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Abstract

BACKGROUND: The existence of the “July phenomenon” (worse outcomes related to the
presence of new physician trainees in teaching hospitals) has been debated in the literature and
media. Previous studies of the phenomenon in obstetrics are limited by the quality and detail of
data.

OBJECTIVE: To evaluate whether the months of June to August, when transitions in trainees
occur, are associated with increased maternal and neonatal morbidity.

STUDY DESIGN: Secondary analysis of an observational cohort of 115,502 mother—infant pairs
that delivered at 25 hospitals from March 2008 to February 2011. Inclusion criteria were an
individual who had a singleton, nonanomalous live fetus at the onset of labor, and delivered at a
hospital with trainees. The primary outcomes were composites of maternal and neonatal morbidity.
We evaluated the outcomes by academic quarter during which the delivery occurred, beginning
July 1, and by duration of the academic year as a continuous variable. To account for clustering in
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outcomes at a given delivery location, we applied hierarchical logistic regression with adjustment
for hospital as a random effect.

RESULTS: Of 115,502 deliveries, 99,929 met the inclusion criteria. Race and ethnicity,
insurance, body mass index, drug use, and the availability of 24/7 maternal-fetal medicine,
anesthesia, and neonatology varied by quarter. In adjusted analysis, the frequency of the composite
maternal and neonatal morbidity did not differ by quarter. No differences in composite morbidity
were observed when using day of the year as a continuous variable (maternal morbidity adjusted
odds ratio, 1.00; 95% confidence interval, 0.99-1.00 and neonatal morbidity adjusted odds ratio,
1.00; 95% confidence interval, 1.00-1.01) and after adjustment for hospital as a random effect.
Odds of major surgical complications in quarter 2 were twice those in quarter 1. Neonatal injury
and intensive care unit were less frequent in later quarters.

CONCLUSION: Maternal and neonatal morbidity in teaching hospitals was not associated with
the academic quarter during which delivery occurred, and there was no evidence of a “July
phenomenon”.

Keywords

July phenomenon; maternal morbidity; neonatal morbidity

Introduction

Each year, approximately 26,0001 students graduate from medical school in the United
States. Of these, about 65% to 80%?2 go into clinical practice in different specialties. For
most, their sole experience with clinical care by this time has been approximately 2 years of
medical-school rotations.

The “July phenomenon” refers to the theory that patient outcomes deteriorate within
teaching hospitals with the arrival of new physician trainees in July.3-> This concept has
been prominent in the media, with headlines such as “Don’t get sick in July.”8 There is
some evidence that outcomes can differ during employee transitions in non-medical settings’
In addition, those already in residency advance to higher but new levels of responsibility
around July. It is from the combination of the presence of these less experienced physicians
and the anticipated decrease in efficiency that the concept of the July phenomenon or July
effect was born.

There are several specialties in which a “July phenomenon” has been reported.8-11 The
field of internal medicine found the “July phenomenon” to have such a strong association
with patient care that they instituted various changes such as “trainee guidance” to mitigate
“harm” in the month of July.12 A systematic review performed by Young et al, which
evaluated 39 studies of the “July phenomenon” in different specialties, 1% concluded that
there was an increase in mortality and a decrease in care efficiency during this time period.
They did however remark that the effect on morbidity was unknown. Moreover, the field of
obstetrics has limited evidence relating outcomes to this July transition.13 Mortality during
this period has been studied in a small number of studies4-16 and was found to not be
associated with proximity to July.23.17 In addition, previous studies of the phenomenon in
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obstetrics are limited by the quality of the data sources and details of the data. The existence
of this phenomenon in the field of obstetrics as it relates to morbidity remains uncertain.

Therefore, we sought to determine whether time period — as it relates to trainee cycles —
is associated with maternal and neonatal morbidity in a well-characterized large cohort of
pregnant people. We hypothesized that the months from June to September, when major
transitions in obstetrics trainee responsibilities and function occur, are associated with
increased maternal and neonatal morbidity.

Materials and Methods

This was a secondary analysis of a multihospital (25 hospitals) observational cohort
performed between March 2008 and February 2011 within the Eunice Kennedy Shriver
National Institute of Child Health and Human Development Maternal Fetal Medicine Units
Network. The parent study was approved by the institutional review board at all sites
included in the study. The primary study was designed to evaluate outcomes and their
variation across hospitals in obstetrics as safety metrics.1812 The current analysis included
individuals who had a nonanomalous singleton delivery and delivered a live fetus at a
hospital with residents/trainees. We excluded mother—infant pairs in which the fetus was
known to have a major anomaly. Those who were eligible for analysis were categorized
according to the academic quarter of the month in which their deliveries occurred: mid-June
through mid-September (Q1), mid-September through mid-December (Q2), mid-December
through mid-March (Q3), and mid-March through mid-June (Q4). We chose July 1 as day
1 because this is the approximate date at which residency programs typically begin their
transitions. We performed analyses on the basis of both quarters of delivery and duration
of the academic year represented as a continuous variable (in days). These defined our
exposures of interest. Our primary outcomes were composites of maternal and neonatal
morbidity. The maternal composite included any major surgical complications, uterine
rupture, blood transfusion, sepsis, suspected chorioamnionitis, post-partum endometritis,
wound cellulitis, need for wound exploration, maternal death, and intensive care unit (ICU)
admission. The neonatal composite comprised the presence of 5-minute Apgar score <3,
need for infant intubation or continuous positive airway pressure support, encephalopathy,
seizures, sepsis, intracranial hemorrhage, birth trauma, and death. Secondary outcomes
included maternal (major surgical complications, blood transfusion, and ICU admission)
and neonatal complications (encephalopathy, death, neonatal trauma, and neonatal ICU
admission).

