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AbstrAct
Background Medical record review (MRR) is used to 
assess the quality and safety in hospitals. It is increasingly 
used to compare institutions. Therefore, the external 
reproducibility should be high. In the current study, we 
evaluated this external reproducibility for the assessment 
of an adverse event (AE) in a sample of records from two 
university medical centres in the Netherlands, using the 
same review method.
Methods From both hospitals, 40 medical records 
were randomly chosen from patient files of deceased 
patients that had been evaluated in the preceding years 
by the internal review committees. After reviewing by the 
external committees, we assessed the overall and kappa 
agreement by comparing the results of both review rounds 
(once by the own internal committee and once by the 
external committee). This was calculated for the presence 
of an AE, preventability and contribution to death.
Results Kappa for the presence of AEs was moderate 
(k=0.47). For preventability, the agreement was fair 
(k=0.39) and poor for contribution to death (k=−0.109).
Conclusion We still believe that MRR is suitable for the 
detection of general issues concerning patient safety. 
However, based on the outcomes of this study, we would 
advise to be careful when using MRR for benchmarking.

InTroducTIon
In many countries worldwide, healthcare 
inspection increasingly demand informa-
tion on the quality and safety of patient care 
in hospitals. Several tools have been imple-
mented by hospitals for the monitoring of 
their patients’ safety.1 2 A widely used tool 
is systematic medical record review (MRR). 
In the Netherlands, hospitals are obliged to 
either arrange an internal MRR system or take 
part in a national monitoring programme of 
care-related harm (performed every 4 years) 
executed by the Netherlands Institute for 
health services research (NIVEL).3–5

Hospitals using an MRR system frequently 
evaluate a subset of records (eg, every 10th 
admission) to lower the burden of MRR or 
select cases most likely to contain adverse 
events (AEs) (eg, only patients who died 
during hospitalisation). An additional 
method to lower the burden of MRR for 

physicians is to use a trigger system, which is 
executed by nurses in a previously defined 
set of records. When one or more triggers 
are found, the record is evaluated by a review 
committee. The results of this MRR should 
be reliable and valid because the outcome 
could lead to changes in care for future 
patients. Therefore, ideally, results must be 
both internally and externally reproducible. 
Internal reproducibility is necessary to obtain 
support for proposed improvements within 
a given institution. External reproducibility 
is necessary to compare results across institu-
tions (benchmarking). However, well-defined 
criteria guiding the reviewer in how to fulfil a 
good MRR have not been specified clearly in 
international literature or guidelines.6–11

In the current study, we focus on the 
committee judgement and analyse the 
external reproducibility of the committee 
judgement on a sample of records from two 
university hospitals in the Netherlands, using 
the same review method.

Moreover, we also evaluate the root cause 
of potentially preventable AEs and their 
corresponding reproducibility.

Methods

Selection of records
For both hospitals, 40 medical records were 
extracted from patient files of deceased 
patients that had been investigated and 
completed in the preceding 2 years by the 
internal committees (2014–2016) (hospital 
1: 448 out of 717 records, hospital 2: 379 
out of 512 records, figure 1A,B). The first 
step of the selection was as follows: records 
were selected according to the expertise of 
the committee members that participated 
(see section study). Then, the sample was 
randomly chosen from these departments. 
The selection of the records was executed by 
DK using the Excel random generator.

Furthermore, 50% of the records were 
selected out of the group with suitable 
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Figure 1 (A and B) Medical record selection for centres 1 and 2. AEs, adverse events.

records with an AE and the other half out of the group 
without an AE. Records selected for the committee from 
hospital 1 comprise patients originally treated by cardi-
ology, surgery or internal medicine departments. For the 
committee from hospital two, they were originally treated 
by internal medicine, surgery, intensive care unit, cardi-
ology or the neurology department. Since we wanted to 
investigated the external reliability of the review process 
only, we selected records in which nurses had found trig-
gers when they were evaluated for the first time by the 
internal committee.

