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Studies of avoidable factors influencing death: a

call for explicit criteria

Ragnar Westerling

Abstract
Objective - To analyse studies evaluating
cases ofpotentially "avoidable" death.
Design - The definitions, sources of
information, and methods were reviewed
with a structured protocol. The different
types of avoidable factors, - that is, defi-
ciences in medical care that may have
contributed to death -were categorised.
The presence of explicit classifications
and standards was examined. Basic crite-
ria for quality of the studies were defined
and the numbers of studies fulfilling these
criteria were assessed.
Setting and participants - 65 studies,
published during 1988-93 in peer reviewed
medical journals for which the title, or
abstract, or both indicated that they had
analysed potentially avoidable factors
influencing death. Studies analysing
aggregated data only, were not included.
Results - Only one third of the studies
fulfilled basic quality criteria, - namely,
that the avoidable factors examined
should be defined and the sources of
information and people responsible for
the judgements presented. The definitions
used comprised two levels, one stating that
there had been errors in management
(process) and the other that the errors
may have contributed to the deaths
(outcome). Only 15% ofthe studies explic-
itly defined what type of factors they had
looked for and 8% referred to specified
standards of care.
Conclusions - Studies of avoidable
factors influencing death may have
considerable potential as part of a system
of improving medical care and reducing
avoidable mortality. At present, however,
the results from different studies are not
comparable, due to differences in materi-
als and methods. There is a need to
improve the quality of the studies and to
define standardised explicit definitions
and classifications.
(Quality in Health Care 1996;5:159-165)
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There is a tradition of studying the
preventability of outcome by reviewing the cir-
cumstances surrounding it for example,
maternal death and perinatal death.' For
instance, the classic work of the New York
Academy of Medicine in 1933 and 1955 stated
that between 40% and 60% of deaths in these
areas were preventable. Attention was paid to

identifying factors that may have contributed
to the deaths. By pointing out precisely what
may have gone wrong, these studies suggested
the action needed to avoid a repetition of the
error. '
The concept of studying avoidable mortality
arose from this tradition."- Certain causes of
death, for which there is knowledge about
therapeutic or preventive measures, have been
defined as avoidable death indicators.2"
During the 1980s and 1990s several studies on
avoidable mortality have been published.56
These have mainly included studies of
differences in avoidable death rates between
different health administrative areas and coun-
tries (both showing considerable regional vari-
ation), and over time.' A high avoidable death
rate is a warning signal motivating in depth
studies of the chain of events and quality of
care preceding the potentially avoidable
death."4 There are, however, very few studies
of this kind directly connected to the avoidable
mortality studies.
Medical audits that have identified avoidable

factors influencing death- that is, deficiencies
in medical care that may have contributed to
death - have attracted considerable atten-
tion.78 In the United Kingdom, the House of
Commons Committee of Public Accounts has
recommended that the Department of Health
encourages managers and clinicians to investi-
gate avoidable deaths and remedy any deficien-
cies.'

In this paper recently published studies of
avoidable factors influencing death are
reviewed and analysed. The aim is to illustrate
some of the methodological issues related to
studies of this kind and to contribute to
methodological development.

Material and methods
PAPERS INCLUDED IN THE STUDY
A Medline search of peer reviewed medical
journals was performed exploring the
keywords "mortality" and "cause of death".
Mortality was included both as a keyword and
as a subheading. The keywords were combined
in the search together with the text words
"avoidable" or "preventable" included in the
title or abstract of the studies. In a second
search the keyword "medical audit" was used
combined with the keyword mortality or cause
of death. The files included studies from 1988
to 1993. The search was performed with the
support of a trained librarian.

Studies reviewing deaths and stating that
there were avoidable factors influencing death
or that deaths could have been prevented or
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avoided (inclusion criteria) were identified
from the abstracts. Papers analysing aggre-
gated data only were excluded. The study was
limited to papers published in English.

In the first search 401 papers were found
that used the text words avoidable or
preventable in the abstract or title of the manu-
script together with the keywords mortality or
cause of death. Sixty two of these (15%) met
the inclusion criteria of this study. In the
second search 188 papers were indexed by the
keyword medical audit together with the
keywords mortality or cause of death. Fifteen
of these studies (8%) met the inclusion criteria
of this study. Thirteen of these had already
been detected by the first text word based
search. Thus two further studies were included
by the second search.

In a third step the references of these 64 arti-
cles were checked. One further paper meeting
the criteria was found in the manual search and
this paper was also included. Thus, in total 65
papers were analysed.9-73

Figure 1 shows the proportions of the 65
papers detected by the different search
strategies; 95% of the papers were found in the
first text word based search.

