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Impact of Admission Month on Outcomes in Spontaneous 
Subarachnoid Hemorrhage: Evidence Against the March Effect

Hyun Su Kim, Cheol Wan Park, Chan Jong Yoo, Eun Young Kim, Young Bo Kim, Woo Kyung Kim
Department of Neurosurgery, Gil Medical Center, Incheon, Gachon University, Republic of Korea

Objective : We attempted to identify the presence of a so called ‘March 
effect (or phenomenon)’ (which had long been known as a ‘July effect’ 
in western countries), a transient increase in adverse outcomes during an 
unskilled period for new interns and residents in a teaching hospital, 
among a cohort of patients with spontaneous subarachnoid hemorrhage 
(sSAH).

Methods : A total of 455 consecutive patients with sSAH from our de-
partment database from 2008 to 2010 were enrolled retrospectively and 
the admission month, patient demographics and clinical characteristics, 
treatment modalities and discharge outcomes were analyzed. Multivariate 
regression analysis was used to determine whether unfavorable discharge 
and in-hospital mortality showed a significant increase during the 
unskilled months for new interns and residents (from March to May) in a 
pattern suggestive of a “March effect”.

Results : Among 455 patients with sSAH, 113 patients were treated dur-
ing the unskilled period (from March to May) and the remaining 342 pa-
tients were treated during the skilled period (from June until February of 
the next year). No statistically significant difference in demographics and 
clinical characteristics was observed between patients treated during these 
periods. In addition, the mortality and unfavorable discharge rates of the 
un-skilled period were 16.8% and 29.7% and those of the skilled period 
were 15.5% and 27.2%, respectively. However, no statistically significant 
difference was observed between them. 

Conclusions : Findings of our study suggest that there was no ‘March ef-
fect’ on the mortality rate and unfavorable discharge rate among patients 
with sSAH in our hospital during the study period.
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INTRODUCTION

Spontaneous subarachnoid hemorrhage (sSAH) is still a 

challenging neurosurgical disease entity. Emergency and 

elective care of sSAH is critical given that cerebral vaso-

spasm, rebleeding, increased intracranial pressure due to 

acute brain swelling, related intra-parenchymal hemor-

rhage, or acute hydrocephalus, hemodynamic instability, 

cerebral infarction, seizure, electrolytes imbalances and 

cardiac rhythm abnormalities due to myocardial injury 

are all possible life-threatening complications.5)10)17)

Surprisingly, the unnoticed sSAH remains as high 

as 12%, resulting in four-fold higher rates of morbid-

ity and mortality.16) A common comment from a variety 
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of studies suggests that early identification and treat-

ment of sSAH and related complications are critical 

components to achievement of desirable outcomes.5)

Meanwhile, thorough reappraisal of educational pro-

grams for training of interns and residents in western 

countries has increased due to results suggesting an 

increment in unacceptable outcomes in the late 

summer (that falls during the spring in Korea), which 

is the unskilled season for beginner interns and 

residents.23) This tendency, termed a “July effect” in 

western countries has come from the July inrush of 

inexperienced interns and residents of the first year. 

Because the training hospital workforce is highly de-

pendent on intern and resident doctors for duty, espe-

cially for night time and emergency room, they stand 

for the first line of care at these hospitals and may 

frequently be urged to make acute management deci-

sions and provide care with limited guidance. Because 

reliable clinical evidence indicates that favorable out-

comes in sSAH may be associated with early identi-

fication of the disease, rigid compliance to clinical 

management guidelines and experience and knowl-

edge of corresponding physicians could play a consid-

erable role in such outcomes.5) In Korea, a similar 

phenomenon might have occurred in March because 

of the difference in the period of educational systems 

between western countries and Korea. Some clinical 

studies on the “July effect” have been reported; on 

the contrary, no available study on the ‘March effect’ 

has been conducted in Korea, especially in the neuro-

surgical field. The authors attempted to identify a 

‘March effect’, defined as a temporary increase in the 

frequency of adverse outcomes (mortality rate and un-

favorable discharge rate), among a cohort of patients 

admitted to our hospital under the diagnosis of sSAH.

