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Introduction

1

Adverse events
The persistence of adverse events (AEs) in hospitals remains an eminent
problem and a major challenge in healthcare. The estimates of the global
incidence of AEs vary, with a range of 3-16% for all in-hospital patient
admissions1-7, and nearly half of these AEs are considered preventable8.
An AE is usually defined as an unintended injury or complication resulting
in prolonged hospital stay, disability at the time of discharge or death and
caused by healthcare management rather than by the patient’s underlying
disease process1, 8. Adverse events are estimated to be the 14th leading
cause of morbidity and mortality in the world, putting patient harm in the
same league as tuberculosis and malaria, and making it a genuine global
public health concern9. In the United States, medical errors are reported to
be the third leading cause of death10. The global disease burden resulting
from patient harm is profound. From an economical perspective, patient
harm costs trillions of dollars each year through loss of capacity and
productivity of patients and their caregivers9.
Together with the patient becoming victimized in an unanticipated adverse
event, the involved health care practitioner(s) may become traumatized as
well, also called ‘second victim’11-13. The practitioner’s emotional response,
which may include remorse, anxiety, and moral distress, may also have an
impact on the quality and safety of patient care if health care organizations
do not acknowledge this and support for a healthcare team is lacking12, 13.
More than 40% of the global incidence of AEs were described to be related
to surgical procedures8. Surgical care is used as an all-encompassing term
for all surgical specialties as well as anaesthesia services14. Worldwide, the
surgical volume was estimated at 313 million operations in 2012, which
was an increase of 34% over 8 years15. To our knowledge, no more recent
data are available. Besides, major shifts in global population dynamics will
increase the need for working surgical systems, through changing trends, e.g
in increasing life expectancy16.
15

Never events
A specific and urging group of AEs are the so called “never events”. As the
word “never” implies, such errors should never be made and are therefore
hard to forgive17. Never events can kill millions17 and continue to occur,
especially in the complex, high-risk surgical care setting18. According to
the Leapfrog Group – a large American patient safety organisation that
has a focus on improvement of patient safety - never events are defined
as “adverse events that are serious, largely preventable, and of concern
to both the public and health care providers for the purpose of public
accountability. In the US, incidence estimates on never events like wrongsite surgery (including the wrong implant or wrong patient) varied by data
source and procedure, with a median estimate of 1 event per 100.000
surgical procedures. The median estimate for retained surgical items, like a
surgical clamp or sponge, was more than tenfold, with 1.3 events per 10.000
procedures, while these estimates also varied by item and procedure19. As
most common causes of potentially retained sponges, human factors, like
distraction (21%), multi-tasking (18%), and time pressure or emergency
(18%) were reported20.
In the UK, the National Health Service (NHS) defined never events as
serious incidents that are entirely preventable because guidance or safety
recommendations providing strong systemic protective barriers are available
at a national level, and should have been implemented by all healthcare
providers21. NHS Improvement considers never events to be ‘red flags’; they
highlight potential weaknesses in how an organisation manages fundamental
safety processes22. The prevalence of never events is estimated one in
every 20,000 surgical procedures. Many affected patients needed another
procedure or to take antibiotics or pain relief medication, but some were
permanently harmed by the event22.
In the Netherlands, serious adverse events (sentinel events) need to be
reported to the Dutch Health Care Inspectorate (Inspectie Gezondheidszorg
en Jeugd, IGJ). In 2017, 529 sentinel events were reported to the IGJ.
Seventy-one (12%) sentinel events concerned the surgical process, including
18 wrong-site surgeries and 13 retained surgical objects (information
obtained via meldpunt@igj.nl dd 06-02-2019).
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Closed claims
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Already in the 80s, serious adverse events and claims are also studied
and reported by professional health care societies, like the American
Society of Anaesthesiologists (ASA). The ASA initiated the Anaesthesia
Closed Claims Project in 1984, to analyse closed malpractice claims and
improve patient safety. The goal of the Anaesthesia Closed Claims Project
is to identify major safety concerns, patterns of injury and strategies for
preventions for anaesthesiologists working in pain management, operating
rooms and critical care units23. Dissemination of study results is broad and
includes publication in scientific literature, the ASA newsletter, as well as
presentations at national and international meetings23.
In the Netherlands, alongside with Dutch hospital harm reports, a total of
15.115 hospital claim reports were submitted to the two largest Dutch
healthcare insurance companies - Centramed and MediRisk, together
covering 95% of the Dutch hospitals – between January 1st 2007 and
December 31st 2016)24. Of these claims, 64.7% concerned surgical
specialties, 16.2% concerned non-surgical specialties, 10.8% supportive
specialties, 0.7% paramedical specialties and in 7.6% the specialty was
unknown. The total amount of Dutch hospital claims in this period counted
229.224.433 euros.
Consequently, healthcare providers are faced with the challenge of
showing progress in improving patient safety by reducing the occurrence
of preventable AEs, and specifically the occurrence of never events in the
perioperative trajectory.

Quality of care framework in the Netherlands
Since the US Institute of Medicine published the report “To Err is Human”
in 1999, global sustained attention to patient safety resulted in campaigns
and implementation of intervention programs worldwide, and also in the
Netherlands. The Dutch government has the overall responsibility in setting
healthcare priorities and monitoring access, quality and costs of medical
care, and introducing legislative changes when necessary. Healthcare
17

providers must comply with the Dutch law ‘Healthcare Quality, Complaints
and Disputes Act’- ‘Kwaliteit, Klachten en Geschillen Zorg’ (Wkkgz)25. In this
law, safety of care is considered a dimension of quality of care, next to the
dimensions accessibility, appropriateness, continuity, effectiveness, efficacy,
efficiency and timeliness of care, as well as patient perspective issues and
safety of care environment25.
Risk management programs include clinical and administrative activities
that organizations undertake to identify, reduce and evaluate the risk of
injury to patients, staff, and visitors. Basic requirements for a hospital ‘Safety
Management System’ – ‘Veiligheids Management Systeem’ (VMS) were
nationally established and adopted by the Dutch Standardization Institute
in the “Dutch Technical Agreement (Nederlands Technische afspraak, NTA)
8009” since 2007. A certified VMS was introduced in all Dutch hospitals, by
a national safety program called ‘Prevent harm, work safely’, which started
in 2008 and ran until the end of 2012.The safety program focused on the
implementation of a VMS in each hospital together with safety interventions
relating to specific medical themes, such as prevention of surgical site
infections, prevention of wrong-site surgery and medication verification.
Dutch hospitals had to meet the need for transparency by having their VMS
evaluated and audited by internal and external parties. In July 2018, the
Dutch Standard - NEderlandse Norm (NEN) 8009:201826 - was introduced,
replacing the earlier standard NTA:8009:2014. With this new standard,
Dutch hospitals have to define and prioritize relevant safety themes, based
on their own risk assessments. Safety improvement themes needs to be
SMART formulated (Specific, Measurable, Achievable, Relevant and Timerelated) in annual hospital targets. The continuous improvement of safety
management processes ideally follows the PDSA cycle (Plan-Do-Study-Act),
as shown in Figure 1.
According tot the NEN standard, safety culture aspects are seen as an
essential and integral part of all basic requirements of the VMS. Also,
the Board of Directors and hospital management should be able to show
demonstrable commitment to their VMS. Dutch hospitals need to have
implemented a VMS according to the NEN 8009:2018 standard at latest by
the end of 202326.
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Figure 1. Continuously improving safety management processess26

Alongside the national quality and safety legislation and program,
(preventable) adverse events and hospital mortality have been monitored
periodically since 2004, as requested by the Dutch ministry for Health.
Between 2008 and 2012 the potential preventable hospital mortality rate
in the Netherlands dropped significantly from 5.5% to 2.6% (1960 and
968 deaths, respectively)27. More recent results, however, showed that
the potentially avoidable mortality slightly has increased to 3.1%, resulting
in 1,035 potentially avoidable hospital deaths in 201627. The increased
complexity of the hospital patient population was mentioned as a possible
explanation for this increase27.
At the same time, Dutch hospitals implemented surgical safety checklists,
especially accelerated following a Dutch landmark publication about
successful using a surgical safety checklists for significant reduction of
complications, re-operations and hospital mortality in surgical patients28,
and, stimulated also by external pressure from the Dutch Healthcare
Inspectorate.
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Outline and research question
As outlined, there are still opportunities for further improvement in patient
safety, as there is no further decline in potentially avoidable serious
events17 and potentially avoidable hospital deaths24. It is suggested that
more effective methods should be used to further improve patient safety24
and to reduce potentially avoidable harm and mortality. Therefore, it is
recommended to develop tools that help identifying and monitoring patient
safety also in a prospective way. However, a structured overview of available
prospective risk assessment tools and robustness of these tools, are
lacking. Such a comprehensive overview of methods facilitates efficient risk
assessments that identify opportunities to improve safe care thus helping
to prevent patients and health care practitioners from being victimized in
unanticipated, preventable harmful events.
This thesis aims to provide an overview and evaluation of current risk
assessment methods in the perioperative trajectory, in order to facilitate
targeted improvement activities. Furthermore, this thesis intends to describe
the development and validation process of prospective risk assessment
tools in order to evaluate the effectiveness of introduced improvement
interventions. This thesis thus focuses on the “Study phase” of the P-D-S-A
cycle as is shown in Figure 1.
The main research question is: How can we improve identification and
monitoring of perioperative patient safety risks? In this study, the surgical
care process includes the full perioperative trajectory: from preoperative
surgical and anaesthesia risk-assessment, patient admission, and surgical
procedure, to discharge from the hospital.
To answer this main research question, the following research questions
were addressed:
1. What are the number, nature and causes of voluntarily reported
perioperative (potential) adverse events? (Chapter 2)
2. Which methods are internationally available that can reliably be used to
identify patient risks prospectively in the perioperative trajectory? What
kind of risk areas can be identified? What are the quality and feasibility
20

characteristics of these methods? (Chapter 3)

1

3. What are the quality and feasibility characteristics of one comprehensive
and easy-to-use Surgical Patient Safety Observation Tool (SPOT), aimed
at monitoring and benchmarking perioperative safety performance
across departments and hospitals, covering (inter)national patient safety
goals? (Chapter 4)
4. What are the quality and feasibility characteristics of a Self-assessment
Instrument for Perioperative Patient Safety (SIPPS), aimed at measuring
perioperative patient safety compliance to (inter)national standards by
anonymously self-reporting of healthcare practitioners themselves?
(Chapter 5).
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Chapter 2
The impact of a standardized incident
reporting system in the perioperative setting:
a single center experience on 2,563
‘near-misses’ and adverse events
Heideveld-Chevalking, Anita J; Calsbeek, Hiske;
Damen, Johan; Gooszen, Hein; Wolff, André P
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Abstract
Background: The reduction of perioperative harm is a major priority of
in-hospital health care and the reporting of incidents and their causes
is an important source of information to improve perioperative patient
safety. We explored the number, nature and causes of voluntarily reported
perioperative incidents in order to highlight the areas where further efforts
are required to improve patient safety.

2

Methods: Data from the Hospital Incident Management System (HIMS),
entered in the period from July 2009 to July 2012, were analyzed in a Dutch
university hospital. Employees in the perioperatve field filled out a semistructured digital form of the reporting system. The risk classification of
the reported adverse events and ‘near misses’ was based on the estimated
patient consequences and the risk of recurrence, according to national
guidelines. Predefined reported incident causes were categorized as human,
organizational, technical and patient related.
Results: In total, 2,563 incidents (1,300 adverse events and 1,263 ‘near-miss’
events) were reported during 67,360 operations. Reporters were anesthesia,
operating room and recovery nurses (37%), ward nurses (31%), physicians
(17%), administrative personnel (5%), others (6%) and unmentioned (3%). A
total of 414 (16%) adverse events had patient consequences (which affected
0,6% of all surgery patients), estimated as catastrophic in 2, very serious
in 34, serious in 105, and marginally serious in 273 cases. Shortcomings in
communication was the most frequent reported type of incidents. Noncompliance with Standard Operating Procedures (SOPs: instructions,
regulations, protocols and guidelines) was reported with 877 (34%) of
incident reports. In total, 1,194 (27%) voluntarily reported causes were SOPrelated, mainly human-based (79%) and partially organization-based (21%).
SOP-related incidents were not associated with more patient consequences
than other voluntarily reported incidents. Furthermore ‘mistake or forgotten’
(15%) and ‘communication problems’ (11%) were frequently reported causes
of incidents.
Conclusions: The analysis of voluntarily reported perioperative incidents
identified an association between perioperative patient safety problems
and human failure, such as SOP non-compliance, mistakes, forgetting,
27

and shortcomings in communication. The data suggest that professionals
themselves indicate that SOP compliance in combination with other human
failures provide room for improvement.

Background
Patient safety is a global public health issue receiving rapidly increasing
attention. Patient safety is the (near) absence of (the chance of) avoidable
harm inflicted on the patient through the actions and/or negligence of
employees or through flaws in the healthcare system1. Numerous medical
record studies have shown that unsafe care may result in adverse events
(AEs) leading to harm in 3-17% of hospital patients2. An AE is “an unintended
injury or complication resulting in prolonged length of hospital stay, disability
at the time of discharge or death caused by health care management and not
by the patients’ underlying disease”3. A total of 51-77% of AEs in hospitals
are related to perioperative care2. A systematic review reveals that 14%
of perioperative patients experience some form of AEs, that 38% of these
AEs are preventable and that 4% of patients experiencing AEs have fatal
outcomes4. Preventable AEs are the result of care that falls below current
professional standards and the expected performance of practitioners or
care systems1,2.
To improve patient safety and reduce adverse events, a national
safety management system has been implemented in Dutch hospitals
(‘Veiligheidsmanagementsysteem = VMS’) between 2008–2012. VMS
focuses on the manage- ment of risks (the prevention of patient harm and
its possible consequences) and is described in the ‘Netherlands Technical
Agreement’ (NTA)5. The starting point for this NTA was the report “Here
you’ll work safely, or you won’t work here”6. VMS consists of systems for
risk identification, risk analysis, risk evaluation, incident reporting, incident
analysis, and managing recommendations and improvement measures.
The operating department (including the clinical operating and recovery
rooms) of the Radboud university medical center introduced the Hospital
Incident Management System (HIMS) in July 2009. HIMS aimed at
facilitating the voluntarily and confidentially reporting of perioperative
incidents. After using HIMS for three years, we set out to analyze whether
28

there are specific types or patterns of the reported information and to
detect the areas where further efforts are required to improve perioperative
patient safety. Specifically, we wished to investigate the number and
characteristics of the voluntarily reported perioperative incidents. From the
start of recording we noticed that Standard Operating Procedure (SOP) noncompliance was a prominent reported cause of incidents.

2

Since humans are fallible, systems must be designed to prevent humans
from making errors7,8. Standardisation, the use of guidelines and protocols,
is generally considered to improve perioperative safety. Preventable patient
harm may be the result of guideline non-compliance but unfortunately
there is hardly any literature about this problem in perioperative care.
Dutch hospital record review studies suggest that at least 10-15% of AEs
are directly or indirectly related to procedure non-compliance9,10. The
compliance rate of the use of surgical safety checklists ranges from 12% to
100% (mean 75%)11. French research revealed that alarms are frequently
ignored by the operating theatre staff12. English anesthesiologists witnessed that 22% of incidents during anaesthesia are related to protocol
violations13.
There is an association between undesirable perioperative events and
subsequent critical perioperative outcomes14. Recent studies reveal also
that better guideline compliance is associated with better perioperative
outcomes15,16. Therefore, adherence to guidelines is an important target
for safety improvement programs. This study was designed to provide data
on the number, nature and causes of voluntarily reported perioperative
incidents.

Methods
This retrospective study is performed in the Radboud university medical
center, which has 953 beds and 25 operating rooms (ORs). All data were
obtained from HIMS, a database that is developed by the Patient Safety
Company (http://www.patientsafety.com), licensed to the Radboud
university medical center and used by the operating department since
July 2009. The study period lasted from the 1st of July 2009 to the 1st of
July 2012. Incidents in HIMS are reported as a) ‘adverse events’, i.e. any
29

unintended or unexpected event which could have led or did lead to harm
of one or more patients receiving hospital care and b) ‘near-miss events’, i.e.
events or circumstances that nearly occurred but were prevented (through
luck or intervention) and did not lead to patient harm1. Harm is defined
as any injury to the patient which leads to an extension or increase in the
treatment, to temporary or permanent physical, psychological and/or social
functional loss, or to death5. The worsening of a patient’s condition as a
result of the natural progression of a disease is not considered ‘harm’5.
At the introduction of HIMS, hospital wide appointments were made for
reporting of incidents, based on the national agreements5. All employees,
including professionals working in the perioperative process were
encouraged to report incidents in order to prevent them from happening
again. They were requested to fill out a semi-structured digital form of
the reporting system. At least the following had to be reported: date,
time and location of the incident, a brief description of the event and the
circumstances, the type of incident and possible causes, the potential
patient impact and the estimated risk of recurrence of that incident, and
the measures that may prevent the incident from repeating. The predefined
categorization of incident types is illustrated in Figure 1. In Tables 1 and
2 an explanation of the used terms is given, in particular of the concepts
estimated risk of recurrence (Table 1) and estimated consequences for
the patient (Table 2). This categorization of patient consequences is based
on national guidelines as described in the NTA5. Based on the estimated
patient consequences and risk of recurrence, the incident is automatically

Type of incidents (n=2,563)
Diagnostics
Medication & blood products
Other
Treatment
Equipment
Communication

192
282
346
460
585
698

Figure 1. Predefined types of voluntarily reported perioperative incidents
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Tabel 1 Explanation of risk of recurrence
Classification of the estimated risk of recurrence:
Almost inevitable

It will probably happen again within a few hours or days

Probable

It will probably happen again within a week

Possible

It will probably happen again within a few weeks

Small

It will probably happen again within a few month

2

Very small
It will not happen more than once a year
The estimated risk of recurrence of the reported incidents

Table 2 Explanation of patient consequences
Classification of patient consequences:
Catastrophe

(Expected) death or (expected) severe permanent harm

Very serious

(Expected) permanent harm/major intervention like (re)operation and/or (expected) extended hospitalization or treatment
> 7 days/delay of treatment causing severe risk of harm

Serious

(Expected) temporary harm and/or severe pain, for which
medical treatment is needed and/or (expected) extended hospitalization or treatment > 3 days/delay of treatment causing
risk of harm

Marginally serious

(Expected) minimal harm and/or pain, requiring minor treatment and/or (expected) extended hospitalization or treatment
< 3 days/delay of treatment causing minimal risk of harm

No harm and no delay, or (expected) delay of treatment causing no harm
The estimated potential patient consequences of the reported incidents.
None

Table 3 Explanation of risk matrix
Patient consequences
Catastrophe

Extreme

Extreme

Extreme

Extreme

Extreme

Very serious

High

High

High

High

High

Serious

High

High

High

Medium

Medium

Marginally serious

High

High

Medium

Medium

Low

Medium

Medium

Medium

Low

Low

None

Almost
Probable
Possible
Small
Very small
Inevitable
Risk matrix based on the estimated patient consequences and the estimated risk of
recurrence of the incident.
Risk of recurrence
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classified into four risk categories (Table 3). This risk classification is the
basis for actions to be taken by the Operating Room Incident Reporting
Committee (ORIRC) as described in Table 4. According to the Dutch
consensus classification reported incident causes were classified as human,
organizational, technical, patient related and other1,2.
The ORIRC consists of a surgeon, two anesthesiologists, a patient safety
coordinator, a recovery room nurse, two operating room nurses, an
anesthesia nurse, a logistic manager, a logistic employee, and a technician.
The ORIRC reviews and discusses incidents weekly with priority to high risk
events. Estimating the risk of recurrence and potential consequences for the
patient at the time of reporting and before analysis of the incident may be
difficult. Therefore, the ORIRC may adapt the risk score after analysis of the
incident. Subsequently, the ORIRC undertakes actions, such as gathering
additional information, cross-checking with the medical charts, and exploring
key contributing factors through informal discussions with care providers,
managers, and/or other expert(s), asking ‘why’ and ‘what’ influenced the
occurrence of this (near)incident. Besides these analyzing actions, other
activities of ORIRC are trend watching, advising to adjust products and
procedures, providing feedback and spreading newsletters and safety alerts
to all involved in perioperative care. After closing a report, all information
is automatically anonymized. The information in HIMS is not used for
blaming, shaming or (legal) actions against the reporting professional, but for
improving the quality of patient care.
Table 4 Explanation of reporting requirements based on the classified risk
Extreme risk incident

The reporter/ORIRC contacts the involved head of the department and checks whether the catastrophe is handled according
to the standard procedures, meaning that the Board of Hospital
Directors reports the catastrophe to the Health Care Inspectorate.

High risk incident The ORIRC gathers further information, analyzes the incident,
discusses the incident in a meeting, formulates conclusions and/
or improvement actions.
Medium risk incident

The ORIRC gathers further information, discusses the incident in
a meeting, formulates conclusions and/or improvement actions.

Low risk incident

The ORIRC formulates conclusions and/or improvement actions.

ORIRC=Operating Room Incident Reporting Committee. Reporting requirements
based on the classified risk.
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Table 5 Hospital-wide key figures, July 2009-July 2012
Total number of admissions

210,507

Total number of clinical operations

67,360

Total number of voluntarily reported incidents:

27,008

by physicians
by non-physicians
by reporters that did not mention their position

2

2,937
23,154
917

Number of voluntarily reported incidents per type:
medication & blood-related

6,932

communication-related

6,053

diagnostics-related

4,183

treatment-related

3,751

equipment-related

2,421

other type-related

3,668

Total number of voluntarily reported causes (median 1; range 0–10
causes per incident)

48,055

Number of causes per category:
mistake/forgotten

9,611

SOP not followed

6,535

other
Total number of SOP-related causes:

31,909
10,543

SOP not followed

6,535

SOP not known

2,116

SOP not available, incomplete or unclear

1,684

SOP not accessible
Number of incidents with SOP cause

208
8,789

Descriptive statistics were used to describe the number, nature and causes
of incidents. Chi-square tests with Yates’ correction and odds ratios (ORs)
with 95% confidence limits (CL) were applied to test differences between
physicians and non-physicians and between perioperative and hospital
wide reporting behaviour. A p-value < 0.05 is considered to show statistical
significance.
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Results
Hospital-wide voluntarily reported incidents
Hospital-wide key figures over the period July 2009-July 2012 are presented
in Table 5. The occurrence of voluntarily reported incidents associated
with procedure non- compliance within the operating department was not
significantly different from hospital wide reporting of non-compliance with
SOPs (34% and 32,5% respectively (OR 1.087; 95% CL 0.998-1.184, p =
0.084)).
Characteristics of the voluntarily reported perioperative incidents
Perioperatively 2,563 incidents were voluntarily reported in HIMS: 1,300
adverse events and 1,263 ‘near-miss’ events. The reporters were all
professionals involved in perioperative patient care: anesthesia, operating
room and recovery nurses (37%), ward nurses (31%), physicians (17%),
administrative personnel (5%), and others (6%). Of 85 (3%) incidents the
appointment of the reporter was not mentioned. Figure 1 provides an overview of the types of incidents; communication failures (27%) and equipment
failures (23%) were the most frequently reported type of voluntarily
reported perioperative incidents.
Patient consequences and risk of recurrence of reported perioperative incidents
HIMS characterized 1,822 (71%) incidents as ‘medium risk incidents’ which
is shown in Table 6. Table 7 presents a specification of the estimated patient
consequences and risk of recurrence of incidents. Patient consequences
were estimated to have been inflicted 414 (32%) of 1,300 adverse events:
273 events were considered to have caused minimal patient harm and/or
pain, 105 temporary patient harm and/or severe pain, and 34 permanent
patient harm and/or needing major intervention like (re-)operation and/or
extended hospitalization or treat- ment. Two catastrophic adverse events,
with one mortality, were reported to both the hospital board and the Dutch
Health Care Inspectorate. The risk of recurrence of the previously mentioned
414 adverse events was estimated as follows: possible recurrence within
a day (n = 30), within a week (n = 71), within a few weeks (n = 220), within
a few months (n = 70), and of 23 adverse events it was estimated that the
event would occur not more frequently than once a year.

34

Table 6 Risk classification of the 2,563 voluntarily reported perioperative
incidents
Risk

Total incidents
n

%

Extreme risk

3

(0.1%)

High risk

349

(13.6%)

Medium risk

1822

(71.1%)

Low risk

389

(15.2%)

Total

2563

2

Table 7 Estimated patient consequences and risk of recurrence of the 1,300
voluntarily reported perioperative adverse events
Estimated patient consequences

Total

Catastrophe

0

0

0

1

1

2

Very serious

4

6

16

7

1

34

Serious

4

18

58

18

7

105

Marginally serious

22

47

146

44

14

273

None

134

228

335

138

51

886

Total

164

299

555

208

74

1300

Estimated risk of
recurrence

Almost
inevitable

Probable Possible

Small

Negligible

Table 8 Estimated potential patient consequences and risk of recurrence of
the 1,263 voluntarily reported perioperative ‘near-miss’ events
Patient consequences could have been

Total

Catastrophe

0

0

1

0

0

1

Very serious

10

7

15

6

6

44

Serious

13

37

27

3

1

81

Marginally serious

19

26

49

11

2

107

None

205

207

434

138

46

1030

Total

247

277

526

158

55

1263

Estimated risk of
recurrence

Almost
inevitable

Probable Possible

Small

Negligible
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Table 9 Examples of reported perioperative incidents in HIMS
HIMS
RiskClassification

Description

Event
type

Incident
type

Function
of reporter

Low risk Two patients did not
have correct marking
signs although the
surgeon had signed the
checklist.

Adverse
event

Communication

Recovery • SOP not folnurse at
lowed
the holding of the
OR

Medium During surgery the folrisk
lowing happened:

Adverse
event

Other

Anesthetic nurse

• 30 minutes waiting
because the patient
arrived too late in
the OR;
• For this operation
there was no blood
typing performed;

Reported cause

• Other organization-related problem,
namely: “delay because
of shortage
of staff”;
• Human error
or forgotten.

• During the time out
it appeared that the
right size implant
was not available.
High
risk

Surgery was performed Adverse
event
without recent available imaging. During
surgery, it appeared
that metastases were
increased in size necessitating adjustment of
the surgical procedure.

