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Objectives/Hypothesis: To determine the effect of otolaryngology trainee participation on clinical outcomes in patients
who undergo endoscopic sinus surgery (ESS) for chronic rhinosinusitis.

Study Design: Secondary analysis of prospectively collected data.
Methods: Patients enrolled in a sinus surgery outcomes study between May 2011 and March 2013 were stratified into

two groups—those who were operated on by an attending alone and those operated on by an attending with a trainee pres-
ent (resident, fellow, or both). Patients completed quality of life (QOL) surveys including the Chronic Sinusitis Survey (CSS),
22-item Sino-Nasal Outcome Test (SNOT-22), and EuroQol 5-dimension survey preoperatively and 1 year postoperatively.
Operative time, estimated blood loss (EBL), complication rates, and survey scores were compared between groups.

Results: The study population consisted of 452 patients. The attending alone (n5119) and trainee (n5333) groups
were statistically comparable in terms of patient demographics, disease severity, and extent of surgery. Mean operative time
was significantly shorter in the attending-alone group (80.0 vs. 90.6 minutes, P<.01). Mean EBL (105 mL attending vs.
117 mL trainee, P5.39) and complication rates (3.3% attending vs. 0.6% trainee, P5.07) were similar between groups.
Observed changes in QOL measures following ESS were comparable between groups, although absolute improvement in the
SNOT-22 scores (19.0 attending vs. 24.5 trainee, P5.05) did show a trend toward greater improvement in the trainee group.

Conclusions: Trainee participation in ESS is associated with prolongation in surgical time; however, such participation
was not found to adversely affect patient safety or clinical outcomes.

Key Words: Quality of life, allergy/rhinology, outcomes/cost-effectiveness, adult rhinology.
Level of Evidence: 2b
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INTRODUCTION
Academic medical centers have a dual mission to

provide high-quality patient care while also training
healthcare providers, including future surgeons. Trainee
participation in surgical procedures is a necessary part
of postgraduate training, but may present a concern to
patients who fear being “practiced upon.” Prospective
outcomes data demonstrating the impact of trainees in
the operating room setting may allay such concerns.

The American College of Surgeons implemented the
National Surgical Quality Improvement Program
(NSQIP) in 2004 as a quality-improvement initiative,
and as such, intraoperative and 30-day postoperative
morbidity and mortality data are recorded. NSQIP has

been employed to evaluate the role of surgical trainees
on surgical outcomes. Reports from this database have
shown mixed outcomes data with several studies finding
increased operative time1–4 and postoperative morbid-
ity2,4–10 when trainees are involved with general surgery
cases, whereas other analyses have shown resident
involvement to decrease mortality rates.5–7,11 Only one
study has used NSQIP to evaluate the role of otolaryngo-
logic trainees on surgical outcomes.12

In the field of otolaryngology, published studies on
the effect of trainees on patient outcomes are largely
limited to retrospective reviews. When residents are
involved in otolaryngologic surgeries, longer operative
times have been reported for tympanoplasty13 transsphe-
noidal approaches to the pituitary,14 thyroidectomy, and
parathyroidectomy,12 as well as tonsillectomy, adenoidec-
tomy, and myringotomy with tube placement.15 Free flap
surgery16 and tympanoplasty13,17 performed with resi-
dent assistance did not result in increased complications;
however, an increased rate of intraoperative cerebrospi-
nal fluid (CSF) leaks was found during otolaryngologist-
assisted transsphenoidal pituitary surgery when resi-
dents were involved.14

Although several prospective studies have demon-
strated the benefit of endoscopic sinus surgery (ESS) on
patients’ quality of life (QOL) in the chronic rhinosinusi-
tis (CRS) population,18–21 the impact of otolaryngology
trainees on objective outcomes after ESS has not been
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reported. The purpose of this study was to evaluate the
effect of trainee participation on clinical outcomes in
sinus surgery at an academic medical center.