METHODS

Study setting and Patient enrollment

From January 2008 to December 2010, 455 consec-

utive patients with an acute form of spontaneous sub-

arachnoid hemorrhage were admitted to the author’s 

hospital. Traumatic SAH was excluded. All patients 

underwent routine clinical and radiographic evalua-

tions and the authors made decisions on how to treat 

the patients according to their clinical and radio-

logical information and neurological status and then 

obtained informed consent from the patient’s family; 

surgical clipping, endovascular coiling and conservative 

therapy (including external ventricular drainage and 

medical treatment). The authors prefer early surgical clip-

ping or early endovascular intervention to delayed ones.

The enrolled patients were divided into four groups 

according to their admission month; Quarter 1 (March 

-May), Quarter 2 (June -August), Quarter 3 (September 

-November) and Quarter 4 (December - next year 

February). We hypothesized that new interns and 

new first year residents became more experienced 

and more skilled with passage of time. Therefore, 

Quarter 1 was the most unskilled period, whereas 

Quarter 4 was the most skilled period.

Admission month, demographic and clinical charac-

teristics (age, sex and number of chronic conditions, 

such as diabetes, hypertension and chronic obstructive 

lung disease), treatment (length of stay, type of proce-

dures performed) and outcome (in-hospital mortality 

and unfavorable discharge rates; which means worse 

discharge Glasgow coma scale (GCS) score than first 

admission GCS score) variables were obtained from 

the clinical records and radiographic studies of in-

volved patients.

Statistical analysis

All retrieved data were converted into categorical or 

binominal variables. The statistical relationships were 

assessed using one-way analysis of variance (ANOVA), 

logistic regression analysis, multiple regression analy-

sis and Cox regression analysis; and additional sur-

vival analysis was performed in order to examine the 

effect of admission quarter on unfavorable discharge 

and mortality rate of sSAH patients. Statistical sig-

nificance was accepted for a p value of < 0.05.
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Variables number (%)

Age M: 54.61, SD: 14.13, Range: 17.0 ~ 100.0

Sex Male 188 41.3

Female 267 58.7

GCS at admission M: 11.76, SD: 5.40, Range: 0.0 ~ 16.0

Hunt-Hess grade 0 7 1.6

         on admission 1 0 0.0

2 325 71.5

3 3 0.8

4 65 14.1

5 55 12

Fisher grade 1 79 17.4

        on admission 2 273 59.8

3 96 21.2

4 7 1.6

No. of chronic conditions M: 0.43, SD: 0.57, Range: 0.0 ~ 3.0

0 276 60.7

1 164 36.0

2 14 3.1

3 < 1 0.2

Type of Procedures Coiling 170 46.1

Clipping 92 24.9

Observation 106 29.0

Lengths of stay (day) M:25.39, SD: 22.08, Range: 1.0 ~ 149.0

Total mortality rate (%) 15.8% (72/455)

Unfavorable discharge 27.9% (127/455)

Total 455 100.0

GCS= Glasgow coma scale; M= mean; SD= standard deviation

Table 1. General clinical variables of involved patients

RESULTS

A total of 455 consecutive patients with sSAH be-

tween January 2008 and December 2010 were retro-

spectively enrolled in the present study. Their mean 

age was approximately 54 years (54.61) and sex ratio 

was approximately 4:6 (Male: Female = 41.3%: 58.7%). 

A summary of patients’ clinical information is shown 

in Table 1 and more detailed information according to 

the admission month is shown in Table 2.

Four groups (quarter 1 to 4), divided according to 

their admission month, did not show statistically sig-

nificant difference in their clinical characteristics, in-

cluding age, Hunt-Hess and Fisher grades at admis-

sion and type of treatment procedures (Table 3).

