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Providing treatment to cancer patients is a process that in-
volves many care providers in various disciplines and health

care settings. The care process itself represents a number of po-
tential threats to patient safety,1 as Lipczak, Knudsen, and Nissen
showed in a study of adverse events in cancer care in Denmark.
Adverse events in hospitals are a serious problem, annually killing
more people than breast cancer or AIDS. For example, de Vries
et al., who analyzed findings of eight studies covering 74,485
patient records, found that a median of 9% patients had experi-
enced in-hospital adverse events, 7% of which were lethal and
43% preventable.2 In outpatient oncology, Walsh et al. reported
an average 8% error rate for patient visits.3 Few studies have ad-
dressed medication errors in inpatient oncology,4 but a study of
medication order errors in a general hospital in Israel, for exam-
ple, showed that of 160 medication order errors detected in a
six-month period, anti-infective drugs were the most prevalent
class of drugs represented (39%), followed by total parenteral
nutrition preparations (22%), antineoplastics (16%) and anti-
coagulants (11%).5 To improve patient safety and quality of sur-
gical oncology, France has launched national plans,6 which
include minimum volume thresholds and a mandatory surgical
checklist.7

Norway has about five million inhabitants distributed over
four health regions and 18 counties. All 19 “somatic” (medical)/
mental disorders hospital trusts in Norway are owned by the
state and governed by the Ministry of Health and Care.* In ad-
dition, a few hospitals are privately owned. The Norwegian
Board of Health Supervision (NBHS) is an independent super-
visory authority with responsibility for general supervision of
health, social services, and child welfare. The NBHS has tended
to respond reactively to reported adverse events in the health
service or has performed system audits of selected services or pro-
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Background: Cancer care processes represents a number
of potential threats to patient safety. A national risk analysis
of Norwegian cancer care, entailing diagnosis, treatment, fol-
low-up, palliative care, and terminal care, was conducted. 
Methods: Literature review and a retrospective analysis of
hazards in different national databases were combined with
interviews with key health personnel in an attempt to iden-
tify 50 possible hazards. A project team from the Norwegian
Board of Health Supervision (NBHS) and 23 other persons
participated in the workshop in 2009. 
Results: In a stepwise, consensus-driven process, the 23 par-
ticipants discussed the 50 possible hazards and then selected
the 16 that they considered most important—clustered into
three groups: diagnosis and primary treatment, interactions,
and complications. The NBHS distributed the risk analysis
report to a variety of stakeholders and asked Norway’s hospi-
tal trusts to address the hazards. The report generally met a
positive reception, albeit with local and interdisciplinary dif-
ferences in the extent of the perceived applicability of the re-
spective hazards. Two follow-up studies in 2012 and 2013
showed that the hospital trusts lacked the implementation
capacity to identify operational solutions to reduce the haz-
ards. At the largest hospital trust in Norway—Oslo Univer-
sity Hospital—the Department of Oncology retested the
national risk analysis in in 2011. Four groups, representing
different parts of the patient care process. selected 9 of the
16 national hazards and identified 4 new ones. The depart-
ment has established goals and appropriate activities for 3 of
the hazards. 
Conclusions: The Ministry of Health and Care deter-
mined that hospital trusts must increase their implementa-
tion capacity regarding operational solutions to reduce the
hazards. 

* A health trust (helseforetak) is a health enterprise owned by one of the four regional

health authorities in Norway. Each health trust is led by a board of directors ap-

pointed by a regional authority. Most health trusts are responsible for one or more

hospitals. Four trusts  are solely responsible for pharmacies, and three for drug and

alcohol abuse treatment, ambulance services, and rehabilitation.
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cedures based on assessment of risks.
The NBHS performs risk analyses of different parts of the

health services in the 18 counties or in the four health regions.
However, this is time-consuming, and important points of fail-
ure may be overlooked because of lack of information on na-
tional trends and challenges. Furthermore, universal methods
for risk assessment in health care have not been defined in Nor-
way. The risk analysis was published in a 2010 report from the
NBHS.8 In this article, we describe this risk analysis and its find-
ings and implications.

Methods
PREPARING THE NHBS RISK ANALYSIS

The methodology used in the NHBS risk analysis was adapted
from the Preliminary Hazard Analysis described by Aven et al.9

The risk analysis entailed a literature search and a subsequent
workshop.

