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Background
We ran a public consultation to review our definition of avoidable mortality between 20 May and 31 July 2015. The aim of this consultation was to review and, if necessary, update the current definitions of avoidable mortality and associated age limits. In addition, we wanted to know if you would find a new avoidable mortality indicator for children and young people useful. A summary of the responses we received was published on our website in October 2015.
Concept of avoidable mortality
It is widely accepted that the contribution of health care to improvements in population health ought to be quantified. Avoidable mortality, which is based on the concept that premature deaths from certain conditions should be rare, and ideally should not occur in the presence of timely and effective health care, is used as an indicator to measure this contribution.

The concept of avoidable mortality was first introduced by Rutstein et al. in the 1970s. Rutstein argued that in order to develop effective indicators of health care a number of disease lists should be drawn up, which should not, or should only infrequently, give rise to death or disability (Rutstein et al., 1976).
Rutstein also noted that the list of conditions considered to be avoidable would need to be updated in light of improvements in medical knowledge and practice, as well as social and environmental changes. Although avoidable mortality has been researched for the last 3 decades, there is little consensus among researchers about how to define it. 
The list of causes of death we used in defining avoidable mortality is primarily based on the cause lists produced by Nolte and McKee (2004) and Page, Tobias and Glover (2006). These cause lists were updated and amended to make them more relevant to the UK and to take account of more recent developments in health care public health policy. Changes to these lists were influenced by Wheller et al (2007), AMIEHS (2011) and views of respondents to the 2011 consultation.
Revised selection criteria

Concerns were raised about 2 of the 3 selection criteria used in our current avoidable mortality definition. First, respondents queried the rationale for excluding conditions that are responsible for 100 or fewer deaths a year from the avoidable mortality cause list. Second, a respondent felt that the criterion of selecting only those causes where there is a clear link between the number of deaths and health care intervention alone did not capture the preventable mortality aspect of the avoidable mortality definition.
In light of these comments, we have revised the selection criteria as follows:

· There should be a clear link between the number of deaths and health care or wider public health interventions in the broadest sense. For the indicator of avoidable mortality to attempt to serve as an indicator of health care and wider public health or health policy performance, it is essential that conditions are included for which highly effective interventions are available.
· The condition should be easily classified under the International Classification for Diseases. If there is any ambiguity around the classification of a particular cause, this would make monitoring long-term trends difficult.

Detailed explanations about why we revised the selection criteria are provided elsewhere in this document.
List of causes and rationale for inclusion

We have carried out a comprehensive review of the conditions proposed by respondents in response to our consultation in 2015. Some of the causes proposed will now be added to revised definitions of amenable and preventable mortality, while a new avoidable mortality indicator in children and young people has been developed. 
The rationale for excluding certain conditions has been provided, amendments have been made to others, and we have clarified our position on some of the questions raised during the consultation. 

The final lists of causes that will be used to produce statistics on avoidable mortality, from data year 2014 onwards, are presented in the appendices. 
Amenable mortality
Of the 27 amenable causes suggested in response to our consultation, 7 (malaria, cellulitis, malignant neoplasm of skin, bacterial meningitis, streptococcal meningitis, sepsis and maternal conditions) are already included in our current definition. Hypothyroidism and diseases of the thyroid were suggested separately; however, we have only included diseases of the thyroid, since hypothyroidism is a type of thyroid disease. Of the remaining 20 causes, we have included 11 in our revised definition (table 1).
Conditions where there is little to no evidence of avoidability through good quality health care have been excluded. We have also excluded conditions that are not used in mortality coding and those that cannot be assigned as the underlying cause of death due to mortality coding rules.

We translate the conditions recorded on death certificates into medical codes using the World Health Organisation’s International Classification of Diseases Tenth Revision (ICD-10). Although sepsis was proposed for inclusion in the revised amenable mortality definition, it is not easy to define sepsis using ICD-10 and the identification of ICD-10 codes that relate to it is not straightforward. Therefore, a more pragmatic approach would be to identify avoidable deaths from sepsis using the ICD-10 septicaemia codes already included in our current avoidable mortality definition (ICD-10 codes A40-A41).
Table 1: Causes of deaths considered amenable to health care (excluding those in our current definition)
	Condition group and cause
	ICD-10 codes
	Age
	Health care intervention

	Infections
	 
	 
	 

	Pertussis (whooping cough)
	A37
	0-14
	Treatment using macrolide antibiotics e.g. clarithromycin and azithromycin1, 2.

