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INTRODUCTION
Integrated plastic surgery residency is among the 

most competitive programs in the US national residency 
matching program. In 2021, 329 individuals applied for 
187 integrated postgraduate year-1 (PGY1) positions, for 
an overall match rate of 76%.1 A successful match has his-
torically been predicated on competitive board scores, 

number of publications, AOA membership, and positive 
away rotation experiences.2,3 In the face of the change of 
the USMLE Step 1 score reporting to pass/fail, programs 
may give even more consideration to the number and 
quality of research when determining which applicants 
have the most potential for success.

Prior studies and data from the national residency 
matching program indicate a rise in the mean number of 
publications authored by matched plastic surgery appli-
cants from 3.4 in 2007 to 14.2 in 2018.3–10 Due to this 
trend, dedicated research time during medical school has 
become more popular, as applicants seek to strengthen 
their credentials.4,7 A survey of all plastic surgery appli-
cants from 2013 to 2016 (n = 621) found that 25% of appli-
cants participated in dedicated research time, and the 
match rate for those who completed a research fellowship 
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was higher than the match rate for those who did not  
(97% versus 81%, respectively).4

It remains unclear as to whether applicants pursue 
dedicated research time during medical school to pres-
ent a more competitive profile for the residency match, 
or whether this experience has a positive impact on 
academic productivity during residency. Although the 
Electronic Residency Application Service asks residents to 
demonstrate their publication record, and program direc-
tors pay particular attention to these data when ranking 
applicants, there is no evidence that dedicated time for 
research during medical school is correlated with contin-
ued research productivity during residency.11 The present 
study seeks to evaluate the impact that dedicated research 
years taken during medical school have upon continued 
academic productivity of these individuals during plastic 
surgery residency. Our goal is to inform medical students 
of the potential academic impact of pursuing one or more 
dedicated research years during medical school, and to 
provide program directors with data that may be useful 
for selecting applicants with a commitment to continued 
academic productivity.

METHODS
In May 2020, an anonymous survey of 13–19 ques-

tions was distributed via the American Society of Plastic 
Surgeons Resident Council. (See survey, Supplemental 
Digital Content 1, which displays the survey distrib-
uted via American Society of Plastic Surgeons Resident 
Council. http://links.lww.com/PRSGO/B797.) A sub-
set of American Society of Plastic Surgeons Resident 
Council representatives sent the survey to their respec-
tive programs, yielding a response from 39 of 44 acces-
sible institutions. Of the 39 programs, 22 institutions had 
only integrated residency programs, four institutions had 
only independent, and 13 institutions had combined inte-
grated/independent. The survey assessed (1) additional 
years taken for full-time research during medical school, 
(2) number of past publications before residency, and (3) 
total number of publications at the time of the survey. 
Start of residency consisted of the first residency follow-
ing medical school, which was the pre-requisite surgical 
residency for independent plastic surgery residents. This 
research study was reviewed and found to be exempt by 
the Northwestern University IRB.

Data corresponding to reported past and total pub-
lications were stratified into three cohorts: (1) no dedi-
cated time for research during medical school, (2) one 
dedicated research year during medical school, and (3) 
two dedicated research years during medical school. The 
average number of publications per year during resi-
dency (referred to as the “annual average”) was obtained 
by calculating the difference between total publications 
and past publications and dividing by the reported PGY 
level for each response. Data were entered into RStudio  
(version 4.0.2 at www.R-project.org) to perform descrip-
tive and inferential statistics.12 Analyses of integrated and 
independent survey responses were performed separately 
due to inherent differences between these two groups. 

The number of past, total, and annual average publica-
tions were analyzed with unpaired t-tests for participants 
who did not complete a dedicated research fellowship and 
participants who completed 1 or 2 research years during 
medical school. Statistical significance was defined as a  
P value of 0.05 or less. If significant, a one-way ANOVA test 
compared the effect of research year length (no research 
year, 1 research year, 2 research years) on the publication 
means (past, total, and annual average). Post hoc analysis 
with Tukey’s HSD test identified the significance of com-
parisons between the research year cohorts.

