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Background: Hospitals routinely survey patients about the
quality of care they receive, but little is known about whether
patient interviews can detect adverse events that medical
record reviews do not.

Objective: To compare adverse events reported in postdischarge
patient interviews with adverse events detected by medical record
review.

Design: Random sample survey.
Setting: Massachusetts, 2003.
Patients: Recently hospitalized adults.

Measurements: By using parallel methods, physicians reviewed
postdischarge interviews and medical records to classify hospital
adverse events.

Results: Among 998 study patients, 23% had at least 1 adverse
event detected by an interview and 11% had at least 1 adverse
event identified by record review. The « statistic showed relatively
poor agreement between interviews and medical records for occur-

rence of any type of adverse event (x = 0.20 [95% Cl, 0.03 to
0.27]) and somewhat better agreement between interviews and
medical records for life-threatening or serious events (x = 0.33 [Cl,
0.20 to 0.45]). Record review identified 11 serious, preventable
events (1.1% of patients). Interviews identified an additional 21
serious and preventable events that were not documented in the
medical record, including 12 predischarge events and 9 postdis-
charge events, in which symptoms occurred after the patient left
the hospital.

Limitations: Patients had to be healthy enough to be interviewed.
Delay in reaching patients (6 to 12 months after discharge) may
have resulted in poor recall of events during the hospital stay.

Conclusion: Patients report many events that are not documented
in the medical record; some are serious and preventable. Hospitals
should consider monitoring patient safety by adding questions
about adverse events to postdischarge interviews.
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mprovements in patient safety depend in part on the

ability to measure and monitor injuries to patients. The
Institute of Medicine has called for building a national
health information infrastructure that would include data
about adverse events (1), but we lack consensus about the
best way to measure adverse events.

Common options for reporting adverse events include
voluntary and mandatory reporting by providers, auto-
mated surveillance of clinical data, administrative data, and
record review. Each of these methods has weaknesses (1—
4). The medical record is often preferred because of its rich
clinical content, but medical record review is expensive,
documentation can vary among different clinical settings,
and underreporting may occur because of concern about
medicolegal liability (5).

In recent years, patients have reported about the qual-
ity of care in various settings (6—9). Patients may also be an
important source of information about hospital safety.
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Many hospitals survey patients after discharge to assess
their satisfaction with care, so it may be relatively easy to
add questions about safety events or symptoms that may
suggest the occurrence of an event. Before embarking on
such an effort, it would be useful to know what would be
gained from the extra effort required. In other words, can
patients identify safety events that are not described in the
medical record? If so, what are the characteristics of those
events? We assessed the concordance of adverse events de-
tected by patient interviews with those detected by medical
record review, and then characterized the adverse events
that were detected by interview but not by medical record
review.

METHODS
Sample

The sample included patients age 18 years or older
who were hospitalized for medical or surgical treatment
and were discharged from Massachusetts hospitals from 1
April to 1 October 2003. We devised a 2-stage probability
sample. In the first stage, we grouped the 71 acute care
hospitals into 4 strata on the basis of size. We selected the
5 largest hospitals with certainty and allocated the remain-
ing 66 to 3 groups of 22 on the basis of size. Five hospitals
were selected from each of the 3 remaining strata, for a
total of 20 hospitals. Before data collection began, 4 of the
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original 20 hospitals withdrew because of resource con-
straints, leaving 16 hospitals. In the second stage, we ran-
domly selected 6003 patients from the hospital discharge
lists to achieve a final interview target of approximately
3000 patients after projected exclusions and nonresponse.

Data Collection Protocol

Hospitals supplied patients’ names, contact informa-
tion, age, dates of hospitalization, and discharge status. El-
igible patients received a mailing with a toll-free number to
opt out of the interview. Staff at the Center for Survey
Research at the University of Massachusetts, Boston, made
at least 6 calls before classifying someone as a nonrespon-
dent. Because of delays in obtaining patient lists from the
hospitals, interviews took place 6 to 12 months after dis-
charge. Patients gave informed consent orally but had to
provide a signed release form to allow us to review their
medical records.