Mortality rate

Mortality rates of each quarter were 16.8% in quar-
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Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

No. of 
admission 
patients

51 33 32 34 47 40 36 38 35 34 42 33

Age 55.59 ±
16.68

56.00 ±
13.40

55.41 ±
15.69

55.5 ±
13.80

52.34 ±
12.34

53.47 ±
12.72

53.81 ±
13.90

52.26 ±
16.49

55.26 ±
12.70

55.12 ±
13.68

55.17 ±
14.58

56.30 ±
13.43

GCS score on 
admission

11.34 ±
5.85

12.57 ±
4.58

9.56 ±
6.00

10.47 ±
6.15

12.60 ±
5.07

12.13 ±
4.78

12.44 ±
4.86

11.47 ±
5.85

11.83 ±
5.52

11.97 ±
5.46

10.84 ±
6.22

13.77 ±
3.29

Hunt-Hess 
grade on 
admission

2.97 ±
1.21

2.64 ±
1.16

2.64 ±
1.32

2.73 ±
1.17

2.71 ±
1.20

2.50 ±
1.08

2.56 ±
1.16

2.65 ±
1.48

2.45 ±
1.15

2.61 ±
1.03

2.73 ±
1.17

2.19 ±
0.60

Fisher grade 
on admission

3.28 ±
0.53

3.18 ±
0.55

3.16 ±
0.69

2.97 ±
0.72

2.97 ±
0.75

2.91 ±
0.64

2.88 ±
0.78

2.71 ±
0.94

2.79 ±
0.73

3.06 ±
0.50

3.22 ±
0.53

2.97 ±
0.41

No. of chronic 
disease (mean)

0.41 ±
0.54

0.42 ±
0.56

0.56 ±
0.62

0.47 ±
0.51

0.43 ±
0.62

0.40 ±
0.59

0.42 ±
0.50

0.53 ±
0.56

0.51 ±
0.66

0.35 ±
0.54

0.31 ±
0.47

0.36 ±
0.65

Procedure type

coil 8(25.8) 17(60.7) 12(48.0) 12(40.0) 16(45.7) 14(45.2) 14(56.0) 15(44.1) 15(51.7) 12(36.4) 16(43.2) 19(61.3)

clipping 13(41.9) 8(28.6) 6(24.0) 6(20.0) 7(20.0) 10(32.3) 5(20.0) 8(23.5) 3(10.3) 13(39.4) 8(21.6) 5(16.1)

observation 10(32.3) 3(10.7) 7(28.0) 12(40.0) 12(34.3) 7(22.6) 6(24.0) 11(32.4) 11(37.9) 8(24.2) 13(35.1) 7(22.6)

Length of 
hospital (day)

26.14 ±
25.92

28.25 ±
23.71

22.36 ±
15.78

21.87 ±
17.38

28.60 ±
27.03

19.06 ±
13.6

34.16 ±
26.87

26.03 ±
22.19

23.14 ±
26.53

28.39 ±
25.43

22.76 ±
18.42

25.13 ±
16.55

Mortality rate (%) 29.4% 13.8% 23.1% 23.1% 9.3% 5.6% 9.7% 21.4% 16.0% 13.3% 26.7% 3.3%

Unfavorable 
discharge (%)

33.3% 21.9% 38.5% 36.7% 17.1% 31.3% 25.0% 23.5% 34.5% 27.3% 27.0% 20.0%

no= number

Table 2. Characteristics of involved patients by admission month

Quarter1 (Mar-May) Quarter2 (Jun-Aug) Quarter3 (Sep-Nov) Quarter4 (Dec-Feb)

No. of admission patients 113 114 111 117

Age 54.16 ± 13.75 53.18 ± 14.32 55.18 ± 13.61 55.91±14.81

GCS score on admission 11.04 ± 5.79 11.97 ± 5.18 11.51 ± 5.74 12.57±4.73

Hunt-Hess grade on admission 2.70 ± 1.21 2.57 ± 1.25 2.61 ± 1.11 2.59±1.06

Fisher grade on admission 3.02 ± 0.72 2.82 ± 0.80 3.04 ± 0.61 3.14±0.51

No. of admission patients 0.48 ± 0.58 0.45 ± 0.55 0.39 ± 0.56 0.40±0.57

Type of procedures 

Coiling 40(44.4) 43(47.8) 43(43.4) 44(48.9)

Clipping 19(21.1) 23(25.6) 24(24.2) 26(28.9)

Observation 31(34.4) 24(26.7) 32(32.3) 20(22.2)

Length of hospital (day) 24.62 ± 21.33 25.81 ± 21.73 24.75 ± 23.32 26.45±22.07

Mortality rate (%) 16.8% 11.6% 18.8% 16.1%

Unfavorable discharge (%) 29.7% 26.7% 29.3% 25.3%

Period setting: quarterly phage

Table 3. Characteristics of patients by admission quarter
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Fig. 1. Mortality rate and unfavorable discharge

ter 1, 11.6% in quarter 2, 18.8% in quarter 3 and 

16.1% in quarter 4 (Table 3, Fig. 1).