RESULTS
Of 593 potential respondents, 275 completed the survey 

and 256 were included in this study (46.5% response rate)  
(Table  1). Responses were excluded if the resident had 
taken time off to complete an additional degree during 
medical school (n = 16) or taken more than 2 years for 
dedicated research (n = 3). The majority of respondents 
were integrated residents (integrated 81.6%, independent 
18.4%). Of the included residents, 203 (80%) did not take 
dedicated time off for research in medical school and 53 
(20%) spent at least 1 additional year on research during 
medical school. With respect to PGY level, the majority 
of respondents were in their senior years (PGY4+) in the 
no research year group (59.2%) and in their junior years 
(PGY1–3) in the research group (51.3%). For the entire 
research cohort, 48 (90.6%) were integrated plastic sur-
gery residents and five (9.4%) were independent plastic 
surgery residents. Of those who took additional research 
time, 44 (83%) completed 1 year of research (43 inte-
grated residents, one independent resident), and nine 
(17%) completed 2 years of research (five integrated resi-
dents, four independent residents). Seventy-three percent 
of students taking time off for research were from insti-
tutions ranked in the top 50 medical schools, and 28.3% 
were from institutions in the top 10 medical schools based 
on the US News & World Report.13

Of the 44 participants who took 1 year off for research, 
21 (47.7%) identified perceived competitiveness of the 
field as the driving factor (Table 2). Narrative responses 
describing “other” reasons for taking 1 year off included 
mentorship and outside opportunities (4.5%). In contrast, 
the majority of participants who completed 2 research 
years in medical school noted personal interest in research 
as their underlying motivation (18.2% for 1 year off versus 
44.4% for 2 years off). Despite these subtle differences, 
the majority of both groups agree that research time was 
useful, and they would do it again if given the choice 
(77.3% for 1 year and 66.7% for 2 years).

Integrated residents without a research year reported 
an average of 4.83 (SD 6.60) past publications before 
residency, 10.77 (SD 11.45) total publications at the time 
of survey completion, and an annual average of 1.54  
(SD 1.61) (Table 3) (Fig. 1). In comparison, participants 
who completed 1 or 2 research years authored on aver-
age 11.73 (SD 14.00) past, 23.58 (SD 20.86) total, and 
3.61 (SD 3.16) average publications per year in residency  
(P < 0.001). When the responses were stratified by the 

http://links.lww.com/PRSGO/B797
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number of research years, the mean numbers of past, 
total, and annual average publications were 9.88 (SD 
12.92), 22.44 (SD 21.36), and 3.65 (SD 3.29), respectively, 
for 1 research year and 27.6 (SD 14.06), 33.40 (SD 13.68), 
and 3.26 (SD 1.79), respectively, for 2 research years  
(P < 0.001).

A one-way ANOVA determined a significant effect of 
the number of research years on past, total, and annual 
average publications with a P value less than 0.001 for inte-
grated residents. Post hoc analysis confirmed that past, 
total, and annual average publications in the no-research 
group were significantly less than the 1 year group (past,  

P = 0.001; total, P < 0.001; annual average, P < 0.001) 
and the 2 year group at the level of past and total publi-
cations (past, P < 0.001; total, P = 0.001; annual average,  
P = 0.92) (Table 4). Past publications in the 1 year group 
were also significantly less than the 2 year group (P < 
0.001); however, the number of total publications and 
annual average for the 1 year cohort did not differ signifi-
cantly from the publications reported by the 2 year cohort 
at these time points (P = 0.23 and P = 0.92, respectively). 
Taken together, these results suggest research years are 
predictive of more initial and total publications; however, 
the differences between the number of publications for 
one versus 2 years even out over time.

In contrast, independent residents without a research 
year reported an average of 5.85 (SD 16.83) past publi-
cations, 12.80 (SD 18) total publications, and an annual 
average of 1.03 (SD 1.41) (Table 5). In comparison, partic-
ipants who completed 1 or 2 research years during medi-
cal school authored on average 9.50 (SD 9.81) past, 26.75 
(SD 21.55) total, and 12.83 (SD 24.26) publications per 
year in residency. No statistical significance was found at 
any time point (P > 0.05).

DISCUSSION
As plastic surgery is a field with both clinical expertise 

and innovation at its core, the role of research in further-
ing our mission cannot be overstated. Extending medical 
school to take additional years in pursuit of research is a 
noble commitment to this credence; however, it is a major 
investment in time and finances on the part of the stu-
dents. We are not aware of prior analyses evaluating the 
relationship of this added research time to continued 

Table 1. Baseline Characteristics of Survey Participants: No Research Year versus Dedicated Research Year(s) (n = 256)

 
Characteristic

 
 

Research Year, No. (%)

 
P†

No Research Year
n = 203 (80)

Dedicated Research Year(s)
n = 53 (20)

Sex Women 87 (42.8) 18 (33.9) <0.001
Men 116 (57.1) 35 (66.0)
Other 1 (0.5) 0 (0)