The study was approved by the institutional review
boards at Partners HealthCare System, the Massachusetts
Department of Public Health, and each of the study hos-
pitals. We created a firewall to prevent state staff from
accessing identifiable dara.

Questionnaire

We developed a draft questionnaire after holding focus
groups. Initial items were cognitively tested with 10 re-
spondents, followed by a field pretest with 32 persons. In
its final form, the interview took about 20 minutes to com-
plete. The first series of questions assessed 4 common cat-
egories of hospital treatment or management, including
hospital staff administering medicines brought from home,
new medicines given in the hospital, diagnostic tests, and
surgery. Patients were asked to describe any “negative
effects” or “complications” while hospitalized. To ensure
completeness, we asked a second series of questions about
11 specified complications and injuries, including heart at-
tack, stroke, uncontrolled bleeding, rash, and others. We
recorded open-ended responses to both sets of questions.

As a supplemental inquiry, we sought information
about events discovered after the patient left the hospital
but were related to care provided during their stay. Com-
plications, such as wound infections, which often manifest
after discharge, are potentially of interest to quality im-
provement efforts. Thus, we asked whether a complication
they reported had occurred before, during, or after the
hospital stay and whether they “had to go back to any
hospital or emergency room specifically because of compli-
cations associated with that hospital stay.” We also
searched the free-text descriptions. We studied these post-
discharge adverse events separately from the other inter-
view events and did not use them in our analyses of con-
cordance between interview and medical record review.

Medical Record Review
We identified adverse events by using a structured im-

plicit review tool adapted from the methodology used by
the Harvard Medical Practice Study and others (10—13).
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Context

Some hospitals review a patient’s hospital record to ascer-
tain adverse events during a recent hospital stay. The ac-
curacy of this procedure is unknown. Asking patients
about adverse events is another approach.

Contribution

The authors surveyed randomly chosen patients dis-
charged from all hospitals in Massachusetts. Of 998 pa-
tients who returned the surveys and gave permission for
medical record review, 21 reported severe, potentially pre-
ventable adverse events in addition to the 11 such events
recorded in the medical record.

Caution

The surveys took place 6 to 12 months after discharge.

Implication

Postdischarge patient surveys and medical record review
are complementary ways to detect adverse events in the
hospital.

—The Editors

We defined adverse events as “unintended harm to the pa-
tient by an act of commission or omission rather than by
the underlying disease or condition of the patient” (1). We
created a prespecified list of 18 types of events (for exam-
ple, hospital-acquired infections, adverse drug events) on
the basis of a previous study (13) and created explicit evi-
dence-based clinical case definitions to maximize reliability
of judgments. The full list of events and the criteria set are
available from the authors.

Clinically experienced registered nurses received train-
ing by the investigators. The nurses identified adverse
events from medical records by using the clinical case def-
initions and prepared case summaries for physician review-
ers to evaluate. Nurses also recorded patients’ major diag-
nostic code; length of stay; and comorbid conditions,
which were summarized by a Charlson score (14).

Physician Review

Physician reviewers classified events and scored sever-
ity and preventability by using parallel methods for both
the medical record reviews and the patient interviews. We
analyzed only events confirmed by physician review.

To classify interview events, we flagged patients’ affir-
mative responses to queries about possible complications.
Two physicians coded the first 31 cases together to clarify
definitions. Next, both reviewers coded 120 reports to as-
sess interrater reliability. Differences were resolved by con-
sensus. One reviewer coded the remaining reports. Review-
ers rated their confidence in the validity of the patient
report (little or none, modest, strong, or virtually certain).
Reviewers chose “little or none” if the patient report had
too little information to adequately understand or interpret
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it, if it was internally inconsistent, or if the description was
not clinically plausible.

To classify medical record events, 2 physician review-
ers (not authors) received training similar to that of the
nurses. They independently assessed the case summaries
and conferred to attempt consensus. By using this process,
they always reached consensus without needing a third
physician review.

