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Summary 

Purpose 

This report presents a review of evidence of the number, cost and consequences of poor 
quality and adverse events (AEs) in healthcare. Not all poor quality results in an 
adverse event experience by a patient. There are differing views and evidence about 
how many adverse events are avoidable. This report follows the conventional 
definition of adverse events as avoidable events that harm patients or healthcare 
providers and are caused by healthcare, not by the patients illness. Some result from 
failures to provide treatments known to be effective (one type of poor quality), such as 
failure to provide timely antibiotics before surgery to reduce post surgical infection. 
Medical errors may or may not result in an adverse event - even if they are not detected 
and corrected, they may not cause harm.  

The number of avoidable events caused by healthcare which harm 
patients  

The review found strong evidence of a large number of adverse events for hospital 
patients in Sweden and in many other western health systems. National studies using 
patient journal review methods (medical records) show many different types of adverse 
events, but studies differ in how they categorise these. The Swedish study using this 
method shows similar rates to the UK and Denmark with 12.3% of hospital patients 
experiencing an adverse event, but more in the Swedish study were judged to be 
preventable (70% of rather than 37 - 51%), and on average 6 additional days stay for 
each. There is little strong evidence of differences between countries in specific types 
of adverse events, largely because of differing reporting systems or study methods. 

The most common hospital AEs reported in one US study are classified as: 
1. Adverse drug events (ADEs, ADRs)  
2. Iatrogenic infections (or Hospital Acquired Infections (HAIs)) 

- post-operative deep wound infections  
- urinary tract infections (UTI)  
- lower respiratory infections (pneumonia or bronchitis)  
- bacteremias and septicemias  

3. Pressure injuries (pressure ulcers) 
4. Mechanical device failures  
5. Complications of central and peripheral venous lines  
6. Deep venous thrombosis (DVT) / pulmonary embolism (PE)  
7. Strength, agility and cognition (patient falls, injuries and restraints)  
8. Blood product transfusion  
9. Patient transitions  
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An Australian study reported the following AEs in ranking of frequency in a 120 bed 
community hospital: wound infections; pressure sores; urinary tract infections; 
inadequate manipulation of fractures; pulmonary embolism; unnecessary operations; 
falls admitted; warfarin related; bleeding due to non-steroidal anti-inflammatory drugs; 
deep vein thrombosis; postoperative nausea and vomiting; and pneumothorax. It 
estimated that the cost of these “12 preventable iatrogenic injuries is significant and 
accounts for 2-3% of the annual budget” (Rigby & Litt 2000). 

Apart from the medical records reviews, most studies at the hospital level focus on one 
type of adverse event (eg hospital acquired infections) or one service (eg surgical 
services), rather than reporting evidence of all adverse events occurring in the hospital 
over a period of time. Categorisation systems for adverse events are under-developed, 
and mix categories of events experienced by patients (eg adverse drug reaction) with 
categorise of ideas about causes of events (eg adverse event due to communication 
failure).  

There is little research into adverse events outside of hospitals in primary care, nursing 
homes or home care health services. There are reports of a high number of adverse 
events due to poor communication and coordination between services, but little strong 
evidence of this apart from adverse drug events due to failures in communication. 

The costs of adverse events 

Far little evidence is available about the cost of poor quality or adverse events, either 
for single types, or for a hospital overall, or nationally. There are few empirical costing 
studies, and most studies are estimates based on extrapolations, with assumptions 
which only allow for approximate assessments of costs. However, the available 
evidence does show a high cost of adverse events to providers, the healthcare system 
employers and the national economy. There are no studies of the costs to patients or 
relatives, or to individual providers such as a nurse involved in a serious adverse event. 

There evidence of a considerable volume of adverse events and poor quality represents 
potential savings to a health service or a health system. There is almost no evidence of 
the costs of poor quality or adverse event costs outside of hospitals, or due to poor 
quality transfers between services. 

The highest costs for which there is evidence are for overuse of certain treatments, and 
underuse, leading to higher cost care later, and for hospital acquired infections, adverse 
drug events, complications in surgery, and hospital “failure to rescue” before arrest or 
respiratory failure. There is probably a high cost of poor quality as a result of 
misdiagnosis and poor coordination and communications. 

The following summarises the research findings and estimates, for the USA and then 
the UK. Rates and potential savings in Sweden may be significantly different. 
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US estimates are that, 

- 73 studies give evidence of overuse, misuse and underuse of medical 
procedures including, underuse of influenza vaccine and beta blockers, overuse 
of antibiotics, and misuse of antidepressant medications.  

- 15% of appendectomies in 1997 were assessed as unnecessary (15.3%) costing 
$740 million annually. 

- 25% of hospital days and clinical procedures are inappropriate, and 40% of 
medications unnecessary.  

- “outmoded and inefficient medical procedures” cost $390bn 
- a likely high cost of error in diagnosis and prescribing, especially outside of 

hospitals. 
- avoidable postoperative sepsis can cost up to $57,700 per patient; reopening of 

a surgical incision $40,300 excess charges), and “selected infection due to 
medical care” $38,700. 

- 10% of prescriptions contain errors, account for 25% of claims; 19% of all AEs 
are ADEs, and 58% are preventable, 28% were due to negligence. 

- cost to a hospital of each ADE is $2,000 per event and about $3.8 m per 
hospital per year ($1 m preventable). Another study found ADEs cost $3,244 
per patient or $2.8 million a year for a 700 bed teaching hospital, 

- 1.9 million ADEs /yr in 1.6 million nursing home residents, 40% preventable 
and 86,000 life-threatening or fatal ADEs, 70% preventable. 20% of 
preventable adverse drug events in elderly patients in ambulatory settings. 

- inappropriate prescribing can be up to 40% for nursing home residents and 21% 
for patients at their own homes over 65.  

- cost of wasted medications in an outpatient population of older people (n=73) 
averages $30 per prescription 

- 24 extra days stay for the 8% of surgical patients who experienced “serious 
error” reported in one study 

- one in-hospital complication found in 10.8% of hospital patients costs between  
$9,239 to $30,896 for each patient, 

- one hospital pressure ulcer on average cost in 1999 was $37,288 (nationally a 
cost of $2.2 to $3.6 bln), 

UK estimates are that  

 hospital acquired infection cost $1.6bn a year (about 1.4% of the total NHS 
budget, “15%-30% preventable”) 

 costs of ADEs are £0.6 bln ("The problem is that nobody really knows the 
extent of the problem"). 

 25% of radiological procedures not necessary 
 one patient fall causing a fractured neck of femur costs £11,452 
 pressure ulcers occurred in 4-10% of patients admitted to a UK district hospital 

in 1991, (with estimated cost in Sweden for 600 bed hospital of over $1m every 
year) 
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The consequences of adverse events 

There is little empirical research into other consequences of adverse events apart from 
costs and extra treatments required. Studies of patient claims have not systematically 
explored consequences. One study has examined empirically the effect on care 
providers. Potential consequences which could be studied to assess significance and 
frequency are effects of higher adverse events on hospital or individual provider 
indemnity insurance, for provider reputation and income, and how important this 
information is for patients for their choice of provider, or for healthcare workers in 
deciding whether to apply for a position in an healthcare service. 