Literature Search. A search of relevant national and interna-
tional literature was performed in 2009 (in PubMed and
Google) with the search terms risk factor,  risk analysis, risk man-
agement, hazard, failure, and error, were combined with cancer,
cancer care or oncology with or without the terms national or 
regional. The searches were directed particularly at finding similar
national studies, and reports from Denmark and the Netherlands
were identified. 

The most important Norwegian data sources relating to ad-
verse events were reviewed, including internal reports in the
NBHS. These findings were summarized in a short report, in
which 50 types of hazards in Norwegian cancer care were de-
fined. This report was sent out to the participants three weeks
before the two-day workshop. 

Workshop. The hospital trusts, the Norwegian Medical Asso-
ciation, the Norwegian Nurses Organization, and the Norwegian
Cancer Society were asked to nominate candidates who could
participate in the workshop. After adjusting for specialties and
geography, a group of 23 health personnel and administrators
was established. The group consisted of patient representatives
(3), nurses (3), physicians (10: oncology, surgery, pathology, ra-
diology), medical physicists (3), primary care (2), and hospital
trust administrators (2). In addition, 5 NBHS representatives
functioned as meeting facilitators, presenters, and reporters. 

The first part of the workshop, which took place October 14,
2009, took the form of plenary sessions with introductory lec-
tures about risk analysis and the preliminary findings, including
the 50 types of hazards, as described in the report. The rest of
the workshop consisted of group work with an iterative ap-
proach. In the first round, three different groups were asked to

nominate the 5 most important hazards. After plenary discus-
sion, 5 hazards were selected. In the next two rounds, a further
5, and then 6 more, were selected, resulting in a total of 16 haz-
ards, which were plotted by the participants and the chair of the
meeting in a risk matrix.

After the workshop, the NBHS prepared a draft report
[whose authors included E.H., G.S.B.], which was reviewed by
the participants; their comments were reflected in the NBHS
final report.8 The workshop was evaluated through a question-
naire survey distributed to all participants and interviews with
five participants after the final report was presented. 

Results
THE TOP 16 HAZARDS AS IDENTIFIED IN THE RISK

ANALYSIS

Seventeen of the 50 hazards were identified though literature re-
view, and the remaining 33 from national databases and inter-
views. The 16 most important hazards, as identified by the
workshop participants, are summarized in Table 1 (page 513),
clustered into three groups: diagnosis and primary treatment,
interactions, and complications. The participants also classified
the hazards in terms of consequences and likelihood, as shown
in the risk analysis matrix (Figure 1, page 514). Of the 19 (83%)
participants responding to a questionnaire regarding the hazard
identification process, 17 (89%) provided a score of 4 (“good”)
or 5 (“excellent”). In addition, 18 (95%) advised the NBHS to
perform a similar risk analysis for other health services.

DISTRIBUTION OF THE NORWEGIAN BOARD OF

HEALTH SUPERVISION REPORT

The NBHS report was distributed to a variety of stakeholders
in Norwegian health care, including all hospital trusts, and ac-
companied by a letter in which the NBHS asked the trusts to
address the identified hazards. The report generally met a posi-
tive reception, albeit with local and interdisciplinary differences
in the extent of the perceived applicability of the respective haz-
ards. For example, bottlenecks in radiology and pathology varied
significantly between trusts. In 2011 the Ministry of Health and
Care mandated that the regional health care authorities and their
hospital trusts carry out specific tasks designed to reduce the
major hazards identified in the risk analysis report. The risk
analysis significantly contributed to a national debate regarding
the causes of the hazards. The Ministry set a national goal—to
reduce delays in the diagnostic processes of cancer in Norway, a
new 20-working-days’ limit was set from reception of referral
documents in hospital to the start of cancer treatment. In a fol-
low-up study in 2012, the NBHS reviewed the status of this 
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follow-up work. For example, one of the trusts developed a new
strategic cancer care plan on the basis of the national risk analy-
sis. Although reporting back to the Ministry was mandatory,
none of the four regional health care authorities and only 8
(42%) of the 19 hospital trusts reported as requested in 2011.
Most of these hospital trusts reported on the extent of hospitals’
compliance with the new 20-day limit for initiation of treatment
but not specifically on progress regarding the remaining 15 haz-
ards defined in the national risk analysis. The NBHS reported
to the Ministry that it found this follow-up and reporting to be
“unacceptable regarding details.” 

