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Abstract 

Objectives: Iran's orthopaedic surgery care is facing significant challenges due to an aging population 
and the increasing prevalence of chronic medical conditions such as osteoarthritis, fractures, and 
trauma. These challenges underscore the pressing need for a more equitable distribut ion of the 
orthopaedic workforce. This study aimed to assess the per capita ratios and geographical distribution 
of orthopaedic surgeons (OSs) in Iran, as well as their distribution in academic and non-academic 
settings. Additionally, the involvement and scientific productivity of women in orthopaedic s were 
examined. 

Methods: This study investigated the distribution, per-capita ratios, and academic status of OSs and trainees in 
Iran, and compared these parameters with those in Turkey and the UK. This study used data from the Islamic 
Republic of Iran Medical Council, the Iranian Scientometrics Information Database, and the population census to 
indicate an uneven distribution of OSs across Iran. 

Results: The per capita ratio of OSs in Iran (3.13) is lower than in Turkey (4.00) and the United Kingdom (8.00), 
highlighting disparities in healthcare infrastructure and economic resources in low-income countries. Notably, 33.6% 
of Iranian OSs reside in Tehran, contributing to unequal access to care. Furthermore, female representation in 
orthopaedic s remains limited, with only 3.5% of OSs being women. These academic surgeons have a median H-
index of 4, which is lower than that of their counterparts in Canada and the United States. 

Conclusion: The study emphasized the significance of governmental reforms and incentives in promoting equitable 
distribution, gender diversity, and academic progress within Iran's orthopaedic workforce. Financial incentives, 
advanced facilities, and career advancement opportunities could enhance academic involvement and diversity. 
Improving the distribution of surgeons, increasing support for women in orthopaedic, and fostering academic 
interests are essential steps toward achieving equitable healthcare and boosting scientific output in Iran. 

        Level of evidence: IV 
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Introduction

The landscape of orthopaedic surgical care is 
constantly evolving due to the aging population and 
the prevalence of chronic medical conditions, such 

as osteoarthritis, fractures, and trauma.1-3 The equitable 
distribution of the orthopaedic workforce is of significant 

importance within the healthcare sector, particularly as the 
demand for these professionals is projected to rise with the 
aging population.4,5 Several factors, including societal and 
economic disparities, the structure of medical education, 
and financial incentives,6 have been shown in previous 
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studies to contribute to the global inequality and lack of 
fairness in the distribution of orthopaedic  surgeons 
(OSs).7,8 Iran, with a population exceeding 80 million, 
exhibits an uneven geographical distribution of 
orthopaedic  services across its provinces.9,10 

The workforce is adaptable to working in both academic 
and non-academic environments. Faculty members in the 
field of orthopaedic surgery and related areas who work in 
academic settings are more likely to advance in their 
careers. They tend to be more productive, utilizing their 
specialized knowledge, authoritative positions, and 
influential capabilities to strategically guide the allocation 
of resources aimed at workplace innovation and resident 
training proficiency.11-15 

One of the benefits of academic practice is the increase in 
diversity within the field of orthopaedic surgery.16  It is well 
documented that orthopaedic surgery societies worldwide 
lack diversity.17,18 The underrepresentation of women in 
orthopaedic  surgery and the negative impact of city size on 
the representation of underrepresented minorities in 
orthopaedic  surgery have been highlighted in several 
previous studies.19-21 In some countries, such as the United 
States, the presence of women in medicine, particularly in 
orthopaedic surgery, has led to significant positive 
improvements.22,23 However, this is not the case in other 
parts of the world, and there is limited information 
regarding the presence of women in orthopaedic surgery in 
developing countries or the underrepresentation of women 
in this field.24 Women working in orthopaedic surgery in 
developed countries have demonstrated higher 
productivity and H-index compared to those in other 
countries.25,26  

Considering that none of the information related to the 
orthopaedic workforce exists in Iran, this study aims to 
answer the following questions: 

1- What are the Per Capita Ratios and geographical 
Distribution of OSs in Iran? And its comparison with per 
capita in Turkey due to its similar geographical, cultural, 
and incidence of musculoskeletal disorders (MSDs), 
proximity to Iran27-29 and the United Kingdom (UK) due to 
its prominent status as one of the world's largest 
healthcare systems and the success rate of conservative 
treatment for MSDs.30,31 
2- How is the orthopaedic workforce distributed in non-
academic and academic environments? 
3- How is the presence of women in orthopaedics in non-
academic and academic environments, and their scientific 
productivity in the academic environment? 

