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Abstract
Objectives To compare the effectiveness, reliability,
and acceptability of estimating rates of adverse events
and rates of preventable adverse events using three
methods: cross sectional (data gathered in one day),
prospective (data gathered during hospital stay), and
retrospective (review of medical records).
Design Independent assessment of three methods
applied to one sample.
Setting 37 wards in seven hospitals (three public, four
private) in southwestern France.
Participants 778 patients: medical (n = 278), surgical
(n = 263), and obstetric (n = 237).
Main outcome measures The main outcome
measures were the proportion of cases (patients with
at least one adverse event) identified by each method
compared with a reference list of cases confirmed by
ward staff and the proportion of preventable cases
(patients with at least one preventable adverse event).
Secondary outcome measures were inter-rater
reliability of screening and identification, perceived
workload, and face validity of results.
Results The prospective and retrospective methods
identified similar numbers of medical and surgical
cases (70% and 66% of the total, respectively) but the
prospective method identified more preventable cases
(64% and 40%, respectively), had good reliability for
identification (� = 0.83), represented an acceptable
workload, and had higher face validity. The cross
sectional method showed a large number of false
positives and identified none of the most serious
adverse events. None of the methods was appropriate
for obstetrics.
Conclusion The prospective method of data
collection may be more appropriate for
epidemiological studies that aim to convince clinical
teams that their errors contribute significantly to
adverse events, to study organisational and human
factors, and to assess the impact of risk reduction
programmes.

Introduction
Review of medical records is considered the bench-
mark for estimating the extent of medical injuries in
hospitals.1–7 The limitations of this retrospective
method and the assessment of other objectives, such as
the impact of risk reduction programmes and
organisational and human factors, mean that alterna-
tive methods are needed.8–10 We compared prospective
and cross sectional methods for data collection with
review of medical records for assessing rates of adverse
events and rates of preventable adverse events in acute
care hospitals in France.

Methods
An adverse event was defined as an unintended injury
caused by medical management resulting in death, life
threatening illness, disability at time of discharge,
admission to hospital, or prolongation of hospital
stay.2–5 Preventable adverse events would not have
occurred if the patient had received ordinary standards
of care appropriate for the time of the study.

Our population sample was inpatients in medical,
surgical, and obstetric wards in acute care hospitals in
Aquitaine, France. The sample was obtained by a two
stage cluster stratified process (see figure on bmj.com).

Independent investigators consecutively applied
the three methods to the sample (figure). We used two
questionnaires, which were adapted from an English
survey.5 One was used for detection (by nurses and
midwives) and one for confirmation (by doctors).

Data collection

Cross sectional method
For the cross sectional method the detection investiga-
tors interviewed the head nurse and if necessary
consulted the patient’s medical records on the basis of
17 criteria (box 1). Patients who screened positive were
referred to the physician investigator who interviewed
the doctor who managed the patient on the day of data
collection, and consulted the patient’s medical records
if necessary. That day constituted the first day of the
prospective method.

Prospective method
For the prospective method the investigators visited
the ward on day one of the survey and on two other
occasions during the first seven days, then once a week
for up to a month. The doctor involved in the prospec-
tive method visited the ward at the end of the first week
then when the last patient was discharged or on day 30
if patients were still present.

Retrospective method
For the retrospective method, review of the medical
records began 30 days after the cross sectional method.
The proportion of cases (incidence rate for retrospec-
tive and prospective methods, point prevalence for
cross sectional method) was computed by taking into
account the hospital’s cluster effect.

Details of randomisation and data collection are on bmj.com
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Outcome measures and statistical analysis
Effectiveness of the methods was determined by the
proportion of cases identified in relation to a reference
list. This list was based on the adverse events identified
by any one of the three methods. We calculated the
proportion of preventable cases detected by each
method in relation to the reference method.

We used paired �2 tests to compare the effective-
ness of the prospective and retrospective methods for
identifying cases, preventable cases, and their sub-
groups (adverse events occurring during hospital stay,
those responsible for all or part of hospital admission,
and the most serious—associated with death or life
threatening illness). For these subgroup analyses, we
aggregated data from the medical and surgical wards

using an equivalent weight, because in France the
number of beds in these specialties is similar.