Implications – practical and scientific 

1.1.1 Practical implications 

The practical implications of the evidence of a significant number of adverse events in 
healthcare are, 

For patients: a significant epidemic of unnecessary suffering, caused by trusted 
institutions of society, at a time when a person is at their most vulnerable, and where 
they have no access to information which they might use to protect themselves and 
their relatives. Increasing anxiety before going into hospital from dramatic media 
coverage of extreme cases. High financial costs through lost employment income, extra 
treatments, and travel for healthcare to restore health. A need for information to help 
the patient play their part to reduce risks when receiving a service 

For individual healthcare workers: potential loss of confidence, and defensiveness as 
the evidence becomes more known, and a need for information about actions they can 
take to reduce adverse events. A need to support colleagues involved in medical error 
or adverse events. 

For health service provider organisations: protection and encouragement to healthcare 
workers to “speak out” when they see a potential error and to report errors, training to 
health workers to reduce adverse events, support systems to reduce the likelihood of 
errors, support for providers adversely effected by their involvement in a safety event, 
and a programme of actions to improve safety including data collection and reporting.  

For purchasers: changes to current payment systems which financially reward poor 
quality, consideration of a “no pay for never events” scheme and collecting data to 
identify these adverse events, action to agree cost and savings sharing between parties 
for improvements which a provider makes which may not save the provider money 
under current payment system. 

For regulators: better use of existing routinely reported data to identify poor providers, 
initiatives to encourage actions to reduce poor quality, standards defining systems and 
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processes required for measuring reporting and taking action to reduce poor quality, 
effective sanctions for unsafe performance. 

For national or local government: Stronger leadership to encourage the use of strategies 
found to be effective elsewhere, allocation of resources to allow better data collection 
and comparison, support units to help services improve safety and quality, and 
penalties for unsafe services including publication of safety performance. 

Research funding bodies: a programme to develop Swedish non-clinical practical 
research and researchers, focusing on finding, testing and developing practical 
solutions and strategies. 

1.1.2 Scientific implications 

The limitations of the evidence are a challenge to the research community to direct 
more attention to this area of high public concern. There is a need for a network of 
researchers in Sweden and the Nordic countries to build knowledge and experience of 
methods and theories to study this area and to move away from current reliance on US 
and UK research in the field which is only partially transferable to the Nordic health 
systems.  

More, and better, research is required, especially into, 

 Adverse events in ordinary Swedish county hospitals, using different sources 
and methods and an agreed classification to establish the number and costs for 
different parties. 

 Adverse events outside of hospitals, and also as a result on deficiencies on 
communication or cooperation between providers. 

 The costs of preventative interventions, and the savings or losses for different 
interest groups, and how these costs and savings are distributed over time. 
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Part 1: Introduction, objectives and methods 

2 Introduction 

This report present the findings of a review of published research into the costs and 
consequences of poor quality in healthcare, and its implications for the Swedish health 
system.  Part 1 describes the background and methods. Part 2 gives the findings of the 
search and review. Part 3 discusses the findings and draws conclusions for practical 
actions and for research.   

2.1.1 Background 

In 2005, a review of research was undertaken to provide Landstingens Omsesidiga 
Forsakringsbolag (LoF) with information about which interventions are being used to 
improve patient safety, and about any evidence of the results. The aim was for LoF to 
use this in two ways: 

- to give providers help for improving patient safety, by offering the most up to 
date review of research based evidence on the subject 

- to decide which, if any, interventions to recommend for Swedish health care 
and whether to use financial incentives to encourage their use. 

Part of this 2005 review considered the evidence of adverse events. The report below 
both draws on and updates the section on “cost of poor quality” given in the 2005 
review.  

3 Objectives and methods 

Aims and objectives 

The aims were to present research evidence of the number, consequences and costs of 
adverse events in health care, paying particular attention to Swedish evidence or 
evidence relevant to Sweden. 

The objectives were to  

- find, assess, and summarise the best evidence from research on the above 
subjects, 

- present the findings in an easy to understand way so as to be useable by 
practitioners, managers and policy makers to consider priorities for action and 
for research, and by researchers to inform their studies of patient safety 
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- comment on the research, including the limitations. 

Methods  

3.1.1 Search for previous reviews 

The method used to identify relevant research was first, to search for reviews already 
undertaken into poor quality, adverse events and their costs. A search was made using 
the Pubmed data base, and in the search indexes in the Journals of Quality and Safety 
in Healthcare and The Joint Commission Journal on Quality and Safety, as well as 
articles and books on quality and safety subjects collected by the author since 1985. No 
reviews were discovered on this subject since Øvretveit 2004, so this review aimed to 
update the 2004 review. 

3.1.2 Search for specific studies 

Other searches were then made in Pubmed and on internet search engines for research 
and reports which had become more widely referred to or used since published  
reviews. These were identified, assessed for strength of evidence and the most relevant 
were summarised.  

3.1.3 Assessing strength of evidence 

The review concentrated on studies with valid and reliable evidence. In the absence of 
strong evidence, for example, about costs and consequences, the most relevant studies 
were selected.  

An initial overview of the literature showed few primary studies on the cost of adverse 
events or studies which had estimated costs as part of a primary study on the quantity 
of adverse events. Excluding studies which did not use systematic health economics 
methods would have ruled out a considerable amount of research. Thus, costing studies 
were also included which had not used rigorous health economic methods but were 
judged to meet “acceptable standards of evidence” for validity and reliability.   

Studies were excluded where the reviewer judged that the conclusions did not follow 
from the empirical evidence, or the methods were invalid or unreliable. Studies where 
no evidence was reported to support the propositions were only included where the 
discussion gave relevant hypotheses for testing, or useful frameworks. 

After assessment, some studies which did not meet the “strength of evidence” criteria 
were retained because no other evidence was available and/or their strong relevance to 
the questions. Examples were detailed self reports by managers, or conceptual articles 
which provide useful frameworks for future research.  

Literature was excluded if it was, a) not relevant (not about poor quality, adverse 
events or costs, or did not include this subject as part), b) did not meet basic scientific 
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criteria of evidence in this field, c) did not engage in “significant” conceptual analysis. 
The exclusion criteria were thus: not relevant to the questions, or speculative or 
exhortative opinion literature which did not cite evidence.  

3.1.4 Selection summarizing and synthesis 

Abstracts and papers were selected according to whether empirical research on the 
intervention was reported, or whether “significant” conceptual discussion or 
experiential reports was likely to be presented. A set of abstracts were selected and of 
these full papers were retrieved. In addition, a manual search was made of the author’s 
library of English language quality and safety books and papers. Selection using the 
same criteria yielded 5 books and 8 papers.  