A 75%
A+B 20%
B 3%
C 2%

_ _~~~~Aand B

Figure 1 The proportion of the 65 papers detected by the
different search strategies. (A) Papers detected only by the
text words avoidable or preventable (together with the
keywords mortality or cause of death, Medline search). (A
and B) Papers detected both by the text words avoidable or
preventable and the keyword medical audit (together with
the keywords mortality or cause of death; Medline search).
(B) Papers detected only by the keyword medical audit
(together with the keywords mortality or cause of death;
Medline search). (C) Paperfound in the reference lists of
the other papers.

Seventy five per cent of the studies would
not have been found if only keyword based
searches had been performed.

ANALYSIS OF THE PAPERS
The 65 studies were analysed with a structured
protocol (box). The questions are based on the
concept of quality of care. Such studies often
refer to the theoretical work of Donabedian,
who thought that quality of care deals with the
optimal application of medical science and
technology to benefit health.74 One of the fields
of concern in this review is how the avoidable
factors were defined and how this definition
relates to the concept of quality of care.

The quality of care should be related to dif-
ferent components of health care: the
structure, process, and outcome of care.75

Donabedian has also discussed the study of

preventability in adverse outcomes.According
to his ideas, the mere finding of the occurrence
of an adverse event almost always leads to
questions about the contribution of the quality
of care to the outcome.' If there has been a
failure it is not always known how the failure
has occurred. It is, therefore, also important to
study, case by case, the process of care preced-
ing the adverse events.
When assessing the studies of avoidable fac-

tors influencing death it is important to find
out whether they analysed avoidable factors
related to the process of care and whether they
made judgements about the influence of care
on the outcome that is, the deaths. The defi-
nitions of avoidable factors in the papers were

therefore classified according to this concept.
Different criteria can be defined for quality

assessment.76 The term criteria denotes certain
aspects of the structure, work, or result of
health care affecting its quality. The assessment
of quality of care may be based on explicit cri-
teria defined in advance or on implicit
judgements.77 In this study I assessed whether
the papers explicitly had defined what types of
avoidable factors (aspects of care preceding
death) they would study.

Different types of avoidable factors found
were categorised into those concerned with the
prevention, diagnosis, treatment, and compli-
cations of disease as well as those connected to
organisation of health care and factors related
to the patient.

Also, I analysed whether the papers referred
to any standard of care in their assessment.
Standards are the formal statements of how
different medical conditions should be
managed that is, what quality of care that
patients should expect.76-78 Defined standards
could be the basis for medical audits striving to
identify potential deficiences in care. They may
thus be of potential importance for studies of
avoidable factors influencing death.
To choose strategies for improving the qual-

ity of care information on why the deficiences
in care occurred is important.78 Attention was
therefore also paid to whether the studies had
analysed the reasons for the deficiences.
The scope for evaluating the different

aspects of care may depend on what
information is available.78 The reliability of the
assessment may also be influenced by the
number of people responsible for the
judgements for instance, if a panel of assess-

Questions asked in structured
protocol for review of studies of
avoidable factors influencing death
* What conditions were studied?
* How many deaths were included?
* What definition of avoidable factors was used?
* Did they use any explicit criteria for what type

of factors they studied?
* Did they define any standard of care?
* What sources of information were used?
* Who was responsible for the judgements?
* What kind of avoidable factors did they find?
* For what proportion of deaths did they find

avoidable factors?
* Did they analyse the reasons for the

deficiences in care?
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ers was used and whether members of the staff
responsible for the care of the patient
participated in the judgements.78 This review
documents both the sources of information
used in the papers and who was responsible for
the judgements.
The criteria for the basic level of quality of

the studies were that avoidable factors were

defined, that the sources of information were

presented, and that the people responsible for
judgements were specified. This information is
necessary to understand the methods and the
relevance of the paper.

Results
CONDITIONS STUDIED IN THE PAPERS
Table 1 shows the conditions included in the
studies. Nearly half of the studies analysed
death associated with trauma (48%).9- Some
of these studies concentrated on elderly
people" or on children."2" 31 Other studies
dealt with the outcome of certain types of
trauma, such as head injuries.""2228 The next
most common conditions were perinatal
mortality (20%)4-52 and maternal mortality
( 1 1 %) .53-59
The mean (range) number of deaths

included in the studies was 227 (14 - 1362).

