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Abstract
To examine the feasibility of detecting adverse events (AEs). A two-stage retrospective review of medical
records. Seven hundred cases discharged during fiscal year 2002 were randomly selected from among
inpatients, excluding psychiatric ward patients, hospitalized at seven acute-care hospitals. In the first stage
of the review, trained nurse reviewers examined the medical records using 18 screening criteria to identify
potential AEs. A nurse supervisor then reviewed all the cases judged as being criteria-negative by the first
set of nurse reviewers and corrected the judgements as necessary. During the second stage of the review,
a physician review team confirmed the occurrence, and categorized the AEs.  Of the 700 cases, 79 (11.3%)
cases were judged to have had AEs. Of the 79 cases, the AEs were the reason for the index admission in 26
cases, and the AEs occurred during the index admission in 53 cases. It was also judged that the AEs were
highly preventable in 21 cases. Our judgement was consistent with that in the Australian survey. We con-
firmed the feasibility of the two-stage review process to detect AEs. To improve patient safety in Japanese
hospitals, a nationwide survey, using this methodology, is necessary to fully understand the epidemiology
of AEs, including the types of AEs and the contributory factors.
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Introduction

Large-scale surveys to determine the incidence of
adverse events (AEs) in inpatients have been con-
ducted in several countries through retrospective

reviews of medical records performed by outside
investigators. One such model survey was the survey
conducted by Brennan and his colleagues on a sample
of 31,429 medical records of patients from New York
State1), based on the California Medical Insurance
Feasibility Study2). Later, Brennan’s group conducted
a repeat survey employing the same procedure on a
sample consisting of 15,000 medical records from
patients in the states of Utah and Colorado3). Besides
in the United States, a survey has been conducted in
Australia using a sample of 14,655 medical records4),
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and similar surveys, each involving thousands of med-
ical records, have subsequently been carried out in
other countries, including the United Kingdom, New
Zealand, Denmark and Canada5–8).

The epidemiology of AEs has not yet been studied
in Japan. Thus, we planned a preliminary survey to
examine the feasibility of detecting AEs through a ret-
rospective review of medical records using methods
similar to those employed in the above-mentioned
studies conducted overseas.

Methods

Survey methods
The present study was conducted with the partic-

ipation of seven acute-care hospitals (one university
hospital, 2 public hospitals, and 4 private hospitals)
that agreed with the aims of the study. One hundred
medical records were randomly selected from among
the inpatient records excluding those of psychiatric
ward patients, at each hospital. All of the patients had
been discharged during fiscal year 2002 (between
April 2002 and March 2003). We defined the index
admission as the admission sampled in this study.

In the previous studies, an AE was defined as an
unintended injury or complication that resulted in dis-
ability persisting until the time of discharge, death or
prolonged hospital stay, that is caused by health care
management rather than by the patient’s underlying
disease process5–8). In other words, AEs as detected in
the previous studies were essentially limited to those
that 1) hastened the patients’ death, 2) resulted in dis-
ability in the patient which persisted until the time of
discharge, 3) prolonged the length of stay (LOS) at the
hospital or 4) necessitated an additional admission.
However, for our survey, we attempted to additionally
include cases in which 5) “a major procedure or treat-
ment that was not originally planned for became nec-
essary”, even if they did not match with the above four
categories, in order to achieve conformity with the
guidelines laid down in the “Categories of Medical
Accidents to be Reported” issued by the Japanese
Ministry of Health, Labor and Welfare in 2003.

The survey method comprised a two-stage review
of medical records. In the first stage of the review,
trained nurse reviewers examined the medical records
using 18 screening criteria to identify potential AEs.

The 18 criteria were based on those used in the Aus-
tralian study4), but some of the definitions of the crite-
ria were modified to enable “instances in which a
major procedure or treatment that was not originally
planned for was required” to be identified as an AE. A
nurse supervisor then reviewed all the cases judged as
being criteria-negative by the first nurse reviewers and
corrected the judgements as necessary. As a quality
check for this first stage of the review, a lead medical
assessor read all of the medical records from the first
four hospitals and verified the accuracy of the nurse
supervisor’s judgements.

In the second stage of the review, a physician
review team assessed the criteria-positive medical
records to determine whether an AE had actually
occurred and to classify the causation and preventabil-
ity of the AEs. If the occurrence or type of AE was dif-
ficult to determine, a meeting of an expert panel of
specialist physicians recommended by medical soci-
eties was convened and the team was requested to dis-
cuss the case and convey its decision. A detailed
description of the second-stage review can be found
elsewhere9).