Each study selected was summarised in terms of: title, author, journal reference, key 
findings, and method used. A note was made about which costs the study estimated: ie 
narrowly defined as the cost of wasted health care provider materials and time, or 
included costs of litigation, or more broadly to include costs to the wider health system 
or the patient (eg travel, lost income from inability to work), or society generally (eg 
including lost income tax revenue). 

To decide how to present the research, the categories of different subjects studied were 
noted while the studies were being summarised. They were then refined to create the 
structure of headings used in the report below. 

3.1.5 Limitations of the review 

The review was systematic, but did not followed systematic review procedures used in 
biomedical reviews (Mulrow & Oxman 1997). Although reasonably comprehensive, 
the review could have missed some empirical studies relevant to the questions, in part 
because of the wide range of literature in different disciplines which could not be fully 
searched and reviewed in the time available.  

Space and time did not permit a full description of the research methods of each study, 
which would have allowed the reader independently to judge the validity and reliability 
of the study and strength of evidence. 

As regards combining findings from different studies, this can allow more reliable and 
valid answers than would be possible from the findings of one study. However, 
combining findings from different countries or from studies using different methods 
can sometimes lead to misleading conclusions, so in these cases a range was reported 
(eg 14%-26%). 

As most of the research is from the USA, we cannot assume the same findings for 
Sweden. 
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Definitions  

In the USA IOM report (Kohn, Corrigan, & Donaldson 2000), “safety” is freedom 
from accidental injury, and an “adverse event” is an injury caused by medical 
management, rather than by the underlying disease or medical condition of the patient. 
A “preventable adverse event” is an adverse event attributable to error. A “negligent 
adverse event” is a preventable adverse event meeting legal criteria used to decide 
negligence (often whether the care provided failed to meet the standard of care 
reasonably expected). The overlap in these definitions is summarized in the diagram 
below:  

 
This review follows these IOM definitions, but it should be noted that, using these 
definitions, negligence is not possible without an adverse event. For many people, 
negligence is failing to meet the standard of care reasonably expected, regardless of 
whether an adverse event occurs. In the Swedish compensation scheme, harm can be 
caused and compensation awarded without needing to prove negligence.  

Definitions used in this review 

Patient injury: harm caused to a patient as a result of their healthcare and which could have 
been avoided. 

Adverse event (“AE”) “undesired events, causing patients harm, not by the underlying disease, 
but as a consequence of examination, treatment or care”, or “an unintended injury or 
complication which results in disability, death or prolonged hospital stay and is caused by 
healthcare management (rather than a patient’s disease)” (Wilson et al (1995)).  
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Other definitions are: UK NHS “times when things go wrong in the NHS that did or could harm a patient”. The Harvard Medical 
Practice Study defined an adverse event as “…an injury that was caused by medical management (rather than the underlying disease) and 
that prolonged the hospitalization, produced a disability at the time of discharge, or both”,(Brennan, et al 1991) p.370) a preventable 
adverse event as an adverse event caused by an error, and a negligent adverse event as an adverse event cause by “..failure to meet the 
standard of care reasonably expected of an average physician qualified to take care of the patient in question.”(Leape, et al 1991) p.377) 

Medication error: a mistake in writing prescriptions, dispensing or administering drugs. 

Adverse drug event (“ADE”) an injury resulting from medical intervention relating to a drug.  

Near miss (“NM”): an occasion where an error was narrowly avoided. Or “an event where the 
error was detected and intercepted before harm was done” (Orser et al., 2000). There is 
evidence from one US study that there are seven times as many near misses as adverse events  
(Bates et al., 1995). 

Overuse, Underuse and Misuse. “Overuse” (providing a treatment when its risk of harm exceeds its 
potential benefit), “underuse” (failing to provide an effective treatment when it would have produced 
favorable outcomes), and “misuse” (avoidable complications of appropriate care) (Chassin, 1991; 
Chassin et al., 1998). 

Risk : the chance of disaster or loss (OED). 

Safety intervention, method or strategy: any action taken to prevent or minimise harm to a 
patient. The term is used generically to describe actions taken at the clinical, organisational and 
national level by different actors. In this review “safety method” rather than “intervention” is more often 
used to describe methods for collecting, analysing and acting on safety data, and risk assessment. “Strategy” is more 
often used to describe a collection of activities or interventions carried out by an organisation or a national body. 

For other definitions, see USA Veterans Health Administration glossary, at 
http://www.va.gov/ncps/glossary.html  

Limitations of this overview 

The limitations of this review need to be noted to help readers to assess the scientific 
validity of conclusions, and to judge the implications for action. 

First, the studies reviewed below vary considerably, not only in how they define costs, 
but also in how they assess “avoidability” of an adverse event. Cost of injuries are 
different to costs of avoidable injuries: some injuries are assessed as unavoidable, even 
though the term “injury” suggests avoidability. There is some uncertainty and 
subjective judgment in defining whether an injury is avoidable, and studies vary in the 
method and the validity of their assessments. The review has already noted the 
different terms used around the subject of injury, harm, error, adverse event. It 
highlights in the text where definitions used in different research studies are 
significantly different, as these have different implications for the costing estimates 
used in the study.  

Second, costs, injury incidence, (and savings) in Sweden are likely to be different to 
those in the research summarized. Most of the research was carried out in the USA, and 
some of the calculations included costs of lost business and legal and insurance costs. 
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Third, from an economic perspective, both the cost of the injury and the cost of the 
solution need to be considered in prioritising action – this review did not consider the 
costs and effectiveness of solutions, which were considered in two other reviews 
(Øvretveit 2005, 2009b). As regards the economics of quality action, the second part of 
the equation after the cost of the problem is the cost and ease of implementation of a 
solution. The cost to prevent an injury may be higher than the cost of the injury. But 
some interventions are lower cost than the cost of the injury, and thus spending on the 
intervention would save money. However the Øvretveit 2009 review shows that 
savings may come to the purchaser or another party rather than to the provider, who 
typically spends money on the solution. 

Overall, for practical decisions about quality investments and actions, the size and cost 
of a quality problem is irrelevant if the costs of a solution are unknown. The Ovretveit 
2005 and 2009c reviews revealed little research on the effectiveness of interventions to 
reduce poor quality, and even less about the costs of these interventions. Further, the 
costs and effectiveness of the solutions are likely to be context-specific, depending on 
the organisation’s culture and other variables. Studies elsewhere may not give a good 
guide to what could be expected in Sweden. The lack of evidence of the effectiveness 
and cost of interventions is a hindrance to investment planning to reduce the cost of 
poor quality. 

As regard the comprehensiveness and thoroughness of the overview, there are also 
limitations. Some studies were not discovered and some which were identified were 
not summarised because they were not assessed to contribute sufficiently to the needs 
of the research users or the objectives of the study.  