Materials and Methods 
Overview and Ethical Approval 

This cross-sectional study was conducted using publicly 
accessible data sources; therefore, ethical approval was 
deemed exempt. All data for this study were collected on 
May 15, 2024. 

Data Source 
We utilized the membership database of the Islamic 

Republic of Iran Medical Council (IRIMC),32 the most 
significant data source in Iran, which contains information 
on all Iranian doctors. Data on academic surgeons was 
obtained from the Iranian Scientometrics Information 

Database (ISID).33 The national residency program booklets 
published by Iran's Medical Education Assessment Center 
(Sanjesh)34 were reviewed in 2020–2023. Population data 
were gathered from census information provided by the 
Statistical Center of Iran,35 the most recent survey conducted 
by national authorities. A study by Madanat et al. in 201736 
reviewed the number of OSs and orthopaedic trainees (OTs) 
in Turkey and the UK. Additionally, surgeon H-indices were 
collected from Scopus. 

Variables 
The province of employment and sex were evaluated for 

each surgeon. In addition, academic rank (assistant 
professor, associate professor, and professor), affiliated 
university, and H-index were extracted for academic 
surgeons. The number of first-year to last-year orthopaedic 
residents (ORs) in each province was obtained. Population 
data for each of Iran's 31 provinces were collected. Also, 
the number of OSs and OTs in Turkey and the UK was 
extracted. 

Statistical analysis 
Surgeons working in multiple practice locations were 

considered based on their primary province of 
employment, with no surgeons having various practice 
locations. Only OSs with active practice licenses were 
included. Retired academic surgeons and those without a 
Scopus profile were excluded. The per capita ratio of OSs 
and ORs for each province was calculated and reported 
per 100,000 population. This analysis was conducted 
separately based on gender and academic activation 
status. The Mann-Whitney U test was used to compare the 
H-indices of male and female surgeons, given the variable 
skewness. The mean H-index of academic surgeons in 
each province was calculated. Pearson correlation tests 
were used to determine the associations between the 
mean H-index and three variables: the number of ORs, the 
percentage of female academics, and the percentage of 
both academic and non-academic active surgeons. 
Additionally, the Pearson correlation test was used to 
examine the association between the number of OSs per 
capita and the presence of OR training programs in each 
province. The significance level was set at a P-value of 
0.05. All statistical analyses were performed using IBM 
SPSS V27.0.1 (IBM, Armonk, New York, USA). The 
geographic heat map was generated using Microsoft Excel 
2016 (Microsoft Corp, Redmond, Washington, USA). 

Results 
Per Capita Ratios and Geographical Distribution of OSs 
and Trainees in Iran and Their Comparison with Per 
Capita in Turkey and the UK 
A total of 2,504 OSs with active practice licenses were 
extracted from the membership database of IRIMC, which 
included 88 (3.5%) female surgeons and 2,416 (96.5%) 
male surgeons. The analysis of these 2,504 surgeons 
revealed that the four provinces with the highest number 
of surgeons—Tehran (33.6%), Razavi Khorasan (7.9%), 
Fars (7.6%), and Isfahan (6.9%)—account for more than 
half of the total number of surgeons in Iran. When adjusted 
for population, the total per capita ratio of OSs across all 
provinces was 3.13 [Table 1, Figure 1]. This ratio ranged 
from 0.97 to 6.33 across provinces. 
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Through the published booklets by Sanjesh, 641 ORs 

(ORs) were identified, including 170 first-year, 161 
second-year, 147 third-year, and 163 fourth-year 
residents. The overall per capita ratio of ORs was 0.80, with 
Tehran having the highest ratio at 1.90. Orthopaedic 
residency training programs were not identified in a 
significant number of provinces (41.9%). 

The per capita ratio of OSs in Iran was 3.13, while Turkey 

and the UK reported higher ratios of 4.00 and 8.00, 
respectively [Table 2]. Both Turkey and the UK also had a 
higher number of OTs and a greater per capita ratio of OTs 
compared to Iran. A statistical difference could not be 
established due to the unavailability of raw data. 

