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INTRODUCTION

Throughout the world, women may face unfair and unequal 
treatment simply because of their gender due to social prejudices and 
conservative perspectives. Unfortunately, the female gender still poses 
an obstacle to professional and academic progress in the medical field. 
However, recent studies present promising results, that reveal this 
situation is changing for the better in the field of medicine, especially 
in ophthalmology. In a study conducted in 2019 for the first time in the 
history of the United States (US), the rate of female students exceeded 
the rate of male students, reaching 50.5%. In addition, the proportion of 
female ophthalmology residents increased from 25% in 2017 to 41%.1-3

Despite these encouraging developments, 90% of department chairs 
of ophthalmology remain male, and just 28.0% of ophthalmology 
faculty members are women.4,5 Although there has been an increase 
in the proportion of female ophthalmology doctors in recent years, 
the proportion of women editors in ophthalmology journals still 
lags significantly.6,7 Moreover, in ophthalmology publications, female 
authors are considerably less than male authors.8-10 Revealing this 
gender inequality and understanding its causes is crucial in changing 
the current situation and ensuring gender equity.
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BACKGROUND/AIMS: To determine the gender distribution of authors and the change in this distribution between 2000 and 2022 in review 
articles published in the ophthalmology literature.

MATERIALS AND METHODS: The PubMed database was scanned using “Review”, “Systematic Review”, and “Meta-Analysis” as filters. Articles 
published in 71 major ophthalmology journals between 2000 and 2022 were included in the study. Genders of the first and last authors, and 
the countries of their institutions were extracted using the gender application program interface (https://gender-api.com) and MATLAB data 
analysis software.

RESULTS: A total of 16,711 review articles were published from 2000-2022, and 64,419 authors were evaluated within the scope of our study. Of 
these, 5,578 (33.4%) first authors and 4,081 (24.5%) last authors were female. In 2000, 8.6% of first authors and 6.0% of last authors were women. 
By 2022, this percentage had increased to 39.8% and 30.6%, respectively. The increasing trends in the rate of females becoming both first and 
last authors were statistically significant, and the difference between the slopes of the regression curves by analysis of covariance was so as 
well (R=0.861, p<0.001 for first authors and R=0.781, p<0.001 for last authors, respectively). In addition, there was a significant relationship 
between the gender identity of the first and last authors (p<0.001).

CONCLUSION: Our study reveals a trend towards resolving gender inequality in the field of ophthalmology. This novel finding is encouraging; 
however, we believe these developments are insufficient.
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Despite publications examining gender inequality among major 
ophthalmology journals, and more comprehensive publications 
examining many such journals, in the literature, none of these has 
examined review articles.8-16 Review articles are typically invited, and such 
invitations are limited to prominent names in the field and prestigious 
positions in the clinic, both of which are dominated by males. Thus, 
for the first time, in the current study, we specifically aimed to show 
the gender distribution of authors and the change in this distribution 
over time in review articles published in the ophthalmology literature 
between 2000 and 2022. We believe that examining review articles is 
imperative to truly understand gender inequity in the ophthalmology 
field.

MATERIALS AND METHODS

The PubMed database was scanned using the selected filters: “Review”, 
“Systematic Review”, and “Meta-Analysis”. Articles published in 71 major 
ophthalmology journals, with the highest impact factor according to 
Web of Science metrics, between 2000 and 2022 were included in the 
scope of the study (Supplementary Table 1).

MATLAB (version R2020a) (MathWorks, Natick, MA) was used to download 
articles from PubMed. Using the program, the names of the first and last 
authors and the countries of their institutions were determined, and 
the total numbers of authors and articles were evaluated. The Gender 
application program interface (API) (https://gender-api.com) was used 
to determine the genders of first and last authors based on their first 
names. Gender-API returns female, male, or undetermined for each 
given first name. This algorithm is the most accurate gender assignment 
program with over 98% accuracy. Authors with unknown gender were 
excluded. When only one author was listed, they were assigned to the 
first author cohort and excluded from the last author group.17,18