International comparison
The rate of AEs differed substantially among pre-

vious studies. Five important methodological differ-
ences were revealed by a collaboration between the
groups that conducted the U.S. and Australian
studies10). In order to conduct meaningful interna-
tional comparisons of our data, we invited an investi-
gator of the Australian survey team and organized a
training session for the Japanese team before starting
the survey in order to understand in detail the method-
ologies used by the team in Australia. We also con-
ducted an on-site inquiry in Australia with our
preliminary results to calculate the AE rates so as to
obtain conformity with the context of the Australian
survey.

Ethical considerations
This study was conducted with the approval of the

ethics committee of each of the participating hospi-
tals. The physicians, nurses, and research assistants
involved in the survey submitted written pledges to
maintain the confidentiality of all the patient informa-
tion.
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Results

Patient characteristics
The characteristics of the 700 patients whose

medical records were surveyed are outlined in Table
1. The mean patient age was 53.1 yr, and the mean

LOS was 20.1 d. More than half (56.1%) of the
patients were men. Patients hospitalized in the medi-
cal departments (at the time of their discharge)
accounted for the largest patient group (38.6%). Most
of the patients (87.3%) were discharged to their home.

Table 1   The 18 screening criteria

1. Unplanned admission (including or prior to the index admission)
2. Unplanned readmission after discharge from the index admission
3. Hospital-acquired patient injury
4. Adverse drug reactions
5. Unplanned transfer from a general to the intensive care unit
6. Unplanned transfer to another acute-care hospital
7. Unplanned return to the operating theatre
8. Unplanned removal, injury or repair of organ during surgery
9. Other patient complications
10. Development of neurological deficit not present on admission
11. Unexpected death
12. Inappropriate discharge from the hospital to home
13. Cardiac/respiratory arrest, low Apgar score
14. Injury related to abortion or delivery
15. Hospital-acquired infection/sepsis
16. Dissatisfaction with care documented in the medical record
17. Documentation or correspondence indicating litigation
18. Any other undesirable outcomes not covered above

Figure 1   Review Process
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Review process
The numbers of medical records that was

screened and reviewed is shown in Figure 1. The accu-
racy of the nurse supervisor’s judgements was verified
for the first four hospitals by a lead medical assessor.
Of the 79 cases that were judged to have had AEs, the
AEs occurred prior to the index admission and consti-
tuted the reason for the admission in 26 cases, and
occurred during the index admission in 53 cases. Our
final judgement was confirmed to be consistent with
that in the Australian survey by the Austrian survey
team.

Types of AEs
The most common category of AE that was ful-

filled during the index admission was “event that pro-
longed the length of hospital stay” (20 cases),
followed by “event that resulted in a disability in the
patient persisting until the time of discharge” (15
cases; five of the 15 cases recovered within one month
after the AE). Three cases satisfied two categories.
Nine cases (11.4%) matched only the additional cate-

gory of “requiring a major procedure or treatment that
was not originally planned for.” Therefore, the rate of
AEs, adjusted for use of only the Australian criteria
and excluding the cases fulfilling our additional crite-
rion of “requiring a major procedure or treatment that
was not originally planned for”, was 10.0% (70 cases).

Certain evidence of management causation was
judged to be present for 48 AEs (60.8%). In terms of
preventability, it was judged that the AE was highly
preventable (by a 50% or greater chance) in 21 cases
(26.6%), while for 36 cases (45.6%), it was judged
that prevention would have been virtually impossible
(Table 3).

Discussion

In this pilot study, we attempted to determine the
frequency of AEs in Japanese hospitals by conducting
a retrospective review of medical records. We con-
firmed the feasibility of the two-stage review process
through collaboration with an Australian survey team.

The rate of AEs according to our survey, adjusted

Table 3   Category, causation and preventability of AEs

Category
(1) AEs that occurred during the index admission: 53 (67.1%)

1) Hastened death of the patient*: 6 (7.1%)
2) Disability at the time of discharge*: 15 (19.0%)

< 1 month: 5 (6.3%)
1–6 months: 3 (3.8%)
6–12 months: 2 (2.5%)
> 1 yr, < 50% disability: 3 (3.8%)
> 1 yr, > 50% disability: 1 (1.3%)
unable to determine: 1 (1.3%)

3) Prolonged length of hospital stay*: 20 (25.3%)
4) Additional admission*: 6 (7.6%)
5) Major procedure or treatment required**: 9 (11.4%)

(2) AEs that were the reason for the index admission: 26 (32.9%)

Causation
Certain evidence for management causation: 48 (60.8%)
Management causation likely (≥50%): 24 (30.4%)
Management causation unlikely (<50%): 7 (8.9%)

Preventability
High preventability (≥50%): 21 (26.6%)
Low preventability (<50%): 22 (27.8%)
Virtually no preventability: 36 (45.6%)

* Three cases fulfilled two criteria.
** Cases not matching any other criteria.