Reliability of the prospective method was assessed
from cases detected on the first day of the study and
confirmed twice—by the doctors performing the cross
sectional and prospective methods. Acceptability and
face validity of the results were assessed during sessions
with each clinical team. Questions were open ended
and participants could express their perception of the
workload and of the truthfulness of the results of each
method.

Results
We selected 37 wards in three public and four private
hospitals: medical (n = 15), surgical (n = 14), and
obstetric (n = 8). The three methods were applied to
778 patients: 278 in medicine, 263 in surgery, and 237
in obstetrics. The adverse event rates found by the pro-
spective and retrospective methods were similar, and
the point prevalence obtained by the cross sectional
method was about one third lower than that of the
other two methods (table). The incidence of prevent-
able adverse events assessed prospectively was 25%
higher than that assessed retrospectively.

Thirteen of the 254 adverse events were excluded
from the reference list and considered as false
positives. The final list comprised 241 adverse events in
174 patients (110/80 in medicine, 114/80 in surgery,
and 17/14 in obstetrics). Of these 174 patients, 122
(70%) had one adverse event, 38 (22%) had two adverse
events, and 14 (8%) had three adverse events (125
patients had at least one adverse event on the day of
cross sectional data collection). See bmj.com for details.

The prospective method was significantly more
effective than the retrospective method at identifying
cases in medicine (paired �2 = 8.64, P < 0.01) and less
effective at identifying cases in surgery (paired
�2 = 3.24, P < 0.07). The prospective method was
significantly more effective at identifying preventable
cases in medicine (paired �2 = 17.8, P < 0.005) but no
difference was observed in surgery. In obstetrics, effec-
tiveness was not different but there were too few
adverse events to draw conclusions.

When the medical and surgical cases were
aggregated, the prospective and retrospective methods
showed similar effectiveness (70% and 66% of 160
patients identified, respectively), but the prospective
method was more effective at identifying preventable
cases (64% and 40% of 71 patients, respectively;
P < 0.02). Effectiveness was similar for adverse events
occurring during hospital stay (68% and 64% of 110
patients), those responsible for hospital admissions
(63% and 59% of 75 patients), and the most serious
events (44% and 33% of 52 patients).

Reliability of cases identified among the 145 cases
detected on the first day of study was good (global

Day 1 of survey
(median delay: 4 days after

admission to hospital)

Data collected from clinical
team by nurse 1

and doctor 1

Method of data
collection

Timing of data
collection

Cross sectional method

Day 1 of survey to end of
hospital stay (maximum

30 day follow up)

Data collected from clinical
team by nurse 1

and doctor 2

Prospective method

Patient's hospital stay Time

After hospital stay

Data collected from medical
records by nurse 2

and doctor 3

Retrospective method

Method and timing of data collection

Box 1: Criteria used when consulting medical records
• Unplanned admission as a result of any healthcare management during
the 12 months before index admission
• Hospital incurred unintentional patient injury
• Adverse drug reaction or drug error
• Hospital acquired infection or sepsis
• Unplanned removal, injury, or repair of organ or structure during
surgery, invasive procedure, or vaginal delivery
• Unplanned return or visit to the operating theatre
• Unplanned open surgery after closed or laparoscopic surgery
• Cardiac or respiratory arrest, low Apgar score
• Development of neurological deficit not present on admission
• Injury or complications related to termination of labour, and delivery
including neonatal complications
• Other patient complications including myocardial infarction, deep vein
thrombosis, cerebrovascular accident, pulmonary embolism
• Patient or family dissatisfaction with care received documented in the
medical record, or documentation of claim or litigation
• Unplanned transfer from general care to intensive care or higher
dependency
• Unplanned transfer to another acute care hospital
• Unexpected death (that is, not an expected outcome of the disease during
hospital stay)
• Documented pain or psychological or social injury
• Any other undesirable outcomes (not covered by any of the other criteria)

Proportion of inpatients with at least one adverse event according to epidemiological method (n=778)