MATERIALS AND METHODS

Study Design
The study population was comprised of patients with CRS

who underwent ESS at the Massachusetts Eye and Ear Infir-
mary between February 2011 and February 2013. Subjects
were enrolled on the day of surgery in a consecutive, prospec-
tive fashion from 10 different otolaryngologic practices: four
academic based and six community based. Patient demo-
graphics, comorbidities, and preoperative computed tomography
(CT) scores were recorded. This study represents a secondary
analysis of a subset of patients enrolled in an ongoing prospec-
tive and previously reported study of QOL outcomes after
ESS.18,22,23

Inclusion criteria for the study included age greater than
18 years and a diagnosis of CRS as defined by the American
Academy of Otolaryngology Head and Neck Surgery.24 Subjects
were excluded if they had a diagnosis of neoplasm, trauma,
CSF leak, or if surgery included external frontal sinus proce-
dures. Patients with preoperative data who did not complete
12-month follow-up surveys were analyzed separately as
nonresponders.

Trainee involvement was determined by review of the
operative note. Patients were assigned to one of two groups—
those that underwent surgery with an attending alone or those
who underwent surgery with an attending and a trainee (resi-
dent, fellow, or both). A resident was defined as an otolaryngol-
ogy trainee in the second to fifth year of postgraduate year
(PGY) education (PGY-2–PGY-5). A fellow was defined as an
otolaryngology trainee having completed a 5-year residency, and
having entered a sixth year of postgraduate education in Rhi-
nology (PGY-6). Surgeries selected for resident and fellow par-
ticipation were selected on a daily basis by the individual
trainee from the list of scheduled cases.

Surgery length and estimated blood loss (EBL) were
extracted from the operating room record. When EBL was
defined as minimal by the nursing staff, a value of 25 mL was
assigned. Complications were defined as the intraoperative
occurrence of, or any unscheduled patient follow-up visit to the
clinic or emergency room in the first 30 days for epistaxis,
orbital injury, or CSF leak. Institutional review board approval
was obtained from the Human Subjects Committee of the Mas-
sachusetts Eye and Ear infirmary.

Patients completed three instruments that have been vali-
dated for the study of CRS—the EuroQol 5-dimension survey
(EQ-5D), Chronic Sinusitis Survey (CSS), and the 22-item Sino-
Nasal Outcome Test (SNOT-22—on the day of surgery (baseline)
and at 1 year postoperatively. Each patient was given a 2-
month window to complete 12-month follow-up data. Data col-
lection was performed by mail, phone, or electronic survey in a
Health Insurance Portability and Accountability Act–compliant
manner. An online survey firm (DataStar, Waltham, MA)
was employed to create and administer an Internet-based sys-
tem for patients to securely enter their responses to QOL
questionnaires.25

QOL Instruments
The EQ-5D is a general quality-of-life instrument that col-

lects data from five health domains: mobility, self-care, usual
activity, pain/discomfort, and anxiety/depression. A sixth ques-
tion asks about the patients’ “health today’’ along a 0 to 100 vis-

ual analog scale (VAS). The EQ-5D health utility value (HUV)

represents a composite of patients’ answers to the five domain

questions. HUVs are constructed from country-specific popula-

tion surveys.26 A US-specific dataset is created and validated to

allow for translation of indirect health valuation (EQ-5D survey

response) into HUVs.27,28

The EQ-5D VAS is scored on a 0 to 100 scale (0 5 the

worst health imaginable, 100 5 the best possible health), and

the EQ-5D HUV is scored on a 0 to 1.0 scale (0 5 worst health,

1.0 5 best health). In contrast, the SNOT-22 is scored in an

inverse fashion on a 0 to 110 scale (0 5 no symptoms,

110 5 maximal symptoms). To facilitate intersurvey comparison,

CSS scores were normalized to a 0 to 100 scale, where 0 is the

worst possible score (maximal symptoms/medication usage) and

100 the best (no symptoms or medication usage), as has been

previously described.19

Statistical Analysis
Demographic data were compared between the attending

and trainee groups using two independent sample t tests for

variables including age, gender, and smoking. v2 tests were

used for categorical variables including ethnicity, surgeon, and

type of diagnosis. Pre- and postoperative outcome measures,

including CSS, EQ-5D HUV and VAS, and SNOT-22 scores,

were compared between the attending and trainee groups using

two-sided paired t tests. The absolute change in QOL values

was calculated by subtracting the 12-month value from the pre-

operative value; these outcomes were also compared between

the attending and trainee groups with two-sample independent

t tests. In addition, a Wilcoxon rank sum test was used to com-

pare non-normative median EBL data between the attending

and trainee groups. Linear multivariate analysis was performed

to examine the association between outcomes under study

including length of surgery; EBL; absolute change in CSS, EQ-

5D HUV and VAS, and SNOT-22 scores with the variable of

interest; and the presence of trainees while controlling for base-

line characteristics of patients. Variables controlled for included:

the surgeon performing the procedure, age, gender, ethnicity,

asthma, revision surgery, aspirin allergy, smoking status, Lund-

Mackay CT score, surgical procedures performed, and preopera-

tive QOL values. Demographics and baseline CSS, EQ-5D, and

SNOT-22 scores for patients who did not respond at 1 year were

compared to those who did using v2 and two-sample independ-

ent t tests to assess for response bias. Statistical significance

was set at a P value of <.05 using two-sided tests.

RESULTS
The study population consisted of 452 patients.

There were 119 patients who were operated on by an
attending alone and 333 operated on by an attending
plus an otolaryngology trainee. A total of 22 residents
and five fellows comprised the trainee group. The use of
image guidance, rate of revision surgery, and extent of
surgery did not differ significantly between the two
groups. Similarly, patient characteristics, including
Lund-Mackay score, smoking status, history of asthma,
history of polyps, and history of aspirin allergy did not
differ significantly between the attending and trainee
groups (Table I). Ten attending surgeons participated in
the study, with four in academic practice and six in
community-based private practice. In the academic
group, 41.7% of cases were performed by an attending
alone, whereas 12.2% of cases were performed by an
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attending alone in the community-based private practice
group. Both junior and senior level attendings operated
with and without trainees.

The mean duration of surgery was significantly
shorter for the attending than the trainee group (80.0
vs. 90.6 minutes, respectively, P<.001), as shown in Fig-
ure 1. EBL data were available in 433 out of 452
patients. The mean EBL did not differ significantly
(P 5.39) between the attending-alone and the trainee
groups (105 mL vs. 117 mL, respectively, P 5.39). In
addition, because the EBL data were non-normative,
median EBL was compared between groups and was
found to be similar (50.0 for both groups, P 5.771).
There was a trend toward higher complications in the
attending group (4/119 cases, 3.3%) versus the trainee
group (2/333 cases, 0.6%), but this result did not reach
statistical significance (P 5.073) (Table II). Postoperative
epistaxis comprised all of the complications. Bleeding
was managed with either packing in the emergency
room (n 5 3) or with operative intervention (n 5 3). There
were no incidences of orbital injury or CSF leak in either
group.

Of the 452 enrolled patients who provided baseline
data, 309 responded at 1 year, for a follow-up rate of
68.3%. There were no significant differences between the
attending or trainee groups at baseline for the CSS, EQ-
5D HUV, or SNOT-22 scores. However, the EQ-5D VAS
was significantly higher (better) at baseline in the
attending group when compared to the trainee group
(76.7 vs. 72.5, respectively, P 5.029). The CSS, EQ-5D
HUV and VAS, and SNOT-22 scores all demonstrated
significant improvement 1 year after surgery when com-
pared to preoperative values in both groups (P<.001).

When univariate analysis was performed, the trainee
group had a significantly higher mean absolute change
than the attending group for the EQ-5D VAS (7.9 vs.
2.3, respectively, P 5.02), as well as the EQ-5D HUV
(0.07 vs. 0.03, respectively, P 5.008), as shown in Table
III. The absolute change in CSS was not significantly
different between the attending and trainee groups. The
absolute change in SNOT-22 was greater in the trainee
group (24.5) than the attending group (19), but did not
reach statistical significance (P 5.051). When linear mul-
tivariate analysis was performed for absolute change in

TABLE I.
Demographic Data and Operative Details (n 5 452).