DEFINITION OF AVOIDABLE FACTORS
Half of the studies presented a definition of
avoidable factors and the other half contained
no such definition (table 2).

Forty four per cent of the studies included
some judgements on the process of care in
their definition. In 32% the actual care was

compared with accepted standards when
deciding whether fatalities could be considered
preventable. In 8% of the studies the standards
were specified. Standards were defined by
referring to a certain committee,4' to standard-
ised guidelines," or were explicitly defined in
the paper. 430 No references to research
evidence were presented, however. Other
authors wrote in more general terms about
optimal care24 or accepted standards.40424652

Six per cent of the studies made judgements
about the process of care without defining any
connection with outcome.9 45 53 58 Forty two per
cent of the studies, however, concluded that
the avoidable factors of care had influenced the
outcome (deaths). Eleven per cent defined dif-
ferent levels of certainty concerning the judge-

Table 1 Conditions included in studies of avoidable factors
influencing death under review

Studies Deaths studied
Condition n n (mean)

Trauma 31 226*
Perinatal mortality 13 290
Maternal mortality 7 150
Asthma 3 85
Mixture of conditions in 5 116

certain departments or

populations
Certain pediatric conditions 2 36
Diabetes 2 39
Perioperative deaths 1 80
Stroke and hypertensive 1 81

disease

* Not specified in one of the studies; mean number of deaths
calculated for 30 studies.

Table 2 Type of definition of avoidable factors in studies of
avoidable factors influencing death

Studies
Type of definition n (%)

Process oriented* definition 4 (6)
Outcome orientedt definition 2 (3)
Combined definition (process and 25 (38)
outcome)

No definition 34 (52)

* Errors in management or factors in care that were not
optimal.
t Factors that influenced the death.

ment- for instance, that the deaths were pos-
sibly or definitely preventable.'2 14 23 51 59 68 73

ASSESSMENT OF AVOIDABLE FACTORS
In 85% of the studies the sources of
information were presented (table 3). Sixty
three per cent used medical records as a basis
for their judgements and in 18% this was the
only material used. In 12% of the studies
record data covering different stages of medical
care were collected, including medical records
from prehospital care." 12 2234 3745 5865

Thirty five per cent of the studies included
necropsy reports and in one study this was the
only material used. In three of the studies that
did not include necropsy data the validity of
the causes of death was evaluated by the
research group.61 62 72 In 17% of the studies a
prospective database was established in the
department to collect specified inform-
ation. Other sources of information were ques-
tionnaires or structured interviews with
doctors, other staff members and relatives

451526465 as well as police reports
1531 3238

Fifteen per cent of the studies presented
some explicit classifications of the different
types of avoidable factors that were assessed in
their evaluations - for example, different
components of medical care, such as prehospi-
tal, emergency department, and operating
care. 12-72

In 65% of the studies a panel was
responsible for the statements (table 4). The
panel consisted of external experts (20%), staff
members of the departments (5%), or
combinations of both external and internal
members (8%). In 32% of the studies it was
not further specified whether the panel
consisted of external assessors, internal staff
members, or both. In 12% of the studies the
judgements were made by the authors
themselves and in 31% no specific assessor was
mentioned.

Table 3 Sources of information for studies of avoidable
factors influencing death

Studies
Source of information n (%o)

Medical records 41 (63)
Necropsy reports 23 (35)
Prospective database 11 (17)
Questionnaires to staff members 5 (8)
Interviews with relatives 4 (6)
Police reports 4 (6)
Death certificates 4 (6)
Questionnaires to relatives 3 (5)
Not presented 10 (15)
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Table 4 The people responsible forjudgements of avoidable
factors influencing death

Studies
Responsible people n (%)

Authors 8 (12)
External panel 13 (20)
Internal panel 3 (5)
Combined panel 5 (8)
Panel, external or internal not specified 21 (32)
Not specified 20 (31)

Table 5 Studies of avoidable factors fulfilling basic quality
criteria*

Studies
Criteria fulfilled n (%)

0 3 (5)
1 11 (17)
2 30 (46)
3 21 (32)

* Avoidable factor was defined, sources of information were
presented, and the people responsible for judgements were
specified.

Table 5 shows that only 21 (32%) of the
studies reviewed fulfilled my basic quality
criteria: they presented a definition of
avoidable factors, the sources of information,
and the people responsible for the judgements.
Of these studies, however, 10 should have
specified further whether the review panels
were external or not.