Because of these disappointing results, the NBHS performed
another follow-up study in 2013, again finding that the hospital
trusts in 2012 had still not addressed most of the hazards iden-
tified in the risk analysis. However, one of the four health regions
(Helse Vest [The Western Norway Regional Health Authority])
had addressed organizational issues, risk selection, work flow,
and bottlenecks issues to fulfill the 20-day referral-to-treatment-
start limit. The 2012 and 2013 follow-up studies showed that
the hospital trusts were measuring compliance for 9 of the 16
top hazards—all 5 Diagnosis and Primary Treatment hazards
and 4 Interactions hazards (Referral, Overtreatment, Palliation,

and Competence) (Table 1). The Ministry noted that the hos-
pital trusts lacked the implementation capacity to identify op-
erational solutions to reduce the hazards. In 2013 it released a
new National Cancer Strategy, with goals for several of the haz-
ards in the risk analysis (Table 1). 

LOCAL APPLICATION

At the largest hospital trust in Norway—Oslo University Hos-
pital—the Department of Oncology retested the national risk
analysis with 16 hazards in December 2011. This department,
with about 1,000 employees, 6,400 hospital stays, and 163,000
outpatient visits annually, primarily provides chemotherapy and
radiotherapy services. A total of 24 employees, divided into four
groups (wards, outpatients clinic, radiotherapy, and oncologists),
participated in three-hour workshops to develop risk matrices.
The number of hazards to be identified was limited to a maxi-
mum of 5 for each group. In this session, the groups, represent-
ing different parts of the patient care process, selected 9 of the
16 national hazards and identified 4 new ones—medical equip-
ment, management, bottlenecks, and patients at wrong place—
and then came to consensus regarding a common matrix with 7
hazards (Table 2, page 515). By June 2013, the department had

Hazards Examples of Hazards Addressed by 2013

Diagnosis and primary treatment
1. Diagnostic delay Several examples of more than 3 months’ delay from referral to start of cancer treatment Yes

2. Radiology Insufficient radiological service (due to persistent bottlenecks ) Yes

3. Pathology Wrong pathological diagnosis or limitations in diagnostic panel (tissue markers) Yes

4. Surgery Failure in surgical treatment (performance of procedures) Yes

5. Volume and quality Overly low patient volumes in some trusts (< 5–10 patients a year) Yes

Interactions
6. Information exchange Failure in information exchange/coordination between actors in the care process No

There is no main national information portal which is complete and regularly 

updated (recommendations, clinical guidelines).

7. Referral Referrals are lost or delayed in all parts of the treatment chain. Yes

8. Communication Failure in patient communication and lack of involvement of patients and their relatives Yes

9. Overtreatment The limits of treatment are stretched in advanced cancer cases. Yes

Difficult talks about stopping treatment are left to another actor in the care chain.

10. Discontinuity Failures of continuity in the treatment chain, particularly too many oncologists involved Yes

with the same patient over a short time span 

11. Palliation Failure in palliative care, particularly for patients in terminal stages in the community Yes

health care system

12. Competence Failure in transferring competence between actors in hospitals and community health Yes

care. Limited recruiting and education of oncology health personnel

13. Working environment Burnout of health personnel and unsatisfactory working environment reduces the No

quality/quantity of services delivered.

Complications
14. Complications Lack of any national overview and surveillance of serious complications No

15. Infections Failure in infection prevention and treatment of serious infections No

16. Radiotherapy Long-term complications after radiotherapy are underdiagnosed or detected too late. No

Table 1. The 16 Most Important Hazards in Norwegian Cancer Care 
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established goals and appropriate activities for 3 of the hazards.
To reduce discontinuity in the treatment chain, several patient
coordinators have been employed, and patients will receive an
“individual plan” at first contact. The major bottleneck in the
diagnostic phase lies in radiology ser vices, where several addi-
tional radiologists have been hired, and an improved booking
system is under development. To reduce overtreatment, the de-
partment has run several “Enough is Enough” seminars for
physicians and nurses, in which case studies are presented and
the participants vote online to select treatment strategies.