	Measles
	B05
	1-14
	Early administration of human normal immunoglobulin to susceptible groups exposed to the virus e.g. non-immune pregnant women, immunocompromised people and infants3.
Supportive care, including treatment of dehydration, infections and administration of vitamin A supplements4.

	Other infections (Diphtheria, Tetanus, Poliomyelitis and Varicella)
	A35, A36, A80, B01
	0-74
	Early treatment of diphtheria using diphtheria antitoxins and antibiotics. Medical management of tetanus using tetanus immune globulin and wound management5, 6, 7. 

	Intestinal infections
	A00-A09
	0-14
	Treatment of dehydration and antimicrobial therapy e.g. metronidazole for nosocomial diarrhoea and intestinal amoebiasis, and trimethoprim-sulfamethoxazole for enterotoxigenic Escherichia coli infection 8, 9.

	Neoplasms
	 
	 
	 

	Malignant neoplasm of testis
	C62
	0-74
	Early detection and treatment using chemotherapy (with or without radiotherapy). Overall cure rates now exceed 80% 10, 11, 12.

	Malignant neoplasm of unspecified parts of uterus and body of uterus
	C54-C55
	0-44
	Early case detection and treatment using surgery, chemotherapy, and/or radiation. 10-year survival rate up to 78% 13.

	Nutritional, endocrine and metabolic
	 
	 

	Diseases of the Thyroid
	E00-E07
	0-74
	Specific medical therapies e.g. using radioactive iodine, surgery and antithyroid drugs such as carbimazole for the treatment of Graves’ disease. Synthetic thyroid hormones e.g. levothyroxine for hypothyroidism 14. 

	Addison disease
	 E27.1
	0-74
	Treatment using hormone (glucocorticoid)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                replacement therapy 15, 16. 

	Respiratory diseases
	 
	 
	 

	Chronic Obstructive Pulmonary Disease
	J40-J44
	0-74
	Early detection, pharmacotherapy e.g. use of bronchodilators to decrease symptoms and complications. Use of respiratory support and antibiotics to treat exacerbations of the tracheobronchial tree caused by infections 17, 18, 19.

	Selected respiratory diseases
	J00-J06, J20-J22, J30-J39
	1-14
	Treatment using antimicrobial therapy and management of symptoms of acute respiratory infections 20, 21.

	Maternal and infant
	 
	 
	 

	Congenital malformations of the circulatory system
	Q20-Q28
	0-74
	Surgical repair 22, 23, 24.


1Health Protection Agency (2012)  2Centre for Disease Control (2005) 3Health Protection Agency (2009)  4World Health Organisation (2016) 5Rodrigo et. al., (2014)  6Centers for Disease Control and Prevention (2014)  7Both et. al., (2014) 8Guerrant et. al., (2001) 9Escobedo et. al., (2009) 10International Germ Cell Cancer Collaborative Group (1997)  11Feldman et. al., (2008) 12Cancer Research UK - Testicular cancer 13Cancer Research UK - Uterine cancer 14Premawardhana and Lazarus (2006) 15Jung and Inder (2008)  16Bergthosdottir et. al., (2011) 17Soriano et. al., (2002) 18Celli et. al., (2004) 19Global Initiative for Chronic Obstructive Lung Disease (2016) 20Wong et. al.,(2006) 21Bonsignori et. al.,(2010) 22Moller and Anderson (1992) 23Murphy et. al.,(1993) 24Boneva et. al.,(2001)
Conditions excluded from the revised amenable mortality definition

Lung cancer

We did not include lung cancer in our definition of amenable mortality because it is mainly responsive to changes in health-related behaviour. For example, abstaining from smoking or quitting, and avoiding exposure to potential cancer causing substances such as second-hand smoke, radon, asbestos, arsenic and diesel exhaust. To date, there is no evidence that the majority of deaths from lung cancer could have been avoided through good quality health care. Despite advances in oncology, the outlook for lung cancer remains poor, with 5-year survival rates for lung cancer (11% for males and 15% for females) among the lowest of all cancer types.

Although survival rates in the UK are higher than those seen elsewhere in Europe, it is unlikely that these differences are associated with health care alone. Some important differences are also likely to relate to variations in the population coverage of cancer registries, methods of data collection and completeness of follow-up of patients (Butler et. al., 2006).
Lung cancer is a major cause of death and classifying it as an amenable condition will grossly overestimate the number of avoidable deaths. We believe the avoidability of deaths from lung cancer remains outside the scope of health care and is mainly within that of prevention policies on smoking.

