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Practitioner Bias in the Interpretation of the 
Effects of Resident Work Hour Restrictions

Background
In 2003, the Accreditation Council for 

Graduate Medical Education (ACGME) placed 
restrictions on the number and frequency of 
resident work hours.1 The regulations were 
rooted in the 2001 New York State mandate 
that resulted from of the death of Libby Zion.2,3,4  

There is currently a large and growing body of 
literature which underscores the benefits and 
shortfalls of reduced resident work-hours on 
patient safety, resident morale, quality of life, 
education and operative experience.2,5-18

Previously, we have performed a systematic 
review of the literature, and a cost analysis to 
assess the early effects of this mandate on patient 
safety as measured by mortality, provider errors 
and patient complications.19,20 The assessment 
of the effectiveness of work hour rules (WHR) 
is impaired by the occurrence of the effects of 
WHR subsequent to enactment of the rule.19 We 
hypothesized that when presented with the data 
from a meta-analysis19 without the benefit of a 
discussion or conclusion regarding the results, 
the interpretation of the study information 
would be different between practitioners 
from different specialties. We additionally 
hypothesized that attending physicians trained 
in internal medicine would interpret the data 
more in favor of WHR, compared to surgeons 
(orthopaedic and general). We also hypothesized 
that physicians trained before WHR would 
interpret the data less favorably in regards to 
WHR. Lastly, we hypothesized that physicians 
with a favorable or unfavorable view of WHR 
would interpret the data in line with their bias.   

Methods
Institutional review board exemption was 

obtained, and power analysis determined that 
168 responses would be needed to detect a 
medium sized difference. Assuming a response 
rate of 25%, we needed to sample 672 academic 
physicians to achieve our desired power.21 The 
survey included 10 questions and was delivered 
via email weblink to 700 academic physicians 
(526 medical, 123 surgical, 51 orthopaedic) 
within our tertiary level academic medical 
center. Data was collected over a two month 

period, with a response rate of 30.5%. 66.5% 
of respondents (133/188) graduated residency 
prior to inception of the 80 hour work week, 
while the remaining 33.5% (55/188) had at least 
one year of exposure to the WHR as a resident. 
Overall, our survey had 188 total respondents, 
95.7% filled out a full survey.

The major results our systematic review and 
meta-analysis of the available literature regarding 
WHR were paraphrased and presented to the 
survey takers.19 Questions were constructed 
around each major result of the study and 
survey takers were asked to draw from a list 
of conclusions regarding each data point. 
Descriptive statistics were generated, and 
statistical analysis consisted of Kruskal Wallis, 
Mann-Whitney U, Pearson’s chi square, Fisher’s 
exact tests where appropriate. Binary logistic 
regression was used to adjust odds of answering 
dichotomous questions for multiple variables. 
All statistics were calculated using SPSS version 
16.0 (SPSS Inc. Chicago, IL).

Results

Personal Views of Study Group
Overall, 101 total respondents were 

“somewhat strongly” or “strongly” in favor of 
the WHR as set by the ACGME (53.7%). 58.6% 
of internal medicine trained physicians agreed 
with the ACGME rules as written, compared 
to 41.8% of surgeons (p value 0.002). 87.2% of 
all physicians surveyed felt that some level of 
restriction of work hours was warranted. This 
included 91.7% of internal medicine physicians 
and 76.4% of surgeons (p value 0.008).

Interpretation of systematic review data by 
personal bias regarding WHR as defined by 
ACGME

Only 30.4% of respondents who disagreed 
with the ACGME rules as written felt they 
improved patient mortality based on the data 
from the systematic review, compared to 58.2% 
of respondents who agreed with the ACGME 
rules (p value 0.012). In terms of medical errors/
surgical complications, 16.5% of those who did 
not agree with the ACGME definition of WHR 
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felt the results of the systematic review showed a decrease in 
errors/complications compared to 35.7% of those who agreed 
(p value 0.004). Only 10.1% of respondents who did not 
agree with the ACGME felt the data in the review warranted 
continuation of WHR compared to 35.7% who agreed (p 
value ,0.001). Only 7.6% of respondents who did not agree 
with the ACGME rules felt that WHR were at least somewhat 
responsible for the decrease in observed mortality, compared 
to 22.4% of those who agreed (p value 0.007).