Discussion
The NBHS performs risk analyses of different parts of the health
services in Norway. For example, in a risk analysis for cancer care
that it conducted in 2009,8 the most serious hazard identified
was delays in the diagnostic process. The delays occurred at all
levels in the treatment chain, from primary care to specialist
treatment at university hospitals, reflecting, for example, lost re-
ferral papers, unrecorded laboratory results, and waiting time
between one care setting and the next. The risk analysis con-
tributed to a national debate, and, in 2011, the Ministry of
Health and Care set a national goal of a maximum 20 working
days from referral to start of cancer treatment—a goal that most

of the country’s 19 hospital trusts have failed to meet. 
The NHBS risk analysis also identified poor information ex-

change and discontinuity in the treatment chain as two impor-
tant hazards, which, like waiting time, were also reported in a
Danish study.1 In a recent investigation, the Dutch Health Care
Inspectorate, which examined the entire treatment chain from
patient presentation at a referring hospital through treatment at
a radiotherapy center and posttreatment follow-up, reported an
extremely fragmented care process with many “transfer mo-
ments.”10 Such fragmentation placed a heavier reliance on ex-
change of information and overall coordination of care, which
often were not successfully conducted. The report concluded
that there was considerable room for improvement and defined
several concrete goals for a better oncologic care chain in the
Netherlands to be followed up by the relevant services. Patients
want better communication, information, and involvement of
themselves and their families.1 Several strategies designed to close
the continuity gaps in the treatment chain, such as closer in-
volvement of patients and families, have been developed.11

In contrast to the Lipczak, Knudsen, and Nissen study,1 we
did not find chemotherapy to be an important hazard in Nor-
wegian cancer care. One possible explanation of the differences
in hazard identification between the two countries may be un-
derreporting in Norway. Alternatively, most hospitals in Norway
use a computerized order entry system for chemotherapy, which
can help prevent errors. 

Radiotherapy treatment was not rated as a major concern in
our risk analysis; only the risk of overlooking long-term compli-
cations was described. Because of this reported hazard, in 2010
the Norwegian Radiation Protection Authority contributed to
an initiative for long-term follow-up after radiotherapy.12 In ad-
dition, a national surveillance system for hazards in radiotherapy
has been in operation for the last few years.12 In the Danish risk
analysis, 73 (3%) of 2,429 hazards in cancer care were related to
radiotherapy—mainly wrong place (volume) or wrong dose. In
a review of patient safety measures in radiotherapy, Shafiq et al.
estimated the risk of low or mildly injurious outcome to patients
for radiation errors at 1,500 cases per million courses of treat-
ment; death from adverse events in radiotherapy was estimated
at 1%.13

Overtreatment of cancer patients was ranked among the 16
most important hazards in our study. The costs of cancer care in
the last six months of a patient’s life are considerable.14 Overtreat-
ment becomes a hazard because it puts additional stress on a
treatment chain that is already under considerable strain, result-
ing in more outpatient visits, more admissions, and more inpa-
tients under treatment. Furthermore, the risk of complications

Risk Analysis Matrix of the 16 Top Hazards
in Cancer Care 

Figure 1. The workshop participants classified the 16 top hazards in cancer
care in terms of consequences and likelihood. The “red” category denotes unac-
ceptably high risk, with intervention mandatory in a short time. “Yellow” con-
notes medium risk, with intervention needed to avoid escalation to the red
category. “Green” connotes partly elevated risk, with intervention not needed.
Radiotherapy and complications overlap between yellow and red.  (Available
in color in online article.)
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increases, given the fragile condition of patients with terminal
cancer. Palliative care outside hospitals was also rated as an im-
portant hazard—as was “competence,” that is, transfer of com-
petence “between actors in hospitals and community health
care.” These three hazards together argue for a shift of resources
from tumor-specific treatment to a broader focus on palliation. 

Information exchange was considered to be a hazard in our
risk analysis, which refers to both “failure in information ex-
change/coordination” and the lack of a “main national informa-
tion portal that is complete and regularly updated.” (At least
seven different national portals contain information about cancer
and clinical guidelines.) For several cancer types, no portals are
completely updated, and hospitals may also have internal recom-
mendations that differ in some respects from those available for
patients and other health personnel in the public portals. To ad-
dress this confusing hazard, the NBHS recommended that the
Norwegian information portal structure provide guidelines for
different cancer types and that all information be updated more
consistently.