Study
In 2016, we gathered two times for three consecutive 
days (in 2016) and the selected medical records were 
evaluated on location by the delegates of the external 
hospital committee. The committee of centre 1 thus 
evaluated in this study the records of centre 2 and vice 
versa. The admission department of the patient deter-
mined which specialist would (preferably) investigate a 
specific record. If this would be, for example, surgery, 
then a surgeon from the committee would evaluate the 
record. After these 3 days, the outcome of the evaluation 
by the delegates was discussed in a consensus meeting 
in which at least the three delegates were present. This 
consensus meeting was performed by the committees 
separately. During this meeting, a conclusion had to be 
reached on whether an AE had occurred. Furthermore, 
its potential preventability was assessed and the potential 
contribution of the AE to the death of the patient was 
determined. There was no time limitation for the review 
or the discussion in the committee. Each committee 
was blinded for the results of the first evaluation of the 
records by the other committee. The study process is 
further clarified in figure 2.

Committees
For hospital 1, the delegates were as follows: an internist, 
a surgeon, and a cardiologist; there has been an MRR 
committee in this centre since 2008.

At hospital 2, the delegates were as follows: an internist, 
cardiothoracic surgeon and a neurologist; they started 
with MRR, according to the same format as hospital 1, 
in 2014. All reviewers took part in the national NIVEL 
studies and were therefore trained in the same fashion.5

During the previous years, both committees used the 
same review procedure. Previous research showed the 
results of this internal MRR to be acceptably reliable.12

Training
For the participation in the NIVEL studies, the nurses 
and physicians followed a 1-day training in small groups 
(maximum 12 participants) led by one member of the 
research team and one experienced nurse or physician, 
respectively. During the training, the study protocol, defi-
nitions and review forms were explained and examples of 
(preventable) AEs were discussed. The reviewers practised 
with cases and they were provided with a review manual. 
After 1 month of reviewing, the reviewers had a half-day 
training session to discuss their problems concerning 
the review process and definitions and to update the 
reviewers with the latest insights about the review process. 
These training sessions were frequently repeated during 
data collection.

Statistics and analyses
We aimed for a kappa of 0.6 or more, while we expected 
a kappa of 0.75. With a type 1 error of 0.05 and a type 2 
error of 0.20, a sample size of 80 cases was found to be 
sufficient.13

To evaluate the output of the external review, we 
performed the following analyses: overall agreement and 
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Figure 2 Medical record review procedure. AE, adverse event.

corresponding kappa agreement with a 95% CI. This was 
executed for the following variables: the presence of an 
AE, the presence of a potentially preventable AE and the 
presence of an AE which had contributed to the death of 
the patient.

By using cross tabulation, we calculated the observed 
overall agreement (accuracy) within the four groups 
(presence, preventability, contribution to death and root 
cause) with the corresponding 95% CI.

Prevalence-adjusted and bias-adjusted kappa (PABAK) 
calculations were done and reported along with kappa, 
to show how data would have been with equal distribu-
tions of positive and negative test results. Finally, corre-
sponding prevalence and bias indices were calculated.14

Furthermore, for every medical record separately, we 
evaluated the AEs that the committees found. We checked 
if the same AEs were found as during the first evaluation. 
If more than one AE was found, we checked if at least the 
same AE compared with the first evaluation was present. 
This was also done for preventability of the AEs and the 
contribution to death of all AEs.

