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Problem: Lack of comparable data on adverse outcomes in hospitalised surgical patients.
Design: A Plan-Do-Study-Act (PDSA) cycle to implement and evaluate nationwide uniform reporting of
adverse outcomes in surgical patients. Evaluation was done within the Reach Efficacy-Adoption
Implementation Maintenance (RE-AIM) framework.
Setting: All 109 surgical departments in The Netherlands.
Key measures for improvement: Increase in the number of departments implementing the reporting
system and exporting data to the national database.
Strategies for change: The intervention included (1) a coordinator who could mediate in case of problems;
(2) participation of an opinion leader; (3) a predefined plan of action communicated to all departments
(including feedback of results during implementation); (4) connection with existing hospital databases; (5)
provision of software and a helpdesk; and (6) an instrument based on nationwide standards.
Effects of change: Implementation increased from 18% to 34% in 1.5 years. The main reason for not
implementing the system was that the Information Computer Technology (ICT) department did not link data
with the hospital information system (lack of time, finances, low priority). Only 5% of the departments
exported data to the national database. Export of data was hindered mainly by slow implementation of the
reporting system (so that departments did not have data to export) and by concerns regarding data quality
and public availability of data from individual hospitals.
Lessons learned: Hospitals need incentives to realise implementation. Important factors are financial
support, sufficient manpower, adequate ICT linkage of data, and clarity with respect to public availability
of data.

A
t a time of increasing patient awareness and stories in
newspapers about differences in mortality rates and
adverse outcomes between hospitals, there is an

increasing need to develop nationwide and uniform reporting
of outcomes. Such a reporting system should enable
healthcare professionals to study why hospitals differ in
adverse outcomes, and whether these differences continue to
exist after adjustment for differences in patient mix and
treatment mix between hospitals. At the same time, a
nationwide reporting system may be used to study determi-
nants of adverse outcomes and as a data source to inform
patients before treatment. Hospitals with high rates of
adverse outcomes may target these determinants to reduce
the occurrence of adverse outcomes, thereby improving the
quality of care. Nothing is gained by false positive signals of
differences between hospitals that are based on differences in
definition or in methods used.

OUTLINE OF PROBLEM AND CONTEXT
In most surgical departments of hospitals in The Netherlands
adverse outcomes are registered,1 but often only on paper and
using different definitions and classification methods in
different hospitals. This is far from ideal for comparing the
outcomes of different hospitals. To improve the current
situation, a uniform nationwide reporting system of adverse
outcomes is needed in which the same definitions are used,
adverse outcomes are classified and coded in the same way,
and the same information is gathered that may possibly
explain (part of) the differences in outcomes between
hospitals.

The Association of Surgeons in The Netherlands aims to
implement a uniform reporting system of adverse outcomes

in routine surgical care in all hospitals, to establish a national
database, and to study differences in adverse outcomes
between hospitals. The integration in routine surgical care
means that reporting is carried out by surgeons and surgical
residents, in contrast with previous studies which were
usually based on retrospective record review carried out by
experts.2–5 As a result, surgeons and residents from all
hospitals have to be convinced to change their current
practice and to use this uniform reporting system.

This project is part of the adverse outcome programme of
the Order of Medical Specialists6 which aims to develop and
implement uniform and nationwide reporting of adverse
outcomes by all national scientific associations of medical
specialties in The Netherlands. The Association of Surgeons
in The Netherlands was the first specialty to develop software
including the uniform reporting system. Other specialties or
other countries aiming to implement nationwide uniform
reporting of adverse outcomes will benefit from the lessons
learned in the present study.

The purpose of this paper is to evaluate the implementation
of this nationwide reporting system, both the local imple-
mentation in hospitals and the export of data to the national
database. Specific centres for surgical problems in children
and private clinics were excluded. Together, the surgical
departments had over 370 000 patient admissions in 2002.7

ASSESSMENT OF PROBLEMS AND STRATEGY FOR
CHANGE
Approach
The Plan-Do-Study-Act (PDSA) cycle was used.8 The different
phases of this cycle were defined as:
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N Plan: to establish a national database of adverse outcomes
in surgical patients in order to study differences between
hospitals.

N Do: to implement a nationwide uniform reporting system
of adverse outcomes in all surgical departments in the
Netherlands.

N Study: to evaluate the local implementation of the
reporting system in the hospitals and export of data to
the national database, and to identify factors facilitating or
hindering implementation.

N Act: to determine which measures are taken or recom-
mended to further improve the approach.

