse, ranging from chronic inflammatory rheumatic diseases (96.9%) to neoplastic musculoskeletal diseases
(43.3%), and including fibromyalgia (91.3%), vasculitis (75.8%), mechanical rheumatic diseases (89.2%), osteoporosis (88.8%) and infrequent diseases such
as Behcet's (88.6%) and auto-inflammatory diseases (78.5%) (Supplementary Table 2).

Job satisfaction

If given a choice, 68.2% of the respondents would choose a rheumatologist career again (300/ 440), 12.3% would choose a different specialty, and 19.5% were
unsure (no differences among the three Arab regions, p = 0.341). Among the responders who would choose a career other than rheumatology: 82 (47.2%)
would select a different medical specialty, 28 (16.5%) a job in research, 28 (16.5%) nothing related to medicine, 23 (13.5%) a surgical specialty, 6 (3.5%) an
administrative job and 3 (1.8%) a job in the pharmaceutical industry. Female gender and the availability of an infusion center at the rheumatology practice
were independently associated with job satisfaction (Supplementary Table 3).

Geographical mobility of rheumatologists

Of 394 participants (rheumatology fellows excluded), 76 rheumatologists (19.3%) obtained their rheumatology diplomas from non-Arab countries.
Nevertheless, 123 rheumatologists (31.2%) reported having some additional rheumatology training outside their country of origin: 83 (21.1%) in Europe, 14
(3.6%) in North America, 4 (1.0%) in Eastern Europe, 2 (0.5%) in Australia (rest is unspecified). The average duration of training was 18.6 months [SD 22.6]. In
addition, 47% of Gulf rheumatologists were non-citizen physicians indicating that some countries appeal non-citizen rheumatologists (UAE, Qatar and Saudi
Arabia) (Supplementary Tables 4 and 5, Fig. 1).
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DISCUSSION

Significant heterogeneity in the current rheumatology workforce was observed among the Arab countries, ranging from an extremely low (0.06
rheumatologists per 100,000 inhabitants) in Sudan to a much acceptable level (1.86 per 100,000 inhabitants) in Tunisia. This considerable heterogeneity is
probably related to differences in healthcare and education systems, in addition to the countries’ economic levels. Nevertheless, the global number of 0.84
rheumatologists per 100,000 inhabitants is still below the arbitrarily desirable level of 1 to 2 rheumatologists per 100,000 [4, 16]. It falls behind the numbers
reported by others such as Spain (3.44), the USA (1.74), Canada (1.42), the UK (1.02), and Latin America (0.94) [1, 6, 17, 18]. The disparities in the number of
rheumatologists among countries don’t seem to mirror trends in total physicians per country. For instance, the five countries with the highest number of
rheumatologists (> 1 per 100,000 inhabitants) have a range of total physicians of 70 to 971 per 100,000 inhabitants.

Moreover, the projected increase in the workforce in ten years (an increase of the crude number of rheumatologists by around 50%) would still be insufficient
to match the quantitative (increase in population by around 20%) and qualitative increase in demand (increase of the prevalence of patients with RMDs due to
multiple lifestyle risk factors, improvement in diagnostic and therapeutic tools, and rising life expectancy of patients with RMDs much further), as it will not
reach the above-mentioned arbitrary desirable level.

Furthermore, the female-to-male rheumatologist ratio is very high in some countries and is expected to rise in the future [19]. This might raise some concerns
for the workforce in general as the ACR workforce study showed that women rheumatologists tend to work more as part-time physicians compared to their
male counterparts [1], yet, this was not observed in the current study. The high discrepancy in female/ male ratios observed among countries might be
explained by differences in education systems or cultural habits and highlight the importance of taking local demographics into account when assessing the
workforce.