Multiple Regression Analysis
Binary logistic regression was used to determine if the 

answers to questions related to interpretation of data on the 
80 hour work rule was conditional on discipline (medicine or 
surgery), date of graduation (before or after WHR inception) 
or pre-test attitude toward the ACGME work rule (support or 
disagree). We found that after adjustment, individuals with a 
positive attitude toward the WHR as defined by the ACGME 
were 3.1 times more likely (1.5, 6.4) to agree that the WHR 
were responsible for decreasing mortality based on the data 
presented compared to those who disagreed (p value 0.002). 
Similarly, physicians with a positive attitude towards the ACGME 
WHR were 3.4 times (1.2, 10.0) more likely to feel that the 
effects were symmetric across disciplines, 5.0 times more likely 
(2.1, 12.1) to feel that the data showed a decrease in medical 
errors/surgical complications, and 7.0 times more likely (2.8, 
17.3) to feel that the data supported continuation of the WHR 
compared to those who did not hold a favorable view. Neither 
specialty nor personal exposure to WHR was a significant 
predictive factor after adjustment for multiple variables.

Discussion
Though prior studies have analyzed the influence of ACGME 

imposed WHR on patient outcomes, resident performance, 
education, and quality of life, this is the first investigation to 
determine variables that influence a physician’s interpretation 
of this data. We demonstrate that a respondent’s interpretation 
of data from a systematic review of mortality and medical 
errors pre- and post-WHR is most influenced by his/her pre-
test attitude regarding WHR. Contrary to our hypotheses, 
personal exposure to WHR and medical or surgical specialty 
were not significantly related to attitudes toward the 80-hour 
work week.  

We confirm that bias regarding WHR influences a 
respondent’s interpretation of the data presented. As a result, 
when committees are created to investigate and discuss 
additions or revisions to the current WHR, we suggest a group 
that is equally represented in terms of medical specialty and 
baseline perceptions. Perhaps prior to creating a taskforce or 
committee on WHR, leaders should survey possible members 
regarding their perceptions of WHR in order to create a group 
that is diverse in both demographics and opinions. Our survey 
can be validated on a subsequent population then potentially 
used for this purpose.

Few studies have specifically investigated perceptions of 
WHR amongst practitioners of specific specialties. Nuthalapaty 

et al evaluated the perceived impact of duty hour restrictions 
on the residency environment in a series of obstetrics and 
gynecology program directors and found that opposition to 
duty hour regulations and a preference for higher limits was 
associated with a higher prevalence of negative impressions 
regarding duty hour regulations.22 Dozois et al evaluated 
the perceived impact of WHR at a single-institution among 
nine surgical subspecialties and found that 15% of attending 
surgeons, 30% of residents who trained before WHR, and 
67% of residents who trained after WHR believed patients 
were safer since the implementation of WHR.23 Schlueter et 
al attempted to identify discrepancies of WHR interpretation 
within and between specialties, and determined that there 
was disagreement among program directors of different 
specialties on the interpretation of WHR.24  It is likely that the 
baseline perceptions of physicians regarding WHR result from 
a conglomeration of variables of which baseline perception 
may be most significant.  

Although only a little over half of physicians agreed with 
WHR as written, close to 90% agreed that some level of WHR 
is warranted. Despite this, only a very small minority believed 
that the effects of WHR were symmetric across disciplines. In 
fact, many more (almost 43%) respondents felt WHR should 
be changed to reflect the various needs of differing disciplines 
than felt that they should not (13%). For example, Yaghoubian 
et al sought to compare the outcomes of trauma surgery 
performed by surgical residents during daytime and evening 
hours versus those performed by residents working beyond 
16 hours.25 The authors determined that trauma surgery 
performed at night by residents who have worked longer 
than 16 hours have similar favorable outcomes compared 
with those performed during the day, and that instituting a 
5-hour rest period at night is unlikely to improve outcomes 
of these commonly performed operations. In contrast, Gohar 
et al investigated internal medicine residents and concluded 
that a month of call rotations reduced overall sleep per night 
and working memory capacity was adversely affected.26 As 
indicated by many of the respondents of our survey and by 
the variability in the literature, perhaps medical disciplines 
require different levels and types of WHR.  

Our sample contained a nearly 3:1 medicine to surgery 
ratio, improving the external validity of our findings in 
keeping with the recommendations of the ACGME data 
resource book for primary medicine specialties, and primary 
surgery specialties.27 Second, our response rate of 33% is 
comparable to recent studies which used an email or web-
based strategy that showed an average response rate of 31%.21 
However, since this is the first study of its type attempting to 
assess physician bias in the interpretation of data related to 
the ACGME WHR, our instrument could not be validated prior 
to its administration. As such, this study could be considered a 
pilot of this instrument.

We believe that this study raises interesting dilemmas when 
interpreting the medical literature as it is presented in our 
journals. The chosen journal of publication, audience of the 
journal, reviewer and editor bias, and author bias all dictate the 
way in which objective medical data is received, interpreted, 
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and disseminated. Perhaps understanding this interplay is as 
critical in obtaining and deciphering data from a study as the 
implementation and design of the study itself. As such, we urge 
restraint and consultation with this or any other contentious 
issue, as the best education of our future physicians and the 
best care of our patients cannot be left to chance. 
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