 

Part 2: Findings 

4 Evidence of the number and types of quality problems 

The review revealed a growing body of research in healthcare which reports quality 
problems and quantifies the size of the problem. Most recent research is about “adverse 
events” to patients, rather than about quality problems which includes`` wasted 
materials or personnel time which may not directly harm patients. However, there is 
little research which has systematically assessed the costs of each quality problem, or 
the total costs to an organisation of a range of quality problems.  

The following first reports some of the research on the volume and costs of quality 
problems in general. Then it reports research on the number of adverse events, which 
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gives some indication of the possible high cost of poor quality in health care. Then it 
reports studies which have costed poor quality. 

General studies  

The most comprehensive systematic review of research into poor quality found in the 
search was that undertaken for the IOM (2000) report. This reported 73 studies with 
evidence of overuse, misuse and underuse of medical procedures including overuse of 
antibiotics, misuse of antidepressant medications and underuse of influenza vaccine 
and beta blockers. 

One systematic search of studies for enhancing safety in primary care found 31 
relevant articles (Wilson & Sheika (2002)). Studies reported included one finding a 
high number of diagnostic errors in a self-report study, and most often involving 
asthma, cancer, dermatological conditions, substance misuse and depression; one 
finding “problems” with 3-5% of all primary care prescriptions a third of which were 
“major safety concerns”; one finding 24% of people over 65 living at home were 
prescribed a contraindicated drug (21% of which were in nursing homes); a study 
finding 4% of drugs dispensed by a pharmacy were incorrect, and particular safety 
concerns for non-steroidal anti-inflammatory drugs, lithium, warfarin, corticosteroids 
and antidepressants. 

4.1.1 Poor quality waste 

Examples of poor quality waste reported in the research include scheduled patients 
failing to attend appointments; failing to continue treatment because of their 
dissatisfaction with the quality of the service; and dissatisfied patients telling others 
about their experience, leading to lost referrals and income to a service, and to time 
used dealing with complaints.  

If the complaints process does not lead to a peaceful outcome, then there may be court 
and compensation costs. One US health system calculated that the cost of unresolved 
patient complaints was $4m a year for a service with 88,000 patient discharges. The 
costs of litigation, most of which are related to adverse events, is considered under a 
later sub-heading on adverse events. 

Other poor quality reported representing waste, includes the time wasted due to patient 
journals missing; patients telling the same story to different personnel; test results not 
used because there is a delay in getting them to the ordering clinician, and delay in 
treatment due to late test results. Errors in cancer screening in the UK have led to many 
patients being recalled, re-tested, and high compensation for mistreatment or failure to 
treat. Other poor quality includes illegible and incomplete prescriptions that take up 
technician, nurse, and pharmacist time; hospitalization of patients with diabetes, 
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asthma and other chronic diseases who did not get preventive care; patient falls and 
pressure ulcers, wrong surgery and other adverse events discussed below.   

4.1.2 Overuse, underuse, misuse under-coordination and waste 

The categories of overuse, underuse and misuse of treatments and tests (Chassin 1991) 
covers many quality problems which sometimes results in adverse events, but this 
section considers the problem in general and the cost implications. “Appropriate” 
treatment is where the expected benefits are greater than the expected harm. 

There is evidence of different types of waste categorised under these headings in 
clinical areas. The UK Royal College of Radiologists estimated that 25% of 
radiological procedures were not necessary. Early Rand corporation studies in the USA 
estimated that 25% of hospital days and clinical procedures were inappropriate, and 
40% of medications were unnecessary. A later study by the US Juran Institute (2003) 
estimated costs of poor quality in the USA due to “outmoded and inefficient medical 
procedures” to be $390bn or $1700 to $2000 per employee covered by insurance.  

Flum and Koepsell (2002) estimated that 15.3% appendectomies in the USA in 1997 
were not necessary. Wide variations in the utilisation of procedures have been found 
which suggest over-treatment in some areas of the USA (Chassin et al (1986)). Sweden 
has half the rate of hip revisions (re-replacements) as any other country as a result of a 
data base and research which found certain prostheses and cement fixation had reduced 
reoperations. More recently the “evidence based medicine movement” has shown that 
many procedures continue to be used many years after research has found them to be 
ineffective.  

A recent UK trial of patient reported medical outcome questionnaires (PROMs) may 
also indicate possible overuse, or at least defensive medicine, where there are potential 
cost savings, although this study is controversial. The study raised the question of 
whether surgical procedures were needed for patients reporting no problems before 
surgery, and for those with no change or worse after surgery for groin hernia, varicose 
veins hip and knee replacement (West 2009). The OHE study director Professor Nancy 
Devlin is reported as saying, “If a PCT is responsible for a budget and has a third of 
patients not reporting a problem before surgery, you have to wonder whether it is 
defensible”.  

Adverse events  

“Adverse events” are “undesired events, causing patients harm, not by the underlying 
disease, but as a consequence of examination, treatment or care”. Medical errors, 
overuse, misuse or underuse may or may not result in an adverse event. Serious 
adverse events cause death or disability lasting more than three months or prolonging 
hospital stay more than a week. Research estimates between 48,000 and 98,000 people 
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a year die from adverse events in US health care. One of the most common are adverse 
drug events (2% of hospitalized patients suffer preventable ADEs (overdoses; allergic 
or idiosyncratic reactions; drug-drug interactions; or errors in route, rate, timing or 
patient (James, IHC, 2007). 

One research method is to review patient records and assess them for adverse events. 
The largest early study using this method – the Harvard Medical Practice Study - 
documented frequencies of adverse events of 3.7 % after reviewing 30,000 randomly 
selected records of patients discharged in 1984 from 51 hospitals (Leape et al (1991), 
Brennan el at (1991)). The study estimated 58% of the adverse events were 
preventable. 2.8% of adverse events were classified as causing longer-term moderate 
impairment, 3.9% as causing permanent impairment (<50% disability), 2.6% 
permanent impairment (>50% disability) and 13.6% as leading to death. 25.4%. of the 
adverse events classified as negligent lead to death. By specialty, the highest rates of 
adverse events occurred in vascular surgery (16.1%) and thoracic and cardiac surgery 
(10.8%). 

A similar later study in Utah and Colorado of 15,000 records of patients discharged in 
1992 reported a rate of adverse events of 2.9% of hospitalizations (Thomas et al 
(1999), Gawande et al (1999)), with surgical events accounting for 45% and ADEs the 
most common non-operative event. Using similar methods, an Australian study found 
adverse events in 16% of hospital admissions, 51% of which were “highly preventable” 
(Wilson et al (1995)). The different findings are thought to be because of different 
definitions of adverse event, in medical records data recording, but also in real 
differences in injury rates (Weingart et al (2000)).  