‘NearExtreme The headrest of the
miss’
risk
surgical table suddenevent
ly went loose, which
could have caused the
head of the patient
to bend downwards
uncontrollably but the
head of the patient was
stabilized in time by the
anesthesiologist.
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Diagnostics

Radiologist

• SOP not
known
• SOP not
available /
incomplete /
unclear
• Incorrect
performance

Equipment

OR nurse • Broken material;
• Wrong design;
• Other human
error, namely:
“part of the
table not
correctly fixated”.

The estimated patient consequences and risk of recurrence of reported
perioperative ‘near-miss’ events are presented in Table 8. In total 233 (18%)
of these 1263 ‘near-misses’ were estimated as potentially harmful, which
was classified as marginally serious in 107 near-incidents, serious in 81, and
very serious in 44. One potential catastrophic ‘near-miss’ event concerned
mechanical problems with a part of the operating table and is described as
an example in Table 9.

2

A total of 2,149 (84%) of the voluntarily reported peri-operative incidents
were considered to have caused no patient harm, or delay of treatment
which caused no harm, as shown in the Tables 7 and 8. The risk of
recurrence in 381 of these 2,149 incidents were estimated to reoccur within
a day, 505 within a week, 861 within a few weeks, 296 within a few months,
and of 106 incidents it was estimated that the event would occur no more
than once a year.
Reported causes
Table 10 shows the reported predefined causes of peri-operative incidents
and their classification. A total of 4,346 causes were reported (median
1, range 0–10 per incident). In total 2,966 (68%) incident causes were
related to human factors, 1,004 (23%) to organizational factors, 89 (2%) to
technical failure, 128 (3%) were patient-related and 159 (4%) were related
to other factors. Most frequently reported causes were SOP not followed
(16,2%), human mistake or having forgotten (15,4%) and communication
problems (11,5%). In total 1194 (27,5%) SOP related causes were noted, as
summarized in Table 10 part b.
Reported causes of procedure non-compliance
A more detailed analysis of the 1,194 SOP related causes showed that
79% was related to human failure: a SOP was known but not followed in
702 cases and not known in 245 cases. Organization related factors were:
unavailable, inaccessible, incomplete and unclear SOPs in 247 (21%) of
cases. Procedure non-compliance was reported with 877 (34%) of incidents;
648 SOP causes were reported with 471 adverse events, and 546 with 406
‘near- miss’ events.
Table 11 summarize the patient consequences and risk of recurrence of SOP
associated perioperative incidents. In 151 of the 877 SOP related incidents,
37

Table 10 The impact of a standardized incident reporting system in the perioperative setting: a single center experience on 2,563 ‘near-misses’ and adverse events
A: Reported causes (n = 4,346) of the perioperative incidents (n = 2,563)
HIMS predefined causes

N

%

SOP not followed

702

16.2%

Mistake/forgotten

669

15.4%

498

11.5%

Human

Communication problem
Other human acting, namely

449

10.3%

SOP not known

245

5.6%

Professional not capable for task

161

3.7%

*)

Distracted

105

2.4%

Unqualified or incorrect performance

77

1.8%

Incorrect use

40

0.9%

Wrong record filing

20

0.5%

Total Human

2,966

68.2%

315

7.2%

Organizational
Other organizational, namely *)
SOP not available, incomplete, or unclear

217

5.0%

Culture at workplace

114

2.6%

115

2.6%

67

1.5%

High workload
Equipment/supply related, namely

*)

Inadequately trained professional

67

1.5%

Medical devices not available

62

1.4%

SOP not accessible

30

0.7%

Unclear instructions

17

0.4%

Total organizational

1,004

23.1%

61

1.4%

Technical
Broken material
Wrong design

28

0.6%

Total technical

89

2.0%

Patient-related
Other patient related, namely *)

91

2.1%

Patient condition

19

0.4%

Patient behaviour

18

0.4%

Total patient-related

128

2.9%

Other, namely
Total

38

*)

159

3.7%

4,346

100%

B: Summary of SOP releated causes
SOP not followed

702

16.2%

SOP not known

245

5.6%

SOP not available, incomplete, or unclear

217

5.0%

SOP not accessible

30

0.7%

Total of SOP related causes

1,194

27,5%

2

*) Further described by the reporter in open text field.
SOP = Standard Operative Procedure, including instructions, regulations, protocols, and guidelines.

the events were associated with patient harm, while 263 of 1,686 non SOP
related incidents were associated with patient harm (OR 1.13 (95% CL 0.901.40), p = 0.291).
Most SOP related causes (n = 992) were reported by non-physicians, 170
by physicians and 32 by reporters who did not mention their function in
the organization. Non-physicians reported less frequently SOP causes
of incidents than physicians (52% versus 68%, p < 0.0001), but nonphysicians reported more often SOP causes of near-incidents (48% versus
32%, p < 0.0001). There was no statistically significant difference between
both groups in reporting human or organization related factors of SOP
non-compliance. Both groups most frequently reported SOP causes with
incidents that were classified as medium risk incidents.
To illustrate the characteristics of voluntarily reported perioperative
incidents, examples are described in Table 9.

Discussion
We studied the characteristics of voluntarily reported perioperative
incidents at our operating department in the period July 2009-July 2012.
Reported incidents included ‘near-miss’ events as they can be seen as
‘free lessons to be learned’17. Overall, 67,360 operations were performed
in the three-year study period and 2,563 peri- operative incidents were
voluntarily reported. Most (84%) of these incidents were not considered as
potentially harmful for patients, but 16% were, which comprised 0.6% of
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all surgery patients. SOP non-compliance, shortcomings in communication,
and mistakes or just ‘having forgotten’, appeared to be frequently reported
incident causes. About one third of the reported perioperative incidents
was associated with SOP non-compliance; 79% of these SOP-related
causes were related to human failure. The SOP-related incidents were
not associated with more patient consequences than other incidents. It is
noteworthy that the percentage voluntarily reported incidents associated
with SOP non-compliance within the operating department did not differ
from the hospital- wide incidence.

Table 11 Patient consequences and risk of recurrence of SOP related incidents.
A. Reported SOP-related perioperative adverse events and ‘near-miss’ events
(n=877)
Total

Estimated Patient consequences
Catastrophe

0

0

0

0

0

0

Very serious

6

2

4

6

1

19

Serious

6

12

39

4

0

61

Marginally serious

15

27

79

17

4

142

None

139

164

254

72

26

655

Total

166

205

376

99

31

877

Estimated risk of
recurrence

Almost
inevitable

Probable Possible

Small

Negligible

B. Reported SOP-related perioperative adverse events (n=471)
Estimated Patient consequences

40

Total

Catastrophe

0

0

0

0

0

0

Very serious

1

1

4

3

1

10

Serious

2

9

25

3

0

39

Marginally serious

8

16

62

13

3

102

None

59

91

117

39

14

320

Total

70

117

208

58

18

471

Estimated risk of
recurrence

Almost
inevitable

Probable Possible

Small

Negligible

There is increasing information that better guideline compliance is associated with improved perioperative outcomes15,16. A study on the implementation of a bundle of care to reduce postoperative surgical site infections
showed that increased bundle compliance from 10% to 60% was associated
with a significant 36% reduction in infection rate16. Another study in a Dutch
university hospital on the effect of the use of a perioperative safety checklist
showed a significant 56% reduction of the in-hospital 30-day mortality after
surgery in patients with completed checklists whereas the mortality rate
remained unchanged in patients with partially completed or non- completed
checklists15. The results of our study clearly show that a thorough analysis of
the barriers that hinder adequate communication and compliance with SOPs
is essential to further improve perioperative safety 18-20
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Incident reporting and investigation was first used in the 1940s to
improve safety and performance of military aviation21 and some decades
later incident reporting was introduced in anesthesiology22. Meanwhile,
incident reporting has become a widely recommended method to gather
information about AEs in hospital care18 and several methods have been
developed 13,23-25. Much information about AEs in hospitals comes from
the retrospective study of medical records2,4,26,27. However, retrospective
record review has the well-known disadvantage that AEs may not have been
identified or re- ported because they were not recorded in the medical file.
These retrospective studies also rarely give information about ‘near-miss’
events. Patient’s information is also a reliable source for the identification
of care-related AEs28. Monitoring the performance of professionals by
trained observers may provide the most reliable picture of peri-operative
practice13,29. However, these studies may underreport the actual rate of AEs
because the researchers only observed during daytime of weekdays29. Smith
at al. witnessed that around 20% of the incidents reported were the result of
violation from existing protocols13.
To further improve patient safety it is essential not only to get insight into
the number, type, risk and causes of voluntarily reported incidents, but
also to reach agreement on definitions and reproducible ways of reporting
and scoring. The Netherlands Technical Agreement aims to contribute to
the uniformity of the safety management system in hospitals and to create
openness about patient safety towards patients and public. In order to
improve the effectiveness of the national incident reporting system, we
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suggest further standardization of incident reporting data, specifically of the
categorization of the types and causes of reported incidents. This has the
potential to pro- vide us with a system to compare hospital performance and
to benchmark performance using a validated system.
The five basic elements essential for the successful translation from incident
reporting to learning are 1) an open reporting culture allowing independent
non-punitive data input, 2) the opportunity to freely narrate one’s own
version of the event, 3) an analysis that turns the incident report into a
lesson, 4) adequate feedback23, and 5) definitions clear enough to be used
in other centres in order to be able to compare hospital performances.
Investigating and analyzing incidents requires optimal engagement of
physicians to get insight into the root cause and prevention of these
events23. The use of a standardized frame- work for analysis of events
has been recommended and introduced in several centers around the
world including our center23,30. A positive safety culture is associated with
increased willingness to report errors31,32, with increased compliance with
SOPs33 and with fewer AEs34. Apparently professionals at our department
felt safe enough to report communication failures and non- compliance
with SOPs. They knew that the information will not be used to blame or
undertake actions against the reporter and that after analysis of an incident
the information was anonymized to be used for training purposes and
improving the quality of care, if deemed useful for this purpose.
A major weakness of incident reporting in all studies is under-reporting.
Incident reporting may capture only 4% to 50% of AEs25,27,32-38. The reasons
for not reporting are numerous: clinical factors (e.g. emergency scenario),
time constraints, unfamiliarity with the system, problems with the definitions
of what constitutes a reportable incident or near-incident, lack of a hospital
policy of ‘no disciplinary action’ on incident reporting, lack of anonymity,
lack of feedback and confusing aims of the reporting system as such13,18.
However, the best policy to improve reporting behaviour is currently
unknown39. Unfortunately, because of the risk of under-reporting, voluntary
incident reporting is not a reliable instrument to monitor performance in e.g.
the plan-do-study-act cycle. However, it may be used as qualitative monitor
to identify areas that require further efforts to improve perioperative patient
safety.
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Strength and limitations of the study
We have used voluntarily reporting of incidents as an important source of
information and hypothesized that this would make us capable to contribute
to understand- ing and identifying clues for improving perioperative
safety23,40. The present study highlights the areas where further efforts
are required to improve patient safety. Because of the likelihood of
under-reporting, our dataset cannot be considered a reproduction of all
actually occurred incidents. A second point of attention is the fact that a
substantial part of perioperative care is delivered outside the operating
department. Therefore, our results, collected in the operating department,
do not represent the full scope of perioperative incidents, as an unknown
proportion will have been reported to other incident reporting committees
within the hospital. Finally, this single center study may only reflect the
culture and customs of our hospital. Since non-compliance with guidelines
is a well-known phenomenon, our results are most likely not specific for our
hospital. However, there is no information about the contribution of noncompliance with SOPs as cause of perioperative incidents in other hospitals.
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Conclusions
Voluntarily incident reporting provide important and detailed information
about perioperative patient safety problems. The most important
finding of the present study is that professionals themselves report noncompliance with SOPs associated with human failure is an important area
for improvement. Furthermore shortcomings in communication, mistakes,
and forgetting were identified as important targets for improvement to
reduce perioperative incidents in our hospital. This finding re- quires
acknowledgement of the risk of human attitude, behaviour and failure.
Moreover these findings challenge for the development of tools to improve
guideline adherence and effective communication, in order to improve
perioperative patient safety.
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Abstract
Background. Serious preventable surgical events still occur despite
considerable efforts to improve patient safety. In addition to learning from
retrospective analyses, prospective risk-assessment methods may help to
decrease preventable events further by targeting perioperative hazards. The
aim of this systematic review was to assess the methods used to identify
perioperative patient safety risks prospectively, and to describe the risk
areas targeted, the quality characteristics and feasibility of methods.

3

Methods. MEDLINE, Embase, CINAHL and Cochrane databases were
searched, adhering to PRISMA guidelines. All studies describing the
development and results of prospective methods to identify perioperative
patient safety risks were included and assessed on methodological quality.
Exclusion criteria were interventional studies, studies targeting one specific
issue, studies reporting on structural factors relating to fundamental hospital
items, and non-original or case studies.
Results. The electronic search resulted in 16 708 publications, but only 20
were included for final analysis, describing five prospective risk-assessment
methods. Direct observation was used in most studies, often in combination.
Direct (16 studies) and indirect (4 studies) observations identified (potential)
adverse events (P)AEs, process flow disruptions, poor protocol compliance
and poor practice performance. (Modified) Healthcare Failure Mode and
Effect Analysis (HFMEA™) (5 studies) targeted potential process flow
disruption failures, and direct (P)AE surveillance (3 studies) identified (P)
AEs prospectively. Questionnaires (3 studies) identified poor protocol
compliance, surgical flow disturbances and patients’ willingness to ask
questions about their care. Overall, quality characteristics and feasibility of
the methods were poorly reported.
Conclusion. The direct (in-person) observation appears to be the primary
prospective risk-assessment method that currently may best help to target
perioperative hazards. This is a reliable method and covers a broad spectrum
of perioperative risk areas.
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Introduction
The surgical volume worldwide has been estimated at 312·9 million
operations in 2012, an increase of 33·6 per cent over 8 years1. The surgical
care pathway is complex, and serious adverse events (AEs) remain common2.
An AE is usually defined as an unintended injury or complication resulting in
prolonged hospital stay, disability at the time of discharge or death, caused
by healthcare management rather than by the patient’s underlying disease
process3-5. Major studies3-11 have reported AE rates of 3–16 per cent and
progress towards reduction seems lacking12. In addition, serious, potentially
devastating, preventable surgical events, named ‘never events’, continue
to occur despite considerable efforts to improve patient safety2, and are
considered to be unacceptable13.
The incidence and estimates of wrong-site surgery and retained surgical
items in the US setting vary considerably by data source and procedure, with
median estimates of one event per 100 000 and one per 10 000 surgical
procedures respectively14. Wrong-site surgery refers to surgery on the wrong
side or at the wrong site, the wrong procedure, the wrong implant, or the
wrong patient. Retained surgical items refers to items left unintentionally
in a patient after surgery, some being clinically asymptomatic and even
discovered a long time after the surgical procedure.
The AEs can also lead to severe consequences for clinicians and institutions,
including the psychological effect on involved healthcare professionals,
the financial burden of medicolegal action, and negative effects on a
professional reputation. Further, patient harm generates a considerable
strain on health system finances. Treating AEs might even contribute to
about 15 per cent of hospital activity15. From an economic perspective,
patient harm may cost trillions of dollars each year through loss of capacity
and productivity of patients and their caregivers. In a political sense,
the costs of safety failure include loss of trust in the health systems,
governments, and social institutions15.
To apply the most efficient and effective interventions to decrease the
AE rate in healthcare, assessments of safety risks must capture reliable
information in dynamic and complex care situations. As a large proportion of
AEs are related to the surgery, it has been advised5 that funds and efforts be
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concentrated on interventions aimed at reducing these types of event in this
field.
Risk analysis is gaining significance to help organizations minimize risks of
patient harm, and there is a growing need for better and systematic insight
into methods available to perform such a prospective risk assessment.
Prospective methods to measure patient risks have advantages over
retrospective ones, as they do not have to rely on an AE having occurred
and been reported, and allow for the identification of latent factors that
may lead to hazards. In contrast to retrospective risk assessment16, little
is known about the availability of prospective procedures. This study
aimed to perform a systematic review of the literature on the prospective
methods used to identify perioperative patient safety risks. This included
the full perioperative path, from preoperative surgical and anaesthesia risk
assessment to patient admission, surgical procedure and discharge from
hospital. A secondary aim was to describe the kinds of risk area targeted per
method and, if studied, to assess the quality characteristics and feasibility of
each method.

3

Methods
The methodology and reporting of this study was performed according
to the PRISMA guidelines17. The types of included study and quality
characteristics were categorized according to UK National Institute for
Health and Care Excellence (NICE) public health guidelines18.
Inclusion and exclusion criteria. All published literature in the English and
Dutch language between 1 November 1999 and 23 May 2019, reporting
primarily on methods assessing patient risks prospectively in a perioperative
setting, was searched for inclusion. Original research papers were included if:
they provided a clear description of methodology, population of interest, and
results; and more than one single surgical subspecialty was involved in the
studies (unless there was no doubt that the used method was applicable to
other surgical specialties). Scientific publications were excluded if they met
at least one of the following criteria: studies that described interventions on
improvement of patient safety, such as implementation of the WHO Surgical
Safety Checklist, or interventions on surgical team performance; studies in
53

which only one specific patient safety issue was targeted, such as surgicalsite infection or medication safety; and studies reporting on structural
factors relating to fundamental hospital items, such as staff qualifications
and equipment skills. Narrative reviews, editorials, opinions, personal views,
response letters, and case reports or case studies were also excluded.
Information sources and searches. In May 2019, a search was performed using
the following databases: MEDLINE (PubMed), Embase, the Cumulative Index
to Nursing and Allied Health Literature (CINAHL) and the Cochrane Library.
A full electronic search strategy for the MEDLINE database is presented
in Appendix 1 ‘Patient–Determinant–Outcome (PDO) search strategy for
MEDLINE database’. The studies were screened independently for eligibility
on the basis of title and abstract; the full text was screened when the
abstract was not available. Discrepancies resulting from article screening
were discussed further to reach consensus; however, in cases of doubt,
studies were still included. The full-text content of selected publications
was then screened for final inclusion or exclusion. Finally, all references of
the included studies were searched manually to identify additional relevant
studies.
Studies Characteristics. For each selected study, the following key
characteristics were extracted: period of study and country, aim of the study,
study design (based on the NICE Appendix D Glossary of study designs18),
perioperative phase, target group or sample size, and type of prospective
measurement method.
Studies Quality. The methodological quality was investigated using the NICE
Quality appraisal checklist18 further explained in Appendix 2. Studies were
excluded when graded a minus for overall internal or external validity.
Risk-assessment methods. For each reported method, the following data
were extracted: a description of the method, the way of performing,
identified risks and risk areas, and key conclusions. Feasibility and quality
characteristics, such as measurability, applicability, discriminatory capacity
and improvement potential, as well as validity characteristics were also
extracted from publications if reported, using the grading or wording of the
authors. Finally, an overview of employed methods and targeted risks was
presented, and results were grouped and summarized.
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Identiﬁcation
Screening
Eligibility
Included

Records identiﬁed
through database
searching (n=16,708)

Records after duplicates
removed (n=14,708)

3

Records screened
(n=3,083)

Records excluded
(n=11,625)

Full text articles
assessed for eligibility
(n=100)

Full-text articles excluded (n=82):

Studies included
(n=18)

Additional studies included
through other sources (n=3)

Duplicate: 1
Editorial/narrative review: 17
Hospital program: 1
Intervention/implementation: 12
Overlap with key publication: 1
Retrospective study: 5
Speciﬁc safety domain/speciality:18
Team performance assessment: 3
WHO SCC measurement: 24

Total studies included (n=21)

Figure 1. PRISMA diagram for the systematic review.
SSC, Surgical Safety Checklist.
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Table 1 Overview of prospective perioperative risk-assessment methods (20 studies)
Risk-assessment method

Reference

Direct
AE
surveillance

Anderson et al.29
Benz et al.21

Yes

Direct
observation

(modified)
HFMEA

Yes

Yes

In-direct
observation

Yes

Interviews
Yes

Borns et al.35

Yes

Catchpole et al.33

Yes

Christian et al.23

Yes

Supplementary
prospective tool
Interviews

Blikkendaal et al.38

Yes

Yes
Yes

Davis et al.36
Yes

Gurses et al.26

Hamilton et al.22

Questionnaire

Yes

Contextual
inquiries,
photographs

Yes

Heideveld-Chevalking
et al.28

Yes

Heideveld-Chevalking
et al.37

Yes

Yes

Hu et al.34

Interviews,
protocol
assessments

Yes
Yes

Johnston et al.30

Yes

Contextual
inquiries

Kreckler et al.24

Yes

Interviews

Marquet et al.39

Yes

Yes

Nagpal et al.31

Yes

Yes

Parker et al.25

Yes

Smith et al32

Yes

Thompson et al.27

Yes

Kaul et al.20

Total

Yes

Yes

3

16

Yes
Contextual
inquiries
5

4

3

AE, adverse event; HFMEA, Healthcare Failure Mode and Effect Analysis.
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Results
From 16 708 papers identified in the four databases, 14 708 studies
remained after removal of duplicates. Some 100 publications were
considered eligible for full-text screening, and 82 were excluded after further
examination. Three additional studies were included, identified by handsearching, resulting in the inclusion of 21 studies for data analysis (Fig. 1).

3

Studies Characteristics. The key features of the 21 studies are outlined in
Appendix 3 ‘Key characteristics of the 21 selected studies’. Most studies
were conducted in the UK (8 studies) and USA (6). Remaining studies were
performed in Austria (1), Belgium (1), Egypt (1), the Netherlands (3) and
Switzerland (1). There were 19 cross-sectional and two prospective cohort
studies. Various surgical procedures and perioperative phases were studied,
such as patient admissions to surgery wards, operating room and recovery
area, and postoperative surgery ward area.
Studies Quality. One study19 was excluded from further analysis because of
low outcome and analysis scores (Appendix 4 ‘Quality appraisal of the 21
selected studies’). Thus, 20 studies20-39 showing good internal and external
validity remained, and were used for in-depth analysis.
Risk-assessment methods. An overview of the included studies on prospective
risk-assessment methods for identifying perioperative patient safety
risks, targeted risk areas, characteristics and feasibility is shown in Table 1.
Five categories of prospective risk-assessment methods included: direct
AE surveillance (3 studies), direct (in-person) observation (16), (modified)
Healthcare Failure Mode and Effect Analysis (m-HFMEA™; Department of
Veterans Affairs, National Center for Patient Safety, Ann Arbor, Michigan,
USA) (5), indirect observation (4) and use of questionnaires (3). In 11 studies
a combination of methods was described (Table 1). m-HFMEA™ methods
and direct AE surveillance methods were always combined with direct
observations. Furthermore, seven studies described the use of one or more
additional prospective assessment tools: contextual inquiries (3 studies),
interviews (4), photographs (1) and protocol assessment (1) (Table 1). Risk
assessments were conducted by various professionals, such as surgeons,
medical students and independent consultants (Appendix 5 ‘Results and quality
characteristics of the 20 included studies, categorized by main method used’).
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Table 2 Overview of prospective perioperative risk-assessment methods with their
targeted risk areas, and reported quality and feasibility characteristics
Risk assessment method
Study characteristics

Direct
AE
surveillance

Direct
observation

x

x

(modified)
HFMEA

Indirect
observation

Questionnaire

Targeted risk areas
(Potential) Adverse events

x

Perioperative process flow disruptions

x

x

x

Adherence to standard operating procedures

x

x

Individual or team performance

x

x

x

Quality characteristics
(Face) validity

+

+

Interrater reliability

+

+

Measurability, applicability,
improvement potential, discriminatory capacity

+

+

Feasibility
Easy to use

+

+

+

Clear formulation, relevant,
good answering possibility, acceptable time effort

+

Requiring considerable personnel
Time-consuming

-

x, Targeted risk area; +, advantage; -, disadvantage.
HFMEA, Healthcare Failure Mode and Effect Analysis.
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-

-

•

•

Direct adverse event surveillance. Three studies used a prospective
AE surveillance method, all combined with direct observations. The
actual AE rate ranged between 6 and 23 per cent, and 8–20 per cent
of AEs were considered preventable20, 21. Methods included surgeon
surveillance, institutionalized monitoring policy of self-reporting of AEs,
direct observations and interviews with perioperative staff members.
Recently, direct AE observation was correlated with two retrospective
AE reporting systems in 211 surgical cases. Overall, the rate of variance
reported by safety observers was 65 per 100 cases, compared with
seven per 100 cases for handwritten reporting cards and one per 100
cases using the electronic reporting system. However, the preventability
of (potential) AEs was not reported22.

3

Direct (in-person) observation. In total, 16 of the 20 studies used direct
observations to identify and analyse disruptions that may lead to AEs
in surgical care. Ten of these studies combined direct observations with
other methods (Table 1). Problems in communication and information
flow, and workload with competing tasks were found to have a
measurable negative impact on team performance and patient safety23.
In addition, length of stay was significantly associated with (potential)
AEs in emergency general surgery admissions24. A surgical flow
disruption tool to classify flow disruptions in cardiovascular operations
has been also proposed25, with strong interrater reliability. Other
methods included the combination of direct observation, contextual
inquiries and photographs to identify and categorize hazards in cardiac
surgery26. Hazards were related to care providers (such as practice
variations), tasks (such as high workload), tools and technologies (such
as poor usability), physical environment (such as cluttered workspace),
organization (such as hierarchical culture) and processes (such as
non-compliance with guidelines). A peer-to-peer assessment model in
cardiovascular operating rooms identified six priority hazard themes
including: safety culture, teamwork and communication, prevention of
infection, transitions of care, failure to adhere to practices or policies,
and operating room layout and equipment27. Finally, a Surgical Patient
safety Observation Tool (SPOT) was developed and tested to measure
and benchmark perioperative patient safety performance28. SPOT
showed good measurability, applicability and improvement potential for
compliance to (inter)national patient safety guidelines. The tool showed
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good discriminatory capacity, with a range of 72·5–100 per cent in
compliance performance between hospitals and departments.
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•

(Modified) Healthcare Failure Mode and Effect Analysis (m-HFMEA™).
Five studies used a m-HFMEA™ method combined with direct
observations to identify and prioritize hazards. The m-HFMEA™ method
incorporates a multistage approach that utilizes the expertise of an
interprofessional team. This includes the development of process flow
charts, hazard scores and decision trees to define areas of potential
failure where the patient is most susceptible to avoidable harm. Using
this methodology, hazardous failures identified included hand hygiene,
isolation of infection, vital signs, medication delivery and handover29,
as well as communication problems, understaffing and hierarchical
barriers30. Studies also reported that most failures were identified before
surgery31. One study32 used a structured what-if technique (SWIFT) to
identify non-operative risks in group sessions. A total of 102 risks were
identified, and the top 20 recommendations were judged to encompass
about 75 per cent of the total estimated risk attributable to the
processes considered32.