Reviewers classified events according to severity (life-
threatening, serious, clinically significant, or trivial or in-
significant) and preventability (definitely, probably, proba-
bly not, or definitely not) by using written guidelines. An
example of a life-threatening event is a nosocomial urinary
tract infection that leads to septic shock. Serious incidents
generally involve an intervention and prolonged hospital-
ization (for example, a wound infection that requires de-
bridement). Clinically significant events are more transient
(for example, iatrogenic pneumothorax with minimal hemo-
dynamic changes or an adverse drug event causing tran-
sient laboratory abnormalities). Trivial or insignificant
events include minor injuries, such as pain at a venipunc-
ture site or postural dizziness. Reviewers judged the pre-
ventability of the event on the basis of an assessment of the
likelihood that it resulted from a clinical intervention that
was inconsistent with current clinical practice or was a
complication that could have been anticipated, rather than
an anticipated manifestation of an underlying disease
process.

We used the k statistic to characterize interrater reli-
ability on the physician scores for the interview-based
events (before they conferred about different scores), and
weighted «k for ordinal variables. The k scores were excel-
lent for the presence of adverse events (0.85) and adverse
drug events (0.97), type of incident (0.91), and category of
hospital care (0.84). Agreement was good for preventability
(0.71), fair for severity (0.45), and poor for confidence in
the report (0.35). For record review, the intrarater and
interrater reliability (between nurses and physicians) was
reasonably good (0.61 to 0.96, depending on the measure)
and was similar to previous adverse event studies that used
physicians to review records (13, 15, 16).

Medical Record Repeated Review

To assess the frequency of missed or unrecorded med-
ical record events, we instituted a post hoc repeated review.
All interview events were put into a virtual envelope field
in the nurses’ computerized medical record review tool.
Once the nurses completed the initial review, they were
instructed to open the envelope. If the patient had reported
an event that the nurse had not recorded, the nurse sought
evidence that the event had occurred but did not meet the
strict clinical case definition (yes, no, or not sure). If “no”
or “not sure,” the nurse was instructed to examine the
record again to determine whether the event was missed
the first time. Nurses received assurance that no one would
judge them by their frequency of “missed” events.
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Statistical Analysis

We first present descriptive statistics (counts and pro-
portions) of adverse events by using the patient as the unit
of analysis and defining a case as someone having 1 or
more events. We present the characteristics of patients with
adverse events identified by interviews, medical records,
and both methods (concordant cases). As in other studies
of concordance, we calculated overall agreement, k scores,
and the proportion of cases identified by each data source
(sensitivity) by using the other data source as a gold stan-
dard (17). Thus, we calculated sensitivity of the interview
by using the medical record as the gold standard and the
sensitivity of the medical record by using the interview as
the gold standard.

Next, we examined individual events. The study nurse
determined whether each data source was describing the
same event. We constructed 3 lists of events, each was
identified by 1 of 3 methods of ascertainment: interview
only, medical record only, and both interview and medical
record. Because the probability of selection was approxi-
mately constant across all strata and preliminary analyses
showed little effect from adjustment for differential non-
response, the analyses were not weighted.

Role of the Funding Source

The Agency for Healthcare Research and Quality
funded the study. The funding source had no role in the
design and conduct of the study; the collection, manage-
ment, analysis, and interpretation of the data; the prepara-
tion, review, or approval of the manuscript; or the decision
to submit the manuscript for publication.

REsuLTS
Sample Characteristics

Of 6003 patients identified by the study hospitals,
4163 patients were known to be eligible for the study (Fig-
ure). Of these, 2582 completed an interview (62% re-
sponse rate) and 1031 returned medical record review au-
thorization forms (51% of completed interviews); 998
medical records were available for review (97% of returned
forms). These 998 patients constituted the study sample.
Respondents who completed an interview were similar to
nonrespondents with respect to sex, but they slightly un-
derrepresented those who stayed 6 days or more in the
hospital and those age 75 years or older. Patients who
authorized medical record review were more likely than
those who did not authorize it to be white women older
than age 50 years but reported similar numbers and types
of adverse events (18). Slightly more than half were
women, 54% were older than age 60 years, 95% were
white, and most rated their health as good (Table 1).