 
 

Table 1. Orthopaedic Surgeons (OSs) and Residents (ORs) Per Province. 
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East Azerbaijan 3.20 0.06 3.17 0.49 3.02 0.18 1.00 0.49 

West Azerbaijan 1.93 0.08 1.93 0.21 1.78 0.15 0.61 0.35 

Ardabil 1.73 0.00 1.73 0.16 1.73 0.00 1.02 0.15 

Isfahan 3.38 0.04 3.34 0.25 3.24 0.14 0.84 0.30 

Alborz 2.21 0.07 2.18 0.15 2.06 0.15 0.44 0.33 

Ilam 2.07 0.17 1.90 0.17 1.72 0.34 0.00  

Bushehr 2.49 0.07 2.49 0.09 2.32 0.17 0.00  

Tehran 6.33 0.03 6.32 0.78 6.15 0.18 1.90 0.41 

Chaharmahal and Bakhtiari 1.79 0.00 1.79 0.21 1.79 0.00 0.00  

South Khorasan 2.47 0.00 2.47 0.00 2.47 0.00 0.00  

Razavi Khorasan 3.06 0.03 3.05 0.37 2.97 0.09 0.51 0.73 

North Khorasan 1.51 0.00 1.51 0.23 1.51 0.00 0.00  

Lorestan 1.65 0.03 1.65 0.00 1.59 0.06 0.00  

Khuzestan 2.31 0.06 2.31 0.21 2.17 0.15 0.62 0.34 

Zanjan 1.61 0.00 1.61 0.38 1.61 0.00 0.85 0.44 

Semnan 3.13 0.00 3.13 0.14 3.13 0.00 0.00  

Sistan and Baluchestan 0.97 0.07 0.97 0.00 0.90 0.07 0.00  

Fars 3.94 0.03 3.90 0.31 3.83 0.10 0.78 0.39 

Qazvin 1.33 0.00 1.33 0.08 1.33 0.00 0.00  

Qom 2.24 0.00 2.24 0.08 2.24 0.00 0.00  

Kurdistan 2.00 0.03 2.00 0.12 1.93 0.06 0.00  

Kerman 1.99 0.02 1.99 0.28 1.96 0.03 0.76 0.38 

Kermanshah 1.64 0.03 1.64 0.20 1.59 0.05 0.82 0.25 

Kohgiluyeh and Boyer-Ahmad 2.24 0.00 2.10 0.14 2.24 0.00 0.00  

Golestan 2.62 0.04 2.62 0.27 2.51 0.11 0.80 0.33 

Gilan 2.77 0.03 2.77 0.24 2.69 0.08 0.63 0.38 

Mazandaran 2.95 0.03 2.89 0.24 2.86 0.09 0.91 0.27 

Markazi 2.10 0.07 2.10 0.21 1.96 0.14 1.33 0.16 

Hormozgan 1.46 0.04 1.46 0.23 1.41 0.06 0.00  

Hamedan 2.01 0.09 1.96 0.40 1.84 0.17 0.98 0.41 

Yazd 3.78 0.00 3.78 0.61 3.78 0.00 1.41 0.44 

Total 3.13 0.04 3.12 0.33 3.02 0.11 0.80 0.41 
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Figure 1. Distribution of Orthopaedic Surgeons in Iran per capita ratio in 100000 population 

 
 

Table 2. Orthopaedic Surgeons (OSs) and Trainees (OTs) of Iran, Turkey, and United Kingdom 

 No. of OS (% female) OS / 100000 of the population No. of OT (% female) OT / 100000 of the population 

Iran 2504 (3.51%) 3.13 641 (NA) 0.8 

Turkey 3117 (NA) 4.00 976 (NA) 1.2 

United Kingdom 5071 (4.2%) 8.00 976 (19%) 1.6 

 
 

Distribution of the Orthopaedic Workforce in Non-
academic and Academic Environments 
  ISID provided a list of 266 academic OSs, including 147 
(55.3%) assistant professors, 73 (27.4%) associate 
professors, and 46 (17.3%) professors, of whom 260 
(97.7%) were male. The overall per capita ratio of academic 
and non-academic OSs in Iran was 0.33 and 3.13, 
respectively. These ratios ranged from 0.00 to 0.78 for 
academic surgeons and from 0.97 to 6.32 for non-academic 
surgeons. Three provinces had no academic surgeons and 
lacked orthopaedic residency training programs. A 
significant weak positive correlation was identified between 
the per capita ratio of OSs and the availability of orthopaedic 
residency training programs in each province (r = 0.395, p = 
0.028) [Table 3]. Razavi Khorasan demonstrated the highest 
proportion of academic OSs per resident in that province 
(0.73). 