•

Indirect observations by video recordings. Four studies used indirect
observations to assess performances and disruptions in surgical
procedures, to identify perioperative risk. In one study33, a correlation
was found between the occurrence of minor problems, intraoperative
performance and duration of surgery. Minor problems were defined
as those negative events that were seemingly innocuous, and
intraoperative performance as the proportion of key operating tasks
that were disrupted. In addition, eight major problems – events that
compromised directly the safety of the patient or the quality of the
treatment – were observed. Interestingly, using a method of audiovideo recording, transcribing ten highly complex operations and then
identifying deviations by majority consensus of a multidisciplinary
team, a mean of one deviation every 79 min during complex procedures
has been reported34. Similarly, using videos, a statistically significant
correlation between accurate handover and adherence to guidelines was
found in an advanced trauma paediatric resuscitation bay35.

•

Questionnaires. Three studies used questionnaires as a prospective

risk assessment method. One paper36 reported that women, educated
patients and those in employment were more willing to ask questions,
whereas men, less educated or unemployed people were less willing to
challenge healthcare staff regarding their care than to ask healthcare
staff factual questions. However, doctor’s instructions to the patient
increased patient willingness to challenge doctors and nurses. Some
10 years later, a Self-assessment Instrument for Perioperative Patient
Safety (SIPPS) was developed and validated by perioperative healthcare
staff37. SIPPS showed good measurability (99·8 per cent) and applicability
(99·9 per cent), although mean compliance was 76 per cent among five
institutions, and mixed results were shown in discriminatory capacity37.
In 2018, a Surgical Safety Questionnaire was developed38 to be
completed after gynaecological procedures, by surgeons, scrub nurses
and anaesthetists. The validity of the questionnaire was confirmed by
comparison with video analysis. Potential safety concerns were reported,
related to surgical flow disturbances consuming time and to using a new
instrument or device38.

3

Quality characteristics and feasibility of included studies
Various quality characteristics were reported in five of the included
studies: three direct observation studies25, 26, 28 and two questionnaires37, 38
(Appendix 5 ‘Results and quality characteristics of the 20 included studies,
categorized by main method used’). The direct observation method was
reported with a strong interrater reliability25. In addition, good measurability,
good applicability, good improvement potential and good/mixed results
in the discriminatory capacity were reported for direct observation and
questionnaire methods28, 37.
The Surgical Safety Questionnaire validation38 resulted in reliable
quantitative results, allowing this questionnaire to be considered a validated
tool to evaluate and maintain surgical safety, which may help prevent
potential safety hazards during minimally invasive procedures.
Feasibility of the studied methods was reported in ten included studies,
with quantified results in three studies. Whereas (in)direct observation
methods and direct AE surveillance methods were described as simple20, 25,
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clear25, practical33 and easy to use28, the (modified) HFMEA™ method was
considered time-consuming33, requiring considerable personnel resources31.
An overview of prospective perioperative risk-assessment methods and key
characteristics is presented in Table 2. Methods were found to detect four
risk areas: (potential) AEs and risk factors, problems and errors; perioperative
process flow disruptions and hazardous failures within these processes;
adherence to evidence-based guidelines; and individual or team practice
performance (disruptions of operational key tasks).

Discussion
Literature review identified five categories of prospective perioperative riskassessment method. Overall, about half of the studies addressed more than
one methodology, and m-HFMEA™ and direct AE surveillance were always
combined with direct observations.
At present, the primary prospective risk-assessment method that may best
help to target perioperative hazards is direct (in-person) observation. This
method covers a broad spectrum of perioperative risk areas and is relatively
straightforward to perform. Direct observation was used across different
phases in the perioperative care process and for various procedures and
operation types, especially in high-risk surgery (such as cardiovascular
surgery and gastrointestinal oncology).
In contrast, the method of indirect observation was studied less frequently,
although it targeted the same risk areas as direct observation. Indirect
observation by video recording allowed accurate and detailed assessment,
and provided the opportunity to analyse data more efficiently. Participation
in video recordings, however, was sometimes limited, reflecting a prevailing
culture of unease about personal video observation33. Both types of
observation (direct and indirect) are limited by observer variation, and a
potential Hawthorne effect (the type of reactivity in which individuals
modify an aspect of their behaviour in response to their awareness of being
observed) might be stronger during in-person observations owing to the
visibility of the observers.
(Modified) HFMEA™ was found to be helpful in understanding processes and
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identifying potential hazardous failures in the perioperative process. In all
m-HFMEA™ studies, additional real-time clinical observation was used, both
to help map the process and to confirm assessed failure modes39. In addition,
direct (real-time) AE surveillance was always combined with observation
methods, and this combination detected tenfold more AEs than common
(retrospective) AE reporting systems22.
Finally, three different questionnaire studies36-38 gave insight into the views
and perspectives of caregivers and patients. A disadvantage of this method
is results being based on just a sample of the study population.

3

Validity and feasibility of included methods were studied poorly and need
further research, although it seems that validation methods were applied
more frequently in more recent studies. Various quality characteristics were
studied in three studies25, 26, 28 on direct observation and in two questionnaire
studies37, 38, showing satisfactory results. Whereas (in)direct observation
methods and direct AE surveillance methods were described as feasible20,
25, 28, 33
, the (modified) HFMEA™ method was considered time-consuming39,
requiring considerable personnel resources31. Irrespective of the riskassessment method used, involved personnel must be trained in evaluation
and analysis to give consistent and meaningful results.
This review offers a comprehensive overview of the availability of
prospective methods used for identification and monitoring of perioperative
patient safety risks that may lead to AEs, and their advantages and
disadvantages.
Intraoperative safety interventions, such as a time-out procedure, are
intended to reduce patient safety risks such as wrong-site operations.
The character of such an intervention is to target directly possible risks
and prevent AEs on a single-patient level. However, the intervention itself
is not designed for prospective assessment of performance variability
(how a time-out procedure is performed). More specifically, an AE such
as wrong-site surgery can be detected primarily and thus prevented by a
time-out procedure. However, a retrospective analysis can be used to detect
why wrong-site surgery occurred in a specific or multiple cases, although
factors that possibly lead to wrong-site surgery should be identified with a
prospective risk assessment.
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The choice of risk-assessment method can affect the detection rate of
AEs up to 50-fold40. Nevertheless, a prospective risk assessment may be
performed at each chosen moment, and specific perioperative target areas
can also monitor perioperative patient safety intervention effects over time,
and enable benchmarking prospectively.
This review has some limitations. First, the terms compliance or adherence
were not included in the literature search. However, terms such as guidelines
and extensive hand-searching of the references were used in order not to
miss relevant studies. Second, the literature before 1999, when the paper
‘To err is human’ was published by the US Institute of Medicine41, was not
covered. Third, studies that involved more than one surgical subspecialty
and those that targeted specific patient safety issues (such as surgical-site
infection or medication safety) could have been missed. Finally, the designs
of included studies were heterogeneous and no single checklist fitted
well, such as the COnsolidated criteria for Reporting Qualitative research
(COREQ) checklist for qualitative studies42 or the checklist for clinimetric
criteria for the development and validation of measurement instruments43.
The complexity of surgical care, combined with heavy workloads, fatigue and
production pressure, makes the surgical care process particularly vulnerable
to AEs44. At the same time, despite this vulnerability, most surgical
procedures are performed proficiently and safely, highlighting the resilience
of individuals and surgical teams to the potential adversity of the setting44.
This suggests that, in addition to studying AEs and errors, it seems crucial
also to study the achievements of teams and how threats to safety are
managed successfully. Risk assessments should move forward by combining
two complementary views of thinking of safety: learning from both how
things went wrong, and how things go right45.
According to the present findings, a direct observation method is required,
ideally in combination with at least one of the following methods: indirect
observation; direct AE surveillance; m-HFMEA™; questionnaires; and
supplementary tools such as interviews, contextual inquiries, photographs
and protocol assessment. These methods can be used in a complementary
manner to one another, each targeting a different aspect of perioperative
care46. Furthermore, if similar methods are used, benchmarking in hospitals
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and departments is possible, enabling learning from both low- and highpractice performances.
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Appendix 1 Patient–Determinant–Outcome (PDO) search strategy for
MEDLINE database
Patient/target group
Perioperative Care[Mesh:noexp] OR Intraoperative Care[MeSH] OR Perioperative
Nursing[MeSH] OR postoperative Care[MeSH] OR Preoperative Care[Mesh:noexp]
OR Perioperative Period[Mesh:noexp] OR Intraoperative Period[MeSH:noexp] OR
Postoperative Period[MeSH] OR Preoperative Period[MeSH] OR “Surgical Procedures,
Operative/complications”[Mesh] OR Perioperative[Tiab] OR preoperative[Tiab] OR
intraoperative[Tiab] OR postoperative[Tiab] OR operative[Tiab] OR surgical[Tiab] OR
surgery[Tiab]
AND
Determinant
Risk Management[Mesh:noexp] OR Risk Assessment[Mesh:noexp] OR Healthcare
Failure Mode and Effect Analysis[MeSH] OR Safety Management[Mesh:noexp]
OR “Quality Assurance, Health Care”[Mesh:noexp] OR Benchmarking[MeSH] OR
Clinical Audit[Mesh:noexp] OR Medical Audit[MeSH] OR Nursing Audit[MeSH] OR
Credentialing[MeSH] OR Guidelines as Topic[Mesh:noexp] OR Practice Guidelines as
Topic[MeSH] OR Healthcare Time Out[MeSH] OR Total Quality Management[MeSH]
OR “Accident Prevention”[Mesh:noexp] OR audit*[Tiab] OR tracer[Tiab] OR
tracers[Tiab] OR tool[Tiab] OR tools[Tiab]
AND
Outcome
“Medical Errors”[Mesh:noexp] OR “Medication Errors”[Mesh:noexp] OR “Inappropriate
Prescribing”[Mesh] OR Healthcare Near Miss[MeSH] OR “Patient Harm”[Mesh]
OR Patient safety[MeSH] OR adverse event[Title] OR adverse events[Title] OR
patient safety[Title] OR harm[Title] OR error[Title] OR errors[Title] OR hazard*[Title]
OR incident[Title] OR incidents[Title] OR accident[Title] OR accidents[Title] OR
complication*[Ti] OR adverse event[Ot] OR adverse events[Ot] OR patient safety[Ot]
OR harm[Ot] OR error[Ot] OR errors[Ot] OR hazard*[Ot] OR incident[Ot] OR
incidents[Ot] OR accident[Ot] OR accidents[Ot] OR complication*[Ot]
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Appendix 2 Quality appraisal checklist
2.1 Explanation Sections 1-5
Section 1 Population

1.1 Is the source population or source area well
described?
1.2 Is the eligible population or area representative of
the source population or area?
1.3 Do the selected participants or areas represent the
eligible population or area?

Section 2 Method of
selection of exposure (or
comparison) group

3

2.1 Selection of exposure (and comparison) group. How
was selection bias minimised?
2.2 Was the selection of explanatory variables based on
a sound theoretical basis?
2.3 Was the contamination acceptably low?

Section 3 Outcome

3.1 Were the outcome measures and procedures
reliable?
3.2 Were the outcome measurements complete?
3.3 Were all the important outcomes assessed?
3.4 Was there a similar follow-up time in exposure and
comparison groups?
3.5 Was follow-up time meaningful?

Section 4 analysis

4.1 Was the study sufficiently powered to detect an
intervention effect (if one exists)?
4.2 Were multiple explanatory variables considered in
the analyzes?
4.3 Were the analytical methods appropriate?
4.4 Was the precision of association given or
calculable? Is association meaningful?

Section 5 Summary

5.1 Are the study results internally valid (i.e. unbiased)?
5.2 Are the findings generalisable to the source
population (i.e. externally valid)?
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2.2 Explanation quality grading section 1 to 4
++

Indicates that for that particular aspect of study design, the
study has been designed or conducted in such a way as to
minimise the risk of bias.

+

Indicates that either the answer to the checklist question is
not clear from the way the study is reported, or that the study
may not have addressed all potential sources of bias for that
particular aspect of study design.

−

Was reserved for those aspects of the study design in which
significant sources of bias may persist.

Not reported
(NR)

Was reserved for those aspects in which the study under review
fails to report how they have (or might have) been considered.

Not applicable
(NA)

Was reserved for those study design aspects that were not
applicable given the study design under review.

2.3 Explanation overall study quality grading for internal validity (IV) and external
validity (EV)
++ All or most of the checklist criteria have been fulfilled, where they have not been
fulfilled the conclusions are very unlikely to alter.
+ Some of the checklist criteria have been fulfilled, where they have not been
fulfilled, or not adequately described, the conclusions are unlikely to alter.
– Few or no checklist criteria have been fulfilled and the conclusions are likely or
very likely to alter.
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Study period
and Country

2012 UK

2009 Austria

2018
Netherlands

2018
Switzerland

2007 UK

2006 USA

Authors

Anderson
et al.

Benz et al.

Blikkendaal
et al.

Borns et al.

Catchpole
et al.

Christian
et al.

To identify system features that influence
patient safety in the operating room

To assess deficiencies in systems, in order
to prevent them from escalating to more
serious situations

To analyse the adherence to advanced
trauma life support guidelines and identify
management errors

To observe whether surgical teams are
capable of measuring surgical safety,
especially with regard to the introduction
of new techniques and technologies during
a series of minimal invasive procedures.

To estimate the risk of having an AE and
identify potential preventable AEs and
associated risk factors

(1)To identify health care processes
occurring in surgical wards, (2) prioritize
hazardous processes, (3) identify hazardous
failures within prioritized processes, (4)
determine their causes and recommend
interventions

Aim of the study

Cross-sectional
study

Cross-sectional
study

Cross-sectional
study

Cross-sectional
study

prospective
cohort study

Cross-sectional
study

Study design

Appendix 3. Key characteristics of the 21 selected studies

Preoperative
(starting with the
pre-anaesthesia
holding unit),
intraoperative
and postoperative
phases

Starting immediately
before the patient
was transferred to
the OR and ending
after patient handoff
to post anaesthesia/
ICU

Patient admissions
(day and night)

Intraoperative

A reproductive
surgery endoscopy
unit

Surgical ward
processes

Perioperative phase
/ location

prospective risk
measurement
methods
Modified HFMEA

AE surveillance

A short
questionnaire
followed by video
observations
Video recordings

Direct
observations and
video recording

Direct observations

Target Group/
sample size
5 general surgery
wards in 3 acute
hospitals

796 patients
undergoing surgery
at a reproductive
surgery unit
40 patients
undergoing a
laparoscopic
hysterectomy
procedure
128 patients (66%
surgical diseases
34% medical
diseases) admitted
to a paediatric
Resuscitation Bay
24 paediatric cardiac
and 18 orthopaedic
operations in two
hospitals

10 complex general
surgery cases
(colorectal and
hepatobiliary) in one
hospital
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Study period
and Country

2008 UK

2012 USA

2018 USA

2018
Netherlands

2018
Netherlands

2012 USA

2015 UK

Authors

Davis et al.

Gurses et al.

Hamilton
et al.

Heideveld
et al.

Heideveld
et al.

Hu et al.

Johnston
et al.

To systematically risk assess and analyse
the escalation of care process to identify
problems and provide recommendations to
improve patient safety postoperatively on
the surgical ward

To (1) develop a methodology of audiovideo recording operations, and (2) identify
the key factors that play a role in the
aetiology and/or recovery of unanticipated
events in the OR.

To validate a Self-assessment Instrument
for perioperative patient Safety (SIPPS)
monitoring and benchmarking compliance
to safety standards

To develop, test and validate a Surgical
patient safety Observation Tool (SPOT), in
order to monitor, benchmark and improve
perioperative patient safety performance

To evaluate directly observed variances and
to correlate these with the 2 established
variance reporting systems

To identify and categorize hazards in the
cardio-vascular OR.

To explore patients’ willingness to question
health staff about quality and safety of their
healthcare

Aim of the study

Crosssectional
study

Crosssectional
study

Crosssectional
study

Crosssectional
study

Crosssectional
study

Crosssectional
study

Crosssectional
study

Study design

Postoperative
surgery ward area

From OR set up (the
opening of sterile
kits) through patient
leaving the OR

Perioperative – from
admission to hospital
to discharge

Perioperative – from
admission to hospital
to discharge

Intraoperative

Intraoperative period

Patients were
recruited
postoperatively over
a 3-month period

Perioperative phase
/ location

6 Surgical wards in 4
London hospitals,

10 high-complex
operations within
general surgery and
surgical oncology that
had published expected
complication rates of
>20%.

13 hospitals participated
in first Delphi
round; perioperative
professionals pilot tested
the tool in 5 hospitals

22 hospitals
participated in the first
phase of the study, and
was pilot tested in 8
hospitals.

211 surgical cases
(25%)) in one hospital

20 cardiac surgeries in 5
hospitals

a sample of 80 patients
who had undergone
a number of different
surgical procedures from
4 wards in one hospital

Target Group/sample
size

HFMEA
and direct
observations

Video/audio
recordings

Self-assessment
questionnaire

Direct
observation

Direct
observation

Direct
observation,
contextual
inquiry and
photographs

patient selfreporting
through
questionnaire

prospective risk
measurement
methods

2007 UK

2009 UK

2013
Belgium

2010 UK

2018
Netherlands

2013 Egypt

Kaul et al.

Kreckler
et al.

Marquet
et al.

Nagpal et al.

Parker et al.

Sayed et al.

To assess the patient safety status in the
OR. To identify hazards, and to assess risks
that jeopardize safety

To validate a Self-assessment Instrument
for perioperative patient Safety (SIPPS)
monitoring and benchmarking compliance
to safety standards

To apply HFMEA to the information
transfer and communication process in the
surgical journey of patients.

To use the HMFEA method to evaluate the
process flow for ear, nose and throat (ENT)
patient, and to redesign the process to
enhance patient safety

To evaluate patient safety using process
and outcome measures in parallel. To
develop a process-based system for
evaluating ward safety. To define the level
of noncompliance with safety-related
processes associated with a measured
frequency of patient harm.

To determine the true rate of adverse
event in surgical patients by prospective
surveillance and independent analysis

Crosssectional
study

Crosssectional
study

Crosssectional
study

Crosssectional
study

exploratory
cohort study

Crosssectional
study

Intraoperative – sign
in, time-out and
sign-out stages

Perioperative –
from admission to
hospital to discharge

4 main phases
in surgical care:
preoperative
assessment,
pre-procedural
teamwork,
postoperative
handover, and daily
ward care

ENT ward and OR

A surgical ward

Patients admissions
to a surgical ward

prospective
surveillance of AEs

Direct observation

HMFEA and direct
observations
HMFEA and direct
observations

Self-assessment
questionnaire

Interviews, and a
risk assessment
method

All routine and
emergency admissions
to a single surgical
ward, during a specified
30-day period, including
113 admissions
An emergency surgical
unit

In 2 One Day Clinics
(one large one small),
ENT processes
an acute teaching
hospital in the UK
that is also a tertiary
referral centre for major
gastrointestinal cancer
surgery

13 hospitals
participated in
first Delphi round;
perioperative
professionals pilot
tested the tool in 5
hospitals
100 selected patients
undergoing general
surgical and urological
surgical procedures
carried out in 3 ORs of
a governmental hospital
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Study period
and Country

2010 UK

2015 USA

Authors

Smith et al.

Thompson
et al.

To develop a scientifically sound and
feasible peer-to-peer assessment model
that allows health-care organizations to
evaluate patient safety in cardiovascular
operating rooms and to establish safety
priorities for improvement.

(1)To identify prospectively nonoperative risks (2) to prioritize
recommendations arising by cost, ease
and likely speed of implementation.

Aim of the study

Crosssectional
study

Crosssectional
study

Study design

Intraoperative
– cardiovascular
surgical OR

Perioperative
process, from
admission to the
surgical ward
through to the OR
and the recovery
room

Perioperative phase
/ location

A multidisciplinary
team, composed
of organizational
sociology, organizational
psychology, applied
social psychology,
clinical medicine, human
factors engineering,
and health services
researchers; 5 sites

Group sessions
totalling 20 clinical
and administrative
healthcare staff involved
in perioperative care and
risk experts convened by
the UK national patient
Safety Agency

Target Group/sample
size

survey assessments,
interviews, direct
observations and
contextual inquiries

Modified HMFEA,
direct observation,
a customized
structured 'what if
technique'(SWIFT)

prospective risk
measurement
methods
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78
Conducted by

2 trained observers
monitored the OR
and patient ward for
AEs on a daily basis.
AEs were discussed
by the 2 observers
and a risk manager,
and rated.
Four medical students
were trained to be
safety observers
to identify near
misses and AEs in
the OR. One of the
authors analysed and
categorized these
reports.
An experienced
surgeon identified
unexpected events
and classified them
as potentially or
actually adverse or
not. 3 independent
consultant surgeons
validated these
findings and
evaluated the
preventability of AEs.

Method description

A list of 11 AE categories was compiled
of the most often occurring AEs in the
experience of the team members.

Direct observations of near misses and
AEs were compared to established
handwritten and electronic reporting
systems. Observations were analysed
and categorized into safety domains and
variance categories.

A clinical observer identified all eligible
patients each morning, reviewed their
case notes, and questioned the most
senior staff member about the expected
process and outcome of management
for the next 24 hours. The observer
recorded actual process and outcome
the next morning using information
from the admitting team, nursing staff,
case notes and patient, repeating this
process for each patient until discharge
or death. All events were reviewed by a
senior author, who also independently
assessed a sample of patients
(approximately 20%).

Author

Benz et
al.1

Hamilton
et al.2

Kaul et
al.3

There were 52
(potentially) AEs in 45
patients (40%), of which
29 AEs (23%), of which
8% were considered
preventable.

211 surgical cases were
observed, during which
137 (64%) near misses
were identified by direct
observation, while 57
(7%) handwritten and 8
(1%) electronic variance
were reported. 5 directly
observed AEs were not
reported in either of the 2
reporting systems.

Of 60 identified AEs
in 45 patients 20%
were determined to be
preventable

Identified risks / focus

Continuous prospective
surveillance revealed an
unexpectedly high rate
of potential and actual
AEs among surgical
patients, especially in
association with invasive
manoeuvres.

Despite multiple
reporting systems,
near misses and AEs
remain underreported.
Identifying near misses
may help address
system and process
issues before an adverse
event occurs.

Clinical outcome
monitoring is a useful
tool for assessing the
outcome quality of
reproductive surgery by
identifying potentially
preventable AEs and
associated risk factors.

Key conclusions from
authors

Table 5.1 Results and quality characteristics of included studies: direct adverse events surveillance

A simple
prospective
method of
recording AEs
in real time is
feasible

Not reported

The AE
monitoring
system
was easily
implemented
and was well
accepted by
staff members

Reported
feasibility

Appendix 5 Results and quality characteristics of the 20 included studies, categorized by main method used

Not
reported

Not
reported

Not
reported

Additional
reported
quality
characteristics

A multidisciplinary
expert panel reviewed
the study design and
results. Two LENS
team observers per
case (one clinician
and one nonclinician) were drawn
from one cardiac
anaesthesiologist, one
nurse, one human
factors engineer and
one health services
researcher.

Data were collected
and categorized in the
LENS study to identify
hazards, by direct
observations, contextual
inquiry and photographs
were used to collect
hazard data

19 perioperative patient
safety observation
topics were selected
from (inter)national
guidelines and extracted
from locally used
observation checklist.
After consensus, the
final tool SPOT was pilot
tested.

Gurses et
al.5

Heideveld
et al.6

A multidisciplinary
group of healthcare
staff involved in
perioperative care

A team comprised of
human factor experts
and surgeons

Minute-to-minute
observations were
recorded, and later
coded and analysed.
A qualitative analysis
identified major system
features that influenced
team performance and
patient safety.

Christian
et al.4

Conducted by

Method description

Author

The pilot test showed good
measurability and good
applicability. The overall
patient safety improvement
potential with SPOT
appeared to be good, and
good discriminatory capacity
(compliance 72.5-100%)
was shown

160 hours of observations,
and 84 contextual inquiries
were recorded. 58 Hazard
types included practice
variations among care
providers, poor teamwork
and hierarchical cultures
in the COR, violations of
guidelines and protocols,
and cramped and cluttered
workspaces. Most of
these hazards have been
associated with errors and
negative surgical outcomes.

Problems in communication
and information flow,
workload and competing
tasks had measurable
negative impact on team
performance and patient
safety in all 10 cases. 11
events were identified that
contributed to or mitigated
the overall effect on the
patient's outcome.

Identified risks / focus

A comprehensive tool
to measure safety of
care was developed
and validated using a
systematic, stepwise
method, enabling
hospitals to monitor,
benchmark and improve
perioperative safety
performance.

Hazards in cardiac
surgery services are
omnipresent, indicating
numerous opportunities
to improve safety.

This study demonstrates
the role of prospective
observational methods in
exposing critical system
features that influence
patient safety and that
can be the targets for
patient safety initiatives.

Key conclusions from
authors

Table 5.2 Results and quality characteristics of included studies: direct observation
Additional
reported quality
characteristics
Not reported

Not reported

Good
measurability,
good
applicability,
good
improvement
potential, good
discriminatory
capacity

Reported
feasibility
Not reported

Not reported

Respondents
considered
SPOT easy to
use and stated
that they were
able to use SPOT
independently
(87,5%)
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80
Conducted by

Researchers with
appropriate clinical
experience and
understanding were
employed to make the
observations. Vignettes
of all cases were analysed
independently by a
consultant surgeon,
and any classification
disagreements resolved by
consensus discussion.

