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Objectives: While there is no minimum requirement of 

published research articles to apply for a spine fellowship, 

many orthopaedic surgery residents continue to publish 

research articles to increase their likelihood of being 

accepted. We hypothesize that the number of publications 

published by orthopaedic surgery residents accepted into 

a spine fellowship is increasing. 

 

Design: Cross sectional study 

 

Main Outcome Measurements: Data collected included 

the specific year of fellowship, fellowship program, 

region of fellowship, number of articles published, high-

impact journals, and first authorship publications. 

 

Results: A total of 306 spine fellows who matched 

between 2013 and 2019 were identified. A total of 1522 

publications during residency were identified, with 404 

(26.5%) publications in high-impact journals and 541 

(35.5%) first-author publications. Average publications 

per fellow increased from 1.1 in 2013 to 6.6 in 2019, with 

an R2 of .90 on linear regression analysis. The highest 

average publications came from the Midwest and South 

region (6.8 average publications per fellow). The 

Midwest region had the highest average of publications in 

high-impact journals (2.4 average publications per 

fellow) and first authorships (2.7 average publications per 

fellow). 

 

Conclusions: The average number of publications, first 

authorships, and publications in high-impact journals has 

increased over recent years. Geographically, there is 

variation among programs, with fellowship programs in 

the Midwest having the highest average number of 

publications, first authorships, and publications in high-

impact journals per fellow.  These trends are important for 

residents considering applying to spine fellowship to give 

themselves a competitive advantage, target regions that 

best suit them, and provide themselves with the best 

opportunity to match into a spine fellowship program. 

 

Level of Evidence: Level 3; Cross sectional study 

 

Key Words: Orthopaedic residency; Spine; Fellowship. 

 

 

 

INTRODUCTION 

Up to 90% of orthopaedic residency graduates 

complete at least one year of fellowship.1,2 Fellowship 

training can increase career advancement, marketability, 

and skill mastery. Specialized training is paramount for 

spine surgeons as 85% of their procedures are performed 

within their trained specialty, and the job market demand 

for fellowship-trained orthopaedic surgeons continues to 

increase.1-3  

Figure 1: Linear regression analysis of publications  

Blue: Mean total publications per fellow 

Orange: Mean high impact publications per fellow 

Grey: Mean first authorships per fellow 

 

 Requirements to apply for fellowship include 

completing the San Francisco Match Application (SF 

Match), graduating from orthopaedic surgery residency, 

submitting curriculum vitae, photograph, personal  
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Table 1: Fellow publication data by year 

Fellowship 

Year Fellows Publications 

Mean 

Publications 

High Impact 

Publications 

Mean High 

Impact 

Publications 

First Author 

Publications 

Mean First 

Author 

Publications 

2019 70 462 6.6 126 1.8 151 2.2 

2018 52 357 6.9 87 1.7 116 2.2 

2017 42 224 5.3 50 1.2 88 2.1 

2016 41 168 4.1 61 1.5 70 1.7 

2015 37 164 4.4 39 1.1 63 1.7 

2014 35 115 3.3 34 1.0 44 1.3 

2013 29 32 1.1 7 0.2 9 0.3 

Totals 306 1522 5.0 404 1.3 541 1.8 

statement, and three letters of recommendation.4 

While there is no set requirement to for total number of 

publications, many applicants continue to take part in 

research to increase their competitive advantage to 

match into higher tiered fellowship programs14.  

This study examines the recent research trends 

of accepted spine fellows during their residency. The 

primary outcomes were to determine the average number 

of publications, first authorships, and publications in 

high-impact journals per fellow during residency. We 

also determined whether the primary outcomes varied 

based on region. We hypothesized that the average 

publication rates, first authorships, and publications in 

high-impact journals had increased over the time period 

we studied, from 2013 to 2019.   

METHODS 

Data Sources 

A complete list of the spine fellowship programs 

was obtained from the National Association of Spine 

Specialists (NASS). The individual programs were 

queried using the Google search engine (program name 

+ spine fellowship) to get to the specific program's 

website. Publicly available fellow names from 2013 – 

2019, typically under the 'current and past fellows' link, 

were located and recorded. If no fellow information was 

available, the fellowship's program coordinator was 

emailed using the email address listed in a standardized 

fashion to request the same information that would have 

been found in the online directory (fellow's name and 

year of fellowship). Institutional Review Board 

submission was not required from the authors' institution 

as all the data reviewed was publicly available. 

 

Data Collection 

The identified individuals' names were searched 

on PubMed, Google Scholar, and EBSCO search 

engines to identify all publications from that individual 

during their residency period; an additional year after the 

residency graduation year was allowed for delays in 

publication. Papers published before the fellow's 

residency were not included.  

 

Statistical Analysis 

The following information was collected for 

each fellow: year of fellowship, geographic region of 

fellowship, number of publications, number of first 

authorship publications, and number of publications in 

high-impact journals. High-impact publications were 

published in Spine, The Spine Journal, Journal of 

Neurosurgery, and The Journal of Joint and Bone 

Surgery. In total, 306 fellows were identified from 2013 

to 2019. Geographic regions were the same as 

previously reported work14. Data was analyzed in 

Microsoft Excel. 
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Table 2: Fellow publications by region 

2013 to 

2019 Fellows Publications 

Mean 

Publications 

High 

Impact 

Publications 

Mean High 

Impact 

Publications 

First Author 

Publications 

Mean First 

Author 

Publications 

Midwest 56 382 6.8 134 2.4 149 2.7 

Northeast 41 160 3.9 45 1.1 41 1.0 

South 82 560 6.8 125 1.5 209 2.5 

West 127 420 3.3 100 0.8 142 1.1 

RESULTS 

Of the 71 ACGME-accredited spine fellowship 

programs at the time of this publication, information on 

past fellows was gathered from 46 programs (64.8%). 