Characteristics of Patients with Adverse Events

Among interviewees, 229 patients (23% of total) re-
ported 304 adverse events (1.3 events per patient with =1
event) (Table 2). In contrast, medical record reviewers

www.annals.org
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Figure. Study flow diagram.
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found 105 patients (11%) with 128 events (1.2 events per
patient with =1 event). Of those interviewed, women were
more likely than men to report events (P << 0.001), as were
younger patients and patients with lower Charlson scores
(both < 0.001). No subgroup had more adverse events
when the medical record method was used. Adverse events
were associated with longer lengths of stay for both ascer-
tainment methods (P < 0.001).

www.annals.org

Patient-Level Concordance of Ascertainment Methods

In the patient-level analysis, 53 patients (5.3% of to-
tal) had at least 1 adverse event of any type that was con-
firmed by both the interview and medical record methods.
Opverall agreement between the 2 methods was 77% (k =
0.20 [95% CI, 0.03 to 0.27]). Sensitivity of the interview
was 50.5% when the medical record was used as the gold
standard, and sensitivity of the medical record was 23.1%
when the interview was used as the gold standard. For
events in which the physician reviewers had at least mod-
erately high confidence in their ratings, agreement was
79% (k = 0.19 [CI, 0.12 to 0.26]); for serious or life-
threatening events, agreement was 94% (k = 0.33, [CI,
0.20 to 0.45]).

Analysis of Individual Events

Table 3 summarizes the frequency of events in order
to better understand the type of individual events found by
1 ascertainment method but not the other. Interviewees

Table 1. Study Sample Characteristics

Variable Patients, n (%)

Total 998 (100)

Demographic characteristic*

Men 473 (47.4)
Women 525 (52.6)
Aget
1844y 123 (12.3)
45-59 y 341 (34.2)
=60y 534 (53.5)
Race
White 947 (94.9)
Other 40 (4.0)
Unknown 11 (1.1)

Overall health*

Excellent, very good, or good 776 (77.8)
Fair or poor 213 (21.3)
Unknown 9(0.9)
Major diagnostic codet
Circulatory 213 (21.3)
Digestive 179 (17.9)
Musculoskeletal or connective 156 (15.6)
Respiratory 82 (8.2)
All others 368 (36.9)
Length of stay+
1-2d 211 (21.1)
3d 215 (21.5)
4-5d 271 (27.2)
=6d 301 (30.2)
Charlson score (age-adjusted)+§
Low (0-1) 241 (24.1)
Medium (2) 138 (13.8)
High (3-4) 341 (34.2)
Very high (=5) 278 (27.9)

*Data from interviews.

T Range, 19-97 y.

¥ Data from medical records.

§ The Charlson score assesses the burden of comorbid illness by assigning a score
to hospitalized patients predictive of 1-year survival (14).
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Table 2. Patients with 1 or More Adverse Events*