2 independent raters
of different medical
and human factor
expertise observed 12
cardiovascular operations.
After the design period,
both raters observed ten
surgical cases using SFDT
to assess validity and
inter-rater reliability
A multidisciplinary
team, composed of
organizational sociology,
-psychology, applied
social psychology, clinical
medicine, human factors
engineering, and health
services researchers

Method description

AE, PAE and process
measures were studied by
direct observation. Each
day, clinical staff were
interviewed, case notes
examined and ward rounds
attended to establish plans
and expectations for the
patients’ course over the
next 24 hours. Actual events
were reviewed the following
day, and any discrepancies
with the predicted events
were analysed to determine
whether or not an AE of PAE
had occurred.

A SFDT was developed and
tested on their impact on
surgical performance. Raters
recorded every event that
they deemed a surgical flow
disruption,

Errors were located through
networked surveillance.
Multiple data collection was
involved, such as focused
literature review, structured
(Telephone) interviews, direct
observations and contextual
inquiries

Author

Kreckler et
al.7

Parker et
al.8

Thompson
et al.9

The top 6 priority
hazard themes were
as follows: safety
culture, teamwork
and communication,
infection prevention,
transitions of care,
failure to adhere to
practices or policies,
and OR layout and
equipment.

Rating agreement
(weighted kappa) for
each category across
the ten surgeries was
moderate to very high,
resulting in strong
inter-rater reliability for
each category on the
surgical flow disruption
tool.

Compliance with the
7 processes studied
ranged from 23% to
89%. The AE and PAE
rates were 11.9% and
13.8% respectively
in a 63% sample of
admissions (n=607).
Length of stay was
significantly associated
with both AE and PAE
(p<0.001). Having an
operation was also
associated with AE
(p=0.001) but not with
PAE.

Identified risks / focus

We integrated the theories and
methods of a diverse group of
researchers to identify a broad
range of hazards and good clinical
practices within the cardiovascular
surgical OR. Our findings were
the basis for a plan to prioritize
improvements. These study methods
allowed for the comprehensive
assessment of a high-risk clinical
setting that may translate to other
clinical settings.

This research depicts the
development and utility of a tool
to analyze surgical flow disruptions
in the cardiovascular OR with
satisfactory inter-rater reliability.
This tool is an important first step
in systematically categorizing and
measuring surgical flow disruptions
and their impact on patient safety in
the operating room.

Compliance with individual care
processes on a ward with average
levels of patient harm is poor.
Length of hospital stay increases the
risk of both AE and PAE, suggesting
a system defect. A bundle of
care processes may be useful for
monitoring safety improvement.
Improvement in safety on acute
surgical wards is likely to be best
achieved by attention to processed,
rather than outcome.

Key conclusions from authors

This
type of
evaluation
is time
intensive
and
requires
many
resources
to
complete

Use of
SFDT was
simple
and
clear for
observers

Not
reported

Reported
feasibility

Not
reported

Satisfactory
interrater
reliability

Not
reported

Add.
rep.
quality
characteristics

Two researchers,
a surgical scientist
and a health care
psychologist observed
and independently
recorded the activities
that patients and staff
engaged, followed by
five multidisciplinary
mHFMEA teams.

30 surgical staff
members and an
expert consensus
group

70 hours of observations
recorded all activities in
surgical wards. 95 patients
and staff quantified
hazards associated with
10 health processes.
mHFMEA and cause
analysis was applied to 5
most hazardous failures.

42 hours of observations
formed the basis of
an escalations process
diagram. A risk-assessment
survey identified failures
with process steps and
attributed hazard scores.
Patient safety and clinical
risk experts validated
hazard scores through
a group consensus
meeting. Hazardous
failures analysed, after
which interventions
recommended.

Anderson
et al.10

Johnston
et al.11

Conducted by

Method description

Author

Observations identified
33 steps in the escalation
process. The riskassessment survey
identified 18 hazardous
failures associated with
these steps, of which
15 were subjected
to cause analysis.
Outdated communication
technology, understaffing,
and hierarchical barriers
were identified as root
causes of failure.

Hazards associated with
10 health care processes
were derived from
81 activities. 5 most
hazardous processes
included hand hygiene,
isolation of infection,
vital signs, medication
delivery and hand off. Of
190 failures within these
processes 50 (26%) were
considered hazardous and
did not have effective
control measures in place.

Identified risks / focus

Failures in the escalation process
amenable to intervention were
systematically identified. This
mapping of the escalation process
will allow tailored interventions
to enhance surgical training and
patient safety.

The study demonstrates how
safety in surgical wards can be
comprehensively addressed by
considering risk associated with all
observed activities.

Key conclusions from authors

Additional
reported
quality
characteristics
Not
reported

Not
reported

Reported
feasibility

Not reported

The
participants
felt that the
modified
HFMEA
process
was easy
to interpret
(75%).

Table 5.3 Results and quality characteristics of included studies: (modified) Healthcare Failure Mode and Effect Analysis
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81

82
Conducted by

Hospital management,
ENT physicians,
patient safety
coordinators and
head nurses defined
the processes to
be analysed. A
multidisciplinary
HFMEA team
developed a process
map, conducted
hazard analysis
and developed
improvement
actions and outcome
measures.
A multidisciplinary
team consisting
of 4 surgeons, 4
anaesthetists, 6
nurses (ward, OR
and recovery), and
a psychologist
with human factor
experience in health
care
Group sessions
totalling 20 clinical
and administrative
healthcare staff
involved in
perioperative care and
risk experts

Method description

The process flow for ear,
nose and throat patient
was prospectively analysed
and evaluated by HMFEA
to redesign the process
to enhance patient safety.
Structured real-time
clinical observations were
conducted to determine
whether these were indeed
the most important areas
for improvement.

A flowchart of the whole
surgical process was
developed. Potential failure
modes were identified
and evaluated using a
hazard matrix score.
Recommendations were
determined for certain
critical failure modes using
a decision tree.

Mapping the perioperative
process, developing
SWIFT checklist and risk
matrix, analyzation and
prioritization

Author

Marquet et
al.12

Nagpal et
al.13

Smith et
al.14

102 risks were identified
and 95 recommendations
made. The top 20
recommendations
together were judged to
encompass about 75%
of the total estimated
risk attributable to the
processes considered.

Most failure modes were
identified pre-operatively.
41 of 132 failures were
classified as critical, 26 of
which were sufficiently
covered by current
protocols.

45 potential failure
modes were identified;
25 of them were
classified as high or
very high risk. Real-time
clinical observations
confirmed these failure
modes.

Identified risks / focus

This technique can be successfully
applied by healthcare staff but
expert facilitation of groups is
advisable. Such wide-ranging
processes can potentially lead to
more comprehensive risk reduction
than 'single-issue' risk alerts.

Modified HFMEA provided to be
a practical approach. Systematic
analysis by a multidisciplinary team
is a useful method for detecting
failure modes. HFMEA method
is complementary to quantitative
investigations and can identify
latent failures in complex surgical
care.

The HMFEA is a useful instrument
for detecting the failure modes in
this care process. The involvement
of all disciplines and an open safety
culture during the procedure were
the most important conditions.
For the management and the
physicians an important conclusion
was also that this prospective
analysis method, which has
international value, could be used
in a local context and provide a
solid framework for the systematic
analysis and prioritization of areas
for improvement.

Key conclusions from authors

Not reported

The
investigation
required a
large amount
of personnel
resources.

HFMEA is
considered
a time
consuming
method.

Reported
feasibility

Not
reported

Not
reported

Not
reported

Additional
reported
quality
characteristics

2 experienced paediatric
emergency physicians reviewed all
the videos together and screened
and analysed all the patient charts
for additional data.

A single observer (a human
factors practitioner with
experience in observational
methods and measurement of
human performance) was present
during each operation included in
the study. Video observations and
discussions were used to ensure
the quality of the observations.

2 surgical research fellows
independently generated
transcripts of the videos, which
were reviewed by a surgeon, a
cognitive psychologist and an
educational psychologist. This
core research team identified
deviations by consensus. 3 clinical
domain experts (2 surgeons, 1
anaesthesiologist and 1 OR nurse
independently categorized these
deviations

Video recording of all
patients admitted to the
paediatric resuscitation
bay was performed.
Treatment adherence
to advanced trauma life
support guidelines and
errors per patient was
identified.

Operations were classified
by risk indicators.
Negative events were
recorded and organized
into 3 levels of clinical
importance. The ability of
the team working together
safety was classified based
on a NOTECHS scoring
system. Major problems
were analysed for trends
using t tests.

10 high-acuity operations
representing 44 hours
of patient care, we
video-recorded and
transcribed. Deviations
(delays and/or episodes
of decreased patient
safety) were identified by
majority consensus of a
multidisciplinary team

Borns et al.15

Catchpole et
al.16

Hu et al.17

Conducted by

Method description

Author

33 deviations (10 delays, 17
safety compromises, 6 both)
occurred with a mean of one
every 79 minutes. Mediation
of safety compromises was
most frequently accomplished
with vigilance, leadership,
communication and/or
coordination. Nearly all of these
deviations (97%) were salvaged
by providers.

Operative risk affected
intraoperative performance
(p=0.004) and duration
(p<0.01). 8 major problems
were observed showing a
strong association with risk,
intraoperative performance,
teamwork, and the number of
minor problems.

There was a significant
correlation (p=0.021) between
accurate handover from
emergency medical service
to hospital physicians and
adherence to guidelines (airway,
breathing, circulation) and errors
related to handover. Some
unexpected errors of patient
management in the surgical and
medical population was revealed
by the video recordings.

Identified risks / focus

While recognized in other
high-risk domains, such human
resilience has not yet been
described in surgery and has
major implications for the
design of safety interventions.
Systems must be built that
simultaneously help avert
deviations and train providers to
anticipate and deal with those
that are unavoidable.

Structured observation of
effective teamwork in the
OR can identify substantive
deficiencies in the system,
even in otherwise successful
operations. Decreasing the
number of minor problems can
lead to a smoother, safer and
shorter operation. Effective
teamwork can help decrease the
number of small problems and
prevent them from escalating to
more serious situations.

Video recording is a useful tool
to evaluate patient management
in the paediatric resuscitation
bay. Analyzing errors of missing
the adherence to the guidelines
helps to pay attention and focus
on specific items to improve
patient care.

Key conclusions from
authors

Table 5.4 Results and quality characteristics of included studies: indirect observation
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Additional
reported
quality
characteristics
Not reported

Not reported

Not reported

Reported
feasibility

Not
reported

This
method is
a practical
way to
improve
performance

Not
reported

84
A researcher went
through all the
questions with the
patient

A patient selfreport survey was
developed, comprising
28 questions which
assessed patients’
willingness to ask
healthcare staff
questions that current
safety initiatives advise
patients to ask.

A self-assessment
instrument
for measuring
perioperative patient
safety (SIPPS)
compliance, meeting
international standards,
was developed and
validated.

Davis et
al.19

Heideveld
et al.20

Healthcare
staff involved in
perioperative care

Surgeons, scrub
nurses and
anaesthesiologists
filled in a short
questionnaire
direct
postoperative

a Surgical Safety
Questionnaire was
developed that had
to be filled out during
40 laparoscopic
hysterectomy
procedures,

Blikkendaal
et al.18

Conducted by

Method description

Author

The pilot test showed
good measurability
and applicability (resp.
99.8 and 99.9%). Room
for improvement in
perioperative patient
safety compliance was
demonstrated for all 5
hospitals (mean 76%)

Surgical patients, particularly
those who are men, less
educated or unemployed
are less willing to challenge
healthcare staff regarding
their care than to ask
healthcare staff factual
questions (p<0.001).
Doctor’s instructions to
the patient increased
patient willingness to
challenge doctors and
nurses (p<0.001). Women,
educated patients, and
patients in employment,
were more willing to ask
questions (p<0.05)

Surgical flow disturbances,
equipment/instrument
related, environmental
related, personnel-related of
procedure-related.

Identified risks / focus

With SIPPS, improvement
areas for perioperative
patient safety and best
practices across hospitals
could be identified.

Surgical patients, particularly
those who are men, less
educated or unemployed
are less willing to challenge
healthcare staff regarding
their care than to ask
healthcare staff factual
questions.

The Surgical Safety
Questionnaire can act as a
validated tool to evaluate
and maintain surgical safety
during minimally invasive
procedures, especially during
the introduction of a new
intervention.

Key conclusions from
authors

Table 5.5 Results and quality characteristics of included studies: questionnaire

SIPPS showed
good feasibility on
four quality criteria
(mean 94%): clear
formulation (93%),
relevancy (92%,
good answering
possibility (96%)
and acceptable
time-effort (96%)

Not reported

Not reported

Reported feasibility

Good
measurability,
good
applicability,
good
improvement
potential,
mixed
results on
discriminatory
capacity

Not reported

Inter-observer
reliability

Additional
reported
quality
characteristics
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Chapter 4
Development of the Surgical Patient safety
Observation Tool (SPOT)
A. J. Heideveld-Chevalking , H. Calsbeek, Y. J. Emond, J. Damen,
W. J. H. J. Meijerink, J. Hofland and A. P. Wolff
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Background: A Surgical Patient safety Observation Tool (SPOT) was
developed and tested in a multi- centre observational pilot study. The tool
enables monitoring and benchmarking perioperative safety performance
across departments and hospitals, covering international patient safety
goals.
Methods: Nineteen perioperative patient safety observation topics were
selected from Dutch perioperative patient safety guidelines, which also
cover international patient safety goals. All items that measured these
selected topics were then extracted from available local observation
checklists of the participating hospitals. Experts individually prioritized the
best measurement items per topic in an initial written Delphi round. The
second (face to face) Delphi round resulted in consensus on the content of
SPOT, after which the measurable elements (MEs) per topic were defined.
Finally, the tool was piloted in eight hospitals for measurability, applicability,
improvement potential, discriminatory capacity and feasibility.

4

Results: The pilot test showed good measurability for all 19 patient safety
topics (range of 8–291 MEs among topics), with good applicability (median
97 (range 11.8–100) per cent). The overall improvement potential appeared
to be good (median 89 (range 72.5–100) per cent), and at topic level the
tool showed good discriminatory capacity (variation 27.5 per cent, range
in compliance 72.5–100 per cent). Overall scores showed relatively little
variation between the participating hospitals (variation 13 per cent, range
in compliance 83–96 per cent). All eight auditors considered SPOT a
straightforward and easy-to-use tracer tool.
Conclusion: A comprehensive tool to measure safety of care was developed
and validated using a systematic, stepwise method, enabling hospitals to
monitor, benchmark and improve perioperative safety performance.

Introduction
Improving patient safety remains a major public health concern1. Almost
two-thirds of in-hospital adverse events are associated with perioperative
care2. Improvement in perioperative patient safety can be achieved by
observing and measuring safety performance, and by using the results
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to improve the perioperative process3–5 in a plan–do–check–act cycle.
Benchmarking of perioperative safety performance may be used to compare
departments, hospitals and methods, to improve patient safety.
National audits by the Dutch Health Care Inspectorate (Inspectie voor
de Gezondheidszorg; IGZ) in 2007 – 2009 showed that perioperative
care in the Netherlands could be improved by information transfer,
clinical documentation, teamwork and coordination6–8. In response to the
recommendations of the IGZ, national evidence-based perioperative safety
guidelines9–11 were developed between 2010 and 2012, applicable to both
surgical and non-surgical interventions in hospitals. Adherence to evidencebased guidelines is associated with safer perioperative care and improved
outcome12–14.
In 2012, the IGZ reaudited perioperative care and concluded that, although
the perioperative process was better structured, there was still room for
improvement. Furthermore, safety performance still varied considerably
between hospitals. For example, although preoperative time-out and
postoperative sign-out procedures were performed in all hospitals,
approximately half of these procedures were incomplete. In addition, the IGZ
announced a zero tolerance policy in cases of wrong-side and wrong-site
surgery15.
There is a growing need for an observation tool that enables monitoring
of guideline compliance, follow-up and comparison between different
specialties and hospitals, and identification of best practices. Until now,
such a condensed and easy-to-use observation tool, developed and used
by professional caregivers themselves, has not been available. The tool
under development was designed to cover all 19 patient safety observation
topics used by the IGZ for auditing Dutch hospitals (IGZ framework 2012)
(Table 1)15. IGZ and guideline developers agreed that these topics represent
the main safety observation topics. The topics are also in line with the
six international patient safety goals highlighted by the Joint Commission
International (JCI)16 as areas of concern in healthcare (Table 2).
Several methods are available to measure patient safety and identify risks.
Record review is the most frequently used and a widely accepted method of
measuring incidence rates of adverse events17,18. However, the reliability of
record review is often considered only moderate, and there is no evidence
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Table 1 Perioperative patient safety observation criteria used by the Dutch Health
Care Inspectorate15
Criterion

Topic

Details

1

Patient identification

Identification of the patient should be done using at least two out
of three characteristics (patient name, date of birth, patient identification number). Identification is based on three independent
sources: the (wakened) patient or legal representative, the patient’s
medical dossier and identification bracelet(s)

2

Handover
from wards

It is strongly recommended to use structured checklists for handover of patients during the entire perioperative healthcare process

3

Pre-time-out
before the
operation

A pre-time-out is performed as an additional check when invasive
preparations (e.g. regional anaesthetic block) for the operation
are done in the preanaesthesia care unit of the OR. The attending
anaesthetist together with a second attending person checks the
following items: patient identification; type of operation; side and/
or location of operation; possible allergies of the patient; the actual
parameters of (anti)coagulation; and presence of appropriate materials. If possible, these checks are done with involvement of the
conscious patient. The anaesthetist is responsible for performing
and recording this safety verification hold.

4

Time-out
before the
operation

A time-out is performed in presence of the patient before induction
of anaesthesia. The attending anaesthetist, surgeon and OR staff
check the following items: correct patient; correct type of operation;
correct side and/or location of the operation; the actual parameters
of (anti)coagulation; necessity for administration of antibiotics; possible allergies of the patient; co-morbidity of the patient; positioning
of the patient during the operation; presence of appropriate personnel and materials; and other relevant details. The surgeon is responsible for performing and recording this safety verification hold.

5

Intraoperative team
communication

Communication between attending surgeon and anaesthetic team
member(s) present is obligatory at the start and finish of the surgical
procedure and at all points that are of interest to the condition or
safety of the patient, or that will interfere largely with the activity of
the other attending specialty

6

Handover at
shift change
during the
operation

A handover is performed at all shift changes during the operation

7

Sign-out after Under responsibility of the surgeon a sign-out is performed in the
the operation OR, before the patient leaves the OR, in the presence of the full
attending team. At least the following should be discussed and recorded: all essential information with respect to the operation performed; the results of the counting of used operation instruments
and materials; and all items necessary for adequate postoperative
care

8

Patient trans- During transport of the patient, bedrails are in the upright position
port
or the patient is secured sufficiently

4
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9

Handover
to recovery
room

The person responsible for patient transfer ensures the patient’s
vital parameters and leaves only once the patient has been adequately reconnected to monitoring equipment and shows stable
vital signs

10

Discharge
from recovery room

The postanaesthesia recovery score and pain score are documented
in the patient’s dossier at the time of discharge from the recovery
room. Discharge of the patient from the recovery room is done
once predetermined discharge criteria have been checked, recorded
and met. The person responsible for discharge is documented in the
patient’s file

11

Discharge
from the surgical ward

In the ward the postoperative pain score is measured and documented. The patients is discharged only once predetermined
discharge criteria have been met and recorded. The person responsible for discharge is documented in the medical file. The patient is
informed about the procedure performed and follow-up treatment.
Documentation on the surgical procedure is recorded in the medical
file within 2 days after discharge from hospital

12

Safety of
medical
equipment

A date-valid sticker concerning the support state of all medical
equipment is visible

13

Counting
used surgical
equipment

Used surgical meshes, needles, instruments and disposables are
counted by two people and the results are recorded in the patient’s
file

14

Behaviour
with respect
to infection
prevention

The wearing of OR suits, clogs, surgical masks and caps, the handling of personal jewellery of attending team members, the performance of hand hygiene, OR door movements and preoperative
removal of the patient’s hair must be done according to existing
national guidelines

15

Air ventilation and
conditioning
characteristics of the
operating
room

Adequacy of ventilation pressure in the OR must be displayed, with
the facility to generate an alarm if malfunctioning. Positioning of
the OR light and of the patient under the plenum must be done
in accordance with optimal air-conditioning characteristics for the
prevention of wound infection

16

Prevention of Each institution has an assured procedure (in accordance with existtransmission ing directives) for the prevention of transmission of hepatitis B and
of hepatitis B MRSA
and MRSA

17

Double-check of
medication

The preparation and administration of parenteral drugs are double-checked

18

Propofol
handling

Handling of propofol must be according to the directives of the
Dutch Healthcare Inspectorate and manufacturer instructions

19

Drug storage

No date-expired medication is stored in any local place that is in use
for drug storage

OR, operating room; MRSA, methicillin-resistant Staphylococcus aureus
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Table 2 Definition of the Joint Commission international patient safety goals16
IPSG Goal

Standard

1

Identify patients
correctly

The hospital develops and implements a process to improve the accuracy of patient identification

2

Improve effective communication

The hospital develops and implements a process to improve the effectiveness of verbal and/or telephone communication among caregivers

3

Improve the
safety of highalert medications

The hospital develops and implements a process to improve the safety of high-alert medications

4

Ensure correct
The hospital develops and implements a process for
site, correct pro- ensuring correct site, correct procedure, correct patient
cedure, correct
surgery
patient surgery

5

Reduce the risk The hospital adopts and implements evidence-based
of healthcare-as- hand hygiene guidelines to reduce the risk of healthsociated infeccare-associated infection
tion

6

Reduce the risk
of patient harm
resulting from
falls

4

The hospital develops and implements a process to reduce the risk of patient harm resulting from falls

IPSG, international patient safety goal.

that record review really detects all adverse events19. Direct observation
methods of patient care capture valuable (real-time), accurate and precise
patient data20,21. A recent study22 of unannounced JCI accreditation surveys
showed that changes in practice during periods of surveyor observations
in US hospitals decreased patient mortality significantly. Patient tracer
observations are seen internationally as a robust method of measuring
patient safety performance in daily practice23. In patient tracer methodology
auditors follow representative patients from a specific hospital’s patient
population to evaluate compliance with standards16,23. During each tracer
procedure, the auditor(s) systematically observe and document care aspects
according to: the course of care, treatment and services provided to inhospital patients; the interrelationships between and among disciplines and
departments; and potential concerns in the patient care process.
The aim of the present multicentre observational pilot study was to develop
a comprehensive and easy-to-use Surgical Patient safety Observation Tool
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(SPOT) to measure perioperative safety performance in daily clinical practice
and to identify safety improvement areas. The development procedure
included pilot testing of SPOT in eight hospitals to assess the clinimetric
characteristics in line with previous studies24–27. Feasibility was added to
these characteristics (Table 3).
Table 3 Definition of clinimetric characteristics24–27
Criterion
Measurability

Definition
Measurable elements
are measurable by
observation

Score
Good: at least 80 per cent of elements
within the topics
Moderate: more than 20 to less than 80
per cent of elements within the topics
Poor: 20 per cent or less of items within
the topics

Applicability

Improvement
potential
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Measurable elements
are applicable to
the selected patients/procedures.

Good: at least 80 per cent of elements
within the topics

Room for improvement of current
practice (topic
level)

Good: compliance with the standard less
than 90 per cent

Poor: less than 80 per cent of elements
within the topics

Poor: compliance with the standard at
least 90 per cent

Discriminatory
capacity for
comparison

Good: more than 20 per cent variation
Discrimination of
between lowest and highest scores
practice performance (compliance Poor: 20 per cent or less variation bewith the standards)
tween lowest and highest scores
between different
topics and between departments
or hospitals

Feasibility

Easy to use and applicable without
the help of others
(after instruction)

Good: at least 90 per cent of the auditors
Moderate: 50–90 per cent of the auditors
Poor: less than 50 per cent of the auditors

Methods
No ethical approval was considered necessary, as no intervention was
performed for a specific patient care process. A RAND-modified Delphi
procedure28,29 was performed to reach consensus on the content of a
standardized SPOT. The procedure consisted of the following steps.
Recruiting hospitals and collecting surgical patient safety observation
checklists
The SPOT study was introduced in 2014 to all eight Dutch academic
hospitals associated with the Netherlands Federation of University Medical
Centres (NFU) and to all 14 member hospitals of the Dutch Safe Curative
Care Association (Vereniging Veilige Curatieve Zorg; VVCZ), which includes
one NFU academic hospital. VVCZ member hospitals help one another to
improve patient safety. All 21 hospitals (8 academic, 7 tertiary care and
6 regional care hospitals) were invited and agreed to participate in the
study. The hospitals were asked to share locally used surgical patient safety
observation tools and checklists.

4

First Delphi round: item selection by experts
From the collected hospital checklists, items covering one or more of
the 19 perioperative patient safety observation topics based on national
and international perioperative guidelines, and used by the IGZ, were
selected. These items, grouped per topic, were digitally presented to a
multidisciplinary group of experts (professionals selected by the participating
hospitals with specific interest and qualifications in perioperative patient
safety, and locally identified as experts in this area). In total, 13 perioperative
experts participated in a first Delphi round: five physicians, five operating
room (OR) staff members, two ward nurses and one medical technician
(Appendix 1. Perioperative experts judging perioperative patient safety
topics). These experts received a preselected list of topics depending on
their specific expertise and relevance to their function. They ranked the
observation items by making a personal top three list per topic. As well
as ranking, the experts were also invited to comment on the content and
phrasing of the items. The results of this step were used for reaching
consensus on content and phrasing of the items for the final observation
tool.
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Second Delphi round: discussing the results of the first Delphi round
The scores and suggestions for phrasing of the items by the expert panel
were processed and analysed. Observation items rated in the top three
ranking received 10, 5 or 2 points respectively. The number of experts
eligible to score topic items ranged from four to seven per topic. Thus,
the potential maximum score of a topic item ranged from 40 to 70 points
(Table S1, supporting information). All items that scored at least 50 per cent
of the maximum were presented in a face-to-face consensus meeting. To
create broad support, a second expert panel of ten experts in perioperative
patient safety from VVCZ member hospitals (3 OR managers, 1 hygiene and
infection adviser, 2 quality and safety managers, 1 anaesthesia nurse, 1 OR
nurse, 1 physician and professor in perioperative patient safety, and 1 senior
researcher – NFU member hospitals were not able to participate in this
second Delphi round) discussed the results in order to achieve consensus
regarding the content of the final SPOT tracer list.
Pilot testing of the Surgical Patient safety Observation Tool
The SPOT tracer list was pilot-tested in one academic, four tertiary care
and three regional care VVCZ member hospitals between September 2015
and April 2016 to assess the clinimetric characteristics of measurability,
applicability, improvement potential, discriminatory capacity and feasibility
according to predefined criteria (Table 3). Eight experienced auditors (3
physicians and 5 non-physicians) assessed the feasibility and applicability
of SPOT. For this last assessment, auditors responded to two statements
– ‘SPOT is easy to use’ and ‘I am able to use SPOT independently’ – using
a 6-point answering scale (1, totally disagree; 6, totally agree). To facilitate
interpretation, the answer categories of 5 (agree) and 6 (totally agree) were
combined to express good feasibility.
Results of the observations are presented in a descriptive way, as numbers
and percentages. The various scoring definitions of the clinimetric
characteristics are presented in Table 3.