As regards the overall rate of “adverse events”, most European research on this subject 
has been undertaken in the UK, with a public healthcare system similar in some 
respects to that of Sweden. Patient records studies in UK and Danish hospitals report 
adverse events rates of 11.7% and 9%, respectively. In Australia is was 16.6 (Wilson et 
al 1995); New Zealand 12.9 (Davies et al 2002); and Canada 7.5 (Baker et al 2004). 

One UK study found that 45% of patients experienced some medical mismanagement 
and 17% suffered errors that led to a longer hospital stay or more serious problems 
(Andrews et al (1997)). A recent review of research found “The reported rates of AEs 
vary remarkably (0.0037-39.0%) because of different detection methods used, the 
different definitions applied and different health care settings studied”(von Laue et al 
(2003)). 

Another way of estimating adverse events is to use voluntary reporting systems, but 
these do not document most injuries (one study found 1 in 100-150 injuries were 
reported (James, IHC, 2007). The latter study found that 80% of the time clinical teams 
do not associate patient symptoms with the treatments causing them and suggested that 
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a more accurate assessment of sources of injury can significantly change intervention 
strategies.  

The research above is in and about AEs in hospitals, and in the USA. One of the few 
studies considering AEs outside of hospital was a New Zealand study which found 
20% of the AEs identified from hospital record reviews occurred before admission to 
hospital (from 12.9% of all patients who were admitted (Davies et al 2002)). 

One study of AEs after leaving hospital found 20% discharged medical patients 
experienced an AE within a month, 33% of which were preventable (Forster el al 
2003). One study estimated 12% of US nursing home residents (total 1.6 million) were 
receiving warfarin on a chronic basis and that adverse events related to warfarin 
therapy—primarily bleeds—were “very common”. The study estimated that nearly 
34,000 fatal, life-threatening, or serious adverse warfarin-related events per year 
(Gurwitz et al 2000 and 2005). 

A systematic search of studies for enhancing safety in primary care found 31 relevant 
articles (Wilson & Sheika (2002)). Studies reported included one finding a high 
number of diagnostic errors in a self-report study, and most often involving asthma, 
cancer, dermatological conditions, substance misuse and depression; one finding 
problems with 3-5% of all primary care prescriptions and a third as “major safety 
concerns”; one finding 24% of people over 65 leaving at home (21% of which were in 
nursing homes) were prescribed a contraindicated drug; particular safety concerns for 
non-steroidal anti-inflammatory drugs, lithium, warfarin, corticosteroids and 
antidepressants; and a study finding 4% of drugs dispensed by a pharmacy were 
incorrect. These are studies of error, which may or may not have resulted in a patient 
experiencing an adverse event. 

5 Evidence of the cost of poor quality 

There is little research which has systematically estimated the cost of poor quality or of 
adverse events in healthcare. The validity of the evidence varies between studies, 
especially where provider financial data are used. 

General costing studies 

One report stated that research shows that poor health care quality is the third leading 
cause of death in the USA, increases annual health care costs by $450 billion, and costs 
employers $225 billion a year in lost productivity. But there are many different 
estimates: Thomas et al (1999) estimated $37.6 billion for all USA adverse events (4% 
of all national health expenditures in 1996) and $17 billion for preventable adverse 
events. The AHRQ 2000 report on medical errors estimated the possible savings from 
eliminating all avoidable errors in the USA to be $17 billion per year. Another study 
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estimated between $5 billion to $10 billion a year for all avoidable errors during 
hospitalization in the USA (Zhan & Miller 2003). 

A study by the US Juran Institute (2003) estimated costs of poor quality in the USA 
due to “outmoded and inefficient medical procedures” to be $390bn or $1700 to $2000 
per employee covered by insurance. These costs were estimated from data on 
“unnecessary administrative activity” (the largest waste); overuse of hysterectomy, 
cardiac catheterization, antibiotics, tranquillisers, sedatives, cardiac enderectomy, 
cardiac pacemakers, upper gastrointesterinal endoscopy, and non-steroidal anti-
inflammatory drugs; and from data on underuse of tests for patients with heart attacks, 
diabetes and congestive heart failure, flue and pneumonia vaccine, and screening tests 
for depression and breast cancer. Flum and Koepsell (2002) estimated that 39,901 of 
the 261,134 appendectomies performed in the USA in 1997 were unnecessary (15.3%) 
- the total cost of these misdiagnosed cases could be $741.5 million annually. 

One of the few studies into the lifetime health care costs of an injury was undertaken 
by Johnson et al. 1992. This study interviewed 794 patients experiencing AEs in the 
Harvard Medical Practice Study estimated the total costs of all AEs in New York State 
would be $21.4 billion a year ($2.5 billion was future earnings losses, $3.4 billion lost 
household production, and $14.5 billion expected lifetime medical care costs). 

Rigby & Litt (2000) use the data from an Australian study (Wilson et al 1995)) 
together with data about costs from Australian disease related groups. They concluded 
that “the cost of just 12 preventable iatrogenic injuries is significant and accounts for 2-
3% of the annual budget of a 120 bed community hospital”. The study did not give 
predictions of possible savings because it did not calculate the costs of effective 
interventions. The injuries were, in ranking of frequency: wound infections; pressure 
sores; urinary tract infections; inadequate manipulation of fractures; pulmonary 
embolism; unnecessary operations; falls admitted; warfarin related; bleeding due to 
non-steroidal anti-inflammatory drugs; deep vein thrombosis; postoperative nausea and 
vomiting; and pneumothorax.  

Brown et al (2002) estimated that, in New Zealand, each adverse event cost an average 
of $NZ 10,264 per patient, with a total cost of $NZ 870 million or 30% of total public 
hospital expenditure, of which $NZ 590 million was associated with preventable 
adverse event.  

Vincent et al (2001) estimated the additional costs associated with the 119 adverse 
events they identified (Vincent, Neale, & Woloshynowych 2001). These adverse events 
accounted for 999 extra bed days, of which 460 bed days (46%) were judged 
preventable. Each adverse event led to an average of 8.5 additional days in hospital, 
giving a total additional cost of £290,268 to the two hospitals in the study. 
Extrapolating to England and Wales suggested an additional three million bed days and 
additional costs to the NHS of £1bn. 
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The UK Department of Health report 2000 (“An organization with a memory”) built on 
the Vincent et al 2001 and other studies to estimate 850,000 inpatient episodes 
involved adverse events in NHS at a total cost of £2 billion in additional bed-days. 

Specific adverse event cost, by type or services 

The following presents evidence about the cost of adverse events for specific services 
(eg surgery) or by type (eg adverse drug event or hospital acquired infection). 