All Patients Attending Alone Attending With Trainees P Value

No. 452 119 333

Age, yr, mean (SD) 47.4 (14.7) 47.6 (13.7) 47.3 (15.1) .849

Gender, % male 46.7 53.8 44.1 .089

Race, % Caucasian 91.6 90.8 91.9 .739

Active smokers, % 8.6 11.8 7.5 .219

Asthma, % 33.6 31.9 34.2 .732

Aspirin allergy, % 8.0 7.6 8.1 >.999

Prior ESS, % 46.2 39.5 48.6 .107

Nasal polyps, % 45.6 46.2 45.3 .955

CT stage, mean (SD) 11.1 (5.4) 11.3 (5.4) 11.0 (5.4) .501

Image guidance, % 83.0 78.2 84.7 .138

Procedures performed, %

Maxillary antrostomy 94.7 95.0 94.6 >.999

Ethmoidectomy 95.1 93.3 95.8 .397

Sphenoidotomy 65.6 62.2 66.7 .441

Frontal sinusotomy 63.1 55.5 65.8 .059

Septoplasty 56.9 58.0 55.3 .684

Frontal sinus drillout 3.8 1.7 4.5 .267

CT 5computed tomography; ESS 5 endoscopic sinus surgery; SD 5 standard deviation.

Fig. 1. Surgical duration stratified into attending-alone and attend-
ing with trainee groups. The mean surgical duration was 10.6
minutes longer in the attending with trainee group (P<.001).
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QOL instruments, controlling for confounding variables
of the attending and trainee groups, the presence of
trainees did not significantly impact EBL (P 5.904),
change in EQ-5D VAS (P 5.529), change in EQ-5D HUV
(P 5.210), change in CSS (P 5.896), or change in SNOT-
22 (P 5.050) (Fig. 2).

Demographics, comorbidities, and operative details
for responders were compared to patients who did not
respond to 12-month follow-up surveys. Responders were
found to be more likely to be older (P 5.005) and non-
smokers (P<.001) when compared to nonresponders. At
baseline, responders had significantly higher EQ-5D HUV
values when compared to nonresponders (P 5.013); other-
wise, baseline QOL scores were not significantly different.

DISCUSSION
William Halsted is credited with many novel contri-

butions to the field of surgery, including the establish-
ment of the hierarchical system in America of surgical
education. In the late 19th century, he introduced a mul-
tiyear training program at Johns Hopkins Hospital with

graduated autonomy, where the acquired knowledge of
the senior surgeons was passed down to trainees.29 More
than 100 years later, the dual missions of an academic
hospital to provide exemplary patient care and train
future surgeons remains a potential cause for concern
for patients.

In the current prospective study, trainee participa-
tion in ESS was found to prolong operative time by
roughly 10 minutes. Similar findings have been reported
for housestaff involvement in a variety of otolaryngologic
and general surgical procedures.1,12

In this study, patient QOL improved 1 year after

sinus surgery in all four QOL indices employed. Compa-

rable improvements in these QOL measurements were

observed whether the surgery was performed by an

attending alone or with trainee participation. Similarly,

several studies evaluating clinical outcomes in nonoto-

laryngologic procedures have demonstrated that resident
participation has not negatively affected surgical out-
comes, including weight loss in bariatric surgery30 or
nodal yields in colorectal surgery.31

TABLE II.
Complications, Estimated Blood Loss, and Surgical Duration (n 5 452).

All Patients Attending Alone Attending with Trainees P Value

Surgery duration, min, mean (SD) 87.8 (38.6) 80.0 (37.1) 90.6 (38.8) <.001

Estimated blood loss, mL, median
(interquartile range)

50.0 (120.0) 50.0 (52.5) 50.0 (120.0) .771

Estimated blood loss, mL, mean (SD) 114.0 (132.4) 105.0 (131.4) 117.3 (132.8) .39

Complications, n (%) 6 (1.3%) 4 (3.3%) 2 (0.6%) .073

SD 5 standard deviation.
Bold values are significant.

TABLE III.

Quality-of-Life Outcomes After Sinus Surgery (n 5 309).

All Patients Attending Alone Attending With Trainee P Value

CSS, mean (SD)

Baseline 46.8 (20.2) 47.1 (18.7) 46.6 (20.7)

1 year 72.9 (21.4) 71.8 (22.6) 73.3 (21.0)

Absolute change 26.2 (25.0) 24.4 (28.8) 26.8 (23.5) .896

SNOT-22, mean (SD)

Baseline 48.0 (20.5) 47.9 (18.9) 48.0 (21.1)

1 year 24.9 (20.1) 28.9 (21.3) 23.6 (19.5)

Absolute change 223.1 (20.5) 219.0 (22.5) 224.5 (19.5) .050

EQ-5D VAS, mean (SD)

Baseline 73.7 (16.1) 76.7 (13.8) 72.5 (16.7)

1 year 80.1 (17.0) 79.1 (19.1) 80.4 (16.2)

Absolute change 6.4 (17.8) 2.3 (17.8) 7.9 (17.5) .529

EQ-5D HUV, mean (SD)

Baseline 0.82 (0.12) 0.83 (0.11) 0.82 (0.12)

1 year 0.88 (0.11) 0.86 (0.11) 0.89 (0.11)

Absolute change 0.06 (0.11) 0.03 (0.11) 0.07 (0.11) .210

Note that an increase in scores for CSS, EQ-5D HUV, and VAS signifies an improvement in quality of life, whereas a decrease in SNOT-22 signifies an
improvement in quality of life.