Statistical Analysis

Statistical analyses were conducted using IBM SPSS Statistics (version 
28.0). Descriptive statistics, including the mean ± standard deviation, 
median (interquartile range), and median (minimum-maximum), 
are presented in terms of frequency distributions. The assumption of 
normal distribution of data was tested by the Kolmogorov-Smirnov test. 
Independent sample t-tests were performed for comparison of the data. 
Relationships between authors’ genders were examined with Pearson’s 
chi-squared test. Linear regression analysis was used to examine the 
trend in the proportion of female authors over the years. The slope of 
the regression curves was compared by analysis of covariance (ANCOVA). 
The significance level was considered at 0.05 in the analyses, and results 
with p<0.05 were interpreted as statistically significant.

RESULTS

A total of 17,225 review articles with 64,419 authors, published between 
2000 and 2022, were evaluated within the scope of our study. The 
gender of the first author was assigned in 16,711 articles, where it was 

determined that only 5,578 (33.4%) of the first authors were female. Of 
the 16,669 review articles in which the gender of the last author could 
be determined, only 4,081 (24.5%) last authors were female.

As shown in Table 1, 51.4% of first authors were male if the last author 
was female, but only 28.2% of first authors were female if the last 
author was male. The relationship between the first and last authors’ 
genders of the articles was statistically significant (p<0.001). 

In addition, when we compared the average number of authors based 
on the gender of the first author, we found that the average number of 
authors in publications with male first authors (3.6±2.8) is statistically 
significantly lower than that in those with female first authors (4.0±3.0) 
(p=0.02).

When the distribution of authors by gender was examined over time, 
we found an increase in the number of first and last female authors in 
parallel with an increase in the number of publications. While the rate of 
females becoming first authors was 8.6% in 2000, this rate has increased 
over the years and reached 39.8% in 2022. When gender distributions 
were examined by the last authors, the proportion of females increased 
from 6.0% in 2000 to 30.6% in 2022 (Figure 1).

The increasing trends in the numbers of females as both the first author 
and the last author are statistically significant, and there is a significant 
difference between the slopes of the regression curves (R=0.861, 
p<0.001, and R=0.781, p<0.001, respectively, ANCOVA) (Figure 2).

The five countries that published the most review articles with female 
first and last authors and the highest proportion of female authors 
are shown in Table 2, Figure 3. Considering both the total number of 
authors and the number of female authors, the US ranked first, and the 
United Kingdom (UK) ranked second regarding the number of first and 
last authors. Although Chinese and Indian institutions published fewer 
ophthalmology review articles, these reviews had a slightly higher 
female-to-male gender ratio for the first and last authors than reviews 
from the US and the UK.

DISCUSSION

Women face many inequalities in both their social and professional lives 
in almost every country in the world simply because of their gender. 
Unfortunately, this remains an issue for female doctors. Especially 
in surgical specialties such as ophthalmology, women’s professional 
advancement is hindered because of both the demanding working 
conditions and the historically male-dominated hierarchy.19

Despite promising findings indicating increased women’s dominance in 
ophthalmology, studies from 2019 and 2021 in the US revealed that 
professional women’s expectations for promotion are significantly lower 
than those of men.20,21 Although there are many reasons for this, the 
most important reasons may include the continued male dominance in 
leadership positions, an inability to find female mentors, ongoing male 
gender-related pressures in surgical specialties, a bias towards hiring 
men, and the demands of child care necessitating time away from the 
clinic.22-25 As a woman, one needs tremendous effort to progress in a 
field that requires sustained practice and productivity over an extended 
period to become a skilled surgeon or to advance as an academic. 
However, despite these difficulties, studies show that women are more 
considerate and accommodating than men. Many studies conducted 
between 1989 and 2014 demonstrate that women prioritise patient care 

Table 1. Relationship between the first and last authors’ gender

Gender of first author
Gender of last author

p
Male Female 

Male 8,853 (71.8%) 2,054 (51.4%)
<0.001*

Female 3,480 (28.2%) 1,942 (48.6%)

*Pearson chi-square test.
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Figure 1. Change in the number of the first and last authors by gender over the years.