From 2013 to 2019, 306 fellows were identified who 

published 1522 articles, with an average of 5.0 articles 

per fellow (Table 1). There were 541 first authorships 

and 406 publications in high-impact journals for an 

average of 1.8 and 1.3 publications per fellow, 

respectively. (Table 1) Overall, there was an increasing 

trend in the average number of publications, the average 

number of first authorships, and the average number of 

publications in high-impact journals. Linear regression 

of average publications, first authorships, and high-

impact journal publications over the study period had R2 

values of .90, .81, and .83. (Figure 1) 

 

The Midwest and South programs had the 

highest average number of publications at 6.8 per fellow, 

while the Northeast and West had 3.8 and 3.3 

publications per fellow, respectively. (Table 2) Programs 

in the Midwest also had the highest average first 

authorships (2.7 per fellow) and publications in high-

impact journals (2.4 per fellow). (Table 2)  

DISCUSSION 

The absolute number of publications and the 

average number of publications per spine fellow have 

increased over recent years, paired with an increase of 

higher quality research as signified by a gradual increase 

in the average number of publications in high-impact 

journals. There are many reasons for an increase in the 

average number of publications per fellow, including 

increased protected research time,6,7 characteristics of 

programs and residents,8,9 and recent duty hour 

restrictions.10,11 While the interview, letters of 

recommendation, and familiarity with the letter writers 

or applicants are among the top factors in program 

directors selecting fellows, research experiences 

consistently rank in the top 5 important selection 

factors.2,5,12,13  It is the only objective measurement that 

applicants can directly change while in residency, and it 

is consistently ranked as an important factor when 

program directors select fellows.2,12,13 

Grabowski et al. surveyed program directors of 

all orthopaedic subspecialties and found that before 

interview offers being sent, publications and 

presentations ranked fourth in importance behind letters 

of recommendation from subspecialty-specific staff, 

quality of residency program, and letters of 

recommendation from residency program directors.2 

After the interview, however, among all specialties, the 

most important factors became the interview, letters of 

recommendation from subspecialty-specific staff, and 

letters of recommendation from residency program 

directors, with publications and presentations falling 

fifth. For spine fellowship specifically, Graboski et al. 

found that program directors ranked publications and 

presentations third, with only letters of recommendation 

from subspecialty-specific staff and quality of residency 

program ahead of it.2 Letters of recommendation from 
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residency program directors did not rank in the top 3 

factors of importance. After the interview, though, the 

interview, letters of recommendation, subspecialty-

specific staff, and expressing interest in the program 

were the most important factors to spine fellowship 

program directors.2 

While residents cannot control the perceived 

quality of their residency program, research experiences 

offer additional opportunities to work with, network, and 

obtain letters of recommendation from more impactful 

faculty and staff in the specific field of interest. These 

research experiences can significantly aid fellowship 

applicants as they will have a broader network to assist 

in making themselves more familiar to faculty and 

program directors. This is especially pertinent for 

residents from smaller programs who may only have one 

fellowship-trained spine surgeon with a limited network. 

Research experiences also allow residents from 'lower 

quality' programs to show that they are subjectively and 

objectively equivalent to residents from 'higher quality' 

programs in at least one facet, giving more control to the 

fellowship applicant to make themselves a more 

competitive applicant. 

The Midwest and South regions had the highest 

average amount of publications per fellow at 6.8. The 

Midwest also had the highest first authorships (2.7 per 

fellow) and publications in high-impact journals (2.4 per 

fellow). The West region had the lowest average of 

publications per fellow (3.3 per fellow) and lowest 

publications in high-impact journals (0.8 per fellow), 

with the most fellows located in the West region 

(41.5%). The lower publication averages found in the 

western region are likely due to multiple factors, 

including the number of programs, the perceived quality 

of programs, and the program directors' focus when 

selecting fellows.  

This study had multiple limitations, most notably, a 

failure to capture all potential fellows. Only 64.8% of 

the programs were able to be captured in the most recent 

year, with decreased information from prior years. 

Information provided on program websites could have 

been more extensive and consistent. This greatly 

affected our sample size, with only 42 of 124 (33.9%) 

fellows being captured in 2017. The SF Match 

application is typically submitted during the 4th year of 

residency as most residents start fellowship immediately 

after graduating residency. Thus, articles published 

afterward are less likely to have an impact. However, the 

SF Match application does include a section for ongoing 

research activities typically used for ongoing projects 

that may be published soon. We attempted to capture all 

publications during residency by including any 

publication one year after graduation. However, this 

could have over-inflated our results with publications 

submitted during the beginning of the fellowship. 

Despite these limitations, this study provides valuable 

information that gives insight into current research 

trends that can help future spine fellowship applicants, 

residency programs, and program directors make more 

informed decisions. 

CONCLUSION 

The average number of publications, first 

authorships, and publications in high-impact journals has 

increased over recent years. Geographically, there is 

variation among programs, with fellowship programs in 

the Midwest having the highest average number of 

publications, first authorships, and publications in high-

impact journals per fellow. In contrast, those in the West 

had the lowest average number of publications and 

publications in high-impact journals per fellow. These 

trends are important for residents considering applying 

to spine fellowships to give themselves a competitive 

advantage, target regions that best suit them, and provide 

the best opportunity to be matched into a spine 

fellowship program. 
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