Questionnaires were sent to all surgical departments on
two occasions to assess (1) the extent to which the reporting
system was implemented, (2) changes in the extent of
implementation, (3) the need for (more) support with
implementation, and (4) whether data were sent to the
national database or reasons for not doing so. Based on this
information, we identified facilitating and hindering factors
which can be used to improve the strategy used. In addition,
we show which information can be obtained from the
national database and whether determinants for differences
in adverse outcomes between hospitals can be identified.

Intervention
From a recent review9 we identified the following facilitating
factors that were included in our implementation strategy:

(1) Participation of an opinion leader (a surgeon), a process
manager (coordinator) and experts. The coordinator
could be reached for (onsite) support and to mediate in
case of problems with local implementation.

(2) Use of a predefined plan of action communicated to all
departments, including regular feedback of accomplished
results during implementation (through letters and
presentation at conferences) to motivate surgeons that
it could be done.

(3) Use of a nationwide definition of an adverse outcome10

agreed upon by all medical specialties, and clear
procedures on how to report adverse outcomes in daily
clinical practice and enter these in the software.

(4) Use of a nationwide multidisciplinary approach regarding
the classification of adverse outcomes. Adverse outcomes
were classified on three dimensions: (a) pathology (such
as bleeding, infection); (b) location, both region (such as
abdomen, arm) and organ or organ system (such as lung,
liver); and (c) external factors and other characteristics
(such as medication). For each dimension, existing
classification systems were followed as closely as
possible, although adaptations were made as required
by the specific nature and the analysis framework of
adverse outcomes. For example, the first dimension—
pathology—was inspired by the International
Classification of Diseases 10th revision, adapting its
general framework to the specific demands of adverse
outcomes (as opposed to naturally occurring disease).

(5) Provision of software including the classification men-
tioned under (4), the possibility to export data to the
national database to be carried out by surgeons them-
selves, and a helpdesk.

(6) Connection with existing hospital databases to facilitate
reporting, which had to be created by the Information
Computer Technology (ICT) department using standard
procedures. These included that standard linkages were
available (for free) for the main types of hospital
information systems (covering about 75% of the hospi-
tals), so that the ICT department only had to make

adjustments resulting from local variations in the
implementation of the hospital information system.

(7) Flexibility in adapting (the software) to current practices,
mostly done with help from the coordinator.

In addition, the coordinator actively approached depart-
ments to inquire about problems encountered—followed by
onsite visits if needed—to facilitate implementation.

KEY MEASURES OF IMPROVEMENT
The Reach Efficacy-Adoption Implementation Maintenance
(RE-AIM) framework,11 12 a well known framework used in
the evaluation of interventions, was used to evaluate the local
implementation in hospitals and the export of data to the
national database. On every dimension of this framework we
defined measures for success of the intervention (table 1).
These measures relate to questions in two questionnaires that
were sent to the departments in 2002 and 2003. The
following information was obtained for each surgical
department:

(1) Whether adverse outcomes were reported (yes/no) and
how these were registered (on paper/using the software
supplied/own system/other).

(2) Whether the supplied software was installed (yes/no)
and reason for not installing (no priority of hospital or
ICT department/lack of time but intends to do so in the
future/problems with linkage to hospital information
system/own system/other).

(3) Whether a linkage with the hospital information system
was achieved and, if not, which problems were encoun-
tered (no priority of hospital or ICT department/lack of
time but intends to do so in the future/own system/
other).

(4) Whether the reporting system was fully implemented:
the software linked to the hospital information system
was used to systematically report adverse outcomes.

Table 1 Application of RE-AIM framework to study
intervention

Reach: % of target population that participated in this intervention
% of surgical departments that received software
% of surgical departments reporting adverse outcomes in 2002

Efficacy: success rate if implemented as in protocol
% of surgical departments sending in information to national database
over period 2000–2
% of surgical departments intending to send information to national
database over the year 2003

Adoption: % of settings that will adopt this intervention
% of surgical departments willing to implement reporting system
% of surgical departments unwilling because of own reporting system

Implementation: extent to which intervention is implemented
% of surgical departments with successful implementation of reporting
system in 2003
% of surgical departments without implementation in 2002 but with
successful implementation in 2003
% of surgical departments experiencing problems with implementation
in 2003
% of surgical departments with need for support beyond 2003

Maintenance: extent to which a program is sustained over time
% of surgical departments with successful implementation in 2002 that
maintained implementation in 2003
% of surgical departments with successful implementation in 2002 that
lost implementation in 2003
Reasons for loss of implementation
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(5) Whether data were exported to the national database and
reasons for not exporting data (lack of time of surgeons/
does not want to participate/reporting system not (fully)
implemented/export too complicated/technical problems/
other).