Despite this apparent workforce shortage, the average waiting time for a rheumatology consultation, i.e., 19.9 days in the current study, is relatively acceptable.
Although the waiting time ranged widely from 0 to 300 days, the average was still shorter than the one observed in other regions of the world, which is
typically over two months [20-23]. This potential efficiency in rheumatology care might be related to multiple factors, including the high prevalence of private
practices (47.2%), availability of the rheumatologist over the phone (90.2% accept to use their personal phones for a medical consultation, which might
decrease the need for some patients to go to the clinic), late retirement age with even no limit in some countries, and self-referral of patients to rheumatology
(most countries do not have a mandatory transit through a primary care physician). However, and in the absence of indicators of lower prevalence of RMDs in
the Arab countries, the seemingly lower waiting time might also indicate a lack of proper referral of the patients with RMDs to the rheumatologist, as other
specialists, such as internists or orthopedic surgeons, might see them. This possible low referral of patients with RMDs should be addressed further in future
dedicated studies.

Additionally, the current study provided insights on how to optimize the current rheumatology workforce. Now equipped with concrete figures and targets,
societies must urge local health and education authorities to increase the number of rheumatology trainees. For example, based on the current and projected
number of rheumatologists, societies could estimate the number of new rheumatologists needed in ten years to reach a target of 1 to 2 rheumatologists /
100,000 inhabitants. Also, training rheumatology nurses and qualified assistants would also support the rheumatology workforce and improve its efficiency
[3]. Moreover, proper motivation should be provided to decrease the exodus of young rheumatologists from countries with lower and/or unstable socio-
economic conditions by improving their working situations. For example, in some countries like Egypt, the lack of laws that protect physicians from verbal
offense and even allowing to send them to jails just upon accusation of malpractice, has been a major reason for the immigration of young physicians in the
past five years, and should be addressed seriously.

The strengths of the present work are the large sample size and being the first of its kind to our knowledge. Furthermore, although the study aimed to address
unmet needs, some specific positive findings were found worth citing. Many rheumatologists were trained locally, and work regionally and this could enhance
the regional collaboration. Also, the use of ultrasound by more than 50% of respondents might be an indicator of high-quality rheumatology care and
continuous medical training.

There are, however, some limitations. The population to which surveys are distributed cannot be clearly described, and their demographic data might not be
validated, as would happen in anonymous surveys. Respondents with biases cannot be ruled out. The survey being distributed via online platforms would
necessarily reflect those who are online-oriented and not necessarily the wider rheumatology community. Another specific limitation of the current study was
the inclusion of part-time rheumatologists in the workforce estimation without considering the number of full-time equivalents (FTEs), which probably induced
an overestimation of the current and future workforce. Although 27.6% reported working part-time, the actual percentage of working time was not available to
calculate FTEs. Additional limitations for the projected workforce are the lack of raw data from nine out of 16 countries and the calculation of the workforce
demand based solely on the population’s age. Except for a few studies [10, 11, 24], a precise estimation of the prevalence of the RMDs in the region is not
available; therefore, the demand increase might have been underestimated in the current study.

In conclusion, the number of rheumatologists in the Arab countries is currently estimated to be 0.84 per 100,000 inhabitants, indicating a shortage in the
rheumatology workforce when compared to the desirable threshold of 1 to 2 rheumatologists per 100,000 inhabitants, with significant heterogeneity among
the countries. The projected increase in rheumatologists will undoubtedly not match the rising demand for rheumatology care. The relatively acceptable
waiting time for a consultation (19.9 days) might indicate a lack of proper referral to rheumatology and should be addressed in further dedicated studies.
Considering the local demographic disparities, healthcare system differences, and geographical mobilities, national health and education authorities are
advised to implement effective intervention plans to expand and optimize the rheumatology workforce to meet the growing demand.
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Figure 1

Number of rheumatologists per region of origin, of rheumatology diploma, and of current practice (based on a sample survey of 394 rheumatologists)

Supplementary Files

This is a list of supplementary files associated with this preprint. Click to download.

e SupplementaryTables.docx

Page 11/11


https://assets.researchsquare.com/files/rs-3104298/v1/a0679a5f52784070521c3bfe.docx