AVOIDABLE FACTORS IDENTIFIED
Table 6 shows the types of avoidable factors
reported. About half of the studies reported
inadequate diagnosis and half of the studies
inadequate treatment. A delay in treatment was
reported in 31% and a delay in diagnosis in
22%. Thirty four per cent of the studies
reported errors in the management of compli-
cations of the diseases, such as lack of preven-
tion, recognition, or treatment of complica-
tions. Twenty per cent reported that
psychosocial factors or delay in seeking help
had affected the patients, but only 5% of the
studies reported lack of preventive measures.
Seventeen per cent of the studies made
remarks on the organisation of care, mainly
poor cooperation between different levels of
care.
The numbers and types of errors detected

varied between the different conditions
studied. For trauma deaths, the avoidable
factors were mainly related to hospital care,
such as delays in the diagnosis of injury,'01' 18
unrecognised severity of diagnosis,'0 or a lack
of or delay in surgical treatment," 16 27 as well
as errors in the management of complications
such as sepsis, aspiration, and pulmonary
embolism.'5 202 9"23 In the studies of trauma
death the mean (range) proportion of fatalities
with avoidable factors was 27% (3%-65%).
For maternal mortality the mean (range)

proportion of deaths with avoidable factors
present was 76% (44%-100%). The results
included factors in the organisation of health
care, such as delay in transfer to central hospi-
tal;46 55 57 patient factors,55"7 58 such as the late
presentation for treatment; and hospital
factors,5559 such as failure or delay in diagnosis,
surgery, or treatment.

Table 6 Types of avoidable factors reported by studies of
avoidable factors influencing death

Studies
Type offactor n (%)

Lack of prevention 3 (5)
Delay in seeking help 8 (12)
Lack of health information 1 (2)
Bad compliance 2 (3)
Psychosocial factors 7 (11)
Delay of diagnosis 14 (22)
Inadequate diagnosis 29 (45)
Delay of treatment 20 (31)
Inadequate treatment 33 (51)
Lack of prevention of complications 8 (12)
Delayed recognition of complications 9 (14)
Inadequate treatment of complications 11 (17)
Bad cooperation between different levels of 8 (12)

care
Care not available 2 (3)
Failure of follow up 1 (2)
Not specified 7 (11)

For perinatal mortality the mean (range)
proportion of deaths in the presence of
avoidable factors was 43% (21%-81%). Some
factors were related to the mother, such as
non-compliance,45 substance misuse,45 and late
arrival.47 Other factors were due to inadequate
medical care before, during, or after labour,
mainly regarding the detection and treatment
of complications,4lAS474S such as increased
blood pressure and toxaemia of the mother4 47
and asphyxia42 or infections of the baby."47
For asthma the mean (range) proportion of

deaths with avoidable factors present was 49%
(39%-80%). Several studies reported a delay in
seeking professional help,6"6" which was also
found to be related to lack of information on
the danger of grave clinical signs and lack of
family education.60 Another factor was the
presence of geographically isolated patients.6 62
Other avoidable factors were inadequate
assessment or treatment of asthma before final
illness and inadequate treatment of the final
episode.6"'
Only 5% of the studies analysed the reasons

for the deficiences in care." The reasons
were mainly structural such as poor
equipment7' and poor access to senior special-
ist opinions.'8 Other studies described a chain
of events in which one avoidable factor had led
to another- for instance, diagnostic defi-
ciences leading to therapeutic errors.4867 71

Discussion
AREAS FOR METHODOLOGICAL IMPROVEMENT
The studies of avoidable factors influencing
death have pointed out deficiencies in medical
care and potential improvements. Some factors
were related to the way in which medical serv-
ices were organised. Most findings, however,
gave information on areas for special attention
of medical staff, mainly concerning diagnosis,
treatment, and management of complications
of the diseases.
This review, however, shows up several

problems in the design of the studies. Only
about one third fulfilled the basic criteria
namely, a definition of the avoidable factors,
and specificaton of the sources of information
and the people responsible for the judgements.
The methods used in the other studies varied.
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The review was limited to papers in peer
reviewed medical journals in the period 1988-
93, most of them indexed in Medline. The
proportion of problems in quality found may
be different in reports not selected for this
study- for instance, in those not published in
papers. The aim of this study is not, however,
to make an overall statement about the quality
of studies of this type but to show some of the
problems in a sample of published studies.
Although, the review included different condi-
tions there are some common methodological
issues. The results of this study imply a need
for standardization of definitions and methods.