The problems ‘‘no priority of hospital or ICT department’’,
‘‘lack of time but intends to do so in the future’’, and
‘‘problems with linkage to hospital information system’’ were
counted as surgical departments potentially willing to adopt
the intervention. The reasons ‘‘own system’’ and ‘‘other’’
were counted as departments unwilling to adopt the
intervention.

In case of non-response or questions regarding the answers
given, the written questionnaire was followed up by a
telephone interview. These surveys were carried out in
May–August 2002 and in November 2003–January 2004. In
the second questionnaire we checked whether the informa-
tion from the first questionnaire was still correct, and asked
whether the departments needed additional support in
implementing the system. Information was obtained from
all hospitals for both questionnaires. Figure 1 graphically
displays the timing of various steps in the implementation as
well as the times of evaluation.

EFFECTS OF CHANGE
Local implementation in hospitals
All 109 departments, consisting of 47 departments in
teaching hospitals and 62 in non-teaching hospitals, were
reached and provided information on the intervention and
the software (table 2). Most (n = 102, 93.6%) had already
reported adverse outcomes in 2002, but often only on paper
(n = 40, 36.7%). Most surgical departments (n = 93, 85.3%)
were willing to adopt the intervention. The main reason for
not being willing to adopt it was that the department had its
own system of adverse outcome reporting (n = 11, 10.1%;
table 2). Other reasons included, for example, that the
reporting system was too complicated (n = 2, 1.8%).

In 2003, 37 of the 109 departments (33.9%) successfully
implemented the national reporting system (table 2) com-
pared with 20 departments (18.3%) in 2002. The increase was
higher in teaching hospitals (from 23.4% to 44.7%) than in
non-teaching hospitals (from 14.5% to 25.8%; x2 = 6.07,
p = 0.014). In the study period of 1.5 years, 21 departments
successfully implemented the reporting system in addition to
those already using it in 2002. However, four departments
lost their implementation.

Of the 20 departments that had implemented the reporting
system in 2002, 16 maintained it over the period of the study
(table 2). The reason the four departments lost their
implementation was mostly due to changes in the hospital
information system so that linkage with the reporting system
had to be established all over again. This is therefore outside

our control. All of them intended to re-implement the system
in the near future so their loss of implementation is expected
to be temporary.

Problems with local implementation
A large number of the surgical departments (n = 50, 45.9%)
still had problems implementing the reporting system
(table 2). The main reason given by 42 departments (84%)
was problems with the ICT department, either technical
problems in establishing the linkage with the hospital
information system or lack of time/priority/finances in the
ICT department. Eight departments claimed that lack of time
on their own part had been the main reason for not
implementing the reporting system, but that they intended
to do so.

New software
Update software to all departments

and report on implementation in pilot hospitals.

Pilot implementation
in 3 hospitals

Jan 02
Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Mar Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb

Mar 04
Jan Feb

1st measurement on
imlpementation

Data to national
database 1

Data to national
database  II 2nd measurement

implementation

Figure 1 Implementation of surgical adverse outcome reporting system and evaluation over time in The Netherlands. February 2002: first version of
new software distributed to all departments; February–May 2002: implementation of software with active support in three pilot hospitals; May –August
2002: first measurement on extent of implementation of adverse outcome reporting system and problems in all departments; July 2002: update of
software incorporating lessons from pilot hospitals and report on implementation in pilot hospitals sent to all surgical departments.

Table 2 Evaluation of implementation of national
reporting system of adverse outcomes in surgical patients
using the RE-AIM framework

Measure for improvement No (%)

Reach: % of target population that participated in this
intervention

% of surgical departments that received software 109 (100%)
% of surgical departments reporting adverse outcomes
in 2002

102 (93.6%)

Efficacy: success rate if implemented as in protocol
% of surgical departments sending in information to
national database over period 2000–2

6 (5.5%)

% of surgical departments intending to send
information to national database over the year 2003

22 (20.2%)

Adoption: % of settings that will adopt this intervention
% of surgical departments willing to implement
reporting system

93 (85.3%)

% of surgical departments unwilling because of own
reporting system

11 (10.1%)

Implementation: extent to which intervention is
implemented

% of surgical departments with successful
implementation of reporting system in 2003

37 (33.9%)

% of surgical departments without implementation
in 2002 but with successful implementation in 2003

21 (19.3%)