Through logistic regression analysis for identi-

fication of factors having an influence on patients’ 

mortality rate, conservative therapy (Hazard Ratio 

[HR] = 2.3, p = 0.035) was the only statistically sig-

nificant factor associated with mortality rate regard-

less of admission quarter. All other investigated clin-

ical variables, including age (HR = 1.0, p = 0.707), ad-

mission GCS score (HR = 0.1, p = 0.477), Hunt-Hess 

grade at admission (HR = 1.1, p = 0.546), Fisher grade 

at admission (HR = 0.5, p = 0.107), mean number of 

chronic diseases (HR = 1.1, p = 0.726) and coiling proce-

dure (HR = 1.0, p = 0.090) /surgical clipping (HR = 1.2, 

p = 0.768) did not show a statistically significantly as-

sociation with mortality rate of the patients (Table 4).

In additional log-rank analysis, no statistically sig-

nificant difference in mortality rate was observed 

with respect to the admission quarter (Chi square = 

2.408, degree of freedom [Df] = 3, p = 0.492) (Fig. 2).

Unfavorable discharge rate

With the logistic regression analysis, admission GCS 

score (HR = 2.0, p = 0.000) and Hunt-Hess grade at 

admission (HR = 2.6, p = 0.035) showed a statistically 

significantly association with unfavorable discharge of 

patients (Table 5). In additional log-rank analysis, no 

statistically significant difference in the unfavorable 

discharge rate was observed with respect to the ad-

mission quarter (Chi square = 2.205, Df = 3, p = 0.531) 

(Fig. 3).
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HR 95% CI P value

Age 1.0 0.976-1.017 0.707

GCS score on admission 0.1 0.000-65.471 0.477

Hunt-Hess grade 1.1 0.735-1.792 0.546

on admission

Fisher grade on admission 0.5 0.260-1.141 0.107

No. of admission patients 1.1 0.593-2.119 0.726

Type of procedures 

Coiling 1.0 Referent 0.090

Clipping 1.2 0.353-4.094 0.768

Observation 2.3 1.060-4.793 0.035

HR= hazard ratio; CI= confidence interval

Table 4. Comparative analysis of factors that influence mortality rate

Log-rank Test
Chi square = 2.408, Degree of freedom = 3, p = 0.492

Fig. 2. Statistical analysis of mortality rate according to admis-
sion quarter 

DISCUSSION

The ‘July phenomenon or effect’ in western coun-

tries (called a ‘March effect’ in our study) has been 

studied across different medical specialties, including 

general surgery, obstetrics and gynecology and in-

ternal medicine.2)4)5)8)10)14)18)20)21)27) Evidence of or against 

the presence of a ‘July effect’ has been inconsistent. 

The principal causes for discordance among published 

studies are likely a function of several phenomena. 

First, many of these studies derived their data from 

single-center populations and thus may more accu-

rately reflect the clinical and educational practice pat-

terns of a particular hospital. Second, smaller studies 

may have failed to normalize data on changes in sea-

sonal practice patterns, which may falsely manifest as 

relative changes in outcomes. Third, as in our study, 

complete information regarding long-term outcomes 

and prognosis were not available in the database and 

thus could not be used as outcome metrics. Fourth, 

differing end points and adverse outcome metrics 

were used among the different studies, including 

ours, making inter-study comparisons difficult.

The majority of studies on the ‘July effect’ have 

found no meaningful difference in patient outcomes 

in July compared to other months. Buchwald et al.,7) 

who evaluated neck and back problems, found no in-

crease in the length of hospital stay for July admis-

sions, compared with May. Banco et al.,2) who focused 

on the incidence of perioperative spinal infection rates 

at different times during the academic year. They 

found no association between infection rates in the 

month of July or other times of the year when resi-

dents or fellows were new on the service. 