Variable All Patients, Patients with =1 Adverse Event
n (%)
Interview, Medical Record, Interview and
n (%) n (%) Medical Record,
n (%)
Totalt 998 229 (23)t 105 (1)t 53 (5.3)
Demographic characteristict
Men 473 89 (18.8) 47 (9.9) 17 (3.6)
Women 525 140 (26.7) 58 (11.0) 36 (6.9)
P value§ = 0.003 0.57 0.022
Aget
1844y 123 52 (42.3) 12 (9.8) 10 (8.1)
45-59 y 341 93 (27.3) 43 (12.6) 27 (7.9)
=60y 534 84 (15.7) 50 (9.4) 16 (3.0)
P value§ - <0.001 0.30 0.002
Race+
White 947 217 (22.9) 101 (10.7) 51 (5.4)
Other 40 10 (25.0) 3(7.5) 2 (5.0)
Unknown 11 2(18.2) 1(9.1) 0 (0.0)
P value (excludes unknown)§ - 0.76 0.79 1.00
Overall healtht
Excellent, very good, or good 776 178 (22.9) 83 (10.7) 41 (5.3)
Fair or poor 213 50 (23.5) 21(9.9) 12 (5.6)
Unknown 9 1(11.1) 1(11.1) 0 (0.0)
P value (excludes unknown)§ - 0.87 0.72 0.84
Major diagnostic code||
Circulatory 213 35 (16.4) 21 (9.9) 9 (4.2)
Digestive 179 49 (27.4) 26 (14.5) 17 (9.5)
Musculoskeletal or connective 156 50 (32.1) 15 (9.6) 5(3.2)
Respiratory 82 16 (19.5) 6(7.3) 4 (4.9)
All others 368 79 (21.5) 37 (10.1) 18 (4.9)
P value§ = 0.004 0.37 0.082
Length of stay+
1-2.d 211 27 (12.8) 7 (3.3) 2 (0.9)
3d 215 42 (19.5) 5(2.3) 4(1.9)
4-5d 271 69 (25.5) 20(7.4) 12 (4.4)
=6d 301 91 (30.2) 73 (24.3) 35 (11.6)
P value§ - <0.001 <0.001 <0.001
Charlson score (age-adjusted)||
Low (0-1) 241 79 (32.7) 20 (8.3) 14 (5.8)
Medium (2) 138 40 (29.0) 17 (12.3) 10 (7.2)
High (3-4) 341 64 (18.8) 30(8.8) 16 (4.7)
Very high (=5) 278 46 (16.5) 38 (13.7) 13 (4.7)
P value§ - <0.001 0.13 0.65

* Based on interview reports and medical record reviews.

T 229 patients reported 304 events from the interview; 105 patients had 128 events identified by means of medical record review. The percent agreement of these data was
77.2% = (53 + 717)/998. By using the medical record as the gold standard, sensitivity was 50.5% (95% CI, 40.5%—60.4%) (53 of 105 patients); specificity was 80.3%
(CI, 77.5%-82.8%) (717 of 893 patients); positive predictive value was 23.1% (CI, 17.8%-29.1%) (53 of 229 patients); and negative predictive value was 93.2% (CI,
91.2%-94.9%) (717 of 769 patients). By using the patient as the gold standard, sensitivity was 23.1% (CI, 17.8%-29.1%) (53 of 229 patients); specificity was 93.2%
(CI, 91.2%-94.9%) (717 of 769 patients); positive predictive value was 50.5% (CI, 40.5%—60.4%) (53 of 105 patients); and negative predictive value was 80.3% (CI,
77.5%—82.8%) (717 of 893 patients).

¥ Data from interviews.

§ P values for the hypothesis of no association between each patient characteristic and the presence of =1 adverse event (assessed by the indicated method) were based on
chi-square tests, when appropriate, and Fisher exact tests in all other cases.

|| Data from medical records.

reported 253 events that were not found in the medical (53%) were adverse drug events. The next most frequent
records. Medical record review identified 82 events that category was “other,” which included difficulty breath-
were not reported in the interviews. Forty-six events oc- ing, decreased blood pressure, excessive pain, and non-
curred in both sources. specific rashes. Of the 253 events discovered only by

Of the 253 events identified only by interview, 135 interview, 34 (13%) were serious and 2 (1%) were life-
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threatening; 73 (29%) and 2 (1%) were considered to
be probably preventable and definitely preventable, re-
spectively. Events that were both serious and
preventable represented 4.7% of events identified only
on interview.