Characteristic

Retrospective Prospective Cross sectional

No % (95% CI)* No % (95% CI) No % (95% CI)

Patient with adverse event 112 14.5 (10.4 to 18.7) 120 15.4 (12.2 to 8.7) 76 9.8 (6.8 to 12.8)

Patient with preventable
adverse event

31 4.0 (5.2 to 6.7) 50 6.4 (4.9 to 8.0) 27 3.5 (2.0 to 4.9)

*Hospital’s cluster effect taken into account.
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agreement 91.7%; � = 0.83, 95% confidence interval
0.67 to 0.99), but agreement about preventability was
low (67.8%; � = 0.31, 0.05 to 0.57). See box 2 for advan-
tages and disadvantages of the three methods.

Discussion
The retrospective method of data collection is as effec-
tive as the prospective method for estimating adverse
event rates. The prospective method has several advan-
tages over retrospective and cross sectional methods. It
identified more preventable cases, was more reliable,
had better face validity, and involved an acceptable
workload.

Limitations of study
The external validity of perception of workload is
questionable because it was assessed in a limited
number of care teams without using a structured inter-
view. The external validity of effectiveness and reliabil-
ity may have been biased due to the small number of
hospitals and wards. In medicine the preventable cases
may have been under-represented because two of the
15 wards specialised in oncology and accounted for 23
of the 110 (21%) adverse events, of which only five were
preventable. Because there is no gold standard for the
reference list,11 it may have contained errors because it
was established by doctors, and not all the doctors
involved in adverse events participated in this process.
However, the validity of the list would have been ques-
tionable if doctors had agreed with cases identified by
the prospective method (because they were involved in
their identification) and had invalidated many of the
cases identified by the retrospective method; only one
case was invalidated. Eight patients who were still in the
clinical wards at the beginning of the retrospective
method (so medical record review could not be
performed) had adverse events according to the
prospective method. This may have resulted in bias in
favour of the prospective method.

Strengths of study
One strength of our study was the different results
shown according to ward type by stratification. Unlike
our results, another study found that the prospective
method detected twice to four times more complica-
tion rates in surgical patients than did a review of
medical records.12 These results may be due to
differences in definitions or in data collection. The
prospective method has proved more effective than the
retrospective method for specific risks.13 14

Data on the incidence of obstetric adverse events
are sparse.15 Most studies focus on a limited number of
events.16 The performance of the three methods was
low. Further studies are needed since adverse events in
obstetrics are of major importance because the
patients are generally healthy women.

Overall, 11 of the 28 nosocomial infections in our
study that should have been identified by the cross
sectional method were missed. This method should be
used cautiously because of the high rate of false
positives and false negatives. Because we expected the
cross sectional method to be less effective, we aimed to
assess the extent of the lack of effectiveness.

Conclusions
Our results provide new insights into the epidemiology
of adverse events. Firstly, they suggest ways to improve

prospective assessment. For example, under identifica-
tion could be reduced by providing doctors with detailed
information before data collection and by reviewing
medical records before interviewing the doctors.
Secondly, our results suggest that the prospective
method is preferable for assessing the impact of risk
reduction programmes (better reliability), for convincing
clinical teams that their errors contribute significantly to
adverse events (better face validity resulting partly from
team’s involvement in data collection), for improving the

Box 2: Advantages and disadvantages of three methods used to
estimate adverse event rates

Prospective method (data collected during hospital stay)
Advantages
• Best effectiveness for identifying preventable events
• Good reliability of judgment of iatrogenic nature of events
• Staff sufficiently involved to understand notion of iatrogenic risk and
search for causes
• Preferred because of their pedagogical and communicative virtues
• Good appreciation of chain of events and their consequences
• Possible role as “red flag” for care providers during data collection

Disadvantages
• Most expensive
• Heaviest workload, although perceived as acceptable:

Several visits for investigators
Staff must be available

Cross sectional method (data gathered on given day)
Advantages
• Least expensive
• Seamless continuation of former methodological approaches to
iatrogenic risk
• Methodological approach fully understood by professionals and
appreciated because it is rapid and easily renewed
• May be sufficient to justify implementation of a risk reduction policy and
to define priorities
• Good reliability of judgment of iatrogenic nature of events; possible role
as “red flag” for care providers during data collection

Disadvantages
• Consequences of lack of follow up during patient’s hospital stay:

Lowest effectiveness
Lack of validity due to measurement errors (false positives and false
negatives)
Prevalence biased by underestimation of frequency, particularly of deaths,
and by over-representation of short stays

• Believed by unit staff to involve an excessive workload for obtaining
imprecise estimations
• Inadequate to serve as initial estimation when evaluating impact of risk
reduction policy

Retrospective (review of medical records)
Advantages
• Good effectiveness, even superior in surgery for estimating adverse event
incidence
• Almost no workload for staff
• Data collection easily planned
• Method sometimes favoured by surgical teams and centres

Disadvantages
• Difficulty to judge iatrogenic and preventable nature on basis of
sometimes piecemeal data. Therefore:

Measurement errors due to quality of medical records and to lesser
reliability of judgment of iatrogenic nature
Underestimation of preventable events

• Lower face validity of results, especially for preventability judgment (no
involvement of staff)
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assessment of consequences, and for studying organisa-
tional and human mishaps (especially better effective-
ness in identifying preventable adverse events).
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What is already known on this topic

Estimates of adverse event rates from large studies
are based on review of medical records, despite
limitations

The epidemiology of adverse events is moving
towards more analytical and evaluative goals for
which these limitations may be serious issues

What this study adds

No reference method exists for identifying adverse
events

The retrospective method is appropriate for
estimating rates of adverse events

The prospective method, based on data gathered
from wards, should be preferred for describing
causes and consequences of adverse events and
for evaluating risk reduction programmes

The type of epidemiological method should be
chosen according to objectives

A perfect death

My mother was 85 years old. She had just returned from her
biennial “long trip” adventure. This time she had travelled alone
across the United States visiting friends. She was proud of having
boarded 24 planes and of having seen the “grassy knoll” in Dallas
from which John Kennedy had been shot. She had lost weight
though, and she looked very pale. “Sit down,” she said when I
next telephoned. I sat down. “I am dying. I have cancer of the
pancreas. It has gone to the liver. They say it will be three to six
months, but I know it won’t be that long.”

She told me that she wanted to say goodbye to her many
friends. Refusing all help, she set herself a schedule of inviting
them to her house—cooking meals for them, telling them her
diagnosis, comforting them, and returning any gifts they had ever
given her. She said that she saw such gifts as lifelong loans and
that the time had now come to repay them.

Her strength was ebbing, but she seemed ever more focused
and determined. She was referred to her local palliative care team
and was delighted at their positive and unpatronising attitude.
She rather reluctantly accepted a blood transfusion but said she
was sure it would not relieve her exhaustion. She was right.

Within a month of her diagnosis, she was too tired and
breathless to walk across her living room. She was admitted to the
local hospice, where she seemed to rally. Friends poured in and

she “held court” as she had always loved to do. “It’s so unfair,” she
said in mock complaint. “All my life I’ve entertained my friends.
Now you should be entertaining me, but I am still the one telling
the stories.”

The next day, a Sunday, she was much weaker. “I’ve had
enough,” she said. “No more transfusions. No more drugs. I want
it to be over. They say it’s a matter of weeks, but I don’t think so.”

On Monday I had to work all morning and did not get to the
hospice until mid-afternoon. I was told that she was no longer
taking telephone calls or seeing visitors but that she wanted to see
me. As I walked in she looked at me, her gaze as piercing as if I
was still her naughty child. “Sit down,” she said. I sat down. She
died.

I am grateful that she had waited for me. I have also learnt that
the “good death” that is the aim of modern palliative care is about
much more than symptom control. It is, or should be, about
enabling people to retain their dignity, to exercise choice, and
above all to stay in control until (as in my mother’s case) their last
moment.

Cornelius Katona dean, Kent Institute of Medicine and Health
Science, University of Kent, Canterbury
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