Age 20–25 2 (0.9) 0 (0) <0.001
25–30 84 (41.3) 23 (43.4)
31–35 95 (46.8) 26 (49.0)
36–40 21 (10.3) 4 (7.5)
>40 1 (0.5) 0 (0)

Type of residency Integrated 161 (79.3) 48 (90.6) <0.001
Independent 42 (20.7) 5 (9.4)

Current postgraduate year (PGY) PGY1 33 (16.2) 9 (17.1) <0.001
PGY2 23 (11.3) 9 (17.1)
PGY3 27 (13.3) 9 (17.1)
PGY4 39 (19.2) 6 (11.3)
PGY5 17 (8.4) 7 (13.1)
PGY6 30 (14.8) 7 (13.1)
PGY7 12 (6) 3 (5.6)
PGY8+ 22 (10.8) 3 (5.6)

US News & World Report medical school 
ranking*

1–10 26 (12.8) 15 (28.3) <0.001
11–20 21 (10.3) 7 (13.2)
21–30 20 (9.8) 7 (13.2)
31–40 12 (6) 8 (15)
41–50 27 (13.3) 2 (3.7)
51+ 73 (36) 12 (22.6)

Medical school outside the US or Canada  24 (11.8) 2 (3.7) <0.001
*Best Medical Schools (Research) Ranked in 2021—US News Rankings [Internet]. [cited 2020 Dec 7]. Available from: https://www.usnews.com/best-graduate-
schools/top-medical-schools/research-rankings. 
†By Pearson’s chi-squared test.

Table 2. Primary Reason for Taking Time Off for Research 
and Opinion of the Research Experience (n = 53)

 

Research Year, No. (%)

One Year
44 (83)

Two Years
9 (17)

What was the MAIN reason you took  
time off for research?

  a. Perceived competitiveness  
 � (increase chances of matching  

into program of choice)

21 (47.7) 3 (33.3)

  b. Developed late interest in plastic  
  surgery

12 (27.3) 2 (22.2)

  c. Personal interest in research 8 (18.2) 4 (44.4)
  d. Other 2 (4.5) 0 (0)
In retrospect, what is your opinion of the  

value of your dedicated research time?
  a. It was useful/would do it again if given  

  the choice
34 (77.3) 6 (66.7)

  b. I would consider doing it again if I had  
  proper mentorship

4 (9.1) 1 (11.1)

  c. Indifferent 2 (4.5) 0 (0)
  d. I would not do it again if given the choice 4 (9.1) 2 (22.2)

https://www.usnews.com/best-graduate-schools/top-medical-schools/research-rankings
https://www.usnews.com/best-graduate-schools/top-medical-schools/research-rankings
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academic productivity during plastic surgery residency. 
We believe this information to be essential both to the 
medical students who wish to make the investment in addi-
tional research years, and to the program directors who 
consider potential academic productivity to be a key crite-
rion for matching into a plastic surgery training program. 
As expected, our results identified a positive correlation 
between dedicated research years during medical school 
and number of publications at the time of application. 
Furthermore, residents with research experience contin-
ued to produce an increased number of publications dur-
ing residency with an average number of publications per 
year highest among those who spent 2 years conducting 
full-time research in medical school. Trends for total pub-
lications similarly revealed a higher average for residents 
who completed a dedicated research year during medical 
school, but there was no significant difference between 1 
and 2 years of research over time.

While it is not entirely surprising that research experi-
ences during medical school were correlated with higher 
academic productivity in residency, it does provide reas-
surance that the value of medical school research oppor-
tunities has the potential to transcend the original goal 
of improving the applicant’s competitiveness for residency 
positions. Surveys of medical students have found that 

residency competitiveness is the most common motivat-
ing factor for taking a research year and many students 
interested in highly competitive specialties would not take 
one if it did not augment their application.14 The results of 
the present study seemingly contradict these findings, as 
one would expect individuals not to continue to produce 
research in residency if they were only taking research 
years out of a desire to improve their applications. We 
hypothesize three possible explanations for this discrep-
ancy. First, medical students who initially pursued research 
for the sake of their residency application may discover a 
passion for research and develop their skills during the 
research year, thus leading to continued engagement in 
research. Second, medical students who took a research 
year may be more likely to match into residency programs 
with higher expectations for resident research, thus creat-
ing an ongoing impetus for research productivity. Third, 
increased research productivity during residency may be 
partly due to subsequent completion of research projects 
commenced, but not completed, before residency.