Table 3. Association between Orthopaedic Surgeon Per Capita 
and Presence of Orthopaedic Resident Training in each Province 

r P-value 

0.395 0.028 

 
The presence of Women in Orthopaedics in non-academic 
and academic environments and their Scientific 
Productivity 
  As previously mentioned, women make up a smaller 
proportion of the orthopaedic workforce compared to men. 
The total per capita ratio for female surgeons was 0.11. 
Notably, in 31 provinces of Iran, several provinces (32.3%) 
had a per capita ratio of 0.00 for female surgeons. The 
percentage of female surgeons in the UK (4.2%) was higher 
than that in Iran (3.51%). 
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  Both male and female academic surgeons had a median H- 
index of 4, with interquartile ranges (IQR) of 2–8 and 1–9, 
respectively [Table 4]. There was no significant difference 
between the median H-indices of academic surgeons (p = 
0.827), regardless of their academic ranks. None of the 
female academic OSs held the rank of professor, and only two 

were associate professors; therefore, statistical differences 
could not be determined. The associations between the mean 
H-index of OSs and various variables across different 
academic ranks in each province were explored [Table 5]. 
None of the correlations were statistically significant (p > 
0.05).

  
Table 4. Difference between Male and Female Orthopaedic Surgeon (OS) H-index 

 No. of Male OS (%) No. of Female OS (%) Male OS H-index (Median (Q1-Q3)) Female OS H-index (Median (Q1-Q3)) P-value* 

Academic 260 (97.7%) 6 (2.3%) 4 (2-8) 4 (1-9) 0.827 

Assistant Professor 143 (97.3%) 4 (2.7%) 2 (1-3) 2 (1-7.5) 0.840 

Associate Professor 71 (97.3%) 2 (2.7%) 6 (4-8) 7  

Professor 46 (100%) 0 (0%) 10 (8-11.25)   

* Mann-Whitney U Test

 
Table 5. Association between Mean H-index and other Variables in each Province 

 Assistant Professor OS Associate Professor OS Professor OS 

 r P-value r P-value r P-value 

Count of OR 0.147 0.560 0.016 0.963 0.178 0.580 

Percentage of Academic Female -0.887 0.306     

Percentage of Both Academic and Non-Academic Actives -0.100 0.627 -0.585 0.059 -0.152 0.619 

Abbreviations OS: Orthopaedic Surgeon, OR: Orthopaedic Resident

 
 
Discussion  
  The orthopaedic surgical care landscape is evolving due to 
an aging population and the increasing prevalence of chronic 
conditions such as osteoarthritis, fractures, and trauma.37,38 
The influence of societal and economic disparities, medical 
education structures, and financial incentives for equitable 
distribution of the orthopaedic  workforce has led to 
significant global inequalities in the distribution of OSs.8,39 In 
Iran, with a population of over 80 million, there are 
unbalanced geographical patterns in orthopaedic  services.10 
Academic practice in orthopaedics offers benefits such as 
career advancement and increased diversity; however, 
orthopaedic societies globally still lack diverse 
representation.12,15 The underrepresentation of women and 
minorities in orthopaedics, particularly outside developed 
countries, remains a significant issue. In developed nations, 
women in orthopaedics tend to exhibit higher productivity 
and H-index, highlighting disparities that need to be 
addressed in other regions.23,40 

Geographical distribution of the orthopaedic workforce in 
Iran and comparing its per capita with Turkey and the UK 
  The per capita distribution of orthopaedic care in Iran is 
3.13, which is lower than that of Turkey (4) and the UK (8). 
The lower per capita ratio in developing countries, including 
Iran, can be attributed to factors such as limited financial 
resources for healthcare infrastructure, workforce 
shortages, geographic barriers, lack of health insurance and 
income, and possibly the influence of cultural beliefs or 