5.1.1 Adverse drug events (ADEs) 

Adverse drug events have probably been the most well studied AE, because of the high 
costs and that most can be avoided. ADEs generate costs to the patient, costs to the 
hospital though treating the effects of the ADE, and sometimes costs of medical 
negligence claims. A UK study estimated the costs of ADEs to be $0.8 bln or 
approximately 1.5% of the UK NHS annual budget (Audit Commission (2001)). It also 
suggested that ADEs are increasing. The reports author commented that, "The problem 
is that nobody really knows the extent of the problem". Only one hospital that was 
visited had a comprehensive system for reporting errors. 

Medication errors, which can result in an ADE, were reported in a study of 2% to 14% 
of patients admitted to a sample of US hospitals (Leape (1994)). Another study 
estimated that the average hospital administers 1-2 million prescriptions a year: 10% of 
prescriptions contain errors, and account for 25% of claims. The New York study 
above found 19% of all AEs were ADEs, that 58% were preventable, and 28% were 
due to negligence. According to this study, antimicrobial drugs were the class of agents 
most commonly associated with adverse drug events (Wilf-Miron et al 2003). 

In a study of 424 randomly selected visits to a hospital emergency department, 47% of 
visits resulted in the patient receiving a prescription for a medication (Beers et al 
(1990)). In 10% the new medication could potentially harm the patient due to an 
avoidable drug-drug interaction. In all of these cases, a medication history had been 
recorded and available to the prescribing physicians. 

 “Based on the literature, there was a strong consensus that errors around the administration of drugs 
were the most critical problem contributing to adverse events. These can result from any mix of 
incorrect writing of prescriptions by physicians, illegibility of the written orders, the prescribing of 
inappropriate meds, the incorrect interpretation/transcription of written orders by nurses, or the 
incorrect administration and documentation of the meds”.  

        Chief of Surgery at Toronto UHN, quoted in Anderson et al 2006. 

Studies of adverse drug events have found that they are the cause of 5% of hospital 
admissions, and occur in 10-20% of hospital in-patients (Pirmohamed et al (1998)). 
One US study found adverse drug reactions in 2.5% of patients resulting in an average 
of 1.9 days longer in hospital and a cost of $2262 per patient (Classen et al (1997)). 
Another study reported 6.5%, and estimated 28% were preventable (Bates et al (1997)).  
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The strongest evidence from the early studies is from a study which assessed costs for 
109 patients at one US hospital (Schneider et al. 1995). Costs included extra laboratory 
tests and treatments, noninvasive procedures, and invasive monitoring or procedures, 
increased length of stay, and intensive care. The mean cost varied from $95 for 
additional laboratory tests to $2,640 for intensive care. The next most costly outcomes 
were increased length of stay and invasive monitoring or procedures. 

A probability model was used in one study to estimate the total cost of drug-related 
morbidity and mortality in the US. The data input into the model came from 32 
published studies and other data (Johnson & Bootman 1995). The estimate was a total 
likely cost of $76.6 billion a year in ambulatory care (range of $30.1 billion - $136.8 
billion). 

Some of the best evidence in this field of research was provided by a matched case 
control study by Classen et al (1997). In the US over in four years between 1990-1993, 
2.43 ADEs per 100 admissions were discovered. Using regression analysis to control 
for all matching variables, the study reported an extra 1.91 days in hospital with an 
increased cost of $2,262, as well as an increased risk of death and for severe ADEs 
$3634. (Classen et al. 1997). 

The US study of ADEs noted above originally estimated that the cost to the hospital of 
each ADE was $2,000 per event and about $3.8 m per hospital per year and that $1 m 
was preventable. One of the studies with the strongest evidence used three methods to 
identify ADEs over six months in 11 units in two US teaching hospitals: nurses and 
pharmacists were asked to report incidents to nurse investigators; a nurse investigator 
visited each unit twice daily on weekdays to solicit information; the nurse investigator 
reviewed patient journals at least daily (Bates et al (1995)). The study found 247 ADEs 
and 194 potential ADEs which represents 6.5 ADEs and 5.5 potential ADEs for every 
100 admissions. Of all ADEs, 1% were fatal, 12% life-threatening, 30% serious and 
57% significant.  

28% were preventable and 43% were intercepted before the drug was given. Errors 
resulting in preventable ADEs occurred most often at the stages of ordering (56%) and 
administration (34%) - transcription and dispensing errors were uncommon. Errors 
were more likely to be intercepted if they occurred early in the process - 48% at the 
ordering stage but none at administration of the drug. A later study found that patients 
stayed an additional 2.2 days with an increased cost of $3,244 per patient. The 
extrapolated costs would be $2.8 million a year for a 700 bed teaching hospital, 
notwithstanding the human cost (Bates el al (1997)).  

The rate of ADEs was highest in medical intensive care units (19 per 1,000 patient-
days) and similar in surgical intensive care and medical and surgical general care units 
(9 - 11 per 1,000 patient-days).  
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Over 50% of all ADEs were associated with the use of analgesics (30%) or antibiotics 
(24%). No single drug accounted for more than 9% of ADEs. Analgesics were the 
leading drug class associated with preventable ADEs, and half of these involved 
misuse or malfunction of infusion pumps or devices (epidural catheters or patient-
controlled analgesia). (UK data from a trial audit of errors and near misses in the UK 
NHS found infusion pump incidents were common with 30 to 35 different devices in 
any one hospital). 

As with other AEs, non-hospital evidence is scarce. One review of research into 
inappropriate prescribing for older people found 11 studies (Liu, & Christensen 2002). 
Either observational or claims data methods were used, revealing a rate of 
inappropriate prescribing from a high of 40% for nursing home residents to 21% for 
patients at their own homes over 65. No research was reported in this paper which 
costed the consequences of inappropriate prescribing. However, one study was found 
which estimated the cost of wasted medications in an outpatient population of older 
people (n=73) (Morgan 2001). The study found an average waste cost of $30. 

Overall estimates made by Gurwitz et al 2000 and 2005 were of 1.9 million ADEs /yr 
in the 1.6 million US nursing home residents, 40% of which were preventable and 
86,000 life-threatening or fatal ADEs, 70% which were preventable. Another study 
estimate 20% of preventable adverse drug events among elderly patients in ambulatory 
settings are due to patient-related errors, including problems with medication 
adherence (Forster et al 2003). Many of these incidents of poor quality may be caused 
by communication and coordination failures, considered later. 

5.1.2 Hospital acquired infections (HAIs) 

A report by a parliamentary committee in the UK estimated 100,000 cases of hospital 
acquired infection in England, causing 5000 deaths and costing $1.6bn a year. 
Estimates vary about how much could be prevented, from 15%-30% (HCPAC(2000)).  

One study used patient safety indicators to identify “medical injuries” in 7.5 m 
discharge abstracts from 994 hospitals in 28 states in 2000 (Zhan & Miller (2003)). Of 
these AHRQ indicators, postoperative sepsis was found to be the event leading to 
highest mortality (22% of all mortalities) the longest extra stay (10.9 days) and the 
highest excess charges ($57,700). The second most serious was postoperative wound 
dehiscence (reopening of a surgical incision) (9.6% of all mortalities, 9.4 extra days, 
and $40300 excess charges), and the third, “selected infection due to medical care” 
(4.3% mortalities, 9.6 days, $38,700). 