Statistical analysis

We compared baseline demographics and study outcomes between exposure groups using
the chi-square test and the Wilcoxon test. The chi-square test was used to compare
morbidity by quarter in which the deliver took place. We then adjusted for significant
baseline characteristics using hierarchical logistic regression with adjustment for hospital as
a random effect.

We computed adjusted odds ratios (aOR) with 95% confidence intervals (Cls) for each study
outcome according to quarter of delivery. Baseline characteristics considered for adjustment
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included maternal age, body mass index (BMI), type of insurance, parity, and comorbidities,
as shown in Table 1. We also assessed the composite outcomes adjusting for availability

of in-house maternal-fetal medicine, anesthesia dedicated to obstetrics, and neonatology
physicians who were available 24/7. Criteria to determine statistical significance included

a Pvalue <.05 or 95% ClI that did not cross 1. No adjustments were made for multiple
comparisons. All analyses were performed with SAS 9.4 (SAS Institute, Cary, NC).

Of 115,502 deliveries during the time period from March 2008 to February 2011, 99,929
met the inclusion criteria and were included in the analysis; 3372 of those were excluded
because of a diagnosis of fetal anomalies, as shown in Figure 1. Baseline characteristics are
shown according to quarter of delivery in Table 1. Race and ethnicity, insurance, BMI, drug
use, and availability of 24/7 maternal-fetal medicine, anesthesia, and neonatology varied
by quarter. The frequency of the primary outcomes (composites of maternal and neonatal
morbidity) was 11.8% (Table 2). No significant differences were observed in these outcomes
when compared by quarter (Table 2). In addition, there were no differences observed in
adjusted analyses for the combined primary outcomes (Table 2). Furthermore, the analysis
using duration of the academic year as a continuous variable was not associated with the
primary outcome, even after adjustment for hospital as a random effect (Figure 2). When
evaluating this relationship as a continuous variable in adjusted analyses, there was also

no statistical significance noted (Table 3). Major surgical complications were significantly
increased in the period from September to December compared with June to September
(Table 2). No other differences were observed. Neonatal injury and ICU care were also less
frequent in later quarters but not significantly different (Table 2).

Principal findings

Results

We found that composite maternal and neonatal morbidity outcomes in teaching hospitals
were not associated with the academic quarter during which the delivery occurred or with
the length of time that passed since July 1. In other words, we found no evidence of a “July
phenomenon.”

The results of this study are similar to the findings from studies within general surgery
which showed that no “July phenomenon” existed with regard to morbidity.3>20 We did
find that there was a significant difference in the incidence of major surgical complications
by academic quarter of delivery with the highest incidence occurring in the September to
December quarter. This is not consistent with the “July phenomenon” theory. There was
no observed increase in neonatal morbidity, regardless of the quarter in which the delivery
occurred, which may be related both to obstetrical and neonatal care.
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Clinical implications

Compared with other studies in which a “July phenomenon” was evaluated, our study
outcomes were evaluated on the basis of academic quarter of delivery rather than the month
of delivery. We believed this would make it more likely to observe a difference in morbidity,
and therefore the potential presence of a “July (or trainee-transition) phenomenon.” Our
findings support the conclusion of Thomas et al3 that there is no effect on maternal
morbidity regardless of the quarter in which delivery occurs, even though morbidity in their
study was measured by different components.

Research implications

Future research could examine the overall effect of time period on morbidity in all
specialties as a longitudinal study.

Strengths and limitations

The strengths of our study include the large size of the cohort in a multiinstitutional dataset.
Secondly, given the differences in baseline characteristics, we controlled for potential
confounders in our analysis. Thirdly, the study outcomes were also collected by means

of abstraction by trained research personnel, making the data as accurately ascertained as
possible. Finally, several of the studies in the literature evaluated single-institution data,
whereas ours used a cohort from multiple hospitals.

Despite these strengths, our study is not without limitations. First, we cannot exclude the
interhospital variation that exists, which may affect outcomes. Along the same lines, we

do not have any information about the level of involvement from the senior resident and
faculty and oversight (which may differ between institutions). Finally, despite controlling
for confounding, there could be unmeasured confounding present in our study. We do not
have ample data on mortality to speak meaningfully to that outcome for pregnant people and
newborns.

Conclusions

On the basis of these results, we conclude that although there were differences among the
outcomes in each quarter, maternal and neonatal morbidity in teaching hospitals was not
associated with the time of the year (academic quarter) during which delivery occurred, and
there was no evidence of a “July phenomenon.”
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AJOG MFM at a Glance
Why was this study conducted?

The study was conducted to evaluate whether there is a relationship between the quarter
in which delivery occurs and maternal and neonatal morbidity.

Key findings

There is no association between maternal and neonatal morbidity and the quarter in
which deliveries occur.

What does this add to what is known?

There is no evidence of a “July phenomenon” affecting maternal and neontal morbidity.
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FIGURE 1.
Flowchart of patients included and excluded in secondary analysis
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FIGURE 2. Scatter plot
Reflecting composite outcomes using day of the year as a continuous variable.
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