% of surgical departments experiencing problems
with implementation in 2003

50 (45.9%)

% of surgical departments with need for support
beyond 2003

78 (71.6%)

Maintenance: extent to which a program is sustained
over time

% of surgical departments that maintained
implementation in period 2002–3

16 (14.7%)

% of surgical departments that lost implementation
in 2003

4 (3.6%)
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Many departments wanted support beyond 2003 (n = 78,
71.6%, table 2), both departments that had already imple-
mented the reporting system (25/37 departments, 67.6%) and
departments that had not yet implemented it (53/72
departments, 73.6%), but for different reasons. The need for
support in departments that had implemented the system
was mainly focused on the integration of the system in daily
practice and how to use the reporting system for quality
improvement, whereas the need for support in departments
that had not implemented the reporting system was mainly
focused on contact with the ICT department to explain what
was needed and to help in establishing linkage with the
hospital information system.

Export of data to national database
Figure 1 shows that data were exported at the end of the year
rather than regularly throughout the year. We departed from
our original plan to send in data regularly because of the
problems with implementation shown in the first measure-
ment. As a result, we focused on support with implementa-
tion and delayed the time of exporting data.

Only six departments (5.5%) had sent information to the
national database during the period 2000–2 (table 2). The
reasons given for not sending information to the national
database were:

N reporting system not implemented so no available data on
this period (78 departments, 71.6%);

N concerns regarding quality of data (10 departments, 9.2%);

N export not possible from own reporting system (7
departments, 6.4%);

N technical problems or export too complicated (4 depart-
ments, 3.7%);

N lack of time (2 departments, 1.8%);

N concerns on lack of clarity from the government regarding
what will happen with the data—for example, whether
they will become public (2 departments, 1.8%).

Information in the national database from the six
departments concerned 38 099 patient admissions, 3007 of
which (7.9%) had one or more adverse outcome. For operated
patients, adverse outcomes occurred in 10.6% of admissions
and death occurred in 1.3%. These values seem low in
comparison with previous estimates of 5–27% for adverse
outcomes13–16 and 0.8–2.7% for deaths13 15 16 in surgical
patients in the Netherlands. Part of the explanation may be
the completeness of information which is inherent to the
start of data collection using a routine reporting system.

LESSONS LEARNED AND NEXT STEPS
Reflecting the actual goal of this study, it was disappointing
to find that only 5% of departments had exported data to the
national database. It was found that export of data was
hindered mainly by slow implementation of the reporting
system (so that departments did not yet have data to export)
and by concerns regarding data quality and public availability
of data from individual hospitals. Implementation increased
from 18% to 34% in 1.5 years. Problems with local
implementation were mostly due to the fact that the ICT
department did not link data with the hospital information
system (lack of time, finances, low priority), which is outside
the control of the surgical department. On the other hand,
some of the problems encountered are within the reach of the
surgical departments, such as lack of time or concerns
regarding quality of data, which can be improved.

The reason that information was not sent to the national
database was due, to a significant extent, to the fact that
many departments did not have data concerning this period
as the reporting system had not been implemented at that

time. Even so, 21 departments had data but only six exported
data (28.6%). Another reason may be that it was the first
time the export of data had been requested and people still
had to get used to procedures (‘‘it is probably complicated to
do’’). How valid and reliable would their data be? What kind
of information would be retrieved from their data?

A more fundamental issue underlying the delay in sending
information is that there is no incentive to implement a
reporting system of adverse outcomes other than the desire of
surgeons to improve the quality of care. However, there is the
possibility of negative consequences, such as public avail-
ability of the data without any guidance so that they can
easily be misinterpreted. For example, hospitals and surgeons
with many high risk patients are likely to have a higher
percentage of adverse outcomes which is not related to the
quality of care.

A similar intervention developed in the context of US
Veterans Affairs’ (VA) hospitals was shown to be more
successful.17 Prompted by a 1986 congressional mandate, this
study started in 1991 in 44 medical centres and from 1994
onwards it was extended to all 132 VA medical centres
performing surgery. Significant differences from the present
study include the annual level of funding (4 million dollars
compared with 93 000 dollars for the present study) and the
manpower dedicated to the study (88 permanent full time
equivalent positions compared with one coordinator and
doctors entering adverse outcomes data in their private time).
In addition, surgeons and residents in the present study had
to be convinced to take part in the national (voluntary)
reporting system and to change their current practice of
registering events, compared with the controlled environ-
ment of VA hospitals in which the above study took place
following a congressional mandate.

