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Introduction

Approximately 234 million major surgical proce-
dures take place every year worldwide.3 Safe sur-
gery is one of the priorities of the World Alliance 
for Patient Safety.4 The Belgian government also 
promotes patient safety. Woods has stated that 
complexity is the enemy of patient safety.5 
Complexity is, however, inherent in patient treat-
ment because of the high level of technology and 
coordination required to manage rapidly changing 
conditions. The operating room (OR) is one of the 
most complex work environments in health care.6 
Safe surgery should minimise the risk of adverse 
events (AEs), which the Institute of Medicine has 
defined as injuries caused by medical management 

rather than by the patient’s underlying disease or 
condition.7 A recent literature review looking at the 
overall incidence and nature of AEs in hospitals 
suggests that 9.2% of patients experience AEs 
during hospital admission; almost half of those 
events are avoidable. The majority of AEs are 
surgery- and medication-related.8 A retrospective 
analysis of the national hospital discharge data set 
for all Belgian acute hospitals found an AE preva-
lence rate of 6.32% of all surgical hospital stays.9 
Mamie et al. found an intra-operative incidence of 
respiratory AEs during elective paediatric surgery 
of 21%; the incidence in the post-anaesthetic care 
unit was 13%. Children anaesthetized for Ear Nose 
and Throat (ENT) surgery had a 1.57-fold higher 
risk of peri-operative respiratory AEs compared 
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neighbouring hospitals have formal collaboration 
arrangements and the two hospitals participate in 
the same network for Quality and Safety. Hospital 
A has more than 800 beds and hospital B has ap-
proximately 200 beds. This situation opened up an 
opportunity to explore the differences between a 
small and a large entity and to learn from organisa-
tional differences. The institutional ethical review 
boards of both hospitals approved the project.

A prospective process analysis - the HFMEA™ 
method - was chosen. This method was developed 
by the United States Department of Veterans Af-
fairs National Center for Patient Safety, with assis-
tance from the Tenet Health System (Dallas). It is a 
hybrid prospective analysis model that combines 
concepts from industry’s FMEA model and the US 
Food and Drug Administration’s Hazard Analysis 
and Critical Control Point tool (HACCP)20 with 
tools and definitions from the Department of 
Veterans’ Affairs root cause analysis (RCA) 
process.20 FMEA was developed for use by the 
United States military and is utilised by the National 
Aeronautics and Space Administration (NASA) to 
predict and evaluate potential failures and unrecog-
nised hazards, and to pro-actively identify steps 
that could help reduce, eliminate and prevent failure 
from occurring.22 It is a widely applied error pre-
vention method. The terms and concepts have been 
adjusted and the HFMEA™ method is therefore 
appropriate for use in healthcare settings.20 The 
method includes five steps (Table 1). In the present 
study, the hospital management, ENT physicians, 
patient safety coordinators and head nurses defined 
the processes to be analysed (step 1). An HFMEA 
team was assembled in both hospitals (step 2) 
that  included physicians, head nurses and nurses 
working in the One Day Clinic or in the OR, and 
the planning and administrative staff of the regis-
tration office. The two teams consisted of eleven 
and eight members respectively. The team leaders 
were patient-safety coordinators from the two hos-
pitals. In step 3 a process map was developed, all 
steps and sub-processes were listed and consecu-
tively numbered, and flow diagrams for both hospi-
tals were established. Step 4 consisted of con
ducting a hazard analysis. This step started with 
an introductory session of one hour to explain the 
features of the procedure. The duration of the 
meeting was set at 2.5 hours. In both hospitals, two 
meetings were conducted in step 4. This step led to 
the identification and consecutive numbering of all 

with other procedures (95% CI = 1.01-2.44).10 

In  5% of otosclerosis surgery patients, AEs were 
noted during or after surgery.11 A recent multi-
university study in six Belgian ENT departments 
found an incidence of 7.5% for post-operative com-
plications after type III frontal sinusotomy.12 

Many surgical procedures are performed in a 
‘One Day Clinic’ context and various health pro-
fessionals are involved. This exacerbates the risk of 
failures in communications, incorrect information 
transfer and incomplete notes in the patient’s file. 
Additionally, the turnover of patients in the ENT 
One Day Clinic is high because procedures are usu-
ally short (10-30 minutes). Ineffective communica-
tions are frequently the root cause of an AE.13,14 
About 50% of AEs occur as a result of communica-
tion failures between healthcare professionals.15 A 
study conducted by the Dutch Healthcare Inspec-
torate found that most shortcomings were not 
medical issues; they are predominantly organisa-
tional or procedural: communicating, tailoring and 
streamlining of activities, availability and transfer 
of information and the clear demarcation of respon-
sibilities.16 Christian et al.17 state that good commu-
nication is vital in the OR, but that there is also a 
major risk of information being lost during patient 
transfer. More and more research looking at the 
critical relationship between teamwork and health 
care safety18,19 is being published. Most quality 
projects concentrate on retrospective analysis, 
meaning that injury has already occurred before 
any learning takes place.20 Prospective analysis, be-
fore any harm occurs, is instructive. An established 
prospective healthcare analysis method is the 
Healthcare Failure Mode & Effect Analysis 
(HFMEA™).20 The present study involved the criti-
cal analysis of ENT One Day Surgery in two hospi-
tals using the HFMEA method and the redesigning 
of the processes to enhance patient safety. This 
project fits in with the Belgian government’s plans 
for quality and safety.21