The values of kappa were categorised as follows: the 
degree of agreement was categorised as poor (κ<0), slight 
(κ=0.00–0.20), fair (κ=0.21–0.40), moderate (κ=0.41–
0.60), substantial (κ=0.61–0.80) or almost perfect 
(κ=0.81–1.00).15

definitions
An AE was defined as an unintended outcome caused by 
the (non-)action of a caregiver and/or the healthcare 
system resulting in temporary or permanent disability or 
death of the patient.16

When an AE had been identified, its potential prevent-
ability was assessed (subdivided in the categories not 
preventable and potentially preventable) and the poten-
tial contribution of the AE to the death of the patient was 
determined (subdivided into: no contribution and poten-
tial contribution).

data storage
All results were saved using software provided by Medirede, 
Clinical File Search V.3 (Mediround BV, 2015).
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Table 1 Evaluation of the committees regarding the 
presence of an AE

AE present 
(committee 1)

AE not present 
(committee 1)

AE present 
(committee 2)

34 14 48

AE not present 
(committee 2)

7 25 32

 41 39 80

AE, adverse event.

Table 2 Evaluation of the committees regarding the 
potential preventability of the AEs

AE potentially 
preventable 
(committee 1)

AE not 
preventable 
(committee 1)

AE potentially 
preventable 
(committee 2)

8 3 11

AE not preventable 
(committee 2)

7 16 23

 15 19 34

AEs, adverse events.

Table 3 Evaluation of the committees regarding the 
potential contribution of the AEs to death

AE contributed 
(committee 1)

AE no 
contribution 
(committee 1)

AE contributed 
(committee 2)

22 2 24

AE no contribution 
(committee 2)

10 0 10

 32 2 34

AEs, adverse events.

data safety
The study was approved by the Medical Ethics Committee 
(of both participating centres). To guarantee privacy, the 
medical records were only accessible at the centre itself. 
The selected records were accessible in the digital envi-
ronment of the hospital. Furthermore, reviewers signed 
confidentiality contracts.

reSulTS
In all, 80 records in total were reassessed; here, we present 
the results after review by the other committee. Outcomes 
for all records were available.

Medical records overall agreement
Table 1 shows the evaluation of the cases regarding the 
presence of an AE. The overall agreement was 74% and 
the corresponding kappa 0.48 (95% CI 0.28 to 0.67). 
PABAK was 0.48 (95% CI 0.28 to 0.67).

Table 2 shows the number of AEs that were found by 
two teams, the evaluation regarding the potential prevent-
ability of this AE. The overall agreement regarding the 
preventability was therefore 71% and the kappa agree-
ment 0.39 (95% CI 0.08 to 0.69). PABAK was 0.41 (95% 
CI 0.11 to 0.72).

Table 3 shows the evaluation of both teams regarding 
the contribution of the AE to death of the patient. The 
overall agreement regarding this contribution of the AE 
was 65% and the corresponding kappa agreement was 
−0.109 (95% CI −0.24 to 0.02). PABAK was 0.29 (95% CI 
0 to 0.61).

root cause analysis
The total number of cases with a potentially preventable 
AE according to both committees, hence labelled with 
a suspected cause, was 4. The overall agreement on this 
cause was 71%, with a kappa of 0.481 (95% CI 0 to 1).

dIScuSSIon
This study shows that, although the overall agreement of 
a judgement seems promising (as shown in table 1), the 
agreement of the reviewers for the presence of an AE is 
moderate with a kappa of 0.47. The agreement for the 
preventability was fair (k=0.39) and for the contribution 
of the AEs to death was poor (k=−0.109).17 The calcula-
tions of the PABAK show that the prevalence and bias had 
a negligible effect on the results. Only for the contribu-
tion of the AE to the death of the patient, an effect of the 
prevalence was shown. This indicates that the external 
reproducibility of MRR is not optimal and needs improve-
ment.18

The NIVEL studies reported comparable results for 
the agreement between external reviewers. Their kappa 
agreement ranged between 0.24 and 0.47 for the pres-
ence of an AE. For preventability of an AE, the kappa 
was found to be 0.43. The improvement was explained by 
more intensified training.3 4

Sharek et al19 and Landrigan et al20 also show a 
moderate agreement for the AE presence and its severity 
between internal review teams and external review teams. 
However, the performance of these teams was not evalu-
ated in a second hospital with different cases. This makes 
a comparison with our study difficult. Finally, Schild-
meijer et al21 showed a comparable agreement for the 
presence of an AE between teams using the global trigger 
tool (GTT) method.