On the other hand, some studies have demonstrated 

a ‘July effect’. In a recent study, after examining all 

available US death certificates from 1979 to 2006, 

Phillips and Barker23) reported a 10% increase in fatal 
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OR 95% CI P value

Age 1.0 0.942-1.012 0.193

GCS score on admission 2.0 1.648-2.462 0.000

Hunt-Hess grade 2.6 1.070-6.110 0.035

on admission

Fisher grade on admission 1.1 0.423-3.030 0.806

No. of admission patients 0.8 0.364-1.765 0.583

procedure type

Coil 0.7 0.240-2.080 0.529

Clipping 2.6 0.594-11.306 0.205

Observation 1.0 Referent

OR= odds ratio

Table 5. Comparative analysis of factors that influence unfavorable discharge

Log-rank Test
Chi square = 2.205, Degree of freedom = 3, p = 0.531

Fig. 3. Statistical analysis of unfavorable discharge according 
to admission quarter

medical errors in the inpatient, outpatient and emer-

gency room setting. Englesbe et al.11) reported an in-

crease in postoperative mortality of 41% among pa-

tients treated by interns within the American College 

of Surgeons National Surgical Quality Improvement 

Program. One study reported a slight increase in 

overall surgical mortality during the years 1991 to 

1997 at teaching hospitals.4) Walling and Veremakis28) 

reported that first-year residents made more prescrib-

ing errors during early months of their training com-

pared with later in the year. In addition, Inaba et al.14) 

demonstrated an increased risk of errors resulting in 

preventable or potentially preventable complications 

at the beginning of the academic year (July and 

August) compared with the end of the academic year 

(May and June) at an academic trauma center.

To the best of the author’s knowledge, no neuro-

surgical studies on the ‘July effect (March effect)’ have 

been conducted in Korea. In this retrospective, cohort 

study of 455 consecutive sSAH admissions, we found 

no statistically significant increase in the mortality or 

unfavorable discharge rate for the month of March in 

our hospital compared with all other months. 

In the present study, there are several limitations. 

First, this study is a retrospective study, which has 

the potential for analytic limitations in some clinical 

variables and situations, such as medical errors and 

adverse events. Second, possible limitation is the risks 

inherent to emergency cases. Given the circumstances 

of the tertiary emergency room, there are a few po-

tentials for misdiagnosis at admission, which may re-

sult in inaccurate mortality and/or unfavorable dis-

charge rates. Third, there is another limitation of the 

retrospective study. We were not able to analyze the 

rates of complications and near misses that were not 

associated with mortality or unfavorable discharges, 

committed by neurosurgery interns and residents, es-

pecially during management in the intensive care 

unit, which may be a more sensitive tool for evalua-
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tion of a ‘March effect’. Fourth, one of the limitations 

to this study is that our data are limited to in-hospital 

observations. Therefore, mortality occurring after dis-

charge would not be assessed. However, because 

complications and medical errors, which resulted in 

death of the patients, committed by neurosurgery in-

terns and residents are most likely going to be in-hos-

pital and not after discharge, we believe that this 

should not have a significant effect on the result of 

our study. Fifth, the temporal resolution is limited to 

monthly intervals and fluctuations in adverse out-

comes over time periods shorter than one month 

would not be detected in the current study, especially 

if the rotation schedules of interns are shorter than 

one month. And, finally, we did not consider the clin-

ical experience of the surgeons performing surgical 

clipping and/or endovascular interventions in our 

hospital, which might be the most important factor in-

fluencing the patients’ outcome. However, cases of 

each surgeon were evenly allocated over one year, 

which might not have an effect on the monthly varia-

tion of patients’ outcome.

Generally speaking, it is reasonable to assume that 

at the start of an academic year, a number of errors 

made by interns and residents would be higher com-

pared with later months. Alternatively, the absence of 

a “March effect (July effect)” may be attributable to 

the increased supervision by more senior residents 

and faculties during the start of the academic year. 

CONCLUSION

Findings of our study suggest that the ‘March effect’ 

was not found for neurosurgical mortality or un-

favorable discharge rates in patients with sSAH in the 

author’s hospital. Even with some limitations, our 

study adds to the limited knowledge on the ‘March 

effect’ in the field of neurosurgery. In order to estab-

lish a ‘March effect’ in the neurosurgical field, includ-

ing sSAH, a meta-analysis from multi-institutional 

prospective study is anticipated.
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