Events Discovered through Repeated Medical Record
Review and after Supplemental Analysis

We repeated the medical record review to determine
whether the lack of agreement with the interviews was be-
cause of the strict case definitions used in record review or

mistakes by reviewers. During this process, we identified
an additional 64 patients as having 1 or more medical
record events (62 had not met the original case defini-
tions and 2 were missed). Agreement between inter-
view and medical record review increased to 84% (k =
0.49 [CI, 0.42 to 0.55]). The sensitivity of the inter-
view (when the record review was used as the gold stan-
dard) increased to 69%, whereas the sensitivity of the med-
ical record (when the interview was used as gold standard)
increased to 51%. Although the number of individual

Table 3. Types of Individual Adverse Events, by Method of Ascertainment

Adverse Event Interview,
n (%)
Total* 253 (100)
Type
Wound infection 4(1.6)
Hospital-acquired urinary tract infection 3(1.2)
Hospital-acquired pneumonia 1(0.4)
Hospital-acquired bacteremia 2(0.8)

Hospital-acquired sepsis 0 (0)

Operative nerve injury 22 (8.7)
Operative organ injury 1(0.4)
Operative vessel injury 9 (3.6)
Postoperative acute myocardial infarction 2(0.8)

Postoperative stroke 0 (0)

Postoperative shock 1(0.4)
Postoperative respiratory distress 1(0.4)
latrogenic pneumothorax 0 (0)
Hospital-acquired pulmonary embolism 0 (0)
Hospital-acquired deep venous thrombosis 3(1.2)
Fall 4(1.6)
Pressure sore 4 (1.6)
Adverse drug event 135 (53.4)
Other 61 (24.1)
Severity
Life-threatening 2(0.8)
Serious 34 (13.4)
Clinically significant 158 (62.5)
Insignificant, trivial 59 (23.3)
Preventability
Definitely 2(0.8)
Probably 73 (28.9)
Probably not 171 (67.6)
Definitely not 7 (2.8)
Unable to determine NA
Serious and preventablet 12 (4.7)
Confidence of raters
Modest 44 (17.4)
Strong 209 (82.6)
Category of hospital care
Own medications 16 (6.3)
Hospital medications 115 (45.5)
Surgical complications 80 (31.6)
Procedures or tests 18(7.1)
Miscellaneous experience 24 (9.5)

Medical Record, Interview and

n (%) Medical Record,
n (%)

82 (100) 46 (100)
9(11.0) 4(8.7)
4 (4.9) 1(2.2)
3(3.7) 1(2.2)
1(1.2) 0 (0)
1(1.2) 0 (0)
1(1.2) 0 (0)
3(3.7) 3(6.5)
8(9.8) 5(10.9)
1(1.2) 1(2.2)
0 (0) 0 (0)

0 (0) 0 (0)
2(2.4) 0 (0)
3(3.7) 2(4.3)
0 (0) 0 (0)
0 (0) 3(6.5)
6(7.3) 3(6.5)
5(6.1) 1(2.2)

32 (39.0) 21 (45.7)
3(3.7) 1(2.2)
1(1.2) 3(6.5)

32 (39.0) 15 (32.6)

41 (50.0) 26 (56.5)
8 (9.8) 2(4.3)
2(2.4) 3(6.5)

29 (35.4) 13 (28.3)

23 (28.0) 17 (37.0)
0 (0) 0 (0)

28 (34.1) 13 (28.3)

11 (13.4) 9 (19.6)

22 (26.8) 13 (28.3)

60 (73.2) 33(71.7)

NA NA

NA NA

NA NA

NA NA

NA NA

NA = not applicable.

* Percentages may not total to 100% because of rounding. Six events identified by interview were determined to be duplicates (the same event) and were excluded.
T Includes events classified as “serious” or “life-threatening” and “probably” or “definitely” preventable.

www.annals.org
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Table 4. Serious and Preventable Adverse Events Reported in Interview Only*

Timing and Type

During hospital stay (predischarge) (n = 12)
Hospital-acquired deep venous thrombosis

Adverse drug event
Operative vessel injury
Adverse drug event

Hospital-acquired pneumonia
Adverse drug event

Wound infection
Hospital-acquired deep venous thrombosis
Other

Postoperative respiratory distress
Operative vessel injury

Operative nerve injury
Postdischarge (n = 9)

Other

Wound infection

Wound infection

Wound infection

Wound infection

Hospital-acquired deep venous thrombosis

Description

After open heart surgery, the patient developed pain in his leg, which was later discovered to be deep
venous thrombosis.