Junior residents in our study (PGY1–3) were more 
likely to have dedicated additional time to research 
during medical school than their senior counterparts 
(PGY4+). One possible explanation for this dichotomy is 
that the PGY4+ cohort in our study included independent 

Fig. 1. Quantity of publications by research year subgroup.

Table 3. Publication Record of Integrated Residents (n = 209)

Research Year, No. (%)

Publications,  
Mean (SD)

No. Research  
Year, n = 161 (77.03)

All Research Year(s),
n = 48 (22.97) P*

One Research Year,  
n = 43 (20.57)

Two Research  
Years, n = 5 (2.40) P†

Past 4.83 (6.60) 11.73 (14.00) <0.001 9.88 (12.92) 27.60 (14.06) <0.001
Total 10.77 (11.45) 23.58 (20.86) <0.001 22.44 (21.36) 33.40 (13.68) <0.001
Annual Average 1.54 (1.61) 3.61 (3.16) <0.001 3.65 (3.29) 3.26 (1.79) <0.001
“Past” represents publications before integrated plastic surgery residency; “total” represents total publications at the time of survey completion; “annual average” 
represents annual number of publications during residency.
*By two-sample t-test assuming unequal variances.
†By one-way ANOVA test.
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trainees, who typically do not conduct dedicated research 
before pre-requisite general surgery training.15,16 Another 
plausible explanation for this finding may be related to 
the surge in applications to integrated plastic surgery resi-
dency over the last few years, making the field even more 
competitive and requiring applicants to excel in research 
to stand out.4,9

The average number of publications completed before 
residency identified in this study are in line with previous 
studies, which have reported a range from 3.4 to 14.2.2,3,7–

10 To account for publication delay and the impact, this 
phenomenon may have had on the total number of pub-
lications reported by junior residents; we divided our 
dataset into a junior (PGY1-3) and senior (PGY4+) cohort 
(Table 6). An analysis of past, total, and annual average 
publications per year for junior residents (n = 124) yielded 
7.33, 10.86, and 1.9, respectively. The same analysis for the 
senior cohort (n = 151) identified 6.91, 17.44, and 2.24, 
respectively. Although the junior cohort began residency 
with a higher number of publications than the senior 
cohort (presumably due to the increasing popularity of 
a research fellowship amongst the junior cohort), the 
senior cohort’s total and annual average publications per 
year exceeded that of the junior cohort, suggesting that 
publication lag from medical school research likely had 
little effect on the results.

We found that there was no significant difference in 
regard to long-term productivity between residents who 
had taken 1 versus 2 research years, even though stu-
dents who took 2 years originally had more publications 
at the time of residency application. One possible expla-
nation for this observed discrepancy is that students 
who dedicated either 1 or 2 years for research during 
medical school likely had similar motivations to con-
duct research (ie, competitiveness, academic interest), 
leading to similar output in residency. Another possible 

explanation is that the demands of residency may level 
the playing field, thereby impeding publication output 
for all residents. Of note, publications reported in this 
work may also include projects that were conducted 
to satisfy the American College of Graduate Medical 
Education’s requirement for residency programs to 
engage in scholarly activities.17 Although some residency 
programs may allocate additional time to research and 
others may require a specific number of publications, 
this is a universal requirement and as such, minor differ-
ences are irrelevant and will likely have little impact on 
the conclusions drawn herein.

Reassuringly, plastic surgery residents with medical 
school research in general (1 or 2 years) demonstrated 
a higher output than those residents without such expe-
rience. Nevertheless, we believe there may be additional 
value to 2 full-time research years during medical school. 
The extended time permits the student to embark on 
impactful basic science or translational research and to 
bring projects to fruition, thereby gaining an appreciation 
for all stages of the research process. Lastly, the number 
of publications at the time of application is still highly 
regarded as a metric of academic rigor and potential.7,18–20 
Based on our results, 2 years of full-time research would 
yield more publications at the time of residency applica-
tion, and would therefore increase the applicant’s chance 
of matching.

There are several limitations to this study. First, selec-
tion bias is a limitation inherent in the study design, as 
one would expect research-minded residents would be 
more likely to complete the survey. However, 80% of 
respondents did not pursue additional research years dur-
ing medical school, suggesting that a breadth of residents 
did respond to the survey. Second, the majority of respon-
dents attended a top 50 US News and World Report medi-
cal school where exposure to and emphasis on research 

Table 4. Publication Record of Integrated Residents—Post Hoc Analysis Using Tukey’s HSD Test (n = 209)

 

Past Publications Total Publications Annual Average

95% Confidence 
Interval

 
P

95% Confidence 
Interval

 
P

95% Confidence 
Interval

 
P

Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

Lower 
Bound

Upper 
Bound

No Research Year
One Research Year 1.62 8.48 0.001 5.95 17.37 <0.001 1.27 2.95 <0.001
Two Research Years 13.68 31.85 <0.001 7.52 37.73 .001 –0.49 3.94 0.16

One Research Year Two Research Years 8.26 27.16 <0.001 −4.76 26.67 .23 −2.71 1.92 .92
“Past” represents publications before integrated plastic surgery residency; “total” represents total publications at the time of survey completion; “annual average” 
represents annual number of publications during residency.