Figure 2. Ratio of female authors over the years.

Figure 3. Distribution map of female authors by countries (yellow indicates the first authors, red indicates last authors).
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and trainees’ education, over academic progress, and consider their 
family and social responsibilities equally important to their progress 
in their professional lives.25-28 In addition, a 2011 study by Reed et al.26 
shows that women’s academic production increases significantly after 
the early stages of their professional lives. Unfortunately, the demands 
of surgical and academic life cause this accommodating attitude of 
women to hinder their professional advancement. Many current studies 
examining gender inequality in the ophthalmology literature have 
found promising results indicating that the number and proportion of 
female authors are increasing.8-16 These studies that evaluated changes 
in first and last author genders over time were conducted using similar 
methods to our study. Although the studies show that the number 
and ratio of female to male both first and last authors are increasing, 
the increase in the ratio of female to male last authors is significantly 
lower than the increase in the ratio of female to male first authors 
in all studies. In addition, two comprehensive studies that scanned 
publications from 2000-2009 and from 2015-2019 showed a significant 
correlation between the gender of the first and last author. The number 
of publications in which both the first and last author were male was 
significantly higher than those with female first and last authors.9,10

Typically, the first authors are young physicians, whereas the last 
authors usually hold senior positions in the clinic, are established in 
the field, and are predominantly male. Consistent with this, studies 
investigating gender inequality in the ophthalmology literature 
revealed that, although the increase in the proportion of female first 
authors is encouraging, the change in the proportion of female last 
authors is less impressive. Our study was based on the assumption that 
writing an ophthalmology review article requires a journal invitation 
and experience, i.e., working in the field for a long time and holding 
a leadership position in the clinic. Thus, to further our understanding 
of gender inequality in the field of ophthalmology, we specifically 
analyzed the authorship gender trends of review articles from 2000 
to 2022. We evaluated 17,225 articles written by 64,419 authors, 
published in 71 major ophthalmology journals, and found that the 
percentage of female first authors was 33.4%, similar to previous results 
in the literature, whereas that of female last authors was only 24.5%. 
In addition, we detected a high degree of correlation between male 
individuals serving as both first and last authors. However, the fact 
that we identified a statistically significant increase in the proportion 
of female authors from below 10% on average in 2000 to over 30% 
in 2022 gives us hope. Despite the significantly increasing number of 
female ophthalmologists, as reflected by the increase in the number of 
female authors of review articles, the high percentage of male clinical 
leaders and journal editors indicates continued bias and inequality. 
In addition, the fact that articles with female first authors included 
more authors overall, articles with female last authors more often have 
male first authors, shows that the accommodating attitude of women 

continues despite all the difficulties they experience. If this injustice 
persists for ophthalmologists, who are among the most intelligent and 
hard-working individuals, receive the highest level of education, and 
as professionals, communicate with all segments of society, it is clear 
that gender inequity desperately needs to be addressed at all levels of 
society.

Study Limitations

Our study had several limitations: It was limited to accessible articles, 
and those articles not in online indexes could not be evaluated. Our 
study only included articles from 2000; data older than that were left 
unanalysed. Owing to the study design and the lack of analyses, such as 
the independent and comparative evaluation of general ophthalmology 
journals and subspecialty specific ophthalmology journals, we could 
not draw any firm conclusions about the significance of the prevalence 
and correlations described. Moreover, the fact that the proportion and 
number of women working in ophthalmology clinics are not known 
exactly may have caused incomplete evaluation of our results. Although 
our study excluded publications in which we could not determine the 
gender of the authors from their first and last names, our results are 
similar to those published in the literature. However, if the author 
changed their last name during the academic career, they might be 
considered two different authors and may have caused errors in our 
results. In addition, scanning articles from various countries may have 
caused our results to be affected by economic and cultural differences.

CONCLUSION

In conclusion, we believe that our results are crucial because our study 
is the first to specifically examine the gender of authors of review 
articles in the ophthalmology literature, as well as the changes in 
gender over the past two decades. Although the results of our study 
revealed promising developments regarding gender equality in the 
field of ophthalmology, we believe that more progress is required. We 
conclude that our study yields clinically important results that may 
serve as the basis for further studies in this field.