Results
Participating hospitals and local surgical patient safety observation
checklists
Twenty-one hospitals joined the study and delivered their local perioperative
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observation checklists covering a large variety of observation items related
to perioperative patient safety. Four hospitals (2 academic, 1 tertiary care
and 1 regional care hospital) did not use a peri- operative patient safety
observation checklist, but were performing specific in-depth audits on
different patient safety topics such as ‘handover’, ‘medication safety’ and
‘infection prevention’. The other 17 hospitals (6 academic, 6 tertiary care and
5 regional care hospitals) did use a perioperative patient safety observation
checklist for internal auditing (Table S2, supporting information). The topics
‘behaviour with respect to infection prevention’ (15 hospitals), ‘time-out
before the operation’ (14) and ‘double-check of medication’ (13) were most
frequently represented in the obtained checklists. Least represented topics
were ‘intraoperative team communication’ (3) and ‘discharge from the
surgical ward’ (3) (Appendix 2 Patient safety observation topics covered in
local observation tools of the participating hospitals).

4

First Delphi round: item selection
In the first Delphi round, 13 experts independently and anonymously
prioritized the observation items by means of a personal top three per
topic. Items in two topics, ‘safety of medical equipment’ and ‘counting used
surgical equipment’, failed to reach the 50 per cent criterion (the cut-off
point for discussion in the second Delphi round) because of large variation
in experts’ ratings. For these topics, considered too important to exclude,
items having at least 20 per cent of the maximum score were taken into the
second Delphi round. In total, 24 items (range 1–6 items per topic) were
presented to the expert panel for discussion.
Second Delphi round: face-to-face meeting
The second Delphi round resulted in consensus on the content of
observation items per topic. Based on the results, a tracer list of 134
measurable elements (MEs), with a range of 1 – 16 MEs per topic, was
designed (Appendix 3 Surgical Patient safety Observation Tool (SPOT)).
For practical reasons related to use of the SPOT inside or outside the
physical OR complex, SPOT was divided into two parts: part A for tracing
the preoperative and peroperative phase (including holding area or
preanaesthesia care unit (22 MEs), OR (65 MEs) and recovery room (39
MEs)), and part B for tracing the postoperative discharge process on the
surgical ward (8 MEs). Some MEs were measured twice in different locations
of the perioperative patient path, and therefore given a unique number to
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Table 4 Overall results of the pilot Surgical Patient safety Observation Tool scores
per topic
Perioperative patient safety topic

Compliant†

Observations*

Applicable

Yes

No

127

127 (100)

118
(91.5)

11 (8.5)

Communication and handover
1 Patient identification
2 Handover from wards

95

92 (97)

73 (74)

25 (26)

3 Pre-time-out before the operation

204

24 (11.8)

23 (96)

1 (4)

4 Time-out before the operation

291

288
(99.0)

275
(92.9)

21 (7.1)

5 Intraoperative team communication

49

41 (84)

41 (100)

0 (0)

6 Handover at shift change during the operation

48

18 (38)

18 (100)

0 (0)

7 Sign-out after the operation

142

127
(89.4)

120
(93.8)

8 (6.2)

8 Patient transport

33

33 (100)

28 (85)

5 (15)

9 Handover to the recovery room

190

180
(94.7)

161
(88.5)

21 (11.5)

10 Discharge from recovery room

179

172
(96.1)

157
(91.3)

15 (8.7)

8

8 (100)

8 (89)

1 (11)

12 Safety of medical equipment

33

33 (100)

30 (86)

5 (14)

13 Counting used surgical equipment

114

108
(94.7)

95 (87.2)

14 (12.8)

14 Behaviour with respect to infection prevention

262

258
(98.5)

227
(81.4)

52 (18.6)

15 Air ventilation and conditioning characteristics
of the OR

18

18 (100)

15 (83)

3 (17)

16 Prevention of transmission of hepatitis B and
MRSA

36

32 (89)

26 (81)

6 (19)

17 Double-check of medication

116

116 (100)

100
(72.5)

38 (27.5)

18 Propofol handling

49

29 (59)

28 (97)

1 (3)

19 Drug storage

91

88 (97)

83 (94)

5 (6)

2085

1792
(86.9)

1626
(88.6)

232 (11.4)

95 (8–291)

97 (11.8100)

89 (72.5–
100)

11 (0–
27.5)

11 Discharge from the surgical ward
Medical equipment

Infection prevention

Medication

Total (mean)
Median (range)

Values in parentheses are percentages unless indicated otherwise. *Observed measurable elements. †Yes and No numbers combined are sometimes higher than the number
of observations per topic, because both answer options were sometimes scored by the
auditors. OR, operating room; MRSA, methicillin-resistant Staphylococcus aureus.
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be reviewed and scored. This was the case for the topics ‘patient transport’
(measured before and after the operation), ‘behaviour with respect to
infection prevention’, ‘safety of medical equipment’ and ‘double-check of
medication’ (all measured in both the operating and recovery room). In
addition, a dichotomous scoring scale, ‘yes’ or ‘no’ (respectively complied or
not complied to the standard) per measurable item, was added to the list,
facilitating an overall score calculation per topic. Finally, an instruction guide
was developed and added to the SPOT.
Results of the pilot test
A total of eight hospitals participated in the SPOT pilot test, resulting in
2085 observations and scores of measurable elements related to 36 surgical
procedures over ten surgical specialties: general surgery, cardiothoracic
surgery, obstetrics and gynaecology, neurosurgery, ophthalmic surgery,
plastic surgery, urology, oral and maxillofacial surgery, orthopaedic surgery,
and ear, nose and throat surgery. All 19 patient safety topics were found
to be measurable (adequate information available by observation), ranging
from eight (‘discharge from the surgical ward’) to 291 (‘time-out before the
operation’) MEs among topics (Table 4).
The topics showed good applicability (median 97 (range 11.8 – 100) per
cent). Poorly applicable topics were ‘pre-time-out before the operation’
(applicable in only 12 per cent of procedures), ‘handover at shift change
during the operation’ (applicable in 38 per cent of procedures) and
‘propofol handling’ (a strict prescription of how to handle the intravenous
administration of propofol to prevent bacterial contamination30, used in
only 59 per cent of procedures) (Table 4).

4

The overall improvement potential of the topics was good: median 89
(range 72.5 – 100) per cent compliance per topic. Ten patient safety topics
scored less than 90 per cent compliance, including ‘handover from wards’
(compliance 74 per cent) and ‘double-check of medication’ (compliance 72.5
per cent) (Table 4).
The perioperative patient safety compliance score per topic (range 72.5–100
per cent) also indicated good dis- criminatory capacity of the tool (variation
27.5 per cent), with greatest variation for topics 2 and 17 (‘handover from
wards’ and ‘double-check of medication’) (Table 4).
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Table 5 Total ‘yes’ scores for compliance per hospital per topic
Participating hospitals
Surgical patient safety topic

1

2

3

Communication and handover
1 Patient identification

70 (92)

12 (93)

8 (86)

2 Handover from wards

39 (77)

9 (90)

2 (20)

–

–

–

181 (96.3)

29 (94)

26 (82)

5 Intraoperative team communication

28 (100)

-

5 (100)

6 Handover at shift change during the
operation

9 (100)

-

3 (100)

7 Sign-out after the operation

90 (93)

7 (100)

7 (100)

8 Patient transport

16 (80)

2 (100)

3 (100)

9 Handover to the recovery room

99 (83)

12 (100)

10 (100)

10 Discharge from recovery room

114 (89.3)

15 (100)

-

-

-

-

12 Safety of medical equipment

17 (81)

3 (100)

2 (67)

13 Counting used surgical equipment

62 (86)

-

13 (93)

145 (84.1)

15 (68)

21 (81)

15 Air ventilation and conditioning characteristics of the OR

9 (75)

1 (100)

2 (100)

16 Prevention of transmission of hepatitis
B and MRSA

17 (92)

2 (50)

2 (50)

17 Double-check of medication

68 (78)

8 (100)

3 (29)

18 Propofol handling

18 (96)

3 (100)

2 (100)

19 Drug storage

57 (97)

7 (83)

5 (100)

3 Pre-time-out before the operation
4 Time-out before the operation

11 Discharge from the surgical ward
Medical equipment

Infection prevention
14 Behaviour with respect to infection
prevention

Medication

Total (mean)

1039 (88.6) 125 (91.4) 114 (82.5)

Values in parentheses are percentages unless indicated otherwise. OR, operating
room; MRSA, methicillin-resistant Staphylococcus aureus.
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4

5

6

7

Range (%)

8

Total ‘yes’

1

7 (100)

3 (100)

6 (92)

5 (100)

7 (93)

86–100

118 (91.5)

2

5 (100)

4 (100)

5 (60)

5 (100)

4 (80)

20–100

73 (74)

3

9 (90)

5 (100)

–

9 (100)

–

90–100

23 (96)

4

16 (81) 12 (100) 11 (100)

-

-

81–100

275 (92.9)

5

3 (100)

2 (100)

3 (100)

-

-

100

41 (100)

6

3 (100)

3 (100)

-

-

-

100

18 (100)

7

7 (100)

5 (100)

4 (88)

-

-

88–100

120 (93.8)

8

2 (100)

2 (100)

2 (100)

-

1 (100)

80–100

28 (85)

9

12 (100)

9 (100) 11 (100)

-

8 (88)

83–100

161 (88.5)

10

14 (93)

-

-

- 14 (100) 89.3–100

157 (91.3)

11

-

-

-

-

8 (89)

89

8 (89)

12

2 (100)

2 (100)

2 (100)

1 (100)

1 (100)

67–100

30 (86)

13

7 (100)

6 (86)

7 (93)

-

-

86–100

95 (87.2)

14

14 (93)

13 (85)

14 (86)

3 (83)

2 (67)

67–93

227 (81.4)

15

1 (100)

1 (100)

1 (100)

-

-

75–100

15 (83)

16

2 (100)

2 (100)

1 (100)

-

-

50–100

26 (81)

17

8 (88)

4 (100)

6 (83)

2 (75)

1 (25)

25–100

100 (72.5)

18

3 (100)

-

2 (100)

-

-

96–100

28 (97)

19

6 (100)

1 (100)

2 (100)

2 (67)

3 (100)

67–100

83 (94)

121 (94.3)

74 (96)

77 (92)

27 (90)

49 (87)

4

1626
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The overall patient safety performance with respect to the participating
hospitals showed lower variation (range 13 per cent), with greatest variation
between hospitals 3 and 5, which scored 83 and 96 per cent respectively
(Table 5).
All eight auditors considered SPOT easy to use, with scores of 5 or 6 points
(maximum 6). Seven of the eight auditors stated that they were able to
use SPOT independently. One auditor suggested the addition of a ‘partly
complied’ option to the dichotomous scoring system.

Discussion
A comprehensive easy to use surgical patient safety observation tool, SPOT,
was developed and pilot-tested for prospective risk analysis, monitoring,
benchmarking and improving perioperative safety. SPOT is currently used
in all VVCZ member hospitals as part of their intrahospital and yearly
interhospital auditing. The audit team consists of an audit leader together
with two expert professionals in perioperative care (one physician and one
non-physician). The hospitals use SPOT results to support internal perioperative patient safety improvement initiatives. Results are anonymized
and then used for benchmarking between VVCZ member hospitals.
A variety of local in-hospital observation tools were found, and so a RANDmodified Delphi technique was used to reach consensus on the content of a
comprehensive and easy-to-use tracer and observation tool28,29. The present
study resulted in a measurement instrument for perioperative patient
safety performance in daily clinical practice. All 19 national perioperative
patient safety topics appeared to be easily measurable with SPOT, and seem
generally applicable to various surgical procedures.
The overall improvement potential appeared to be good; in particular, topics
such as ‘handover from wards’ and ‘double-check of medication’ showed
much room for improvement. At topic level, good discriminatory capacity
of the tool was shown. Overall scores showed less variation between the
hospitals that participated in the pilot.
The chosen cut-off point of 90 per cent indicating good or poor compliance,
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as used in previous studies24–27, may need revision in the future. It could be
argued that 100 per cent compliance should be the goal for all patient safety
topics.
In the absence of direct observation of daily practice, true compliance
of standard perioperative procedures is unknown31. Auditing is thus an
important activity of quality management, used to explore whether daily
care is consistent with evidence-based guidelines. Observation in daily
practice by healthcare professionals themselves with the use of SPOT is
considered a simple and therefore attractive method to stimulate patient
safety guideline compliance. Insight in actual provided patient safety is a
crucial step in the plan–do–check–act cycle before select- ing and realizing
patient safety improvement activities32. Furthermore, detailed monitoring
and feedback about cur- rent non-optimized patient safety performance
contribute to employee awareness of the risky nature of their actions and
motivate them in changing behaviour33.

4

Worldwide, patient safety programmes are designed to measure and
improve safety in order to control risks and minimize potentially avoidable
patient harm, by systems and teamwork approaches34. Supplementary to the
legal frameworks and professional guidelines, the Dutch basic requirements
for a hospital Safety Management System (SMS) are nationally established
and described in the Dutch Technical Agreement (DTA)35. The DTA contributes to national uniformity of the SMS and aims to create transparency
in patient safety in hospitals. Dutch hospitals have to meet the need for
transparency by hav- ing their SMS evaluated and audited by internal and
external parties35. In that way, the public and policy-makers emphasize
taking action to ensure compliance with safety guidelines. However, external
pressure may also be associated with negative consequences, and may be
more focused towards better administration than actually improving patient
safety. It is therefore important to assess what really matters and focus on
those patient safety issues that actually improve patient safety and motivate
frontline caregivers36.
No perioperative patient safety observation tool similar to SPOT is currently
available to characterize the safety of daily clinical practice. Perioperative
experts from various hospitals participated in the present study, which
resulted in broad support for one comprehensive and condensed
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observation tool. It offers a structured method to measure and monitor
perioperative risks to improve patient safety. From the pilot test it was
shown that SPOT was a suitable easy-to-use tool to identify patient safety
risks in the peri-operative process. The SPOT concept can be transferred
easily to a broad range of medical disciplines and activities
with an interventional character.
The instrument is currently set up with ‘yes’ and ‘no’ as possible answers
for included items. This turned out to be insufficient for some observations
in clinical practice. One auditor suggested that ‘partly complied’ be added
as a third answer category; this should be taken into account in further
development. A limitation of SPOT might be the subjective judgement of
a single observation if SPOT is used by only one auditor. Preferably, the
observations are done by at least two auditors, although this might interfere
with a maximum allowable number of professionals being in the OR. For
this reason, during an audit, the results of an individual auditor should be
discussed with the audit team. In addition, the presence of an observer
may influence the normal daily practice behaviour, which may result in an
overestimation of the actual performance (the Hawthorn effect), although
the size of this effect is not known37. Another concern, despite the simplicity
of SPOT, is the potential time-consuming nature of processing and analysing
the data, which may be a barrier to use. To facilitate this, SPOT should be
transformed from a paper ver- sion into a digital ‘SPOT tracer and monitor
application’, as has already been realized in Radboud University Medical
Centre. Although SPOT is based on international goals, national guidelines
and the perioperative patient safety framework of the Dutch Health Care
Inspectorate15, the IGZ framework did not cover the latest developments, on
such topics as ‘hand hygiene’ and ‘air ventilation and conditioning characters
of the operating room’, so new items should be addressed, while other items
will need reframing.
Best practice performances of departments and hospitals should enable
them to share experiences and learn from one another. The anticipated
users of SPOT are internal auditors, such as front-line professionals, and
external auditors, such as peer colleagues from other hospitals. Based on
these initial experiences with SPOT in the Netherlands, a regular update of
the content of the tool is recommended. This may be done in cooperation
with national guideline developers and with use of international standards,
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such as the JCI accreditation standards. Because SPOT is based on
international patient safety guidelines, the tool could be widely applicable.
Evaluation of SPOT outside the Netherlands should therefore be undertaken
to assess whether this is the case. Further work should include evaluation of
the effect of using this condensed and standardized tool on patient safety
outcomes.
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Pre-time-out

Time-out before the operation

Intra-operative team communication

Handover in shift change during the operation

Sign-out after the operation

Patient transport

Handover to recovery room

Discharge from the recovery room

Discharge from the ward department

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Counting used surgical equipment

Propofol handling

Drug storage

18.

19.

1

1

1

1

1

1

1

P
(n=1)

1

1

1

1

1

1

1

1

1

S
(n=1)

1

1

1

1

1

1

1

1

1

1

An
(n=1)

OR staff

1

1

1

1

1

1

1

1

ORn
(n=1)

1

1

1

1

1

1

1

Rn
(n=1)

2

70
60

2

2
2

60

60

50
40

2
2
2

40

1

40

2

50

50

40

50

50

40

50

50

2

2

70
40

60

Potential max
Score*)

2

1

Mt
(n=1)

Technician

2

Wn
(n=2)

Ward nurse

2

2

2

Om
(n=2)

P=pharmacist, Mt=medical technologist, OR=operating room, MRSA=Methicillin-resistant Staphylococcus aureus.
*) The potential maximum score per topic per hospital is reached by the expert response per topic multiplied by 10 score points.

A=anaesthesiologist, S=surgeon, ORn=OR nurse, An=anaesthesia nurse, Rn=recovery nurse, Wn=ward nurse, M=microbiologist, Om=operational OR manager,

Double-check of medication

17.
1

1

Prevention transmission Hepatitis B and MRSA

16.

2

1

Air-ventilation and conditioning characteristics of the OR

Medication

1

Behaviour with respect to infection-prevention

15.

2

2

2

2

2

2

2

2

2

M
(n=1)

14.

Infection prevention

Safety of medical equipment

12.

13.

Medical equipment

Patient identification

Handover from wards (pre-operatively)

1.

Communication and handover

A
(n=2)

Physician

Appendix 1. Perioperative experts judging perioperative patient safety topics
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Discharge from the ward department

Air-ventilation and conditioning characteristics of the OR

Prevention transmission Hepatitis B and MRSA

15.

16.

16

Drug storage

Total

19.
8

v

Propofol handling

5

v

v

v

v

v

D

8

v

v

v

v

v

v

v

v

E

8

v

v

v

v

v

v

v

v

F

16

v

v

v

v

v

v

v

v

v

v

v

v

v

v

v

v

G

9

v

v

v

v

v

v

v

v

v

H

v

v

v

v

v

v

v

v

v

v

v

v

I

12

Tertiary (n=6)

4

v

v

v

v

J

14

v

v

v

v

v

v

v

v

v

v

v

v

v

v

K

14

v

v

v

v

v

v

v

v

v

v

v

v

v

v

L

1

v

M

12

v

v

v

v

v

v

v

v

v

v

v

v

N

1

v

O

Regional (n=5)

4

v

v

v

v

P

13

v

v

v

v

v

v

v

v

v

v

v

v

v

Q

10

4

13

4

6

15

9

10

3

4

6

7

12

10

3

14

7

9

11

Total

OR = operating room, MRSA = Methicillin-resistant Staphylococcus aureus.
*All hospitals are in the Netherlands. The academic hospitals, are united the Dutch Federation of University Medical Centres and provide the most specialized
care. They account for 9% of all Dutch hospitals. Hospitals united in the Association of Tertiary Medical Teaching Hospitals, which account for 29% of hospitals in
the Netherlands, provide highly specialized medical care (the next level of specialization below that of the university hospitals).
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v

Double-check of medication

v

v

v

v

v

v

v

v

v

v

v

v

v

v

v

C

18.

v

v

v

v

v

v

v

v

v

v

B

17.

Medication

Behaviour with respect to infection-prevention

14.

v

v

Counting used surgical equipment

Infection prevention

v

Safety of medical equipment

13.

v

v

v

12.

Medical equipment

Discharge from the recovery room

10.

Sign-out after the operation

7.

11.

Handover in shift change during the operation

6.

Patient transport

Intra-operative team communication

5.

Handover to recovery room

Time-out before the operation

4.

8.

Pre-time-out

3.

9.

v

Handover from wards (pre-operatively)

2.
v

v

Patient identification

1.

Communication and handover

Perioperative patient safety topic

A

Participating hospitals * Academic (n=6)

Appendix 2 Patient safety observation topics covered in local observation tools of the participating hospitals

Appendix Surgical Patient safety Observation Tool (SPOT)
Available on request

4
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Chapter 5 1

Development and validation of a
Self-assessment Instrument for
Perioperative Patient Safety (SIPPS)
A. J. Heideveld-Chevalking , H. Calsbeek, I. Griffioen, J. Damen,
W. J. H. J. Meijerink and A. P. Wolff
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Background: Patient safety is a fundamental value of healthcare to avoid
patient harm. Non-compliance with patient safety standards may result
in patient harm and is therefore a global concern. A Self-assessment
Instrument for Perioperative Patient Safety (SIPPS) monitoring and
benchmarking compliance to safety standards was validated in a multicentre
pilot study.
Methods: A preliminary questionnaire, based on the Dutch perioperative
patient safety guidelines and covering international patient safety goals,
was evaluated in a first digital RAND Delphi round. The results were used
to optimize the questionnaire and design the SIPPS. For measurement and
benchmarking purposes, SIPPS was categorized into seven main patient
safety domains concerning all care episode phases of the perioperative
trajectory. After consensus was reached in a face-to-face Delphi round,
SIPPS was pilot-tested in five hospitals for five characteristics: measurability,
applicability, improvement potential, discriminatory capacity and feasibility.

5

Results: The results of the first Delphi round showed moderate feasibility
for the preliminary questionnaire (81.6 per cent). The pilot test showed
good measurability for SIPPS: 99.8 per cent of requested information was
assessable. Some 99.9 per cent of SIPPS questions were applicable to the
selected respondents. With SIPPS, room for improvement in perioperative
patient safety compliance was demonstrated for all hospitals, concerning all
safety domains and all care episode phases of the perioperative trajectory
(compliance 76.1 per cent). SIPPS showed mixed results for discriminatory
capacity. SIPPS showed good feasibility for all items (range 91.9–95.7 per
cent).
Conclusion: A self-assessment instrument for measuring perioperative
patient safety (SIPPS) compliance meeting international standards was
validated. With SIPPS, improvement areas for perioperative patient safety
and best practices across hospitals could be identified.
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Introduction
Patient safety is a fundamental value of healthcare to avoid patient harm.
Non-compliance with patient safety standards may result in permanent
injury, increased length of stay in healthcare facilities or even death, and is
a major global concern. Therefore, ensuring the safety of patient care is to
be given the highest priority. Since the launch of the WHO patient safety
programme in 2004, more than 140 countries have taken the challenge to
identify risks in patient safety and improve safety performance, to pre- vent
avoidable harm1. It is commonly reported that around one in ten hospitalized
patients are harmed as a result of adverse events; at least 50 per cent of
these events are considered preventable2. Most adverse events are related
to surgical procedures (40 per cent) and medication errors (15 per cent)2.
National audits3–5 by the Dutch Health Care Inspectorate (IGZ) in the period
2007 – 2009 showed that perioperative care in the Netherlands could
be improved with regard to information transfer, clinical documentation,
teamwork and coordination. In response to the IGZ recommendations,
national perioperative safety guidelines6–8 were developed in 2010 – 2012.
These guidelines are in line with international patient safety goals (IPSGs)9
(Table 1), and are applicable to both surgical and non-surgical interventions
performed in hospitals. Adherence to evidence-based guidelines is
associated with safer perioperative care and improved outcome10–13.
To support hospitals in their efforts to improve patient safety, the nonprofit Dutch Safe Curative Care Association (VVCZ; www.vvcz.nl) was
established in 2011. Within the VVCZ, 15 Dutch hospitals cooperate to
improve patient safety by exchanging knowledge, best practices and well
designed tools. To facilitate monitoring and benchmarking, the VVCZ
developed and introduced an integrated PeriOperative Patient Safety
audit (iPOPS). iPOPS examines the extent to which current perioperative
patient safety performances meet (inter)national standards of care, and
facilitates hospitals and departments to improve areas that are currently
below standards. In this way, iPOPS helps staff to improve continuously the
organization’s peri-operative patient safety performance. The iPOPS audit
consists of four elements that are complementary to one another, each
focusing on a different aspect of perioperative care; used together, they
provide a complete assessment of the perioperative practice performance in
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Table 1 Definitions of international patient safety goals9
IPSG

Goal

Standard

1

To identify patients
correctly

The hospital develops and implements a process
to improve the accuracy of patient identification

2

To improve effective
communication

The hospital develops and implements a process
to improve the effectiveness of verbal and/or telephone communication among caregivers

3

To improve the safety
of high-alert medications

The hospital develops and implements a process
to improve the safety of high-alert medications

4

To ensure correct-site,
correct-procedure, correct-patient surgery

The hospital develops and implements a process
for ensuring correct-site, correct-procedure, correct-patient surgery

5

To reduce the risk of
healthcare-associated
infection

The hospital adopts and implements evidence-based hand hygiene guidelines to reduce
the risk of healthcare-associated infections

6

To reduce the risk of
patient harm resulting
from falls

The hospital develops and implements a process
to reduce the risk of patient harm resulting from
falls

5

ISPG, international patient safety goal.

iPOPS audit
For monitoring and benchmarking patient safety in hospitals

1

2

3

4

SIPPS
A questionnaire
for professionals
working in the
perioperative
trajectory

SPOT
Observation of
perioperative
practice performance in the
workplace by peers

Protocol
assessment
of locally used
protocols based
on (inter)national
guidelines

Interviews
with
professionals
directly involved
in perioperative care

What do professionals
know about safety
guidelines and how
do they estimate
compliance with these
guidelines in their
hospital?