Table 2   Patient characteristics

Average age 53.1 yr

Male 56.1%
Female 43.9%

Discharged to home 87.3%
Transferred to other institutions   5.9%
Died during the index admission   6.1%

Average length of hospital stay 20.1 d

Medical department 38.6%
Surgical department 23.0%
Obstetrics and Gynecology   9.4%
Other departments 29.0%
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for use of only the Australian criteria (10.0%), was
lower than those reported by the Australian (16.6%)
and New Zealand (12.9%) studies4, 6). When compar-
ing rates of AEs among countries, it would be impor-
tant to take cultural differences in the health care
delivery systems, such as different thresholds for
admission and discharge, into consideration10). In par-
ticular, since the average duration of hospitalization is
longer in Japan than in other developed countries (the
average LOS in Japan was 20.2 d in 2002), the rate of
AEs in Japan may be relatively high, since the addi-
tional hospital stay would increase the chances of
occurrence of AEs. On the other hand, this factor (pro-
longed hospital stay) could underestimate the rate as
compared with that in other countries, because it
would exclude patients with unintended injuries or
complications who might recover before discharge
from the hospital. Further studies to better clarify the
international disparities in the rates of AE in hospital-
ized patients are needed.

This study was small and based on only seven
hospitals which agreed to participate. Therefore, the
AE rate obtained from this survey cannot be consid-
ered as the representative rate of AEs in hospitals
nationwide. The rate reported in this study might be
lower than the national average, because the standard
of care at the seven participating hospitals is quite
high. Alternatively, the rate might be higher because
the medical record documentation is accurate and
detailed. It is worthy of note that, only about a quarter
of the AEs were judged to have been highly prevent-
able, probably because safety is accorded high priority
in all of the seven participating hospitals. 

Although we cannot extrapolate the results from
this pilot study with any precision, our findings sug-
gest that the occurrence of AEs is as serious a problem
in Japan as it is in other countries. To improve patient
safety in Japanese acute-care hospitals, a nationwide
survey, using this methodology, is needed to fully
understand the epidemiology of AEs, including the
types of AEs and the contributory factors.

Acknowledgements

We are indebted to the staff members of the seven
participating hospitals for their cooperation. This
study was supported by a scientific research grant
from the Japanese Ministry of Health, Labor and Wel-
fare.

References

1) Brennan TA, Leape LL, Laird NM, Hebert L,
Localio AR, Lawthers AG, et al.: Incidence of
adverse events and negligence in hospitalized
patients: results of the Harvard Medical Practice
Study I. N Engl J of Med 324, 370–376 (1991).

2) Mills DH: Report on the medical insurance feasibil-
ity study. San Francisco: California Medical Associ-
ation, 1977.

3) Thomas EJ, Studdert DM, Burstin HR, Orav EJ,
Zeena T, Williams EJ, et al.: Incidence and types of
adverse events and negligent care in Utah and Colo-
rado. Med Care 38, 261–271 (2000).

4) Wilson RM, Runciman WB, Gibberd RW, Harrison
BT, Newby L, Hamilton JD: The quality in Austra-
lian health care study. Med J Aust 163, 458–471
(1995).

5) Vincent C, Neale G, Woloshynowych M: Adverse
events in British hospitals: preliminary retrospective
record review. BMJ 322, 517–519 (2001).

6) Davis P, Lay-Yee R, Briant R, Ali W, Scott A,
Schug S: Adverse events in New Zealand public
hospitals I: occurrence and impact. N Z Med J 115,
U271 (2002). 

7) Schiøler T, Lipczak H, Pedersen BL, Moqensen TS,
Bech KB, Stockmarr A, et al.: Incidence of adverse
events in hospitals: a retrospective study of medical
records. Ugeskr Laeger 163, 5370–5378 (2001).

8) Baker GR, Norton PG, Flintoft V, Blais R, Brown
A, Cox J, et al.: The Canadian Adverse Events
Study: the incidence of adverse events among hospi-
tal patients in Canada. CMAJ 170, 1678–1686
(2004).

9) Ikeda S, Kobayashi M, Sakaguchi M, Kaneko T,
Hirose M, Sakai H: Methodology of retrospective
chart review to detect adverse events: the reliability
of physician judgment. Nippon Koshu Eisei Zasshi
52, 422–432 (2005) (in Japanese).

10) Thomas EJ, Studdert DM, Runciman WB, Webb
RK, Sexton EJ, Wilson RM, et al.: A comparison of
iatrogenic injury studies in Australia and the USA. I:
context, methods, casemix, population, patient and
hospital characteristics. Int J Qual Health Care 12,
371–378 (2000).



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Japan Color 2001 Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /UseDeviceIndependentColor
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Japan Color 2001 Coated)
  /PDFXOutputConditionIdentifier (JC200103)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (Japan Color 2001 Coated)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 0
      /MarksWeight 0.283460
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /JapaneseWithCircle
      /PreserveEditing true
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