5.1.3 Adverse events in surgical care  

Some of the AEs in this category are HAIs associated with surgery. The earliest 
empirical research found in the review which costed adverse events is Couch et al 
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1981. Thirty six AEs were found in 5612 surgical admissions over one year in a US 
hospital, 11 of which caused death. The total costs associated with the 36 AEs was 
estimated at $1,732,432.  

Another more recent US study used an observer’s record, journals and other data to 
identify “adverse events” in surgical care (Krizek (2000)). It found 46% of patients 
experienced adverse event (2183 errors, 21% serious), 18% experienced serious events 
(“potentially life or limb-threatening”) and a 32-days stay average for serious error 
cases, compared to a normal 8.8 days. 

The additional costs for surgical complications during or after major surgery was 
estimated in one study by using routine administrative data on 372,684 discharges from 
404 Californian acute-care hospitals (Kalish et al. 1995). With one in-hospital 
complication for 10.8% of patients the costs were estimated to be $9,239 to $30,896 
from 5.4 -13.5 extra days length of stay. 

Venous thromboembolism (VTE) occurs in 40-60% of orthopaedic surgery patients, 
with the risk of pulmonary embolism in hip fracture surgery patients as 7.5%, which 
can be fatal. It can be prevented with pre-surgical drug prophylaxis. Bullano et al 2005 
found post discharge treatment of recurrent VTE cost on average $12000, mainly from 
the need for hospital readmission, which was found to occur in 2.4% of all hip and 
knee replacement patients. Up to 40% of at risk surgical patients were found not to 
receive guideline-recommended prophylaxis.  

5.1.4 Pressure Ulcers  

Pressure ulcers occurred in 4-10% of patients admitted to a UK district hospital in 1991 
was the finding of one study. Another study estimated that failure to prevent bed sores 
causes unnecessary suffering and costs a 600 bed hospital over $1m every year 
(Øvretveit 2004). The mean cost per US hospital admission for patients who develop a 
pressure ulcer in 1999 was reported to be $37,288 (Allman 1999) giving a cost of $2.2 
to $3.6 billion for US acute care settings (Beckrich & Aronovitch 1999).  

Most cases are avoidable by regular turning and repositioning of the patient and by 
using special mattresses and covers for patients at risk. One study concludes that, given 
the high costs of this quality problem, and the relatively low cost and effective 
remedies which could be implemented easily, it is likely that a hospital or health 
organisation could save considerable amounts of its annual budget a year with a 
programme to reduce pressure ulcers sores in hospitals by 50% from current rates 
(Øvretveit 2004). 

5.1.5 Patient falls 

One UK study estimated the costs associated with a patient fall which had resulted in a 
fractured neck of femur to be £11,452, from an extra cost per day of £234 for geriatric 
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and rehabilitation care, and orthopaedic and theatre costs of £584 per day (Walsh & 
Antony (2009). 

5.1.6 Adverse events associated with “failure to rescue” 

The most common are in-hospital cardiac- or respiratory arrests which could have been 
prevented by risk assessment, monitoring and timely action. Estimates vary, but some 
indication comes from studies of avoidable admissions to ICU, which McQuillan et al 
1998 found to be between 4.5% and 41% (see also Hillman et al 2001, Kause et al 
2004 and Goldhill 1999). 

5.1.7 Communication and coordination failure 

The most common cause of poor quality is failures in care communication and 
coordination, often due to failures in management systems to ensure this. That is 
evidence from this reviewer’s practical experience as a clinician and in leading and 
studying improvement since 1985, and from the Joint commission analysis of sentinel 
events (JC 2007). These failures include many I have witnessed and grouped under 
communication with patients, between work-shifts, between professions, between 
internal services, and between care facilities and external services. But what is the 
research evidence?  

There is no systematic review of all the above types of poor quality. Different studies 
attribute the cause of an adverse event differently and may or may not define the cause 
as communication or coordination failure.  A full review of this subject was outside the 
scope of this review, but some key studies and their findings relevant to this review are 
described in Bodenhiemer 2008. 

“The most dangerous period for the patient is the handover between one clinical team 
and another”  

Professor Michael Thick Clinical director UK “connecting for health” IT programme. (quoted in Carlise 
2009). 

5.1.8 Hospital discharge communications 

Jones & Mitchell 2006 report one study by Bolton hospital which found 250 
communications hand-off between personnel to discharge one patient with complex 
care needs. 
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Figure: Communications hand-off between personnel to discharge one patient with complex care 
needs  

The 2007 UK NHS Alliance survey of 500 GPs found 70% of GPs reported late 
discharge summaries “often” or “very often”, and of these 90% reporting it 
“compromised clinical care” and 68% “compromised patient safety ”. One summary 
arrived 11 years late, and many were incorrect, illegible, with unknown acronyms, and 
no patient name or diagnosis or changes in medication. The 2008 survey was similar, 
but made more note of the financial costs, “one doctor estimates she spends half a day 
a week chasing up information from the hospitals which was not provided…further 
costs are incurred due to readmissions”. Financial penalties are being introduced by 
purchasers for discharge summaries 5 or 3 days late, with some using the summary 
with coding information included as a proxy invoice. 

One US survey study found 59% of surgical and medical residents reported one or 
more patients had been harmed during their most recent clinical rotation because of 
poor handoffs, 12% reporting that this harm had been “major” (RR 68% of 238 
surveyed). 37% reported that one or more interruptions during the receipt of handoffs 
occurred either most of the time or always. The study notes that information was often 
missing, incomplete, or inaccurate but that “Many best-practice recommendations for 
handoffs are not observed, although the extent to which improvement of these practices 
could reduce patient harm is not known” (Kitch et al 2008).  
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Part 3: Discussion and Conclusions 

6 Discussion 

Comments on the research 

Most research into poor quality has been carried out in the USA and into hospital care. 
The last 5 years has seen more research in Europe, but there is very little research into 
poor quality and even less on quality costs in Sweden. It is possible that there are a 
significant number of adverse events outside of hospital caused by other types of 
healthcare or when patients transfer between service, but very little is known about 
this. 

Recent analysis has found that the costs of poor quality are distributed in time, and 
between different stakeholders within healthcare, and affect other parts of the social 
care system (Øvretveit 2009b). 

Evidence of effective interventions 

Whilst there is mounting evidence of the amount and cost of poor quality, this evidence 
is of little practical use unless there are effective interventions for reducing poor 
quality, or such interventions can be created. Many of these interventions were 
reviewed in AHRQ 2001 and Øvretveit 2007 and 2009b. These review found few 
studies which had also estimated the “spend costs” of the interventions or the savings, 
and few estimates were based on empirical data.  