Is the performance
of professionals
compliant with
local and (inter)national guidelines?

Are locally
used protocols
complete, clear
and compliant
with (inter)national
guidelines?

How do
professionals
consider their
safety culture
and need for
change?

Figure 1. Components of the Integrated PeriOperative Patient Safety audit (iPOPS).
SIPPS, Self-assessment Instrument for Perioperative Patient Safety; SPOT, Surgical
Patient safety Observation Tool
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daily healthcare (Fig. 1). This assessment includes the following four parts:
a prospective Self-assessment Instrument for Perioperative Patient Safety
(SIPPS) by means of a questionnaire, conducted by professionals working
in the perioperative trajectory; observations of perioperative practice
performance in the workplace by peers, using the Surgical Patient safety
Observation Tool (SPOT)14; assessment of locally used protocols based on
(inter)national guidelines; and interviews with professionals directly involved
in perioperative care.
The aim of the present multicentre pilot study was to evaluate and optimize
SIPPS as one of the four iPOPS core elements for further improvement and
scientific validation of the instrument. The pilot study included testing of
SIPPS in five hospitals to assess the clinimetric characteristics in line with
previous studies14–19.
2nd Delphi round

1st Delphi round
Research

Professionals
working in the
perioperative
trajectory

Research

Professionals
and
researcher

Research

Adding
evaluation
choices and
comment
boxes
to preliminary
questionnaire

Filling out
questionnaire

Analysing data
Creating
improved
questions

Discussing open
issues in
face-to-face
meeting

Creating SIPSS
(improved
questionnaire)

Part 1

Evaluating and
improving
preliminary
questionnaire

Making
evaluation
choices per
question
Adding comments

Part 2

Professionals
in 5
hospitals

Research

Filling out
SIPPS in pilot
study

Analysing results
adn deﬁning:
Measurability
Applicability
Improvement
potential
Discriminating
capacity
Feasibility

Proposal for
categories and
professional
groups

Validating
SIPPS

Making
feasibility
choices

Validated
SIPPS

Fig. 2 Evaluation and validation steps for a validated Self-assessment Instrument for
Perioperative Patient Safety (SIPPS)
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Methods
The study consisted of two parts (Fig.2): evaluating and improving the
preliminary questionnaire by means of a RAND-modified Delphi consensus
procedure20,21; and validating SIPPS by pilot-testing the instrument on its
clinimetric characteristics in five hospitals14–19 (Table2). The self-assessment
questionnaire is a translation of the content of the perioperative guidelines
into questions answered by a preselected group of healthcare providers
working in the perioperative trajectory. This questionnaire was originally
developed in Dutch and translated into English by an official translating
agency. For measuring and benchmarking purposes, SIPPS was categorized
into both seven patient safety domains (Table 3) and four perioperative
care episode phases. Questions concerning safety culture were added
to ascertain whether the organizational culture encouraged individual
staff members to report concerns about safety or quality of care without
retaliatory action from the hospital. These additional questions were
excluded from the present study, because they were not based on the
Dutch perioperative guidelines and international patient safety goals. Ethical
approval was not required as no patients were involved.

5

Evaluating and improving the preliminary questionnaire
Part 1 of the study (Fig. 2) was performed between January 2015 and July
2017 during iPOPS audits conducted in VVCZ member hospitals, in two
Delphi rounds.
Based on the existing perioperative self-assessment questionnaire
used during iPOPS audits, the respondents of VVCZ-audited hospitals
(professionals working in the perioperative trajectory) were invited to
comment on the content of this questionnaire. For this reason, in addition
to each question, respondents could choose between four simple evaluation
statements: ‘question is good’, ‘question is unclear’, ‘question is not relevant’
and ‘question is not applicable to my work’. Supplementary comments could
be added to each question.
Results from the first Delphi round were analysed and prepared to present in
a face-to-face VVCZ members’ meeting, to reach consensus on the content
of an optimized self-assessment instrument, called SIPPS.
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Validating SIPPS
In part 2 of the study (Fig.2), SIPPS was pilot-tested on five clinimetric
characteristics: measurability, applicability, improvement potential,
discriminating capacity and feasibility (Table 2). To evaluate SIPPS on the first
four characteristics, the respondents could choose between five answers
for each question: ‘yes’, meaning ‘we are 90 – 100 per cent compliant with
this standard’; ‘partly’, meaning ‘we are 50–89 per cent compliant with this
standard’; ‘no’, meaning ‘we are less than 50 per cent compliant with this
standard’; ‘unknown’, meaning ‘I do not know the answer to this question’;
Table 2 Definitions of clinimetric characteristics14–19
Criterion

Definition

Score

Measurability

Questions are
measurable

•
•
•

Applicability

Questions are
applicable to the
selected respondents

•

Improvement
potential

Room for improvement
of current practice
(topic level)

•

Discriminatory
capacity for
comparison

Discrimination of
practice performance
(compliance with the
standards) between
different topics and
between departments
or hospitals

•

Feasibility

The questionnaire is
clear, applicable and
easy to use

•

•

•

•

•
•
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Good: at least 80 per cent of
questions are answered
Moderate: more than 20 to less
than 80 per cent of questions are
answered
Poor: 20 per cent or less of
questions are answered
Good: at least 80 per cent of
questions are applicable
Poor: less than 80 per cent of
questions are applicable
Good: compliance with the standard
is less than 90 per cent
Poor: compliance with the standard
is at least 90 per cent
Good: more than 20 per cent
variation between lowest and
highest scores
Poor: 20 per cent or less variation
between lowest and highest scores

Good: at least 90 per cent of
respondents agree
Moderate: 50–90 per cent of
respondents agree
Poor: less than 50 per cent of
respondents agree

Table 3 Definitions of patient safety domains covered by the Self-assessment Instrument for Perioperative Patient Safety (SIPPS)
Domain

Definition

Verification

The process of checking the validity and completeness of a clinical or
other requirement from the source that issued the requirement

Medical
record

A written account by healthcare professionals of a variety of patient
health information, such as assessment findings, treatment details,
progress notes and discharge summary

Behaviour

Demonstrated (non)compliance with standards by healthcare
professionals

Organization Demonstration of the standards that are organized according to
what is done directly and indirectly to provide for a safe, effective
and well managed organization
Transfer

The formal shifting of responsibility for the care of a patient from:
one care unit to another; one clinical service to another; one
healthcare provider to another (also known as handover); or one
organization to another

Patient
communication

Standards that are organized according to what is done directly or
indirectly to inform the patient

Standard
operating
procedure

A (combination of) protocol, procedure or process documentation
Protocol: a scientific medical treatment plan or study outline for a
procedure or treatment
Procedure: a written document describing how a task is performed,
usually including step-by-step instruction
Process: a definition of a task that needs to be done and by whom

5

or ‘not applicable’, meaning ‘this question is not applicable to my job’.
Supplementary comments could be added to each question. To evaluate
the fifth characteristic (the feasibility of SIPPS), respondents were invited to
comment according to a six-point scale, varying from ‘totally agree’ to ‘totally
disagree’ on four statements after completing SIPPS: ‘the questions were
clearly formulated’, ‘the questions were relevant to my work’, ‘the answering
categories provided enough possibilities to give the answer(s) I had in mind’
and ‘the time to complete the self-evaluation SIPPS was acceptable’.
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Results
Evaluating and improving the preliminary questionnaire
In the period from April to December 2016, respondents of the preliminary
questionnaire commented on the instrument. Thirteen VVCZ member
hospitals participated in this first Delphi round, and digitally and anonymously
filled out 345 self-assessment questionnaires and additional evaluation
questions. All respondents were professionals working in the perioperative
trajectory: anaesthesia nurses (31), anaesthetists (21), pharmacists (13),
nurses working in the preanaesthesia care unit (17), nurses working in the
admissions department (18), operating room (OR) managers (25), quality and
safety managers (14), medi- cal technologists (19), anaesthesiology employees
working in the outpatient clinic (25), OR planners (27), surgical physicians
(16), OR nurses (28), employees working in the polyclinic department with
the exception of anaesthesia (15), postanaesthesia care nurses (25), surgical
ward nurses (19), medical technology employees (14) and logistics employees
(18). In total, 12 139 evaluating answers and 495 comments were received.
The results of the first Delphi round showed moderate feasibility for the
preliminary questionnaire (81.6 per cent) (Table 4).
A single researcher processed and analysed the results and suggestions
from the first Delphi round, and then compared the questions with the
perioperative guidelines in detail, translating Delphi round into clear
questions for specific groups of professional caregivers. Existing categories
of the preliminary questionnaire were considered and proposals made
Table 4 Results of the first Delphi round for evaluation of the preliminary questionnaire
Evaluation statement

Score

Question is not applicable to my work

1243 (10.2)

Question is not relevant

129 (1.1)

Question is unclear

861 (7.1)

Question is good

9906 (81.6)

Total score

12 139 (100)

Values in parentheses are percentages.
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for adaptations. This researcher also studied the existing categories
of the preliminary questionnaire and made proposals for adaptations.
Subsequently, consensus was reached in a face-to-face VVCZ members’
meeting on three remaining issues: combining or renaming certain employee
groups and adding ICU employees (both nurses and physicians) to the list of
professionals; adding a perioperative phase to the pre-existing preoperative,
intraoperative and postoperative phases (for questions concerning the total
perioperative trajectory); and adding culture-related questions to SIPPS.
SIPPS was then developed in a web-based application. SIPPS contains
118 questions with 0 – 10 subquestions. Table 5 gives examples of SIPPS
questions, categorization and professionals addressed. The complete SIPPS
questionnaire is provided upon request.
Table 5 Examples of SIPPS questions and categorization
Question*

Care episode hase

Safety
domain

Professionals

Do you obtain the following

Pre-

Transfer

Surgeon

information from the referring

operative

5

specialist: reason for admission,
relevant medical history,
medication, specific details?
Is anaesthesia induced with no

Intra-

Beha-

Anaesthetist, anaesthesia nurse,

background noise in the OR?

operative

viour

OR nurse

Do at least two people

Post-

Organi-

Anaesthetist, anaesthesia nurse,

transport the patient after

operative

zation

OR nurse, postanaesthesia care

leaving the OR?

nurse

Do you have access at all

Peri-

Medical

Anaesthetist, anaesthesia

times to the patient data you

operative

record

nurse, pharmacist, ICU nurse,

require to work in a patient-safe

ICU physician, OR anaesthesia

manner?

care manager, OR surgical care
manager, OR nurse, planning
employee, postanaesthesia care
nurse, preanaesthesia care nurse,
surgeon, surgical ward nurse

*Answering categories: yes, partly, no, not known, not applicable, not answered. OR,
operating room
125

Table 6 SIPPS results per hospital per safety domain
Safety domain

Response

Yes

Partly

No

Not
known

Not
applicable

No
response

205

181 (88.2)

14 (6.9)

4 (1.8)

6 (3.0)

0 (0)

0 (0)

Hospital 1
Verification
Medical record

272

223 (82.0)

26 (9.7)

5 (1.7)

17 (6.2)

0 (0)

1 (0.4)

Behaviour

63

53 (84)

5 (8)

3 (5)

2 (3)

0 (0)

0 (0)

Organization

369

288 (78.0)

46 (12.4)

14 (3.9)

21 (5.7))

0 (0)

0 (0)

Transfer

94

71 (75)

11 (12)

9 (9)

3 (3)

0 (0)

0 (0)

Patient

70

49 (70)

10 (15)

9 (13)

0 (0)

0 (0)

1 (1)

communication
SOP

139

103 (74.3)

12 (8.9)

10 (7.2)

12 (8.9)

0 (0)

1 (0.7)

Total

1212

968 (79.9)

125 (10.3)

53 (4.4)

62 (5.1)

0 (0)

3 (0.3)

Verification

112

109 (97.0)

2 (1.5)

0 (0)

1 (1.1)

0 (0)

0 (0)

Medical record

179

144 (80.2)

20 (11.0)

5 (2.6)

10 (5.6)

0 (0)

1 (0.6)

Hospital 2

Behaviour

51

44 (85)

7 (13)

0 (0)

1 (2)

0 (0)

0 (0)

Organization

271

212 (78.1)

34 (12.6)

9 (3.1)

15 (5.6)

0 (0)

2 (0.6)

Transfer

95

73 (77)

8 (9)

7 (8)

6 (6)

0 (0)

0 (0)

Patient

26

19 (72)

3 (13)

3 (12)

1 (4)

0 (0)

0 ((0)

communication
SOP

68

57 (83)

3 (4)

2 (3)

5 (8)

0 (0)

1 (1.5)

Total

802

656 (81.8)

77 (9.6)

26 (3.2)

40 (5.0)

0 (0)

4 (0.4)

Hospital 3
Verification

141

121 (86.1)

11 (7.7)

3 (1.9)

6 (4.3)

0 (0)

0 (0)

Medical record

218

169 (77.4)

19 (8.8)

7 (3.0)

22 (10.3)

0 (0)

1 (0.5)

Behaviour

55

42 (75)

12 (22)

1 (2)

1 (1)

0 (0)

0 (0)

Organization

406

305 (75.0)

59 (14.6)

15 (3.8)

27 (6.7)

0 (0)

0 (0)

Transfer

117

89 (76.4)

9 (7.6)

12 (10.5)

2 (2.1)

4 (3.4)

0 (0)

Patient

38

23 (60)

9 (23)

0 (0)

6 (16)

0 (0)

0 (0)

SOP

147

101 (68.4)

13 (8.6)

5 (3.1)

29 (19.6)

0 (0)

1 (0.3)

Total

1122

849 (75.7)

132 (11.7)

42 (3.8)

93 (8.3)

4 (0.4)

2 (0.1)

communication
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Hospital 4
Verification

78

69 (88)

4 (6)

5 (6)

0 (0)

0 (0)

0 (0)

Medical record

109

81 (74.6)

18 (16.6)

5 (4.6)

5 (4.2)

0 (0)

0 (0)

Behaviour

32

22 (69)

8 (25)

2 (6)

0 (0)

0 (0)

0 (0)

Organization

192

113 (59.0)

40 (20.8)

15 (7.9)

24 (12.5)

0 (0)

0 (0)

Transfer

54

37 (69)

5 (9)

12 (22)

0 (0)

0 (0)

0 (0)

Patient

15

11 (71)

2 (15)

2 (13)

0 (0)

0 (0)

0 (0)

communication
SOP

66

37 (56)

3 (4)

9 (13)

17 (26)

0 (0)

0 (0)

Total

546

370 (68.0)

81 (14.8)

49 (9.0)

46 (8.4)

0 (0)

0 (0)

Verification

101

76 (75.0)

14 (14.1)

8 (7.5)

3 (2.6)

1 (0.9)

0 (0)

Medical record

164

121 (74.0)

28 (17.1)

4 (2.4)

11 (6.6)

0 (0)

0 (0)

Hospital 5

Behaviour

45

31 (69)

11 (24)

2 (4)

1 (2)

0 (0)

0 (0)

Organization

330

233 (71.0)

60 (18.0)

11 (3.3)

26 (7.8)

0 (0)

1 (0.3)

Transfer

90

54 (60)

20 (22)

8 (9)

8 (9)

0 (0)

0 (0)

Patient

17

14 (82)

2 (13)

0 (0)

1 (6)

0 (0)

0 (0)

5

communication
SOP

108

81 (75.2)

5 (4.6)

2 (2.2)

19 (18.0)

0 (0)

0 (0)

Total

855

610 (71.0)

140 (16.3)

35 (4.1)

69 (8.0)

1 (0.1)

1 (0.1)

Values in parentheses are percentages; due to rounding, values and percentages
may not sum or calculate correctly. ‘Yes’ indicates 90–100 per cent compliance
with this standard; ‘partly’ indicates 50–89 per cent compliance; ‘no’ indicates less
than 50 per cent compliance; ‘not known’ indicates the answer to the question was
unknown; ‘not applicable’ means the question was not applicable to the person’s
job. SIPPS, Self-assessment Instrument for Perioperative Patient Safety; SOP,
standard operating procedure.
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Table 7 SIPPS results per hospital per care episode phase in the perioperative trajectory
Care phase

Response

Yes

Partly

No

Not
known

Not
applicable

No
response

Hospital 1
Perioperative

528

408 (77.3)

65 (12.2)

18 (3.4)

36 (6.9)

0 (0)

1 (0.2)

Preoperative

137

125 (91.0)

12 (8.7)

0 (0)

0 (0)

0 (0)

0 (0)

Intraoperative

312

258 (82.6)

26 (8.3)

14 (4.5)

13 (4.2)

0 (0)

1 (0.3)

Postoperative

235

178 (75.6)

23 (9.8)

21 (9.0)

12 (5.1)

0 (0)

1 (0.5)

Total

1212

968 (79.9)

125 (10.3)

53 (4.4)

62 (5.1)

0 (0)

3 (0.3)

362

267 (73.7)

52 (14.3)

12 (3.3)

29 (7.9)

0 (0)

3 (0.8)

Hospital 2
Perioperative
Preoperative

42

37 (88)

3 (7)

1 (2)

1 (2)

0 (0)

0 (0)

Intraoperative

223

201 (90.3)

10 (4.5)

7 (3.3)

4 (1.8)

0 (0)

0 (0)

Postoperative

175

150 (86.0)

12 (7.0)

5 (3.1)

6 (3.6)

0 (0)

1 (0.3)

Total

802

656 (81.8)

77 (9.6)

26 (3.2)

40 (5.0)

0 (0)

4 (0.4)

Hospital 3
Perioperative

593

439 (74.0)

81 (13.6)

18 (3.1)

54 (9.1)

0 (0)

2 (0.3)

Preoperative

55

44 (81)

6 (11)

2 (4)

2 (4)

0 (0)

0 (0)

Intraoperative

271

210 (77.5)

31 (11.6)

19 (6.9)

7 (2.6)

4 (1.5)

0 (0)

Postoperative

203

156 (76.8)

13 (6.5)

3 (1.7)

30 (14.9)

0 (0)

0 (0)

Total

1122

849 (75.7)

132 (11.7)

42 (3.8)

93 (8.3)

4 (0.4)

2 (0.1)

Hospital 4
Perioperative

269

174 (65.0)

44 (16.4)

12 (4.6)

38 (14.2)

0 (0)

0 (0)

Preoperative

34

23 (68)

4 (11)

7 (20)

0 (0)

0 (0)

0 (0)

Intraoperative

144

111 (77.0)

13 (8.8)

16 (11.0)

4 (2.9)

0 (0)

0 (0)

Postoperative

99

61 (62)

20 (20)

14 (14)

4 (4)

0 (0)

0 (0)

Total

546

370 (68.0)

81 (14.8)

49 (9.0)

46 (8.4)

0 (0)

0 (0)

469

318 (68.0)

88 (18.8)

14 (3.1)

48 (10.2)

0 (0)

1 (0.2)

Hospital 5
Perioperative
Preoperative

39

28 (71)

6 (15)

3 (7)

2 (5)

1 (2)

0 (0)

Intraoperative

215

157 (73.0)

35 (16.3)

17 (7.8)

7 (3.1)

0 (0)

0 (0)

Postoperative

132

108 (82.0)

11 (8.1)

1 (1.1)

12 (9.0)

0 (0)

0 (0)

Total

855

610 (71.0)

140 (16.3)

35 (4.1)

69 (8.0)

1 (0.1)

1 (0.1)

Values in parentheses are percentages; due to rounding, values and percentages
may not sum or calculate correctly. ‘Yes’ indicates 90–100 per cent compliance
with this standard; ‘partly’ indicates 50–89 per cent compliance; ‘no’ indicates less
than 50 per cent compliance; ‘not known’ indicates the answer to the question was
unknown; ‘not applicable’ means the question was not applicable to the person’s job.
SIPPS, Self-assessment Instrument for Perioperative Patient Safety.
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Table 8 Yes (compliant) scores per safety domain and perioperative care phase for
hospitals 1–5
Hospital yes score
Total
response

1

2

3

4

5

Total
yes

Range
(%)

Difference
(%)*

Verification

637

181
(88.2)

109
(97.0)

121
(86.1)

69
(88)

76
(75.0)

555
(87.2)

75.0–
97.0

22

Medical record

942

223
(82.0)

144
(80.2)

169
(77.4)

81
(74.6)

121
(74.0)

738
(78.3)

74.0–
82.0

8

Behaviour

246

53
(84)

44
(85)

42
(75)

22
(69)

31
(69)

191
(77.6)

69–85

16

Organization

1568

288
(78.0)

212
(78.1)

305
(75.0)

113
(59.0)

233
(71.0)

1150
(73.3)

59.0–
78.1

19

Transfer

450

71
(75)

73
(77)

89
(76.4)

37
(69)

54
(60)

325
(72.1)

60–77

17

Patient communication

166

49
(70)

19
(72)

23
(60)

11
(71)

14
(82)

115
(69.5)

60–82

22

SOP

528

103
(74.3)

57
(83)

101
(68.4)

37
(56)

81
(75.2)

379
(71.8)

56–83

27

Total

4537

968
(79.9)

656
(81.8)

849
(75.7)

370
(68.0)

610
(71.0)

3453
(76.1)

68.0–
81.8

14

Safety domain

5

Perioperative care phase
Perioperative

2221

408
(77.3)

267
(73.7)

439
(74.0)

174
(65.0)

318
(68.0)

1606
(72.3)

65.0–
77.3

12

Preoperative

307

125
(91.0)

37
(88)

44
(81)

23
(68)

28
(71)

257
(83.7)

68–
91.0

23

Peroperative

1165

258
(82.6)

201
(90.3)

210
(77.5)

111
(77.0)

157
(73.0)

937
(80.4)

73–
90.3

17

Postoperative

844

178
(75.6)

150
(86.0)

156
(76.8)

61
(62)

108
(82.0)

653
(77.4)

62–
86.0

24

Total

4537

968
(79.9)

656
(81.8)

849
(75.7)

370
(68.0)

610
(71.0)

3453
(76.1)

68.0–
81.8

14

Values in parentheses are percentages; due to rounding, values and percentages
may not sum or calculate correctly. *Maximum minus minimum range value. SOP,
standard operating procedure.
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Table 9 Evaluation of feasibility of the SIPPS
Evaluation statement

Responded

Did not
respond

Agreed
totally

The questions were clearly formulated

137

3

6

The questions were relevant to my work

136

4

12

The answering categories provided me enough
possibilities to give the answers I had in mind

138

2

14

The time to complete the self-evaluation SIPPS
was acceptable

136

4

16

Total

547

13

48

Values in parentheses are percentages. SIPPS, Self-assessment Instrument for
Perioperative Patient Safety.

Validating SIPPS
Between March and June 2017, iPOPS audits were performed in five Dutch
VVCZ hospitals (2 tertiary care and 3 regional care hospitals). During these
audits, a total of 140 SIPPS questionnaires were digitally and anonymously
filled out by professionals working in the perioperative trajectory:
anaesthesia nurses (11), anaesthetists (10), pharmacists (5), medical
technicians (6), preanaesthesia care nurses (9), ICU ward nurses (6), ICU
physicians (5), OR anaesthesia care managers (8), OR surgical care managers
(9), OR planners (10), quality and safety staff members (11), physicians (16),
OR nurses (11), postanaesthesia care nurses (9) and surgical ward nurses
(14).
Results with respect to measurability, applicability, improvement potential,
discriminating capacity and feasibility of SIPPS are shown in Tables 6, 7 and
8. Feasibility results of SIPPS are shown in Table 9. Based on these results,
five measurable characteristic results of SIPPS were defined.
Measurability.
SIPPS showed good measurability: 99.8 per cent (4527 of 4537) of the
requested information was provided by the respondents (Tables 6 and 7).
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Agreed

Agreed
slightly

Disagreed
slightly

Did not
agree

Disagreed
totally

Total
agreed

Total
disagreed

104

18

8

0

1

128
(93.4)

9 (6.6)

89

24

9

2

0

125
(91.9)

11 (8.1)

94

24

5

1

0

132
(95.7)

6 (4.3)

106

8

4

2

0

130
(95.6)

6 (4.4)

393

74

26

5

1

515
(94.1)

32 (5.9)

5
Applicability
SIPPS showed good applicability: 99.9 per cent (4532 of 4537) of the
questions were answered by the preselected respondents (Tables 6 and 7).
Improvement potential
Table 8 shows the patient safety compliance results (the total ‘yes’ scoring
answers of the questionnaire of the five participating hospitals). Both in total
and at an individual hospital level, the 90 per cent score was not reached:
76.1 (range 67.8–81.8) per cent. Room for improvement in perioperative
practice performance is indicated by the SIPPS results, in all five pilot
hospitals.
Discriminating capacity
Table 8 shows the discriminating capacity of SIPPS – the compared
differences between the total ‘yes’ (compliant) results of the participating
hospitals. For patient safety, good variation (more than 20 per cent)
in compliance between hospitals was shown for three domains: 75 –
97 per cent for the domain verification; 60 – 82 per cent for patient
communication; and 56 – 83 per cent for standard operating procedure. The
domains organization, transfer, behaviour and medical record showed poor
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Fig. 3 Self-assessment Instrument for Perioperative Patient Safety (SIPPS) results for
compliance at the safety domain level in a hospital 2 and b hospital 4. ‘Yes’ indicates
90–100 per cent compliance with the standard; ‘partly’ indicates 50–89 per cent
compliance; ‘no’ indicates less than 50 per cent compliance; ‘not known’ indicates the
answer to the question was unknown. SOP, standard operating procedure
100
90
80
70
60
50
40
30
20
10
0

Perioperative
Yes

a Hospital 2

Preoperative
Partly

Intraoperative
No

Postoperative
Not known

100
90
80
70
60
50
40
30
20
10
0

Perioperative
Yes

Preoperative
Partly

Intraoperative
No

Postoperative

Not known

b Hospital 4

Fig. 4 Self-assessment Instrument for Perioperative Patient Safety (SIPPS) results for
compliance at care episode level in a hospital 2 and b hospital 4. ‘Yes’ indicates 90–100
per cent compliance with the standard; ‘partly’ indicates 50–89 per cent compliance;
‘no’ indicates less than 50 per cent compliance; ‘not known’ indicates the answer to the
question was unknown.
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variation (20 per cent or less): 19, 17, 16 and 8 per cent respectively. For the
care episode phase, variation between hospitals was good with respect to
comparison for the preoperative and postoper- ative phases (23 and 24 per
cent respectively). Variation within intraoperative and total perioperative
phases was 17 and 12 per cent respectively.
Feasibility
SIPPS showed good feasibility for all four quality criteria (94.1 per cent):
clear formulation (93.4 per cent), relevance (91.9 per cent), good answering
possibility (95.7 per cent) and acceptable time effort (95.6 per cent) (Table 9).