Dysphagia
Dysphagia (difficulty in swallowing) is mostly caused by other underlying health conditions, such as those affecting the nervous system and cancer of the head and neck. It is therefore rarely recorded on death certificates as the underlying cause of death and was not recorded as the underlying cause of death among those under 75 years of age between 2001 and 2014. Dysphagia has not been considered in the revised definition of amenable mortality because it is mainly a symptom of other underlying conditions present at older ages.
Rubella

There is no specific treatment for rubella and there is no evidence that human normal immunoglobulin is effective in preventing rubella infection following exposure to the rubella virus (Public Health England, 2013). However, rubella and deaths from it are effectively prevented through Measles Mumps and Rubella vaccination (MMR) Roush et. al., (2007); Chan et. al., (2015).
Conditions not used in mortality coding or as an underlying cause
For a condition to be considered for inclusion in the avoidable mortality definition, it must be possible to select it as the underlying cause of death under mortality coding rules. The following conditions have not been considered in the revised definition because they are either not used in mortality coding, or it is not possible to select them as the underlying cause of death:

· Self neglect, including Diogenes syndrome

· Foreign body in the gastrointestinal tract, urinary tract and respiratory system
· Aspiration

· Misadventure whilst operating transportation and harbouring impulsive suicidal behaviours

· Problems related to medical facilities and other health care

Preventable mortality

Respondents suggested including 10 causes of death in a revised preventable mortality definition. Of these causes, 1 is already in our current definition (intentional injuries) while 6 were excluded. Altogether, we have included 5 conditions in the revised definition; 3 of these were suggested in direct response to the consultation question on preventable mortality and the remaining 2, although suggested under amenable mortality, are also preventable (see table 2). 
In general, we have excluded conditions that are not used in mortality coding and those that cannot be selected as the underlying cause of death under mortality coding rules.
Table 2: Causes of deaths considered preventable in light of wider public health interventions (excluding those in our current definition)
	Condition group and cause
	ICD-10 codes
	Age
	Wider public health intervention

	Infections
	 
	 
	 

	Pertussis
	A37
	0-14
	Primary prevention through vaccination 1,2,3

	Measles
	B05
	1-14
	Primary prevention through vaccination 3,4,5

	Rubella
	B06
	0-14
	Primary prevention through vaccination 3,6

	Maternal and infant
	 
	 
	 

	Spina bifida
	Q05
	0-74
	Significant reduction in spina bifida incidence (up to 70%) through periconceptual consumption of folic acid supplement and fortification of staple foods with folic acid 7,8,9

	Other infections (Diphtheria, Tetanus, Poliomyelitis and Varicella)
	A35- A36, A80, B01
	0-74
	Primary prevention though vaccination 3,10


1 Konig et. al., (2005) 2Blangiardi and Ferrera (2009) 3Roush et. al., (2007) 4Durrheim and Strebel (2015) 5Simons et. al., (2012)
6Chan et. al., (2015) 7Ministry of Health, (2003) 8Arth et. al., (2015) 9Santos et. al., (2016) 10Blencowe et. al., (2010)
Conditions excluded from the revised preventable mortality definition

Obesity
Obesity may contribute to death but it is not commonly recorded on death certificates as a cause of death. Where obesity is certified as a cause of death, it is common to find diseases such as coronary heart disease, diabetes, chronic obstructive pulmonary disease and pneumonia recorded as the underlying cause of death, rather than obesity itself. Less than 0.5% of all death certificates in each year between 2001 and 2014 identify obesity as the underlying cause of death. This figure is in stark contrast with evidence suggesting than obesity is responsible for 7% of deaths in the UK (Duncan et al., 2010).
The certification of obesity as a cause of death, and consequently its selection as an underlying cause of death, has increased over the last decade in England and Wales. It is likely that the increase in certification is partly due to factors such as the increased clinical awareness of, and willingness to certify, obesity as a cause of death (Duncan et al., 2010). Therefore, time trends in deaths where obesity was recorded as the underlying cause of death are difficult to interpret and may be misleading. We believe obesity deaths ought to be monitored by examining all certified causes, not just the underlying cause of death and have excluded it from the revised definition of preventable mortality on this basis.
Dysphagia
Dysphagia is mostly caused by other underlying health conditions, such as those affecting the nervous system and cancer of the head and neck. Dysphagia has not been considered in the revised definition of preventable mortality because it is mainly a symptom of other underlying conditions present at older ages.
Conditions not used in mortality coding or not used as an underlying cause