Table 5. Publication Record of Independent Residents (n = 47)

Publications,  
Mean (SD)

No Research 
Year,

n = 42 (89.4)

All Research 
Year(s),

n = 5 (10.6) P*

Past 5.85 (16.83) 9.50 (9.81) 0.67
Total 12.80 (18) 26.75 (21.55) 0.38
Annual average 1.03 (1.41) 12.83 (24.26) 0.34
“Past” represents publications before residency; “total” represents total publi-
cations at the time of survey completion; “annual average” represents annual 
number of publications during residency. 
*By two-sample t-test assuming unequal variances.

Table 6. Publication Record by Junior (PGY1–3) and Senior 
(PGY4+) Residents (n = 256)

Publications,  
Mean (SD)

Junior Residents
n = 110 (43)

Senior Residents
n = 146 (57) P*

Past 6.91 (9.93) 5.90 (11.50) 0.45
Total 10.44 (12.89) 16.12 (17.20) 0.003
Annual average 1.94 (2.44) 2.16 (4.88) 0.64
 “Past” represents publications before residency; “total” represents total publi-
cations at the time of survey completion; “annual average” represents annual 
number of publications during residency.
*By two-sample t-test assuming unequal variances.
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are likely ingrained in the culture.13 Although the anony-
mous nature of our survey did not link publication out-
put to institution, plastic surgery applicants typically come 
from top tier medical schools, and our results may there-
fore reflect the plastic surgery residency cohort as a whole 
rather than a predisposition to these survey respondents.9 
Conversely, it is also possible that our population may 
include some individuals with less than optimal academic 
performance, as 48% of the 1 year cohort and 33% of the 
2 year cohort undertook additional research time due to 
perceived competitiveness of the field. These individuals 
may have attempted to offset academic deficiencies with 
a robust research portfolio, and including their publica-
tion means in our analysis may have inflated the results. 
Nonetheless, our large sample size and high response 
rate offload some of these concerns related to selection 
bias, as the total respondents in our study outnumber any 
survey study of plastic surgery residents or applicants to 
date.3,15,21,22

Third, inherent in this survey, as well as the responses 
provided by plastic surgery applicants when completing 
their residency applications, is misinterpretation of the 
terms “peer-reviewed publications.” The standard set by 
Electronic Residency Application Service for reporting 
publications includes peer-reviewed publications, non-
peer-reviewed and invited publications, and published 
abstracts.11 Therefore, the numbers reported in this and 
in prior studies are higher than one would find in rigor-
ous review of peer-reviewed publications alone. Most of 
the medical students have not been directed as to which 
of their publications is peer-reviewed, and they often fol-
low the Electronic Residency Application Service standard 
when reporting this number, inflating the self-reported 
number for peer-reviewed publications.11 Future study 
could account for this issue by analyzing the Hirsch index 
(H-index), which considers publication number and cita-
tions to calculate a score that measures scholarly impact 
and not merely the academic output.23

Lastly, the window of academic productivity in this 
work may be insufficient to determine long-term aca-
demic productivity. Future investigations comparing aca-
demic productivity in medical school and residency to 
that of an attending surgeon are needed to determine if 
research as a trainee heralds a career of academic pursuit, 
as demonstrated in the urology literature, in which publi-
cations before medical school have been associated with 
likelihood of pursuing an academic career.24

CONCLUSIONS
Academic productivity has forever been a vital metric 

in the integrated plastic surgery residency application pro-
cess. While it is self-evident that dedicated research time 
during medical school is predictive of more publications 
at the time of application, we also found an increased 
number of publications during residency for respondents 
who reported dedicated research time during medical 
school. Overall, these findings suggest that dedicated 
research years during medical school produce more effi-
cient and research-minded residents. Our results may be 

useful for future medical students looking to improve 
their research skills and prepare for an academic career, 
and for program directors looking to improve resident 
recruitment. Further study is needed to determine the 
long-term impact of medical school research experiences 
on one’s continued academic productivity following resi-
dency training.
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