After placement of a left ventricular assist device, the patient received large amounts of diuretics. He
developed electrolyte abnormalities, which caused delirium.

After placement of an implantable cardiac defibrillator, the patient developed bleeding that led to a
prolonged hospitalization.

After receiving new medications in the hospital, the patient became disoriented and confused for 24
hours.

After a Whipple procedure, the patient developed postoperative pneumonia.

After receiving sleeping medication, the patient became disoriented, climbed out of bed, and acted
disruptively.

The patient developed a wound infection after a knee replacement.

After a knee replacement, the patient developed deep venous thrombosis in the lower leg.

After splenectomy, it was discovered that the patient had a bone marrow disorder that could have
been treated with medication alone.

After surgery for repair of an ankle fracture, the patient developed difficulty breathing.

The patient bled after laparoscopic gallbladder surgery, which necessitated additional surgery to stop
the bleeding.

After lung resection for cancer, the patient noted arm numbness and weakness of the hand.

After repair of a ventral hernia, the patient returned to the hospital with wound dehiscence.

After bilateral surgery on her legs, the patient returned to the hospital with infected surgical wounds.

After back surgery, the patient returned to the hospital with an infection requiring reopening of the
wound.

After abdominal surgery to relieve bowel obstruction, the patient returned to the hospital for
additional surgery to address an infection involving the screen used to repair a hernia.

The patient had surgery on the arteries of his legs. He developed a wound infection requiring a return
to the hospital for additional surgery and treatment.

The patient had an admission for leg surgery. After discharge, he developed deep venous thrombosis

necessitating readmission to the hospital for treatment.

Wound infection

The patient had implants placed for radiation therapy. One of the implants became infected, requiring

a return to the hospital for additional treatment.

Wound infection

After surgery for a broken leg, the patient developed a Staphylococcus aureus infection and was

readmitted for additional surgery and treatment.

Operative organ injury

The patient developed a bile leak after laparoscopic gallbladder removal and returned to the hospital

for operative repair and pain control.

* Reported in interview but not documented in the medical record. Includes events classified as “serious” or “life-threatening” and “probably” or “definitely” preventable. Each
event listed in this table represents a unique patient, and each patient had only 1 of these events.

events identified by both sources increased from 46 on the
initial review to 129 when reviewed again, 170 events iden-
tified by interview but not the medical record remained.

The interviews identified 27 postdischarge events, 21
of which were the result of hospital events that did not
manifest undil the patient was at home. The remaining 6
events did not represent new hospital-related adverse
events.

Description of Serious and Preventable Events
Discovered by Interview

Hospitals may be most interested in serious and pre-
ventable events identified by means of interview but not
documented in medical records. Table 4 shows the 12
serious and preventable predischarge events (occurring in
1.2% of the 998 patients in the sample) and 9 postdis-
charge events (0.9% of patients) identified by the interview
that were not documented in the medical record. To-
gether, they represented 2.1% of patients. For example, 1
patient developed deep venous thrombosis in the lower
part of his leg after a knee replacement. Another patient
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developed a postdischarge wound infection after bilateral
surgery on her legs.

DiscussioN

We examined postdischarge interviews as a new
method to identify patients who had adverse events while
hospitalized by comparing their findings to a review of
medical records. By using strict case definitions of adverse
events, we found that the medical record identified approx-
imately one fourth of the events reported by patients. The
2 detection methods have only moderate concordance,
which suggests that neither one alone can serve as a gold
standard. Several methods may be required to obtain a full
account of patient injury.

Regulatory agencies increasingly require hospitals to
track adverse events as a measure of performance and to
monitor patient safety. In a review of a series of rigorous
medical record review studies in the United States, Can-
ada, Europe, and Australia, the reported incidence of ad-
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verse events among hospitalized patients was between 2.9%
and 16.7% (10, 19-24). The Institute for Healthcare Im-
provement recently called for hospitals to review patient
records to identify adverse events (25). As hospitals allocate
resources to respond to these requirements, they will have
to decide whether conducting routine patient surveys to
identify adverse events is a productive use of resources.