The following conditions have not been considered in the revised definition of preventable mortality because they are either not used in mortality coding or it is not possible to select them as the underlying cause of death under mortality coding rules:

· Misadventure whilst operating transportation and harbouring impulsive suicidal behaviours

· Target of perceived adverse discrimination and persecution
· Lack of physical exercise

· Self neglect, including Diogenes syndrome

Rationale for including deep vein thrombosis (DVT) and pulmonary embolism (PE) in the current preventable mortality definition
A respondent queried our inclusion of DVT and PE (broadly called venous thromboembolism) in the current preventable mortality definition. The respondent stated that they were not aware of prevention measures that could either reduce the prevalence, or prevent deaths from venous thromboembolism.

DVT and PE were included in our current preventable mortality definition because it is well documented that pharmacological and or mechanical prophylaxis can prevent them from occurring in surgical and non-surgical populations (Collins et. al., 1988; Roderick et. al., 2005; Kahn et. al., 2012). For example, a review of more than 70 randomised controlled trials involving more than 16,000 patients found that perioperative use of low-dose heparin prophylaxis can prevent about half of all pulmonary emboli and two-thirds of all deep vein thrombosis (Collins et. al., 1988). Similarly, mechanical compression devices have been found to reduce the risk of venous thromboembolism by about two-thirds when used alone and by about half when used in combination with pharmacological therapy (Roderick et. al., 2005).
Age limits
Is the current age limit of 74 years appropriate?

Some respondents wanted the upper age limit of 74 years, which is used for the majority of avoidable causes, increased although a new upper age limit was not proposed. The respondents cited increasing life expectancy, improvements in cause of death coding at older ages, and the fact that effective treatments are available at older ages as reasons for wanting to extend the upper age limit beyond age 74.
Despite increases in life expectancy in England and Wales (3 years for males and 2.5 years for females since 2001 (ONS, 2015)) and evidence that some conditions in the avoidable mortality definition may be effectively treated at older ages, the accuracy of cause of death certification and coding of the underlying cause of death remains an issue. This is because general frailty and the contribution of coexisting health conditions to death increases with age. In 2001, approximately 36% of all deaths among those aged 75 years and over reported 3 or more conditions on the death certificate. By 2014, this proportion had increased to 52%. In contrast, the proportion of deaths at younger ages reporting 3 or more conditions was not only lower, but remained relatively stable over time. For example, among 15 to 34 year-olds the proportion of death certificates reporting 3 or more conditions was 40% in 2001 and 41% in 2014.
The substantial increase in the number of coexisting health conditions mentioned on death certificates at older ages may be an artefact of changes in coding practice or improved cause of death certification by physicians. Conversely, because people are surviving longer, it may be due to real changes in the prevalence of diseases that cause death at older ages. Disentangling the sources of variation in the number coexisting health conditions mentioned on death certificates at older ages is difficult and beyond the scope of this consultation. 
In the absence of evidence quantifying the improvements, if any, in the accuracy of cause of death certification at older ages, the validity of avoidable mortality indicators based on a higher upper age limit becomes questionable and in light of this we will retain the upper age limit of 74 years.
It is important to note that the exclusion of those aged 75 years and over does not imply that effective treatment is not available at older ages. The causes included in the revised definition, as well as age limits, will be reviewed when we next consult on this topic. 
Rationale for age limits used for selected conditions

A respondent raised concerns about age limits for particular conditions and wanted to know why we chose them. There were concerns that the upper age limits for diabetes (49 years), and cancer and heart disease (74 years) were set too low, given the availability of effective treatment at older ages. Similarly, the respondent noted that influenza mainly affects older people where deaths from it are both amenable and preventable.
For cancer, heart disease and influenza only deaths before the age of 75 years are included in the avoidable mortality definition because the relatively high number of multiple causes of death mentioned on death certificates at older ages makes it more difficult to reliably assign the underlying cause of death. As already mentioned elsewhere in this document, this does not mean that some deaths among those aged 75 years and over cannot be avoided.
The upper age limit for diabetes mellitus is currently set at 49 years because there were concerns surrounding the effectiveness of blood glucose control in reducing vascular complications at older ages. However, we have reviewed the upper age limit for diabetes mellitus and decided to set it at 74 years in the revised definition in light of evidence from the United Kingdom Prospective Diabetes Study (UKPDS), which provides conclusive evidence that deaths from vascular complications can be avoided beyond the age of 49 years. 