Discussion
SIPPS, a comprehensive self-assessment instrument to measure
perioperative patient safety, was pilot-tested and validated for prospective
monitoring, benchmarking and improving perioperative safety performance.
SIPPS was evaluated by means of a RAND-modified Delphi consensus
procedure and pilot-tested on its clinimetric characteristics.

5

The present study resulted in a validated and feasible measurement
instrument for perioperative patient safety performance in daily clinical
practice. All perioperative patient safety questions appeared to be easily
measurable with SIPPS and were generally applicable to surgical procedures.
The overall improvement potential appeared to be good. SIPPS also helped
to identify patient safety domains with room for improvement. A good
discriminatory capacity of the tool was shown for several topics, whereas
the total hospital scores showed lower variation in the pilot period. These
results indicate there is no need to adapt the content of SIPPS.
Based on the pilot SIPPS results, benchmarking of best practices between
hospitals and different departments or phases in the perioperative
trajectory is facilitated. For instance, hospital 4 could learn from the best
practice performance of hospital 2, especially for the domains ‘organization’
and ‘standard operating procedure’ (Fig. 3), and in the preoperative and
postoperative care episode phase (Fig. 4). SIPPS is currently used in all
VVCZ member hospitals, as part of iPOPS. The iPOPS audit team consists
of an audit leader together with two expert professionals in perioperative
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care (1 physician and 1 non-physician). The hospitals use iPOPS results
to support internal peri- operative patient safety improvement initiatives.
Results are anonymized and then used for benchmarking between VVCZ
member hospitals. SIPPS is complementary to the previously evaluated
SPOT14, which shows the results of observable patient safety topics.
Together with protocol insight (judging clarity, currency and conformity with
perioperative guidelines) and interviews with caregivers, a comprehensive
perioperative audit is provided for Dutch hospitals, in a safe setting by and
for professionals themselves. To the authors’ knowledge, no similar selfassessment tool is currently available to characterize perioperative patient
safety. As well as surgical disciplines, SIPPS is also suitable for other medical
specialties and activities with an interventional character, such as radiology,
cardiology, bronchoscopy and endoscopy.
Worldwide, patient safety programmes are designed to measure and
improve safety in order to control risks and minimize potentially avoidable
patient harm, by systems and teamwork approaches22. These programmes
are intended not only to prevent adverse events and complications, but also
to develop a ‘culture of safety’ within hospitals, setting up an infrastructure
for surveillance and management of preventable patient harm13. New
insights into the mechanisms by which compliance with safety and quality
measures lead to improvements in patient out- comes suggest that hospitals
taking steps to implement comprehensive sets of safe practices may benefit
from improvements in the management of complications among higherrisk surgical patients13. These findings highlight the importance of hospitals
having systems to identify and treat surgical complications. Nonetheless,
it remains difficult to evaluate the impact of hospital safety initiatives on
patient outcomes, as the effectiveness may depend on the cumulative effect
of many different coordinated care systems and safety interventions.
Extensive guidelines are transformed into a comprehensive and feasible selfassessment instrument for professional caregivers, to measure perioperative
patient safety performance. Perioperative experts from various hospitals
participated in the present study, which resulted in broad support for the
instrument. SIPPS offers a structured method for measuring and monitoring
perioperative compliance and risks in order to improve patient safety. The
pilot test showed that SIPPS is a suitable and easy-to-use tool for identifying
patient safety risk areas throughout the perioperative process. Spreading
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this standardized validated assessment tool across institutions can be
used to provide ongoing, comparable data to maintain and improve safety
standards.
This SIPPS study has limitations. The evaluation characteristics used to
validate the instrument were based on measurable clinical characteristics.
Although the results showed good ability to identify opportunities for
improvement of patient safety performance, results in outcome and/
or quality of care cannot be measured by SIPPS. Because only a small
number of representatives participated, the results do not provide a full
representation of all those work- ing in the perioperative trajectory. It is
therefore suggested that hospitals use the tool regularly to stimulate a broad
response. Greater attention needs to be focused on understanding the
hospital’s ability to improve patient out- comes through safety programmes
and practices. Finally, the current English version of the questionnaire has
some limitations because it has not been translated back into the original
Dutch language by an independent person, to ensure that no meanings have
been altered.

5
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Chapter 6
General discussion
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Safe perioperative patient care and the prevention of avoidable harm is of
increasing importance in daily healthcare practice. This thesis was initiated
in order to identify opportunities to improve safe perioperative patient
care and to prevent avoidable patient harm. This care encompasses the full
perioperative trajectory for all surgical specialties as well as anaesthesia
services, from preoperative surgical and anaesthesia risk-assessment to
patient admission, surgical procedure, and discharge from the hospital.
For gaining insight into areas where further efforts may be required
for improvement of perioperative patient safety, we started with an
analysis of the number, nature and causes of self-reported perioperative
(potential) adverse events in Radboud university medical centre, Nijmegen,
the Netherlands, over a three-year period. In addition, we studied the
availability of robust methods that are internationally used to assess
perioperative patient risks prospectively, in a systematic literature review
over a 20-year period. To facilitate measuring, benchmarking, learning
and improving perioperative safety, we developed and validated two
prospective perioperative risk assessment methods: a Surgical Patient safety
Observation Tool (SPOT) and a Self-assessment Integrated Perioperative
Patient Safety tool (SIPSS) in a multicentre setting.
Patients experience an increase in the rate of preventable harm by ten
times compared to that in the 1990s1. Besides, healthcare professionals
too may suffer a variety of consequences from becoming a ‘second victim’
of medical errors2, which obviously does not imply that these experiences
are comparable. Nearly half of all hospital adverse events (AEs), including
devastating never events, happen in the perioperative trajectory, while
empirical evidence for a sustained improvement in patient safety remains
limited3,4.

6

The global community has long overlooked the central role of surgical and
anaesthesia care in the achievement of resilient healthcare systems. A recent
WHO report describes that on the one hand a third of the global burden of
disease results from ‘surgical disease’5, while on the other hand an estimated
five billion people worldwide do not have access to timely, safe, and
affordable surgical and anaesthesia services6,7. Especially since the World
Health Assembly resolution WHA68.15: “Strengthening Emergency and
Essential Surgical Care and Anaesthesia as a Component of Universal Health
Coverage” passed unanimously in 2015, a worldwide unprecedented interest
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raised to lead efforts to increase the availability of surgical and anaesthesia
care8,9. This resolution outlines the highest level of political commitments to
address the public health gaps arising from the lack of safe, affordable and
accessible services in an integrated approach9. Based on this resolution, it
can be expected that the global surgical volume will increase, which makes
improvement of safe perioperative patient care and prevention of avoidable
patient harm even more urgent.
This chapter discusses the main findings of our research, including the
methodological issues involved and implications for daily healthcare practice.
Finally, a scope for future research is provided.

Discussion of main findings
With respect to the first research question, “What are the number, nature
and causes of voluntarily reported perioperative (potential) adverse events?”,
addressed in Chapter 2, we found that the total number of (potential)
adverse events that were voluntarily reported by perioperative healthcare
practitioners consisted of 1,300 incidents, 1,263 near-miss incidents and
4,346 causes, reported during 67,360 surgical procedures between July
2009 and July 2012 in a single university medical centre10. With this study
we demonstrated a strong association between perioperative patient safety
items and human failure, such as non-compliance to Standard Operating
Procedures (SOPs) (16.2% of perioperatively reported causes), mistaking or
forgetting (15.4% of perioperatively reported causes), and shortcomings in
communication (11.5% of perioperatively reported causes).
The voluntary reported perioperative incidents suggest that perioperative
care professionals considered non-compliance with SOPs an important
area for improvement. Also, inadequacies in communication, mistakes
and forgetting were considered important improvement targets to reduce
perioperative adverse events. These findings, regarding perioperative
care, did not differ from the hospital wide incidence of reported SOP noncompliance10. Although this was a single centre study and may therefore only
reflect the results based on the existing culture and customs of this hospital,
non-compliance with guidelines is a well-known phenomenon. We assume
that our results are most likely not specific for this hospital. Furthermore,
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these findings show the urgent need for tools to improve guideline
compliance and effective communication10. As true compliance of standard
perioperative procedures and communication performance is unknown in
the absence of direct observation in daily practice11, real-time prospective
monitoring of perioperative safety performance is needed10. Furthermore,
direct feedback on current (non-optimized) patient safety performance
contributes to the employees awareness of the risky nature of their actions
and motivate them in changing behaviour12. These findings highlight the
importance of hospital leaders having systems in place to successfully
implement safety practices, assess risks and treat surgical complications and
learn from these events as organisation.
Incident reporting and analysis reveal the vulnerabilities in our systems
and show us a range of factors that need to be addressed if we are to
design a safer, high quality healthcare system. The most important and
well-known weakness of incident reporting, however, is underreporting,
as incident reporting may capture only 4% to 50% of AEs13. This should
urge hospital leaders to strive for a positive safety culture, as this has been
found to be associated with increased willingness to report errors14. Also, a
positive safety culture may lead to fewer AEs15. Furthermore, although the
identification and analysis in itself do not encounter improvement, it does
facilitate efforts to target improvement activities, as it comprises the ‘study
phase’ of the continuous improvement cycle (PDSA). An incident reporting
system should therefore be used as an ‘information, analysis, learning,
feedback and action’ system16.

6

In conclusion, incident reporting proves to be an effective instrument to
identify and analyse (potential) adverse events which facilitates targeted
improvement actions, rather than an instrument to monitor the incidence of
AEs.
Our systematic literature review, including 20 studies over a 20-year
period (Chapter 3), revealed that internationally, five types of prospective
perioperative risk-assessment methods are being used, often in combination
with one or more other methods (in 55% of the included studies). Direct and
in-direct observations appeared to being used to identify (Potential) Adverse
Events (P)AEs, process flow disruptions, poor protocol compliance and
poor practice performance. (Modified) Healthcare-Failure-Mode-and-Effect
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Analysis was found to target potential process flow disruption failures, while
direct (P)AE surveillance is meant to identify the risk of (P)AEs prospectively.
Finally, with questionnaires surgical flow disturbances and poor protocol
compliance can be identified, or patients’ willingness to ask questions about
their care. Although in recent studies more attention has been paid to quality
and feasibility characteristics of some risk-assessment methods, in general,
scientific information about the methodological quality is still lacking.
Based on our study findings, we recommend to apply a direct observation
method, ideally in combination with at least one of these methods (1) indirect observation, for a more detailed analysis of observation findings;
(2) direct AE surveillance, for more insight in the actual occurrence of
AEs; (3) modified HFMEA, for a detailed analysis of hazardous processes;
(4) questionnaires, for more insight in the views and perspectives of care
givers and patients on perioperative patient safety; and (5) supplementary
tools like interviews, contextual inquiries, photographs, and protocol
assessment. These methods can be used complementary to one another,
each targeting a different aspect of perioperative care. Dissemination of
standardized validated assessment tools across departments and institutions
can be used to provide comparable data enabling to learn from both low
and high practice performances, and so to maintain and improve safety
standards. Also patient engagement in future research on perioperative
risk assessments is recommended, for understanding of experiences of
the engagement process and to evaluate whether involvement this patient
engagement translates into improved quality of care.
Worldwide, patient safety programmes are designed to measure and
improve safety in order to control risks and minimize potentially avoidable
patient harm, by systems and teamwork approaches. Supplementary to the
legal frameworks and professional guidelines, the Dutch basic requirements
for a hospital Safety Management System (Veiligheids Management Systeem,
VMS) are nationally established and described in the Dutch Technical
Agreement (Nederlands Technische Afspraak, NTA)17. The NTA contributes
to national uniformity of the VMS and aims to create transparency in patient
safety in hospitals. Dutch hospitals have to meet the need for transparency
by having their VMS evaluated and audited by internal and external parties.
In this way, society and policy makers emphasize taking action to ensure
compliance with safety guidelines. On the other hand, external pressure may
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also be associated with negative consequences and may be more focused
towards better administration than actually improving patient safety. It is
therefore important to assess what really matters and to focus on those
patient safety issues that actually improve patient safety. This is probably
what motivates frontline caregivers.
We developed and validated a comprehensive Surgical Patient safety
Observation Tool (SPOT) (Chapter 4), for which key perioperative patient
safety observation topics were selected from the Dutch perioperative
patient safety guidelines, also covering international patient safety goals.
The topics were translated to observable and measurable items and
processed into this instrument to facilitate standardized direct observation
of procedures in the real-time perioperative process. SPOT showed a
good measurability and a good applicability (median 97%). Also, the overall
improvement potential of the safety topics compliance appeared to be
good (median 89%). All auditors that have used SPOT in the pilot test phase
experienced SPOT as a straightforward and an easy-to-use tracer tool18.
Best practice performances of departments and hospitals should enable to
share experiences and learn from each other. The anticipated users of SPOT
are internal auditors (e.g. frontline professionals) and external auditors (e.g.
peer colleagues from other hospitals). Because international patient safety
guidelines are amongst the base of SPOT, the tool might be internationally
applicable. We therefore recommend an evaluation of SPOT also outside
the Netherlands. Thus, this comprehensive tool for measuring safety of care
enables hospitals to monitor, benchmark and improve perioperative safety
performance in a day to day practice.

6

Most important point of concern is that real-time observations only
reflect snapshots of practice performances. Therefore, results need to
be interpreted carefully, be repeated periodically, and be considered and
discussed in the context of settings and analyses. Improvement activities
resulting from SPOT observations should be prioritized together with other
risk-assessment findings. Another limitation of SPOT might be the subjective
judgement of a single observation if SPOT is just used by one auditor and
results are not further discussed within an audit team and not shared and
discussed with the observed team. In addition, the presence of an observer
may influence normal daily practice behaviour - Hawthorne effect -. Little is
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known about the magnitude of this effect19.
The reliability of assessments is a major consideration in studies on quality,
where so much depends on individual judgment even when clear standards
are used. Several studies gave attention to agreement between judges. It
seemed that bias should be accepted as a rule rather than as an exception,
and studies on quality must be designed taking into account this limitation20.
The last study question of this thesis, “What are the quality and feasibility
characteristics of a Self-assessment Instrument for Perioperative
Patient Safety (SIPPS), aimed at measuring perioperative patient safety
compliance to (inter)national standards by anonymously self-reporting of
healthcare practitioners themselves”, was addressed in Chapter 5. SIPPS
was pilot-tested and validated for prospective monitoring, benchmarking
and improvement of perioperative safety performance. With SIPPS,
improvement areas for perioperative patient safety and best practices across
hospitals was identified21. SIPPS shows a good feasibility on all four studied
quality criteria: ‘clear formulation’ (93%), ‘relevance’ (92%), ‘good answering
possibility’ (96%), and ‘acceptable time effort’ (96%). We recommend to
have attention for an adequate diversity in the representation of participants
working in the perioperative trajectory and to execute SIPPS periodically to
obtain stable and sustained results. To our knowledge, no self-assessment
tool is currently available to identify patient unsafety in the full perioperative
care trajectory. SIPPS is also suitable for other medical specialties and
activities with an interventional character, such as radiology, cardiology and
endoscopy, adapted to their specific evidence based guidelines.
SPOT and SIPPS are comprehensive and feasible risk-assessment methods
to be used by healthcare professionals to catch the essentials of extensive
guidelines and ensure that perioperative patient care standards are
maintained. Pilot tests showed that both SPOT and SIPPS are suitable
and easy to use tools for identifying patient safety risk areas throughout
the perioperative process. Further work should include evaluation of the
effect of using these condensed and standardized tools on patient safety
outcomes in the context of quality improvement cycles. As SPOT and SIPPS
both are based on (inter)national guidelines and standards, a regular update
of the content of these tools is required. This may be done in cooperation
with national guideline developers and taking into account international
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standards, such as the JCI accreditation standards. At the time of writing
(September 2019), the three Dutch national perioperative guidelines
are being updated and integrated into one perioperative patient safety
guideline, which may require a revision of the content of SPOT and SIPPS.

Future perspectives
Although diagnostics and treatments are highly standardized and regulated,
errors, incidents and never events still continue to occur. Adherence to
standards provides an essential foundation, but not a complete vision
on improving patient safety22. For decades, protocols, regulations and
quantitative indicators seemed to be the answer to improve patient safety
and target adverse events in healthcare. However, nowadays staff cannot
possibly comply with all of the available guidelines and procedures. At
present, it is generally assumed that we have reached a ceiling with the
application of the conventional strategies and for a further improvement we
have to take a next step in patient safety23-25.
In order to distinguish essential safety procedures from other, more trivial
policies, the burden of over-regulation to staff should be reduced22. But it
is difficult to judge what is most essential and relevant in specific contexts,
resulting in tension between standardisation of safety procedures and
specific context-bound procedures. This is also recognized in the Dutch
report ‘ Safe care, good care?’ - ‘Veilige zorg, goede zorg?’ from the Dutch
Centre of Ethics and Health24, which calls for a more context-oriented
consideration. It is concluded that rather than rules, an open atmosphere
and attitude, a learning environment and an investment in training and
reflection are required24. With such a safety culture of openness and
learning, teams will be willing to share results and experiences, and this
transparency is thought to be essential for further improvement of patient
care. This may require safety culture tools, added to, and not replacing the
existing risk-assessment methods. In our study on SIPPS, we anticipated to
culture aspects by adding five semi-structured safety culture questions, in
which care givers could express their view on patient safety in daily practice.
However, these additional questions were excluded from the final SIPPS
model because they were not based on international patient safety goals.

6
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In order to optimal benefit from the results of both retrospective and
prospective measurements, team culture measurement and patients’
experiences should be added to perioperative patient safety riskassessments. Teams should be empowered to identify and deal with threats
to patient safety. Transparency – openly discussing risks for safety events
within teams and with patients and families – ensures that everyone
involved is aware of risks and can therefore put in place prevention and
mitigation strategies. The potential for patients to contribute to their safety
by speaking up about their concerns depends heavily on the quality of
patient-professional interactions and relationships26. Stimulating effective
patient engagement can make patients alert on safe and unsafe situations
in a constructive way and help patients keeping themselves safe and
encouraging them to speak up if they don’t feel they’re receiving safe care27.
In addition to studying adverse events and errors, it seems useful to study
achievements and performances of teams on how threats to patient safety
have successfully been managed. Also, results from assessments from
both low and high best practice performances should be shared and used
for learning. The complexity of surgical care, with involvement of many
professionals in various stages of care, combined with a heavy workload,
fatigue, production pressure, and continuous changes in and of personnel,
makes the surgical care process particularly vulnerable to adverse events
happening. At the same time, despite this vulnerability, most cases are
being performed proficiently and safely, highlighting the resilience of
individuals and surgical teams to the potential adversity of the setting, as
has already been recognized by Vincent et al. in 200428. Safety management
should move forward by combining two complementary views of thinking
of safety, i.e. learning from both how things went wrong, and from how
things went right28. In this so called Safety-II vision29, it is assumed that
everyday performance variability provides the adaptations that are needed
to respond to varying conditions, and hence is the reason why things usually
go right. Humans are consequently seen as a resource necessary for system
flexibility and resilience. While standardization is important, resilience
and the ability to recognize and recover from unsafe situations are also
critical considerations. New systems and approaches are needed to help
avert undesirable variations in care and also train surgical team members
to anticipate and deal with those that are unavoidable30. This SafetyII concept will require assessment methods of its own, identifying best
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practices, analysing how things work, and managing performance variability
rather than just constraining it29. So far there is little knowledge about the
implications and tools that assess Safety-II in daily practice29. We agree
with Vincent at al. that prospective risk assessment methods may facilitate
this view on assessing patient safety28, and more specifically concerning
the full perioperative trajectory. We recommend tools like SPOT and SIPPS
as they give insight in both what goes well and what needs attention in
perioperative care.
It is generally assumed that reducing the incidence of serious adverse
events requires a multifaceted approach30,31. The best quality programs
deploy multidimensional assessments that closely track with underlying
improvements and that are linked to intrinsically rewarding care experiences
and better patient outcomes25. In order to move forward and facilitate a
multidimensional risk assessment audit for monitoring and benchmarking
within Dutch hospitals, we developed and introduced an integrated
PeriOperative Patient Safety audit, iPOPS21. An iPOPS audit consists of
four elements complementary to one another, each focussing on a different
aspect of perioperative care: SIPPS for analysis of what professionals
know about safety guidelines and how they estimate compliance to
these guidelines of their hospital; SPOT for analysing the performance of
compliance of professionals to local, national and international guidelines;
protocol assessment for examining completeness and clearness of local
protocols, together with the compliance to (inter)national guidelines, and
fourthly, interviews with professionals regarding safety culture issues.
Used together, they provide a full assessment of the perioperative practice
performance in daily healthcare (Figure 1)21. iPOPS facilitate examination of
the extent to which current perioperative patient safety performances meet
(inter)national standards of care, and enables hospitals and departments
to improve areas of care that are currently below standards. In such a
way, iPOPS may help staff to improve continuously the organizations
perioperative patient safety performance in a P-D-S-A cycle way. The
effectiveness of such an integrated perioperative patient safety audit in
terms of reduced incidents has not been empirically demonstrated yet and
thus, need further research.

6

High performing healthcare systems and teams should regularly review a
variety of sources of safety information, combining quantitative measures of
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harm and reliability combined with “softer” intelligence of observation and
conversation31.

Conclusion
The answer to our main research question: ‘How can we improve the
identification and monitoring of perioperative patient safety risks?’, provided
a comprehensive overview and evaluation of risk assessment methods
used to measure perioperative patient safety risks. The ultimate goal of our
study effort was to contribute to enhance protection of surgical patients
and healthcare practitioners becoming victimized from an unanticipated,
preventable harmful event, by identifying opportunities and developing tools
to minimize risks and maximize perioperative patient safety.
This thesis shows that, complementary to retrospective risk-assessments,
several prospective risk-assessment methods are currently available, each
with their own pros and cons and scopes of measurement of risk areas, and
differences in methodological quality and feasibility characteristics. With the
carefully chosen prospective risk-assessment method(s), specific hazardous
failures, preventable patient harm, as well as causes and contributing factors
in perioperative patient care could be effectively identified and targeted in
an early stage. This thesis demonstrates that prospective risk-assessment
tools can be used to provide quantitative and qualitative information about
patient safety risks, that can be missed by retrospective risk-assessment
methods.
In order to move forward, we recommend the application of a
comprehensive and integrated perioperative patient safety audit instrument,
for which iPOPS may be an appropriate tool. Further research is needed
to evaluate the effectiveness of such an integrated perioperative patient
safety audit. Also, results from assessments should be shared transparently
and used for learning from both low and high practice performances.
Furthermore, in order to optimal profit from the results of both retrospective
and prospective measurements, team culture measurement and patients’
engagement should be added to perioperative patient safety riskassessments.
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Finally, reducing the occurrence of never events to zero still remains an
ultimate goal within healthcare. An editorial comment published in JAMA
in 2015 concluded that there is certainly room for improvement and that
major strides in reducing adverse events including never events should be
taken30. This thesis emphasizes the need for continuous efforts of healthcare
professionals, together with patients and families, in learning from excellent
and poor performance, and thereby reducing inevitable hazards and failures
along the patient journey.

iPOPS audit
For monitoring and benchmarking patient safety in hospitals
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Figure 1. Integrated Peri-Operative Patient Safety audit instrument21
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Summary
The persistence of adverse events and never events in the perioperative
trajectory was an important motivation to explore how both surgical patients
and healthcare professionals can be further protected against becoming
victimized as a result of an unanticipated, preventable harmful event.
The ultimate goal of our study effort was to contribute to enhancing
the protection of surgical patients and healthcare practitioners against
unanticipated, preventable harmful events, by identifying opportunities to
minimize risks and maximize perioperative patient safety.
The main research question was: How can we improve identification and
monitoring of perioperative patient safety risks?
To answer this main research question, the following research questions
were addressed:
1. What are the number, nature and causes of voluntarily reported
perioperative (potential) adverse events (Chapter 2)
2. Which methods are internationally available that can reliably be used to
identify patient risks prospectively in the perioperative trajectory? What
kind of risk areas can be identified? What are the quality and feasibility
characteristics of these methods? (Chapter 3)
3. What are the quality and feasibility characteristics of one comprehensive
and easy-to-use Surgical Patient Safety Observation Tool (SPOT), aimed
at monitoring and benchmarking perioperative safety performance
across departments and hospitals, covering (inter)national patient safety
goals? (Chapter 4)
4. What are the quality and feasibility characteristics of a Self-assessment
Instrument for Perioperative Patient Safety (SIPPS), aimed at measuring
perioperative patient safety compliance to (inter)national standards by
anonymously self-reporting of healthcare practitioners themselves?
(Chapter 5).