Data from the Hospital Quality Alliance show the influence
of a statutory intervention on the uptake of hospitals sending
in information: 2626 hospitals (62.5% of the 4203 hospitals in
the Hospital Quality Alliance database18) sent in data in the
third quarter of 2003 before a statutory intervention in
December 2003 required the Centers for Medicare and
Medicaid Services to withhold 0.4% of the annual payment
update for hospitals not reporting data. Following this
financial incentive, recruitment and reporting increased to
4179 hospitals (99.4%) (personal communication, David
Hunt). Even though the Hospital Quality Alliance reports
process measures rather than outcome measures, as dis-
cussed in the present study, we think that the conclusions
with respect to the importance of incentives will be similar.

A strength of our approach is that, once implemented,
reporting is probably done by motivated surgeons so that any
findings regarding prevention of future adverse outcomes can
be translated directly into daily practice.19 However, a
weakness may be that surgeons also have to implement the
system themselves with relatively very limited practical and
financial support. The main reason given by surgical
departments for not having implemented the reporting
system was the difficulty in mobilising the ICT department
to establish the necessary linkage with the hospital informa-
tion system. There is little reason to assume that the linkage
itself was complex since:

N free standard linkages were made available by the Order of
Medical Specialists for approximately 75% of hospital
information systems and only needed to be adjusted to
local variations of that particular hospital information
system;

N other hospitals with the same information system proved
that it could be done;

N our experience shows that, once the ICT department was
willing to collaborate, linkage was always established.
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The project coordinator functioned as an important
intermediate between the ICT and surgical departments to
overcome problems, but could not force the ICT departments
to devote time and priority to establishing this linkage,
particularly if they claimed to have other priorities issued by
hospital boards. On the other hand, it is also possible that the
excuses of the ICT department should be interpreted as
unwillingness of the surgeons. However, if this reason was
given, we asked for a contact person within the ICT
department and checked whether they confirmed this so
that we could rule out this explanation. However, if onsite
visits for support are needed to facilitate the contact with the
ICT department and only one coordinator is available to
conduct these visits and to provide other support, it will take
more than 1.5 years to implement the reporting system in
over 100 surgical departments. Furthermore, problems in
collaborating with ICT departments also affected the main-
tenance of the reporting system—for example, due to
changes in the hospital information system, thereby affecting
the linkage with the adverse outcome software.

To facilitate the local implementation of the reporting
system in hospitals as well as export to the national database,
hospitals need to be given incentives either in financial terms
or in manpower, and clarity with respect to public availability
of data. For example, only hospitals that have a reliable and
validated adverse outcome reporting system according to
existing standards and export data to the national database
should receive such (financial) compensation to support the
continued reporting of adverse outcomes. It is encouraging to
find that the information from the national database from
hospitals that did export data—that is, a 10.6% adverse
outcome rate in operated patients—was comparable to the
rate found in the last 2 years of the study in US VA hospitals.

Given the results of the present study, the Dutch Health
Care Inspectorate is of the view that data from individual

hospitals in the national database will not be made public,
but only aggregated data in categories that are meaningful to
patients. This clarity is likely to stimulate the export of
adverse outcome data to the national database. These data
will therefore become more reliable, which is an important
prerequisite for the data to be used in patient education and
research on differences between hospitals.

The benefits of implementing this reporting system on a
local level need to be emphasised, given the high cost of any
adverse outcome compared with the cost of implementing
the system. A hospital needs to know the types of adverse
outcomes that occur to be able to link them with surgical and
surgically related procedures. This is a necessary prerequisite
to starting initiatives to develop and implement interventions
to prevent these adverse outcomes in the future.
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Key messages

N Comparable data on surgical adverse outcomes in
hospital inpatients are not available in The
Netherlands.

N A uniform reporting system is needed to find determi-
nants for hospital-based differences in adverse out-
come probabilities which can be used to develop
quality improvements and to adequately inform
patients before surgery.

N This study evaluated the implementation of a nation-
wide uniform reporting system in The Netherlands,
comprising both local implementation in hospitals and
export of data to the national database.

N The major factor hindering local implementation was
that the Information Computer Technology (ICT)
department did not link data with the hospital
information system (lack of time, finances, low priority).

N Only 5% of the departments exported data to the
national database. Export of data was hindered by
slow implementation of the reporting system (so that
departments did not have data to export) and by
concerns regarding data quality and public availability
of data from individual hospitals.

N Hospitals need to be given incentives to facilitate
implementation, either in financial terms or in man-
power, as well as clarity with respect to public
availability of data.
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