traditional healing practices that prioritize alternative 
medicine in smaller cities.41-44  According to health policies in 
developing countries such as Bangladesh, India, Indonesia, 
and Thailand, there appear to be incentives to work in less 
developed areas. These incentives include increased material 
compensation based on the country's actual inflation rate, 
alignment of work and workload with income, reforms in 
medical education and healthcare delivery systems, 
installation of necessary facilities to support a sustainable 
lifestyle, and attention to the political and cultural issues 
specific to each region. Additionally, familiarizing the 
workforce with the way of life in less developed regions can 
help increase the per capita ratio in these areas.45-51 These 
experiences can be used to move towards a fairer 
distribution of orthopaedic care in Iran. The per capita 
distribution of OSs was higher in larger cities and lower in 
smaller and border cities. Factors such as the lack of suitable 
living accommodations, inadequate salaries, and the 
province's specific geographical conditions appear to be the 
main contributors.52 In larger cities like Tehran, better 
accommodations and a more developed private healthcare 
sector are more readily available, driven by the growing 
demand for medical services and the ease of physician 
recruitment. As a result, this may reduce the per capita 
allocation of healthcare resources within the public 
healthcare system.53 
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Distribution of the orthopaedic workforce in non-
academic and academic environments 
  The proportion of OSs engaged in academic settings 
compared to the total number of OSs is 10%, accounting for 
266 individuals out of a total of 2,504. This proportion is 
slightly lower than that in the United States, which stands at 
approximately 12.7% (2,915 out of 22,965 OSs).54 The 
median h-index for academic individuals is 4, with an IQR of 
2 to 8. This value is lower than that in developed countries 
such as Canada, as indicated by Yousif-Atwan et al. (median: 
8, IQR: 3–16.5),55 and the United States, as reported by 
Andrew K. Ence et al. (median: 5, IQR: 1–12).56 This 
discrepancy may be attributed to the more advanced 
financial support and facilities in these countries, which 
attract a larger workforce to the academic environment.56 
There is a direct relationship between progress in the 
academic environment, individuals' scientific rank, and their 
H-index, as expected by previous studies.57-59 According to 
these studies, the availability of funding from the health 
system or public organizations, as well as the privileges 
afforded to individuals in this field, can encourage greater 
participation in academic settings.60-62 

Presence of women in orthopaedics in non-academic and 
academic environments and comparison of their scientific 
productivity in the academic environment 
  Our study showed that, among 2,504 OSs in Iran, 88 (3.5%) 
are women. Currently, only six women are part of the 
academic community, with a median H-index of 4 (IQR: 1–9). 
The small sample size limits the ability to make a precise 
comparison. In developed countries like the United States, 
studies show a low ratio of women to men in orthopaedics 
(one woman for every 20 men, equivalent to 5%),63 
highlighting the disparity in the representation of women 
and men in the field of orthopaedics. This trend is consistent 
across both developing and developed nations.64 Studies 
have demonstrated that the most critical factors encouraging 
the presence of women in orthopaedics include personal 
interactions with residents, the reputation of the orthopaedic 
surgery program, camaraderie among residents, residents' 
overall happiness, and geographic location. However, there 
was no evidence suggesting that female mentorship, family, 
pregnancy, significant others, or physical attributes 
contributed to their participation in the field of 
orthopaedics.65,66  

Limitations 
  There were several limitations in our study, including the 
following: First, the accuracy of the H-index calculation may 
be compromised for individuals with the same name. To 
ensure the reliability of the review, the scientometric 
system's profile, endorsed by the individuals themselves 
rather than the main Scopus website, was utilized. Second, it 
is essential to note that not all scientific indicators can be 
examined, and the H-index is only one limited measure 
among many. Other factors influencing the determination of 
residency capacity and faculty recruitment, such as disease 
burden and financial resources, were not explored. This 
highlights the need for future studies in this area. 

Conclusion 
The distribution of OSs in developing countries, such as 

Iran, is skewed toward larger cities, with factors including 
financial incentives, legal considerations, and lifestyle 
amenities contributing to this imbalance. Incentives are 
essential for promoting a more equitable distribution of 
these professionals. The distribution of academic OSs 
mirrors that of the general workforce, with a higher 
concentration in urban areas. This can be attributed to the 
larger number of residents and the increased number of 
universities offering advanced educational and research 
facilities in metropolitan areas. There is a direct 
relationship between progress in the academic 
environment, individuals' scientific rank, and their H-
index. Fair distribution is characterized by diversity, 
including gender equality in the workforce. The 
underrepresentation of women in orthopaedics highlights 
the need for incentives to encourage their entry into the 
field. 
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