As stated earlier, we adapted the risk analysis from Preliminary
Hazard Analysis.9 Bonnabry et al., who used failure modes, ef-
fects, and criticality analysis to prospectively study the
chemotherapy process, reported that strong improvement was

associated with centralization in the pharmacy and increased use
of information technologies.15 Kessels-Habraken et al. combined
retrospective analyses of incident reports with prospective analy-
ses for employees’ identification and assessment of possible haz-
ards in a Dutch hospital, an integrated approach that may
improve the efficiency of the analysis.16 Our own risk analysis
also represents a combination of a retrospective and prospective
approach. We first conducted a literature review and a retrospec-
tive survey describing 50 possible hazards in Norwegian cancer
care. Preparation of this risk analysis showed that hazards in Nor-
wegian cancer care are clearly underreported, much as has been
shown in Sweden.17 We then asked the workshop participants
to assess the prospective risk picture, which led to the identifi-
cation of the top 16 hazards. The four-month period included
the preparatory phase (data collection and introductory report),
the three-hour workshop, and the participants’ subsequent re-
view of the final report. It may be tempting to speed up the
process, but we do not recommend this on a national level be-
cause of the difficulty of reconciling participants’ schedules. On
the other hand, Oslo University Hospital performed the risk
analysis as an “express” process (about one week from workshop
to report) without major problems. 

We considered the broad involvement of health personnel, as

Hazards Personnel Groups

Outpatient Clinic, Nurses Ward, Nurses Radiotherapy† Oncologists Common Matrix

Diagnosis + (+)

Radiology + (+) +

Pathology

Surgery

Volume and quality

Information exchange + (+) + + +

Referral (+) (+) + (+)

Communication (+) (+)

Overtreatment + + (+) (+) +

Discontinuity + +

Palliation

Competence

Working environment + + +

Complications

Infections

Radiotherapy +

New Hazards Defined

Medical equipment + +

Management + +

Bottlenecks (+) + + + +

Patients at wrong place +

* The groups were asked to select the five most important hazards, indicated by “+”; “related” hazards are indicated by (+).
† Medical physicists, radiotherapists.

Table 2. The 16 Most Important Hazards in Norwegian Cancer Care Retested in an 
Oncology Department as Defined by Four Personnel Groups* 
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we achieved in the national risk analysis, to be an important suc-
cess factor. The NBHS received no major critical feedback re-
garding the report of the identified 16 hazards, although in the
subsequent public debate, some people expressed the view that
“Norwegian cancer care is not so bad.”

The risk matrix that we developed in this work was intended
for application at a national level. One limitation might be that
a new workshop with other participants could well result in a
wholly different risk matrix. Risk matrices will naturally vary be-
tween types of institutions, clinical specialties, departments, and
wards. Yet when we retested the 16-hazard risk matrix at the Uni-
versity of Oslo Hospital in 2011, the participants proceeded to
selected 9 of the 16 original hazards and define 4 new ones. We
believe that this second workshop confirmed the usefulness of
the input provided by such consensus-driven approaches, with
the identified hazards forming the basis for a more focused and
measurable management of cancer care. 

Our follow-up studies showed that 11 of the 16 hazards were
addressed by June 2013 (Table 1). However, “addressed” does
not mean “mission completed.” For example, only one hospital
trust reported some initiatives on overtreatment, which remains
an unresolved national problem. Resources related to overtreat-
ment can be transferred to the diagnostic phase to reduce the
known hazards of delays. We find it disappointing that the hos-
pital trusts reporting back to national authorities continue to
show little capacity to implement operational solutions to reduce
the hazards. It may be useful for hospitals to redefine the national
risk matrix at the organizationwide, department, and ward levels
and proceed to develop solutions. 
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The workshop participants classified the 16 top hazards in cancer care in terms of consequences and likelihood. The “red” category denotes unacceptably high
risk, with intervention mandatory in a short time. “Yellow” connotes medium risk, with intervention needed to avoid escalation to the red category.  “Green”
connotes partly elevated risk, with intervention not needed. Radiotherapy and complications overlap between yellow and red. 
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