Although postdischarge interviews identified only a
small number of additional serious and preventable events—
only 1% to 2% of discharges—they represented a substantial
increase in yield compared with the number of events iden-
tified from medical record review. Nevertheless, with such a
low incidence of serious preventable events, it seems unlikely
that hospitals will undertake routine medical record reviews
or single-purpose surveys for monitoring unless they are
required to do so. The cost of surveying patients could be
minimized, however, if questions about adverse events were
added to extant postdischarge surveys, which is now com-
monly done.

This study adds to the literature about the value of
using patients to report on their own medical treatment
and quality of care. Most previous studies about concor-
dance between patients and medical records have focused
on reporting diseases (26-28), the use of services (29, 30),
or ambulatory adverse drug events (31). To our knowl-
edge, only 1 study examined inpatient events and reported
that 55% of patient-reported events had corroborating in-
formation in the medical record; however, that study in-
volved only 228 patients on a single unit at 1 teaching
hospital (32). We had no independent method to verify
the occurrence of events not found in the medical record.
However, the agreement between the medical record and
the interviews was much higher for serious events (94%)
than for clinically significant and trivial events (77% over-
all), which suggests that patient reports are generally valid.

Getting accurate patient reports of adverse events is
difficult because of problems with recall, clinical knowl-
edge, and social desirability bias (33-35). Patients may be
reluctant to identify events because they fear alienating
their caregivers. Some may be too sick to report, although
concordance in our study was higher among patients with
more severe adverse events. Thus, we suggest that the best
use of postdischarge questions about adverse events may be
to screen cases for targeted review of selected medical
records or additional investigation.

Our study has several limitations that may affect its
generalizability. First, patients must have survived their
hospitalizations and have been healthy enough to partici-
pate. Patients who died during their stay may have been at
higher risk for an adverse event. Second, some patients had
more than 1 hospital admission, and they may have attrib-
uted the events inaccurately. Third, we could not interview
patients until 6 to 12 months after discharge, which may
mean that the concordance rates are lower than if the in-
terview took place soon after hospital discharge. Fourth,
only 51% of patients completing interviews authorized
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record review (not uncommon for complex consent forms
requesting access to sensitive information) (18). Neverthe-
less, persons authorizing access may have been more likely
to have had a serious adverse event. Fifth, most respon-
dents were white and non-Hispanic. Other racial or ethnic
communities may report complications differently. Sixth,
our physician reviewers judged the preventability of an
event on the basis of evidence in the medical record or
from the patient; a root cause analysis might have provided
a more accurate assessment. Seventh, older patients re-
ported lower rates of events, which could be because of
poorer recall, failure to recognize events, a tendency to give
caregivers the benefit of the doubt, or greater debility. Fi-
nally, we did not report on the marginal cost of obtaining
data about adverse events by means of patient interviews.
Hospitals could use surveys to detect adverse events to
identify patients for a targeted record review, in place of
medical record reviews, or as a complementary search strat-
egy. To reduce costs, hospitals could add items to the rou-
tine postdischarge surveys that many already conduct.
The Institute of Medicine and others view several
sources of adverse event reporting as complementary (1, 4).
We have tested this concept by asking unselected patients
to report adverse events and by reviewing their medical
records for further evidence of adverse events. We found
that even many months after discharge from the hospital,
23% of patients identified an adverse event that affected
their care, compared with a rate of 11% using medical
record review. The interviews identified 21 serious and pre-
ventable adverse events that the medical record review did
not detect. Each hospital will decide whether this yield
justifies the effort and expense of a survey. A hospital’s
decision will depend on its patient safety culture and on
the marginal value it places on identifying additional ad-
verse events. Policymakers will have their own set of con-
siderations when they decide whether to ask hospitals to
survey for adverse events. Hopefully, both will find ways to
use patients’ experiences to inform their efforts to serve the

public.
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