Strong points of our study are as follows: the blinding 
of the two committees for the results of the first review 
by the other committee. Furthermore, we have chosen 
two comparable committees from two university hospi-
tals using the same review method, to exclude that the 
review method itself caused any differences that would be 
found. Also, this is the first study in which committees 
of two hospitals review each other’s medical records for 
the evaluation of the external reproducibility. Contrarily 
to the NIVEL studies, which only compare results of 
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two external committees, we compared the review of an 
external with an internal committee as is more common 
in other studies.19 22 Also, we believe that the reviewers in 
both committees can be seen as experts, since they eval-
uate medical records on a regular base (not only for study 
purposes).23 Furthermore, when we started the study, 
both teams already performed MRR for at least 3 years. 
The number of records evaluated by these two commit-
tees per year far exceeded the total number of records 
in the study by Landrigan et al.23 This study showed that 
the agreement improved when the reviewers gained more 
experience, which we do not think could be the case for 
our reviewers since they were already experienced at the 
start of our study. Obviously, there are also some points 
for improvement.

In our study, we cannot exclude differences in the perfor-
mance of the two committees although both of them apply 
the same review method. Reasons for this could be as follows. 
First, the clinical background of the reviewers was slightly 
different. Second, committee 1 gave their final judgement 
after consulting other committee members who were not 
involved in scrutinising the 40 cases from the external 
review. Whereas committee 2 recorded the final judgement 
after reaching consensus in their group of three members. 
Finally, centre 2 has been active for a shorter period and 
aims to detect all AEs, whereas centre 1 with a longer expe-
rience focuses on the most severe and preventable AEs. The 
detection rate of AEs in all records (preventable and not 
preventable) is therefore much higher in centre 2 than in 
centre 1 (29% vs 18%).

Also, the number of records in which the root cause 
of the AE was noted was too small to draw conclusions 
on the agreement (this is also reflected by the large CI). 
Furthermore, committee 1 consisted partly of recently 
retired specialists while the other committee consisted of 
solely active physicians. Centre 1 chose to use the exper-
tise of retired specialists since they have more time for 
the investigation of the records compared with presently 
active specialists who need to review medical records on 
top of their usual work. At the same time, in centre 2, the 
active specialists in the committee get dedicated time for 
their MRR. Additionally, although the committees were 
instructed to use their common method for review and 
final decision we cannot exclude any influence of the fact 
that the review of the 40 cases in the other hospital was 
done especially for study purposes. Finally, some of the 
medical records contained more than 1 AE, which made 
it easier for the external committee to find at least one of 
these AE; this could have led to an overestimation of the 
external reproducibility. Most MRR studies call for more 
research and exploration of possibilities for improving 
the inter-rater reliability since there is a need for more 
good quality studies on this topic.9 24–28 However, a recent 
article by Leistikow endorses otherwise. According to this 
article, the main reason for the disappointing reproduc-
ibility of MRR is because it depends on the values and view 
of the person who is performing the review.29 30 At the 
same time, the definitions of an AE and its preventability 

are changing over time.31 Moreover, we should not only 
apply traditional medical research methods for evalu-
ating patient safety but also involve behavioural and social 
sciences. Organisational behaviour research in health-
care, for example, has highlighted the psychological, 
social, cultural and economic obstacles to a simple imple-
mentation of a solution. These sciences can help in under-
standing the complexity of patient safety.32 33 Combining 
these approaches could provide a better understanding of 
the complexity of patient safety and help with the design 
of interventions that are really beneficial for patients.29

In conclusion, we think that MRR is suitable for the 
detection of general issues in patient safety and also for 
the discussion of individual cases. However, the suboptimal 
reproducibility of MRR reduces its potential for bench-
marking. Finally, we think at least a better definition of 
preventability and also of contribution to death is needed if 
we want to compare the outcomes between hospitals.
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