S

In order to answer these questions, we started with an analysis of the
number, nature and causes of retrospectively reported perioperative
(potential) adverse events in a university medical centre in the Netherlands.
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In addition, we studied the availability of robust methods that are
internationally used to assess perioperative patient risks prospectively, in a
systematic literature review over a 20-year period.
To facilitate measuring, benchmarking, learning and improving perioperative
safety, we developed and validated two prospective perioperative risk
assessment methods: a Surgical Patient safety Observation Tool (SPOT) and
a Self-assessment Integrated Perioperative Patient Safety tool (SIPSS) in a
multicentre setting.
These studies are presented in the several chapters of this thesis and are
summarized below. The surgical care process included the full perioperative
trajectory for all surgical specialties as well as anaesthesia services, from
preoperative surgical and anaesthesia risk-assessment to patient admission,
surgical procedure, and discharge from the hospital.
Chapter 2 presents the results of our first study question on characteristics
of retrospectively reported perioperative potential adverse events ((P)
AEs). We found a strong association between perioperative patient safety
problems and human failure, such as Standard Operating Procedure (SOP)
non-complying, mistaking, forgetting, and shortcomings in communication.
Thus, perioperative healthcare professionals themselves indicated that
suboptimal SOP compliance in combination with other human failures,
provide room for improvement.
Our research was continued, focussing on prospective methods assessing
patient risks. Prospective risk-assessment methods have advantages over
retrospective methods; they do not have to rely on an adverse event having
occurred and being reported.
In chapter 3, the results of a systematic literature review aiming to study
the availability, quality and feasibility of methods that assess perioperative
patient risks prospectively, are presented. Based on the findings of our
systematic review, we recommend to apply a direct observation method,
ideally in combination with at least one of the following methods (1) indirect observation, for a more detailed analysis of observation findings;
(2) direct adverse event (AE) surveillance, for more insight in the actual
occurrence of AEs; (3) modified HFMEA, for a detailed analysis of hazardous
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processes; (4) questionnaires, for more insight in the views and perspectives
of healthcare professionals and patients on perioperative patient safety; and
(5) supplementary tools like interviews, contextual inquiries, photographs,
and protocol assessment. These methods can be used complementary
to one another, each targeting a different aspect of perioperative
care. Dissemination of standardized validated assessment tools across
departments and institutions can be used to provide comparable data
enabling to learn from both low and high practice performances, and so to
maintain and improve safety standards.
In order to answer the third and fourth research questions we developed
and validated two prospective risk-assessment methods, and presented the
results in Chapter 4 and 5. First, a comprehensive Surgical Patient Safety
Observation Tool (SPOT) was composed of local hospital perioperative
patient safety observation checklists, and pilot-tested in a multi-centre
observational study. SPOT was aimed at monitoring and benchmarking
perioperative safety performance across departments and hospitals,
covering (inter)national patient safety goals (Chapter 4). Secondly, we further
developed and validated a Self-assessment Instrument for Perioperative
Patient Safety (SIPPS). This questionnaire was aimed at measuring
perioperative patient safety compliance to (inter)national standards
by anonymously self-reporting of healthcare practitioners themselves
(Chapter 5). SPOT and SIPPS proved to be comprehensive and feasible
risk-assessment methods to be used by healthcare professional to catch
the essentials of extensive guidelines and ensure that perioperative patient
care standards are maintained. Pilot tests showed that both SPOT and
SIPPS are suitable and easy to use tools for identifying patient safety risk
areas throughout the perioperative process. Further work should include
evaluation of the effect of using these condensed and standardized tools on
patient safety outcomes in the context of quality improvement cycles.

S

Finally, chapter 6 presents and discusses the main findings in a broader
theoretical and practical context. The discussion includes methodological
issues and reflects on the implications for daily healthcare practice and
future research.
This thesis shows that, complementary to retrospective risk-assessments,
several prospective risk-assessment methods are currently available, each
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with their own pros and cons and scopes of measurement of risk areas, and
differences in methodological quality and feasibility characteristics. With the
carefully chosen prospective risk-assessment method(s), specific hazardous
failures, preventable patient harm, as well as causes and contributing factors
in perioperative patient care could be effectively identified and targeted in
an early stage. This thesis demonstrates that prospective risk-assessment
tools can be used to provide quantitative and qualitative information about
medical risks, that can be missed by retrospective risk-assessment methods.
In order to move forward, we recommend the application of a
comprehensive and integrated perioperative patient safety audit instrument,
for which the iPOPS audit (integrated PeriOperative Patient Safety) may be
an appropriate tool. Further research is needed to evaluate the effectiveness
of such an integrated perioperative patient safety audit. Also, results from
assessments should be shared transparently and used for learning from both
low and high practice performances.
In order to optimal profit from the results of both retrospective and
prospective measurements, team culture measurement and patients’
engagement should be added to perioperative patient safety riskassessments. Stimulating and monitoring a safe culture makes healthcare
professionals and patients alert on safe and unsafe situations and
encourages them to speak up when this is needed in (potential) risk full
situations.
This thesis emphasizes the need for continuous efforts of healthcare
professionals, together with patients and families, in learning from both
excellent and poor performance, and thereby reducing inevitable hazards
and failures along the patient journey.
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Samenvatting proefschrift
Perioperatieve ‘adverse events’ (onbedoelde zorg gerelateerde incidenten)
en ‘never events’ (ernstige, grotendeels vermijdbare incidenten die niet
zouden moeten voorkomen indien passende preventieve maatregelen zijn
genomen) zijn een hardnekkig fenomeen. Het doel van dit proefschrift is
te onderzoeken en te beschrijven hoe zowel patiënten die een operatie
ondergaan als zorgprofessionals die bij dit zorgproces betrokken zijn beter
kunnen worden beschermd tegen onbedoeld nadelige gebeurtenissen.
Om dit doel te bereiken probeerden we vast te stellen hoe deze risico’s op
vermijdbare incidenten herkend kunnen worden, zo veel mogelijk kunnen
worden beperkt en hoe de veiligheid van patiënten voor, tijdens en na een
operatie zoveel mogelijk kan worden bevorderd.
De voornaamste onderzoeksvraag luidde: Hoe kunnen we risico’s op
het gebied van de patiëntveiligheid voor, tijdens en na een operatie
(‘perioperatief’) identificeren en zo optimaal mogelijk monitoren?
Om deze onderzoeksvraag te kunnen beantwoorden zijn de volgende vragen
geformuleerd:
1. Hoe groot is het aantal vrijwillig gemelde perioperatieve (bijna)
incidenten? Wat is volgens de melders de aard en oorzaak van dergelijke
(bijna)incidenten? (Hoofdstuk 2)

S

2. Welke internationale methoden zijn beschikbaar om het risico op
onbedoelde zorg gerelateerde incidenten voor patiënten voor, tijdens en
na een operatie op een prospectieve en betrouwbare manier te kunnen
beoordelen? Welke risico’s kunnen worden vastgesteld? Wat is de
kwaliteit en uitvoerbaarheid van deze methoden? (Hoofdstuk 3)
3. Wat is de kwaliteit en uitvoerbaarheid van een uitgebreide en
gemakkelijk toepasbare perioperatieve observatie methode genaamd
Surgical Patient Safety Observation Tool (SPOT)? Deze methode
ondersteunt de observatie van handelingen (‘performance’) voor, tijdens
en na een operatie binnen afdelingen en ziekenhuizen t.b.v. identificatie
van veiligheidsrisico’s en ‘benchmarking’. SPOT is gebaseerd op nationale
en internationale doelstellingen met betrekking tot patiëntveiligheid.
(Hoofdstuk 4)
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4. Wat is de kwaliteit en uitvoerbaarheid van een methode genaamd Selfassessment Instrument for Perioperative Patient Safety (SIPPS)? Deze
methode beoogt vast te stellen in welke mate nationale en internationale
richtlijnen voor perioperatieve patiëntveiligheid worden nageleefd,
gebaseerd op anonieme zelfrapportage door zorgprofessionals.
(Hoofdstuk 5)
In hoofdstuk 2 worden de resultaten gepresenteerd naar aanleiding van
onze eerste onderzoeksvraag: wat zijn kenmerken van de achteraf door
zorgprofessionals zelf gerapporteerde (bijna) incidenten voor, tijdens en
na een operatie. We vonden een sterke samenhang tussen problemen met
de perioperatieve patiëntveiligheid en menselijke fouten, zoals het niet
naleven van, vergeten van en onvoldoende communiceren over Standard
Operating Procedures (SOPs: richtlijnen, protocollen en werkinstructies).
Zorgprofessionals die betrokken zijn bij het perioperatieve zorgproces gaven
zelf aan dat het menselijk handelen, waaronder het naleven van SOPs, voor
verbetering vatbaar is.
Het onderzoek richtte zich vervolgens op prospectieve methoden om
veiligheidsrisico’s voor patiënten in het perioperatieve traject vast te kunnen
stellen. Het voordeel van dergelijke prospectieve methoden is dat deze niet
afhankelijk zijn van reeds opgetreden incidenten.
In hoofdstuk 3 worden de resultaten gepresenteerd van een systematisch
literatuuronderzoek naar de beschikbaarheid, kwaliteit en uitvoerbaarheid
van methoden om perioperatieve risico’s op een prospectieve wijze vast
te stellen. Op basis van de resultaten van dit onderzoek kan worden
geconcludeerd dat een directe observatiemethode het meest geschikt is om
te gebruiken. Idealiter wordt deze afhankelijk van het doel gecombineerd
met ten minste een van de volgende methoden: (1) indirecte observatie
zoals video-opnames, om een gedetailleerdere analyse te kunnen maken van
de bevindingen van de observatie; (2) een directe controle op incidenten
(‘adverse event surveillance’), om meer inzicht te krijgen in het daadwerkelijk
optreden van incidenten; (3) de Healthcare Failure Mode and Effect Analysis
(HFMEA)-methode, om een gedetailleerde analyse te kunnen maken van
risico’s in zorgprocessen; (4) vragenlijsten, om meer inzicht te krijgen in
de visie en standpunten van zorgprofessionals en patiënten wat betreft
de perioperatieve patiëntveiligheid ; (5) aanvullende methoden, zoals
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interviews, identificeren van contextfactoren, foto’s en beoordelingen van de
mate waarin SOPs worden gevolgd. Al deze methoden kunnen naast elkaar
worden gebruikt, waarbij elke methode vanuit een ander perspectief het
perioperatieve zorgproces belicht.
Om antwoord te kunnen geven op de derde en vierde onderzoeksvraag
zijn twee prospectieve methoden voor risicobeoordeling (door)
ontwikkeld en gevalideerd. In hoofdstuk 4 en 5 worden de resultaten
hiervan gepresenteerd. Eerst werd een uitgebreide Surgical Patient
Safety Observation Tool (SPOT) samengesteld aan de hand van lokale
ziekenhuischecklisten voor de observatie van de perioperatieve
patiëntveiligheid. Deze nieuwe methode werd vervolgens getest aan de
hand van een pilot studie in meerdere centra. De SPOT was gericht op het
identificeren en monitoren van (on)veilige situaties voor, tijdens en na een
operatie binnen afdelingen en ziekenhuizen, uitgaande van nationale en
internationale doelstellingen met betrekking tot patiëntveiligheid (Hoofdstuk
4).
Vervolgens werd een reeds bestaande vragenlijst doorontwikkeld naar een
Self-assessment Instrument for Perioperative Patient Safety (SIPPS) en het
resultaat werd vervolgens gevalideerd. Deze vragenlijst is gericht op het
meten van de mate van navolging van nationale en internationale richtlijnen
voor perioperatieve patiëntveiligheid. SIPPS is gebaseerd op anonieme
zelfrapportage door zorgprofessionals (Hoofdstuk 5).
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SPOT en SIPPS bleken in de klinische praktijk geschikte en eenvoudig
toepasbare methoden om patiëntveiligheidsrisico’s tijdens het gehele
perioperatieve zorgproces te kunnen vaststellen. Vervolgonderzoek
is gewenst om het effect van het gebruik van deze overzichtelijke en
gestandaardiseerde methoden op patiëntveiligheid te evalueren in het kader
van kwaliteitsverbeteringsprocessen.
In Hoofdstuk 6 worden ten slotte de voornaamste onderzoeksbevindingen
besproken in een breder theoretisch en praktisch kader. In de discussie
wordt ingegaan op een aantal methodologische aspecten en de gevolgen
van het onderzoek op de dagelijkse zorgpraktijk. Ook worden er enkele
suggesties voor toekomstig onderzoek gedaan.
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In dit proefschrift wordt inzichtelijk gemaakt dat naast retrospectieve
methoden voor het beoordelen van risico’s ook diverse prospectieve
methoden beschikbaar zijn. Elke methode heeft voor- en nadelen en stelt
bepaalde aspecten van risico’s vast. Daarnaast verschillen deze methoden
in kwaliteit en uitvoerbaarheid. Aan de hand van de zorgvuldig gekozen
prospectieve methoden kunnen specifieke risico’s en vermijdbare letsels
bij patiënten in kaart worden gebracht. Ook kunnen eventuele oorzaken
en factoren die bijdragen aan het voorkomen van incidenten tijdens het
perioperatieve zorgproces in een vroegtijdig stadium op een effectieve
manier worden vastgesteld en aangepakt. Dit proefschrift kan bijdragen aan
het pleidooi om naast retrospectieve methoden ook prospectieve methoden
te gebruiken om perioperatieve patiëntveiligheid risico’s te beoordelen. Met
prospectieve methoden worden kwantitatieve en kwalitatieve gegevens
verkregen over zorggerelateerde risico’s die mogelijk gemist worden bij
retrospectieve methoden om risico’s te beoordelen.
Een bondige en geïntegreerde methode lijkt het beste om te gebruiken om
de patiëntveiligheid voor, tijdens en na een operatie te monitoren. Om dit
te concretiseren hebben we een manier ontwikkeld waarbij verschillende
methoden in gezamenlijkheid kunnen worden geïnterpreteerd, de
zogenaamde iPOPS methode (integrated PeriOperative Patient Safety).
We denken dat iPOPS voor het verkrijgen van en geïntegreerd inzicht
een geschikt instrument kan zijn. Vervolgonderzoek is nodig om de
effectiviteit van deze geïntegreerde controlemethode voor perioperatieve
patiëntveiligheid verder te evalueren. Daarnaast dienen de uitkomsten
van beoordelingen op transparante wijze te worden gedeeld en te worden
gebruikt om te kunnen leren van zowel excellente als onvoldoende
uitgevoerde zorg in de praktijk.
Om de resultaten van de retrospectieve en prospectieve metingen zo goed
mogelijk tot hun recht te laten komen, dienen ook de houding binnen teams
en de participatie van patiënten bij de beoordelingen van risico’s voor
perioperatieve patiëntveiligheid te worden betrokken. Het stimuleren en
bewaken van een veilige sfeer leidt ertoe dat zorgprofessionals en patiënten
alerter zijn op veilige en onveilige situaties en zich op het juiste moment
uitspreken wanneer zich een (mogelijk) riskante situatie voordoet.
Dit proefschrift onderstreept hoe belangrijk het is dat zorgprofessionals,
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in samenspraak met patiënten en hun naasten, voortdurend blijven leren
van zowel excellente als suboptimale zorg. Hierdoor kunnen zij vermijdbare
risico’s en fouten helpen te voorkomen op het perioperatieve zorgpad van
de patiënt.
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Dankwoord
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Van alle mensen die me hebben geholpen bij de totstandkoming van dit
proefschrift wil ik hier graag een aantal bij naam noemen.
Allereerst en in het bijzonder, prof. dr. Damen, Johan. Jij werd als hoogleraar
cardioanesthesiologie tegen wil en dank klokkenluider in de Radboud casus,
en na deze affaire hoogleraar anesthesiologie met als specifieke leeropdracht
perioperatieve patiëntveiligheid. Jouw verrassende vraag of ik na wilde
denken over het doen van promotieonderzoek staat mij nog steeds als de
dag van gisteren voor de geest. Tevens gaf jouw rustige overtuiging dat
ik dit tot een goed einde zou brengen mij vanaf het begin het vertrouwen
dat dit ook zou gebeuren. Jouw altijd positieve bijdragen (“Bijgaand enkele
suggesties…”) heb ik altijd enorm gewaardeerd. Wat ontzettend verdrietig
dat je het einde van mijn promotietraject niet meer mee kan vieren. Je
vond dat de promotiedag zelf vooral een feestje moest zijn en meldde na
afloop wel eens teleurgesteld dat het jammer was dat de kandidaat zo
zenuwachtig was tijdens de verdediging. Ik weet nog niet zeker of ik jouw
tip om voorafgaand een goed glas wijn te genieten ter harte neem :-). Beste
Janneke, ben zo blij dat ik je heb leren kennen en dat door jou Johan toch
nog een beetje aanwezig is.
Prof. dr. Gooszen, beste Hein. Jij hebt, als toenmalig hoofd van de afdeling
operatiekamers, mijn promotie mee opgestart en officieel gemaakt. Het
moet toch best een beetje een gewaagde onderneming zijn geweest om
een operatieassistent voor te dragen als promovenda. In jouw aanmelding
schreef je in mei 2012: “Mevrouw Heideveld heeft geen academische
opleiding gevolgd, maar het is ons aller overtuiging dat zij in staat mag
worden geacht om een promotietraject succesvol af te ronden.” Heel veel
dank voor dit betoonde vertrouwen!

D

Prof. dr. Wolff, beste André. Heel veel jaren werkten we intensief samen om
perioperatieve patiëntveiligheid op de kaart te zetten in het Radboudumc,
vanaf de eerste voorzichtige stappen om de time-out te introduceren
op OK. Wat een weerstand gaf dat destijds, nu niet meer weg te denken
wereldwijde veiligheidsmoment. Als anesthesioloog, regiehouder kwaliteit
en veiligheid perioperatieve zorg in het Radboudumc en voorzitter van de
landelijke werkgroep Richtlijnen Pre-, Per- en Postoperatief traject ben je
vanaf het begin ook nauw betrokken geweest bij mijn promotie. Eerst als
copromotor en later, in de functie van hoogleraar anesthesiologie in het
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bijzonder pijngeneeskunde in het UMCG, als mede-promotor. Heel veel dank
voor je constante en prettige ondersteuning, als professional en als persoon.
Dr. Calsbeek, beste Hilly. Vanaf mijn eerste voorzichtige stappen in de
academische wereld heb jij mij bij de hand genomen. Vele vrijdagochtenden
zaten wij samen achter mijn twee beeldschermen, waarbij jij mij soms
letterlijk dicteerde. Hoe leuk was het om gaandeweg samen te ontdekken
dat ik dezelfde taal leerde spreken en schrijven. Heel veel dank voor deze
onvergetelijke tijd samen.
Prof. dr. Meijerink, beste Jeroen. Jij hebt als huidig afdelingshoofd
operatiekamers het promotorschap van Hein overgenomen en was meteen
enthousiast over het onderwerp dat ook jou na aan het hart ligt. Veel dank
dat je me in staat stelde om mijn promotie af te maken en dit ook volledig
ondersteunde.
Dr. Hofland, beste Jan. Jij bent na het overlijden van Johan aangehaakt als
copromotor. Ik denk dat hij het zeer gewaardeerd zou hebben dat er weer
een cardio-anesthesioloog aanschoof. Veel dank voor je altijd nuchtere
en kundige kijk op zaken, soms wat droog uit de hoek komend, soms met
een bulderende lach. Fijn dat we blijven samenwerken aan perioperatieve
patiëntveiligheid vanuit de afdelingen operatiekamers en anesthesiologie.
Prof. dr. Merkx, beste Thijs. Jarenlang heb jij vanaf de zijlijn mijn
promotietraject gevolgd, doordat wij samen werkten aan de borging van
perioperatieve veiligheid in het Radboudumc, jij als themaleider “Groene
Golf” en ik als coördinator patiëntveiligheid OK. Sinds kort heb je ons
ziekenhuis verlaten omdat je benoemd bent tot voorzitter van de raad
van bestuur van het Integraal Kankercentrum Nederland. Heel fijn dat jij
voorzitter van de manuscriptcommissie wilde zijn. Mijn dank gaat hierbij
ook uit naar de overige leden van de manuscriptcommissie: prof. dr. Cordula
Wagner en dr. Marieke Zegers.
Veel dank aan mijn directe collega’s binnen het Management Team
OK: Barbera, Ester, Jeroen, Karlijn, Maroeska, Martin en Miranda; het
Operationeel Management team OK: Anne K, Anne R, Barbera, Eus,
Helga, Karlijn, Lotte, Martin, Mirjam, Myriam, Raymond, Sven, Wianda en
Xandra; leden van de Groene Golf commissie: Erwin, Jan, Meilin, René en
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Thijs en collega’s binnen de commissie Decentraal Incident Melden OK/
anesthesiologie: Anja, Asley, Bart, Dominique, Droima, Ellen, Jan, Marca,
Martin en Robert.
Tevens dank aan alle collega’s binnen het netwerk kwaliteitsfunctionarissen
Radboudumc en de concernstaf kwaliteit en veiligheid. Zo fijn om te mogen
werken met mensen die dagelijks willen leren van datgene wat goed en niet
goed ging.
Alle OK medewerkers van de afdeling operatiekamers van het Radboudumc.
Op de OK zijn en met jullie samenwerken geeft mij nog steeds dat speciale
‘wij’ gevoel, ondanks dat ik sinds enkele jaren niet meer als operatieassistent
werkzaam ben. Ik ben trots en dankbaar op het mooie en goede werk dat
jullie als directe zorgprofessionals elke dag opnieuw met veel toewijding
uitvoeren. Ik hoop nog lang strategische visies om te mogen zetten naar
werkbare doelen. Echter nog meer hoop ik laagdrempelig door jullie
aangesproken te blijven over of dit al dan niet werkt. De slogan “Samen OK”
geldt nog steeds!
Alle collega’s binnen de Vereniging Veilige Curatieve zorg, beste “peers”.
Dank voor de vele jaren van inspiratie en het delen van kennis en ervaring
op het gebied van het verbeteren van patiëntveiligheid. Ik geloof sterk in
de kracht van dit netwerk van experts en hoop dat we nog meer mogen
uitgroeien tot een landelijk netwerk waar alle ziekenhuizen en andere
zorginstellingen bij willen horen. In het bijzonder wil hier danken Ingeborg,
de drijvende kracht achter de VVCZ, en Kars en Lilian, mijn mede VVCZ
scanleiders.
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Lieve Annemieke. Veel jaren hebben wij met veel plezier samen op de OK
gewerkt, waarvan je ook een aantal jaren teamleidster was van het OK
team gynaecologie/urologie. Wij deelden dezelfde energieke en positieve
instelling, naast ook privé af en toe lekkere etentjes met onze mannen.
Lang geleden vroeg ik je of je mijn paranymf wilde zijn als het ooit zo ver
mocht komen. Natuurlijk zei je meteen enthousiast ja. Zo leuk om dit nu ook
daadwerkelijk met jou te beleven.
Lieve Ingeborg. Met heel veel plezier en passie hebben wij in VVCZ verband
al hele mooie dingen gemaakt, ter ondersteuning van het verbeteren van
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patiëntveiligheid. Moeiteloos zet jij mijn ideeën om in goede ontwerpen,
waarbij je aan een half woord genoeg hebt. Ook privé raakten onze levens
met elkaar verweven. Bijzonder dankbaar ben ik voor de vele uren die je in
mijn promotieboekje hebt gestoken, in een voor jou zo roerige tijd. Specifiek
dank ik je dat je mij ook als paranimf ter zijde staat. Ik hoop dat onze
samenwerking nog lang tot bijzondere resultaten mag leiden.
Lieve pa en ma. Jullie onvoorwaardelijke liefde vormen de rotsvaste basis
waardoor ik het leven altijd vol vertrouwen tegemoet heb gezien. Ik ben
jullie eindeloos dankbaar hiervoor. Zoals ik van jullie geleerd heb, overstijgt
deze liefde de aardse grenzen. Geloof, Hoop en Liefde, maar de meeste van
deze is de Liefde (1 Corinthiërs 13:13).
Lieve Renske, Ellen, Wilma en Anita N.: wat ben ik blij en dankbaar met jullie
als mijn ‘Sissies for life’!
Lieve Johannes en Mariëlle, Daniël en Manon. Ben altijd trots, blij en
dankbaar als ik aan jullie denk en met jullie mag zijn. Dat geldt ook voor jullie
bijzondere lievelingen: Pepijn, Marie-Lynn, Rosalie, Ivy en Kate. Door jullie
is oma-zijn een groot feest. Heel fijn dat we hier nu nog meer samen van
kunnen genieten!
Ten slotte, onmetelijke dank aan de liefde van mijn leven: Fred. Bij jou zijn
is thuis zijn. Wij weten steeds het beste in elkaar naar boven te halen,
waardoor we samen zoveel meer zijn dan één plus één is twee.
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Anita Heideveld – Chevalking (1962) voltooide na haar middelbare
school op het Comenius College in Capelle aan den IJssel de opleiding tot
operatieassistent in 1983 in het Bleuland ziekenhuis in Gouda. Zij werkte
hierna een aantal jaren als operatieassistent in enkele streekziekenhuizen
in Gelderland. Na de geboorte van twee zoons hervatte zij in 1991 haar
werkzaamheden als operatieassistent in het Radboudumc te Nijmegen. Al
snel combineerde zij deze functie met diverse coördinerende en adviserende
functies op het gebied van kwaliteit en veiligheid. Hierbij deed zij ruime
ervaring op met het implementeren, monitoren en borgen van kwaliteit
en patiëntveiligheid in het perioperatieve proces. Zo introduceerde
zij veiligheidsrondes op OK en het Decentraal Incident Melden OK /
anesthesiologie.
In 2011 startte zij onder de bezielende leiding van wijlen emeritus
hoogleraar perioperatieve veiligheid Johan Damen haar promotietraject,
waarvoor bijzondere toestemming werd verkregen van de decaan faculteit
Radboud Universitair Medisch Centrum. Haar promotieonderzoek richtte
zich op het identificeren en monitoren van veiligheidsrisico’s binnen
het perioperatieve traject. Dit onderzoek resulteerde in het proefschrift
getiteld: Identifying peroperative patient safety risks, towards prospective
measurement.
Sinds 2012 is zij ook landelijk actief binnen de Vereniging Veilige
en Curatieve Zorg als projectleider van een integrale perioperatieve
veiligheidsscan iPOPS (integrated Perioperative Patient Safety audit),
om monitoring en benchmarking van periopatieve veiligheid te
faciliteren. Binnen deze iPOPS audit ontwikkelde en valideerde zij de
observatiemethode SPOT (Surgical Patient Safety Observation Tool, en
een zelfevaluatie methode Self-assessment Instrument for Perioperative
Patient Safety (SIPPS). Binnen iPOPS werkt zij nauw samen met en
traint zij perioperatieve zorgverleners (specialisten, OK-medewerkers,
verpleegkundigen en kwaliteitsmedewerkers) ‘on the job’.

CV

Anita woont samen met haar man Fred Heideveld in Nijmegen. Samen
kregen zij twee kinderen en vijf kleinkinderen.
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The persistence of adverse events and never events in the
perioperative trajectory was an important motivation to explore how
both surgical patients and healthcare professionals can be further
protected against becoming victimized as a result of an unanticipated,
preventable harmful event.

The ultimate goal of our study effort was to contribute to
enhancing the protection of surgical patients and healthcare
practitioners against unanticipated, preventable harmful events,
by identifying opportunities to minimize risks and
maximize perioperative patient safety.

The main research question was: how can we improve
identification and monitoring of perioperative patient safety risks?

