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Needlestick and Sharps Injuries
Among Resident Physicians
Needlestick and other sharps injuries (NSI) are an important
occupational hazard, and approximately 600 000 to 800 000
NSI events were reported annually in US hospital settings as
of 1999.1 These events carry risk of bloodborne pathogen trans-
mission, as well as psychosocial and financial burdens. The cost
associated with an NSI could range from $500 to $3000 (as of
2000), depending on the treatment provided.2 Protecting
health care workers against NSIs is an important component
of workplace safety, and resident physicians are among those
at risk. Physicians in training, particularly surgical residents,
frequently report NSIs.3

Current epidemiology reports of NSIs among resident phy-
sicians are predominantly from survey-based studies. In con-
trast, studies sourcing data from occupational health offices
are few in number and have small sample sizes.4 This study
reviews reported NSIs to more comprehensively evaluate dif-
ferences in NSI incidence rates among house staff across medi-
cal and surgical specialties. To develop targeted approaches
to NSI prevention, we evaluated the influence of the aca-
demic calendar by calculating rates of NSIs per month.

Methods | A deidentified data set of NSIs reported to New York
University Langone Health’s Occupational Health Services by
employees following injury between January 2000 and Feb-
ruary 2020 was analyzed by employee type, specialty, and
month of injury. House staff were defined as either surgical,
based on the American College of Surgeons classification,5 or
medical/nonsurgical (Table). The study was submitted to the
New York University Grossman School of Medicine institu-
tional review board and designated as not human subjects re-
search, given that all data were provided in a deidentified data
set and contained no protected health information.

Incidence rates were calculated using mean house staff
program size data by specialty from July 2012 to July 2019. Sta-
tistical analysis was performed using χ2 tests, Fisher exact tests,
and linear regression. All P values were deemed statistically
significant at P < .05. Odds ratios were reported with 95% CIs.
Statistical analysis was performed with Excel version 16.32
(Microsoft).

Results | There were 5395 injuries reported to Occupational
Health Services. Of these, 715 (13.3%) were reported by house
staff and 4680 injuries by non–house staff health care work-
ers. Of the 715 injuries among house staff, 367 (51.3%) were re-
ported among staff in medical/nonsurgical specialties and 348
(48.7%) were reported among staff in surgical specialties. The
mean NSI incidence rates were 4.7 and 9.4 events per 10 indi-
viduals for medical/nonsurgical and surgical specialties, re-
spectively. The highest NSI incidence rates were seen among

house staff in urology (16.0 events per 10 individuals), ortho-
pedic surgery (14.1 events per 10 individuals), and general sur-
gery (14.0 events per 10 individuals) (Table).

Among house staff, the greatest number of injuries occurred
in October (75 of 715 events [10.5%]), with an overall downward
trend thereafter. June to July demonstrated the largest month-
to-month increase, from 44 reported injuries (6.2%) to 67
reported injuries (9.4%). This month-to-month change was not
observed among the non–house staff cohort (Figure). The pro-
portion of injuries by calendar quarter among non-house staff
remained relatively stable throughout the year (first quarter, 1199
[25.6%];secondquarter,1171[25.0%];thirdquarter,1153[24.6%];
fourth quarter, 1157 [24.7%]; total, 4680 injuries). In compari-
son, the distribution of injuries among house staff was signifi-
cantly different, with a notable increase between the second and

Table. Needlestick or Sharps Injury (NSI) Incidence Rate
by Specialty, 2000 to 2020

Specialty
Incident
NSIs, No.

Annual house
staff population,
No.a

Incidence
rate per 10
house staffb

Surgical

Urology 27 17 16.0

Orthopedic surgery 115 82 14.1

Surgery 102 73 14.0

Obstetrics and gynecology 43 43 10.1

Otolaryngology 21 23 9.0

Cardiothoracic surgery 4 6 6.5

Neurosurgery 9 16 5.5

Ophthalmology 11 21 5.3

Plastic surgery 16 36 4.4

Total 348 317 NA

Mean NA NA 9.4

Medical/nonsurgical

Pathology 39 34 11.5

Dermatology 32 28 11.3

Anesthesiology 79 76 10.4

Internal medicine 85 192 4.4

Radiology 28 66 4.3

Physical medicine
and rehabilitation

15 41 3.7

Pediatrics 26 92 2.8

Medical subspecialties 32 128 2.5

Emergency medicine 16 66 2.4

Neurology 12 50 2.4

Radiation oncology 1 9 1.1

Psychiatry 2 75 0.3

Total 367 858 NA

Mean NA NA 4.8

Abbreviation: NA, not applicable.
a Reported mean number of house staff from July 2012 through July 2019.
b The mean value is rounded to the closest integer value; however, the

nonrounded value was used to calculate the incidence rate.
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third quarter (first quarter, 173 [24.2%]; second quarter, 148
[20.7%]; third quarter, 205 [28.7%]; fourth quarter, 189 [26.4%[;
total, 715 injuries; P = .02). The third quarter corresponds to the
first 3 months of residency training, from July to September.
The annual NSI incidence rate did not significantly change
among house staff from July 2012 to July 2019.

Discussion | We report what is, to our knowledge, the largest
non–survey-based study of NSI events among house staff.
We build on prior studies, which suggest that NSIs occur most
often during the first 6 months of training,4 and further char-
acterize this risk to be highest in the first 3 months of the aca-
demic year, with the transition from June to July represent-
ing a pivotal point for intervention. Our data suggest that there
is a learning curve over which house staff acquire procedural
skills, since July coincides with the onboarding of new resi-
dent physicians. This trend is unique to house staff in train-
ing, in that NSI frequency among non–house staff remained
stable during the same period.

Postgraduate year information was not captured in our data
set. Attributing the NSI risk to first-year residents may not ex-
plain the entirety of the observed increase, in that non–first-
year residents may have new responsibilities resulting in in-
creased fatigue, anxiety, or longer hours, leading to more
injuries.6 Our findings suggest that preventive and educa-
tional strategies should target residents during onboarding and
potentially be repeated annually between postgraduate years.
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Figure. Needlestick and Sharps Injury by Month
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Needlestick and sharps injuries as a
percentage of total injuries incurred
by house staff and non–house staff
employees, shown by month of
injury.
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