Methods

The development of the OR from a small entity 
with clear and controllable processes into a larger 
and less transparent structure has led to calls from 
ENT physicians for the monitoring of quality. The 
present project focused on the care process in the 
One Day Clinic’s ENT department in two hospitals 
in the Flemish part of Belgium. Physicians in two 
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al) was included in the study after the evaluation of 
the HFMEA decision tree because of its critical or-
ganisational impact and its indirect effect on patient 
safety. Incomplete sets of sterile material prolong 
operating time, which is a determinant of patient 
safety, and lead to higher material costs. After the 
analysis process, five failure modes were found to 
require immediate improvements: (1) absence of 
active checks on the identity of the patient, (2) no 
standardisation of pre- and post-check-up, (3) lack 
of uniform terminology and abbreviations, (4) in-
complete sterile operation sets (only for hospital A) 
and (5) premature discharge from the recovery unit. 
The structural real-time clinical observation con-
firmed these failure modes. 

Objective 2: Redesigning the processes to enhance 
patient safety

For each of these five failure modes recommenda-
tions were formulated and responsibility for the 
implementation was allocated (Table 2). The actions 
were basically similar for both hospitals, but some-
times the focus was a little different.

Recommendation 1: Development and implemen-
tation of a protocol for active identity checks during 
the process
Inadequate checks on patient identity were re
peatedly mentioned during the analysis. Retrospec-
tive analysis12,14 found a correlation between mis-

potential failure modes for each process. Both se-
verity and probability were determined for all these 
failure modes on the basis of consensus in the team 
and the definitions published by DeRosier et al.20 
These findings were entered in the hazard scoring 
matrix. A hazard score of 8 or higher (high risk) 
was considered sufficient to warrant further analy-
sis. Using the HFMEA Decision Tree™ based on 
criticality (1), absence of effective control mea-
sures (2), and a lack of ability to identify, failure 
modes requiring further investigation (3) were se-
lected.20 An analysis of potential causes was con-
ducted once again for these failure modes. The final 
step was the development of the improvement ac-
tions and outcome measures. Before work started 
on redesigning the process, these actions were dis-
cussed with the management and the physicians. 
Structured real-time clinical observations were 
conducted to determine whether these were indeed 
the most important areas for improvement. 

Results

Objective 1: Critical analysis of the current process 
in both One Day Clinics

In the two hospitals, 19 and 26 potential failure 
modes respectively were identified; 15 and 10 of 
them were classified as high or very high risk 
(Figure 1). In hospital A, a low-risk failure mode 
(insufficiently and incorrectly stored sterile materi-

Table 1
The timing of the process, adapted from DeRosier et al.20

Meeting Main steps in HFMEA™ Team
1 Step 1: Defining the topic Kick-off meeting
2 Step 2: Assembling the HFMEA team Core team
3 Step 3: Graphically describing the process

– Set up a flow diagram & number each process step Core team separately 
for each hospital4 – Identify all sub-processes and letter these steps 

– Verify all process and sub-process steps are correct

5 Step 4: Conducting a hazard analysis
– List all potential failure modes for each process and consecutively number these modes
– Determine the severity and probability of the potential failure mode and look up the hazard 
scoring matrix Multidisciplinary 

HFMEA group of 
each hospital6 – Use the HFMEA Decision Tree™ to determine whether the failure mode warrants further 

action
– List all failure mode causes requiring further analysis
Step 5: Developing actions and outcome measures
– Determine whether to eliminate, control or to accept the failure mode causes

7 – Describe action for each failure mode cause & identify a person responsible Core team
8 – Indicate whether the management has concurred with the recommended actions Steering team
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Recommendation 2: Standardisation of pre- and 
post-surgical check-ups using a safe surgery check-
list (SSC)
In hospital B, an SSC based on the World Health 
Organization (WHO) model was developed and 
implemented. The use of the WHO SSC has led to 
a significant reduction in surgical mortality and 
morbidity rate in many countries.23 This measure 
had only limited success. After six months, the first 
evaluation found that a checklist was used in 82.2% 
of the ENT day clinic patients but that only 5.5% of 
the checklists were correct and complete. A sub-
group analysis showed that 70% of surgeons and 
65% of nurses completed the checklist completely 
and correctly. This was the case for only 16% of the 
anaesthesiologists. A range of measures were intro-
duced to bring about an improvement. After one 
month, SSCs were used for 100% of the ENT day 
clinic patients. However, only 16.9% of the SSCs 
were correct and complete. The subgroup analysis 
showed improved results. They varied from 35.6% 
for the anaesthesiologists to 88.1% for the surgeons 
and 89.8% for the sign-in nurses. In hospital A, 
SSCs had already been in use for longer. However, 