Despite variations in wording, most of the
definitions of avoidable factors combined
judgements on the process and outcome of
care. For instance, avoidable factors have been
defined as deficiencies in the medical care
(process) that may have contributed to death
(outcome). This definition seems to be reason-
able as the importance of analysing the
connection between the process and outcome
of care has been emphasised."
The fruitfulness of the concept, however,

depends on the evidence that medical
intervention may affect the outcome.6 79 This is
in accordance with the later development of
the avoidable mortality method, which has
been based on the general principle that each
disease studied has explicitly defined effective
interventions by the providers of health care.2'5

In this review only 16% of the studies
presented explicit classifications of the
different types of avoidable factors that they
were looking for. Explicit criteria have several
advantages.7780 The criteria can be standard-
ised and their reasonableness can be discussed
and verified. The evaluations will also be easier
to perform.77

In the studies reviewed there were relatively
few avoidable factors related to prevention,
psychosocial conditions, and organisation of
health care by comparison with those about
diagnosis and treatment. As the types of factors
were not explicitly defined we do not know
whether this lack could be explained by the fact
that the experts were not looking for factors of
this kind, did not have information about
them, or whether they were not considered to
have any relevance to the avoidance of the
deaths.
The review also showed that most of the

studies did not refer to any defined standard of
medical care. The development of clinical
guidelines and standards of quality of care
should be an area of concern for further stud-
ies78 81 82

The sources of information varied between
the studies. Medical records and necropsy
reports were the materials most used. About
80% of studies used more than one source of
information. This would be appropriate as reli-
ability has been found to increase when more
than one source is used"2 and this technique
may also give information on different compo-
nents of care. For instance, prehospital records
and questionnaires may give information on
long term management" and necropsy reports
may give information on diagnostic errors and

complications in the final stage of a disease.8"86
Few of the studies reviewed had, however, col-
lected data from medical care outside the hos-
pital. This may have limited the potential for
detecting deficiencies in the long term
management of patients.78
The completeness and quality of data have

been found to be critical points in medical
audit.78 It thus seems reasonable to let the
experts note whether insufficient information
made it difficult to decide on the presence or
absence of avoidable factors.2 52 This
procedure might provide incentive for
improvements in routine recording of medical
data.

FUTURE ROLE OF STUDIES OF AVOIDABLE
FACTORS INFLUENCING DEATH
The importance of the different
methodological remarks depends on the
purpose of the studies. The concept of
avoidable death has mainly been used in epide-
miological studies of variation in avoidable
mortality between different regional areas."5 87
A high death rate is a warning signal that
should lead to further studies of the quality of
care and the course of events preceding death.
Avoidable mortality is an overall measure of
the outcome of the healthcare system.688 Varia-
tion in death rates may be explained by differ-
ences in incidence or severity of disease and by
differences in the cause of death classification
between areas, as well as by random factors.89 90
Variation in death rates may also reflect differ-
ences in the frequency and type of avoidable
factors influencing death.

Studies of avoidable factors may, thus, form
a part of an analysis of how the differences in
death rates can be explained. This is in accord-
ance with Donabedian's view that measures of
outcome (avoidable mortality) should be com-
bined with measures of the process (avoidable
factors) of care to validate whether the
outcome reflects the quality of care.75 There
are, however, few studies of this kind. One
exception is the evaluation of the declining
death rates for appendicitis among children
under the age of 15 in England and Wales
between the 1960s and the 1980s. Pledger et al
compared the frequency of avoidable factors
between the two decades.9' Many avoidable
factors were eliminated in the 1 980s compared
with the 1960s. Among these were
complications such as sepsis, hyperpyrexia, and
convulsions, as well as shortcomings in
anaesthesia. Other factors remained, such as
difficulties in diagnosis and the resulting delay
in starting treatment. To compare the results,
standardization of methods- such as the defi-
nition of explicit criteria and the use of external
panels - is important.7778 80

Studies of avoidable factors influencing
death may also potentially be part of the aim of
an audit on improving the quality of care. For
this purpose it is important that local clinics
participate actively in the measures and
feedback of the results.78 Furthermore, as
pointed out by Crombie et al, it is also impor-
tant to try to identify the reasons for the occur-
rence of the deficiencies, and not only their
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nature.'8 Accordingly medical audits should
include questions on the structure of care -
for instance, the way the delivery of health care
is organised and the experience of the medical
staff involved in care.7578 So far, however, the
reasons for the deficiences have seldom been
analysed in studies of avoidable factors preced-
ing death.

Studies of avoidable factors influencing
death may have considerable potential as part
of a system of improving medical care and
reducing avoidable mortality. As shown in this
study, there is, however, a need to further
improve and standardise the methods.
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