MAIN POINTS

• Review articles are typically invited, and such invitations are limited 
to prestigious individuals and prestigious clinical positions, both of 
which are dominated by males.

• In the current study, we specifically aimed to show the gender 
distribution of authors and the change in this distribution over 
time in review articles published in the ophthalmology literature 
between 2000 and 2022, considering that examining these articles is 
imperative for understanding gender inequity in the ophthalmology 
field.

Table 2. Top 5 countries list by number of the first and last female authors

Country Article count, (n) Female first author, (n, %) Article count, (n) Female last author, (n, %)

United States 6,176 2,043 (33.1%) 6,378 1,601 (25.1%)

United Kingdom 1,470 431 (29.3%) 1,513 295 (19.5%)

China 1,053 413 (39.2%) 960 279 (29.1)

Australia 934 329 (35.2%) 956 241 (25.2)

India 831 325 (39.1%) 794 228 (28.7)
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• Although the results of our study revealed promising developments 
regarding gender equality in the field of ophthalmology, we believe 
that more progress is required. 
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Supplementary Table 1. Journals reviewed in alphabetical order

1. Acta Ophthalmologica

2. Advances in Ophthalmology

3. American Journal of Ophthalmology

4. Annals of Eye Science

5. Annual Review of Vision Science

6. Arquivos Brasileiros de Oftalmologia

7. Asian Journal of Ophthalmology

8. Asia-Pacific Journal of Ophthalmology 

9. BMC Ophthalmology

10. BMJ Open Ophthalmology

11. Canadian Journal of Ophthalmology

12. Chinese Journal of Ophthalmology

13. Clinical and Experimental Ophthalmology

14. Clinical Experimental Optometry

15. Clinical Ophthalmology 

16. Contact Lens & Anterior Eye 

17. Cornea

18. Current Eye Research

19. Current Ophthalmology Reports

20. Current Opinion in Ophthalmology

21. Documenta Ophthalmologica

22. European Journal of Ophthalmology

23. Experimental Eye Research

24. Eye 

25. Eye & Contact Lens

26. Eye and Vision

27. Graefe’s Archive for Clinical and Experimental Ophthalmology 

28. Indian Journal of Ophthalmology

29. International Journal of Ophthalmology

30. International Journal of Ophthalmology

31. International Journal of Retina and Vitreous

32. International Ophthalmology 

33. International Ophthalmology Clinics

34. Investigative Ophthalmology and Visual Science

35. JAMA Ophthalmology

36. Japanese Journal of Ophthalmology

37. Journal of Cataract and Refractive Surgery

38. Journal of Current Ophthalmology

39. Journal of Eye Movement Research

40. Journal of Glaucoma

41. Journal of Ocular Pharmacology and Therapeutics 

42. Journal of Ophthalmic Inflammation and Infection

43. Journal of Ophthalmic Vision Research

44. Journal of Ophthalmology

45. Journal of Refractive Surgery 

46. Journal of the American Association for Pediatric Ophthalmology and 
Strabismus

47. Journal of Vision

Supplementary Table 1. Continued

48. Korean Journal of Ophthalmology 

49. Middle East African Journal of Ophthalmology

50. Molecular Vision

51. Ocular Immunology and Inflammation

52. Ocular Surface

53. Oman Journal of Ophthalmology

54. Ophthalmic Epidemiology

55. Ophthalmic Genetics

56. Ophthalmic Plastic and Reconstructive Surgery

57. Ophthalmic Research

58. Ophthalmic Surgery, Lasers Imaging Retina

59. Ophthalmologica 

60. Ophthalmology

61. Ophthalmology and Therapy

62. Optometry and Vision Science 

63. Orbit 

64. Pakistan Journal of Ophthalmology

65. Perception

66. Progress in Retinal and Eye Research

67. Retina

68. Seminars in Ophthalmology

69. Survey of Ophthalmology

70. The British Journal of Ophthalmology

71. Turkish Journal of Ophthalmology