communication about patient identification and the 
occurrence of AEs. Both hospitals created a spe-
cific, active, patient identity check protocol in 
which the caregiver actively asks for the patient’s 
name, birth date and case physician and checks this 
data with the identification brace. A company from 
outside the hospital organised a workshop and 
coached the group. Implementation was checked 
by observation using a checklist based on the proto-
col. The indicator was the percentage of correct, ac-
tive, identity checks. Active patient identity checks 
were then conducted consistently throughout the 
hospital wards (range: 92-100%) for both surgical 
and non-surgical patients. This is appreciated by 
the patients and makes them feel more at ease. In 
hospital B, the chart was amended in line with this 
protocol. The administrative staff at the registration 
office in hospital A also used the protocol correctly. 
However, this was not the case in hospital B. The 
difference can probably be explained by the differ-
ence in the authority of the registration offices, with 
the one in hospital A being a part of the One Day 
Clinic and the one in hospital B being subordinate 
to a central hospital department.

Figure 1
Conducting a hazard analysis (step 4)
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knowledge about instrument use. A backup system 
for following up anomalies and for corrective 
measures still has to be put in place to ensure the 
availability of complete operation sets on a perma-
nent basis. The implementation of that system will 
also cut costs.

Recommendation 5: A checklist for timely dis-
charge of children
One Day Clinics lack the facilities for continuous 
monitoring that are present in traditional recovery 
units. It is therefore important, particularly with 
young children, for transfers to take place at the 
right moment, when the patient is ready. A check-
list with criteria for discharge was designed. The 
responsibility for development was given to the 
core team. There was, however, no anaesthesiolo-
gist in the core team. It was only after several at-
tempts that the core team was able to find an anaes-
thesiologist and develop the checklist. As a result 
of this delay, the evaluation of the implementation 
of this recommendation could not be integrated in 
this project.

Discussion and conclusions

This paper describes the HFMEA analysis of the 
ENT One Day Clinics in two Flemish hospitals. 
Five main failure modes were detected and im-
provement measures were introduced. The evalua-
tion of the implementation of those measures shows 
that the project has been effective but that further 
action is needed. This study was not set up to assess 
the reliability or the validity of the HFMEA. 
Pursuant to this project, however, an evaluation is 
possible of the feasibility of the HFMEA for ENT. 
One of the advantages observed was the clear 
mapping of the processes for all professionals. This 
proved to be an eye-opener. Better interaction 
between different disciplines and a general trans-
parency of the care processes for every professional 
group were achieved. This also had a positive effect 
on mutual respect and subsequent collaboration. 

On the other hand, there were also several metho
dological limitations. Firstly, the core team was 
given responsibility for all the solutions for all the 
failure modes. Since the root causes of the failure 
modes went much deeper than expected, it would 
have been easier if the responsibilities had been 
allocated to different caregivers with expertise in 
the respective fields. Secondly, the HFMEA is a 

there was still some resistance. SSCs were used for 
94% of ENT day clinic patients but only 42% of the 
SSCs were correct and complete. Other studies 
have described reasons for this resistance, such as a 
lack of time, the hierarchical context and excessive 
standardisation.24 During the process, further mea-
sures such as education, communications and sen-
sitisation were needed in both hospitals. A poster 
presentation covering use of the SSC and its effect 
on morbidity and mortality was elaborated and 
physicians were informed by the Chief Medical 
Officer (CMO). Both hospitals were starting up the 
preparations for a formal external accreditation 
process, which also encouraged the effective and 
efficient use of the SSC. However, communication 
and sensitisation will need to be an ongoing process 
in order to change the culture so that the SSC will 
be seen as a patient safety tool and not just ‘point-
less’ administration.

Recommendation 3: The use of uniform termi
nology and abbreviations 
Prior to the project, the ENT physicians used dif
ferent terms. The registration system for surgical 
procedures listed 361 registration terms. There was 
neither standardisation in terminology for proce-
dures, nor in how terminology was combined. The 
result was a level of confusion among caregivers. 
In hospital A, this range of terminology also re
sulted in a major logistical problem for the correct 
delivery of sterile material to the OR (see recom-
mendation 4). An ENT physician, a surgery nurse 
and the sterilisation department therefore filtered 
the list, reducing it to thirty terms for the registra-
tion of 12660 procedures. These terms in the regis-
tration system were then automatically linked to the 
materials supply system. 

Recommendation 4: The optimisation of sterile 
instruments (only for hospital A)
The supply of the correct instrument sets and the 
associated communications were a problem in this 
hospital. Every set was checked; damaged instru-
ments were replaced and sets were completed. 
After this check-up, all the instruments were regis-
tered individually using a software program, a 
photograph, a standardised term and an order 
reference number. This makes communication be-
tween different disciplines and departments easier. 
Two employees from the sterilisation unit were 
assigned to follow up ENT surgeries and to collect 
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be needed in the hospitals to consolidate the results 
of this ENT project.
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there are major benefits. In this project, no anaes-
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the  need for the involvement of all professionals 
and the subsequent improvement measures make it 
important to prioritise when selecting processes. 
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