7 Conclusions 

Conclusions: costs of poor quality and adverse events 

There is strong evidence of a considerable volume of adverse events and poor quality, 
which includes failure to provide effective treatments. This represents potential savings 
to a health service or a health system. There is less evidence of their costs. There is 
little evidence of the rates of poor quality or resultant costs outside of hospitals, or due 
to poor quality transfers between services. 

The highest costs for which there is evidence are for overuse of certain treatments, and 
underuse leading to higher cost care later, and for hospital acquired infections, adverse 
drug events, complications in surgery, and hospital “failure to rescue” before arrest or 
respiratory failure. There is probably a high cost of poor quality as a result of 
misdiagnosis and poor coordination and communications. 
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The following summarises the research findings and estimates, for the USA and then 
the UK. Rates and potential savings in Sweden may be significantly different. 

US estimates are that, 

- 73 studies give evidence of overuse, misuse and underuse of medical 
procedures including, underuse of influenza vaccine and beta blockers, overuse 
of antibiotics, and misuse of antidepressant medications.  

- 15% of appendectomies in 1997 were assessed as unnecessary (15.3%) costing 
$740 million annually. 

- 25% of hospital days and clinical procedures are inappropriate, and 40% of 
medications unnecessary.  

- “outmoded and inefficient medical procedures” cost $390bn 
- a likely high cost of error in diagnosis and prescribing, especially outside of 

hospitals. 
- avoidable postoperative sepsis can cost up to $57,700 per patient; reopening of 

a surgical incision $40,300 excess charges), and “selected infection due to 
medical care” $38,700. 

- 10% of prescriptions contain errors, account for 25% of claims; 19% of all AEs 
are ADEs, and 58% are preventable, 28% were due to negligence. 

- cost to a hospital of each ADE is $2,000 per event and about $3.8 m per 
hospital per year ($1 m preventable). Another study found ADEs cost $3,244 
per patient or $2.8 million a year for a 700 bed teaching hospital, 

- 1.9 million ADEs /yr in 1.6 million nursing home residents, 40% preventable 
and 86,000 life-threatening or fatal ADEs, 70% preventable. 20% of 
preventable adverse drug events in elderly patients in ambulatory settings. 

- inappropriate prescribing can be up to 40% for nursing home residents and 21% 
for patients at their own homes over 65.  

- cost of wasted medications in an outpatient population of older people (n=73) 
averages $30 per prescription 

- 24 extra days stay for the 8% of surgical patients who experienced “serious 
error” reported in one study 

- one in-hospital complication found in 10.8% of hospital patients costs between  
$9,239 to $30,896 for each patient, 

- one hospital pressure ulcer on average cost in 1999 was $37,288 (nationally a 
cost of $2.2 to $3.6 bln), 

UK estimates are that  

 hospital acquired infection cost $1.6bn a year (about 1.4% of the total NHS 
budget, “15%-30% preventable”) 

 costs of ADEs are £0.6 bln ("The problem is that nobody really knows the 
extent of the problem"). 

 25% of radiological procedures not necessary 
 one patient fall causing a fractured neck of femur costs £11,452 
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 pressure ulcers occurred in 4-10% of patients admitted to a UK district hospital 
in 1991, (with estimated cost in Sweden for 600 bed hospital of over $1m every 
year) 

For prioritisation and action to reduce this suffering and costs, knowledge is needed 
about effective solutions, the spend cost of these, and how the costs and savings are 
distributed between different parties and over time. The latter is needed in order to 
devise payment and financing systems and savings sharing arrangements which 
provide incentives to improve safety rather than rewarding poor quality which the 
current system does. A review of research describes these spend costs and savings 
(Øvretveit 2009b) 

The consequences of adverse events 

There is little empirical research into other consequences of adverse events apart from 
costs and extra treatments required. Studies of patient claims have not systematically 
explored consequences. One study has examined empirically the effect on care 
providers. Potential consequences which could be studied to assess significance and 
frequency are effects of higher adverse events on hospital or individual provider 
indemnity insurance, for provider reputation and income, and how important this 
information is for patients for their choice of provider, or for healthcare workers in 
deciding whether to apply for a position in an healthcare service. 

Implications – practical and scientific 

7.1.1 Practical implications 

The practical implications of the evidence of a significant number of adverse events in 
healthcare are, 

For patients: a significant epidemic of unnecessary suffering, caused by trusted 
institutions of society, at a time when a person is at their most vulnerable, and where 
they have no access to information which they might use to protect themselves and 
their relatives. Increasing anxiety before going into hospital from dramatic media 
coverage of extreme cases. High financial costs through lost employment income, extra 
treatments, and travel for healthcare to restore health. A need for information to help 
the patient play their part to reduce risks when receiving a service 

For individual healthcare workers: potential loss of confidence, and defensiveness as 
the evidence becomes more known, and a need for information about actions they can 
take to reduce adverse events. A need to support colleagues involved in medical error 
or adverse events. 

For health service provider organisations: protection and encouragement to healthcare 
workers to “speak out” when they see a potential error and to report errors, training to 
health workers to reduce adverse events, support systems to reduce the likelihood of 
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errors, support for providers adversely effected by their involvement in a safety event, 
and a programme of actions to improve safety including data collection and reporting.  

For purchasers: changes to current payment systems which financially reward poor 
quality, consideration of a “no pay for never events” scheme and collecting data to 
identify these adverse events, action to agree cost and savings sharing between parties 
for improvements which a provider makes which may not save the provider money 
under current payment system. 

For regulators: better use of existing routinely reported data to identify poor providers, 
initiatives to encourage actions to reduce poor quality, standards defining systems and 
processes required for measuring reporting and taking action to reduce poor quality, 
effective sanctions for unsafe performance. 

For national or local government: Stronger leadership to encourage the use of strategies 
found to be effective elsewhere, allocation of resources to allow better data collection 
and comparison, support units to help services improve safety and quality, and 
penalties for unsafe services including publication of safety performance. 

Research funding bodies: a programme to develop Swedish non-clinical practical 
research and researchers, focusing on finding, testing and developing practical 
solutions and strategies. 

7.1.2 Scientific implications 

The limitations of the evidence are a challenge to the research community to direct 
more attention to this area of high public concern. There is a need for a network of 
researchers in Sweden and the Nordic countries to build knowledge and experience of 
methods and theories to study this area and to move away from current reliance on US 
and UK research in the field which is only partially transferable to the Nordic health 
systems.  

More, and better, research is required, especially into, 

 Adverse events in ordinary Swedish county hospitals, using different sources 
and methods and an agreed classification to establish the number and costs for 
different parties. 

 Adverse events outside of hospitals, and also as a result on deficiencies on 
communication or cooperation between providers. 

 The costs of preventative interventions, and the savings or losses for different 
interest groups, and how these costs and savings are distributed over time. 
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