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• Overall, 3,613 patients met inclusion criteria for this study. 38.2% of cases had 
resident/fellow involvement and 26.5% cases were performed in the first academic 
quarter. 

• The interaction term in the multivariate model had no statistically significant 
association with the occurrence of adverse events (relative risk 0.83, 95% confidence 
interval 0.43–1.61, p=0.590), suggesting that there was no effect on adverse event 
incidence from resident/fellow involvement within the first academic quarter over-
and-above the effect of resident/fellow involvement and first academic quarter alone. 

• Similarly, the interaction term had no statistically significant association with each 
individual adverse event (p>0.05) (Table 1).

Results

• The “July Effect” is the theory that teaching hospitals have inferior outcomes 
in July due to the transition of residents and fellows.1-4

• An understanding of the presence or lack of a July effect in hand surgery 
would help surgeons counsel patients who inquire about the influence of 
resident involvement. 

• The purpose of this study was to determine if there is an increased risk of 
adverse events for patients undergoing hand, wrist, and forearm surgery with 
trainee involvement within the early part of the academic year. 

• We hypothesized that there would be a “July Effect” in hand surgery.
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• Patients undergoing hand, wrist, and forearm procedures between 2005 and 
2016 were identified in the American College of Surgeons National Surgical 
Quality Improvement Program database. 

• Multivariate Poisson regressions with robust error variance, controlling for 
baseline patient characteristics and operative procedure were used to 
generate relative risks in comparing total and individual adverse event rates 
between trainee and non-trainee cases as well as between cases performed 
in the first academic quarter and cases performed during the rest of the year. 

• The July effect was assessed based on the significance of the relative risk of 
an interaction term between trainee involvement and first academic quarter 
variables. 

Methods
• The present study could not produce evidence of a July effect in hand surgery. 
• Attending surgeons hold ultimate responsibility for the safety and quality of any 

procedure. 
• Patients can schedule elective hand surgery at teaching hospitals during the first 

academic quarter with reassurance that there is no evidence of a July effect.

Conclusions

Table 1.The July Effect in Hand, Wrist, and Forearm Surgery
Adverse event rate (%)

Rest of year (N=2,654)
First academic quarter 

(N=959)

No trainees 
(N=1,688)

Trainees 
(N=966)

No trainees
(N=545)

Trainees 
(N=414)

Interaction term*

RR 95% CI
P-

value
Total adverse event 
rate

2.49% 6.11% 3.85% 6.04% 0.83 0.43-
1.61

0.590

Individual adverse 
event rates

Death 0.30% 0.93% 0.92% 0.97% 0.49 0.05-
4.75

0.539

Surgical site 
infection

1.07% 2.07% 1.28% 1.93% 0.97 0.28-
3.39

0.968

Wound 
dehiscence

0.24% 0.21% 0.55% 0.24% 0.45 0.04-
4.46

0.492

Pneumonia 0.18% 0.41% 0.73% 0.48% 1.06 0.09-
12.86

0.964

Deep vein 
thrombosis

0.24% 0.31% 0.00% 0.00% - - -

Pulmonary 
embolism

0.00% 0.21% 0.00% 0.00% - - -

Unplanned 
intubation

0.24% 1.04% 1.10% 1.93% 0.98 0.16-
6.15

0.983

Acute kidney 
injury

0.12% 0.21% 0.18% 0.24% 2.99 0.06-
149.4

0.584

Urinary tract 
infection

0.30% 0.41% 0.37% 0.48% 1.95 0.19-
20.18

0.575

Stroke 0.00% 0.00% 0.00% 0.72% - - -

Coma 0.00% 0.00% 0.18% 0.24% - - -

Peripheral nerve 
injury

0.12% 0.00% 0.00% 0.00% - - -

Cardiac arrest 0.06% 0.31% 0.00% 0.48% - - -

Myocardial 
infarction

0.12% 0.00% 0.00% 0.00% - - -

Anemia requiring 
transfusion

0.18% 1.35% 0.00% 0.97% - - -

Sepsis 0.36% 0.62% 0.73% 0.72% 0.89 0.16-
4.99

0.894

Return to 
operating room

0.00% 0.83% 0.00% 0.24% - - -

*Statistical significance of the interaction term within the multivariate analysis represents the presence of 
a July effect, the additional effect of resident/fellow involvement within the first academic quarter over-
and-above the effect of resident/fellow involvement or first academic quarter alone.
**Statistical analysis could not be performed when there were no adverse events occurring in one or more 
groups of the four groups
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