CSS 5 Chronic Sinusitis Survey; EQ-5D 5 EuroQol 5-dimension survey; HUV 5 health utility value; SD 5 standard deviation; SNOT-22 5 22-item Sino-
Nasal Outcome Test; VAS 5 visual analog scale.
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Despite the fact that the current study was per-
formed in a large teaching hospital, no major intraopera-
tive complications occurred in the 452 patients who
comprised the study population. Although ESS is a
single-operator surgery, because it is routinely per-
formed with videoendoscopy, a trainee’s progress is eas-
ily monitored on the video screen, allowing for real-time
feedback by the attending surgeon. The addition of an
image-guidance system during the surgical procedure
may provide an additional layer of safety by providing
confirmation of the sinonasal landmarks to reassure
both the trainee and attending surgeon alike.32

The trainee group in this study had a lower rate of
postoperative complications compared to the attending
group, although this difference did not reach statistical
significance. Complications were limited to postoperative
epistaxis in less than 4% of patients. The observed com-
plication rates were consistent with those for sinus sur-
gery reported in the contemporary literature.33

Multiple evaluations of the NSQIP by general sur-
geons have found an increase in 30-day complication
rates associated with resident involvement in a broad
array of general surgery procedures.2,4–10,34 Increased
morbidity associated with resident operative involve-
ment has been seen in orthopedics,35,36 plastic sur-
gery,37,38 and urology.39 It has been proposed that
increased postoperative morbidity may result from the
prolonged operative time associated with resident
involvement by way of surgical site infections and
venous thromboembolic events from stasis, not necessar-
ily from operative error.40 Alternatively, other studies

have found resident involvement to be beneficial or to
have no effect on patient morbidity. Six NSQIP studies
found that resident involvement in general surgery pro-
cedures decreased5–7,11 or did not change2,4 mortality
rates.

In the current study, mean and median EBL were
not significantly different between the attending and
trainee groups. Dedhia et al. similarly found no differ-
ence in EBL between attending and trainee groups dur-
ing otolaryngologist-assisted transsphenoidal pituitary
surgery.14 Although these findings are encouraging, it is
difficult to draw conclusions from them, as blood loss
during endoscopic sinus surgery is typically low and
may be difficult to accurately assess.

A limitation of this study includes the secondary
analysis of prospectively collected data. Trainees chose
the surgical cases in which they participated, which may
have introduced a selection bias. The observed trend
toward worse preoperative QOL scores in the trainee
group supports the notion that trainees chose to partici-
pate in the surgical care of patients with more severe
disease. More research is needed in the assessment of
patient outcomes in academic medical centers to fully
delineate the impact of surgical training on patient care.
Future directions for such research include comparison
of longer-term outcome and trainee educational level.

CONCLUSION
The participation of otolaryngology trainees in endo-

scopic sinus surgery appears safe. Trainee involvement

Fig. 2. Absolute change in score for SNOT-22, CSS, EQ-5D VAS, and EQ-5D HUV (clockwise from upper left) from baseline to 1 year after
sinus surgery. Note that positive values for absolute change in CSS, EQ-5D HUV, and EQ-5D VAS represent an improvement in QOL,
whereas negative values for SNOT-22 represent an improvement in QOL. CSS 5 Chronic Sinusitis Survey; EQ-5D 5 EuroQol 5-dimension
survey; HUV 5 health utility value; QOL 5 quality of life; SNOT-22 5 22-item Sino-Nasal Outcome Test; VAS 5 visual analog scale.
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in ESS does lead to increased operative time; however,
complication rates, blood loss, and clinical outcomes are
not statistically different when compared to the results
of attending surgeons’ without trainees.
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