The study found that intensive blood glucose control and tight blood pressure control reduced the risk of small blood vessel complications (e.g. retinopathy and nephropathy) by a quarter and deaths from cardiovascular disease (e.g. stroke and heart attack) by a third, respectively (American Diabetes Association, 2002). In addition, the effects of intensive blood glucose control seen during the trial were maintained during a 10-year follow-up period, while significant post-trial risk reductions emerged for diabetes-related death, myocardial infarction and death from any cause (Holman et. al., 2008a).

Avoidable mortality indicator for children and young people 

Rationale for a separate indicator

There was overwhelming support for a separate children and young people’s indicator of avoidable mortality.
There is growing concern that the improvements in the mortality and health of children and young people in the UK lag behind that of similar wealthy countries (Viner et. al., 2014). In addition, substantial regional variation in the rate of childhood death in the UK has been documented, with the 2006 Confidential Inquiry into Deaths of Children (Pearson, 2008) reporting higher childhood mortality rates in the North East region of England and in Northern Ireland than in other parts of the UK.
There is also evidence that a considerable proportion (26 to 43%) of childhood deaths is avoidable (Pearson, 2008) and a number of avoidable primary care factors have been identified (Harnden et. al., 2009). Some of these factors include failure to recognise the severity of symptoms, providing the wrong diagnosis, and not attending follow-up appointments. Similar explanations for childhood deaths have been identified by others, implying that many childhood deaths are avoidable in nature (Rees et. al., 2015; Wolfe et. al., 2014; Sidebotham et. al., 2014a).
A separate children and young people’s indicator of avoidable mortality may help to establish where further work is needed to improve childhood health care (Wolfe et. al., 2014). This indicator could increase understanding of how and why children die, and could potentially provide a framework for detailed investigation of unexpected childhood deaths (Fraser et. al., 2014). 

Overall, it is clear that a separate indicator for children and young people would be useful in light of higher rates of childhood mortality in the UK compared with similarly wealthy countries in Europe, the existence of regional variations in childhood mortality within the UK, and the fact that many childhood deaths could potentially be avoided. 
Are there any caveats for a separate indicator?

Despite the potential utility of a separate children and young person’s indicator of avoidable mortality, there are disadvantages. For example, the interpretation of patterns and trends may be difficult or even impossible given the relatively small number of childhood deaths. For instance, only 12 deaths from Measles have been registered in England and Wales since 2001. Small numbers like these have the potential to create large variability within the data, meaning that any interpretation should be made with caution (Wolfe et. al., 2014). Given the above we will be releasing this indicator as an experimental statistic for this year in order to gauge feedback on it.
What will the children and young people’s indicator look like?

The number of avoidable deaths in children and young people are likely to be too small to calculate statistically reliable age-standardised rates and standardised years of life lost rates by individual cause of death or by cause group. Therefore, we will only present these measures for all avoidable causes combined, without making any distinction between amenable and preventable deaths. To enable users who wish to examine the underlying data to do so, we will publish the age-specific number of deaths by individual cause.
Specific conditions to be included within the separate indicator

In addition to the conditions already included in our current definition of avoidable mortality, the following conditions will be included in a new indicator for children and young people.

Table 3: Causes of death considered avoidable in children and young people (excluding those in our current definition)
	Cause of death
	ICD-10 code
	Age
	Intervention 1

	Selected respiratory diseases
	J00-J06, J20-J22, J30-J39
	1-14
	Treatment using antimicrobial therapy and management of symptoms of acute respiratory infections.

	Pertussis (whooping cough)
	A37
	0-14
	Treatment using macrolide antibiotics e.g. clarithromycin and azithromycin.

	Measles
	B05
	0-14
	Primary prevention using MMR vaccine.                                                       Early administration of human normal immunoglobulin to susceptible groups exposed to the virus e.g. non-immune pregnant women, immunocompromised people and infants. Supportive care, including treatment of dehydration, infections and administration of vitamin A supplements.

	Rubella
	B06
	0-14
	Primary prevention using MMR vaccine.                                                       

	Intestinal infections
	A00-A09
	0-14
	Treatment of dehydration and antimicrobial therapy e.g. metronidazole for nosocomial diarrhoea and intestinal amoebiasis, and trimethoprim-sulfamethoxazole for enterotoxigenic Escherichia coli infection 8, 9.

	Other infections (Diphtheria, Tetanus, Poliomyelitis, Varicella)
	A35- A36, A80, B01
	0-19
	Primary prevention through vaccination.                                                      Early treatment of diphtheria using diphtheria antitoxins and antibiotics.                                                                                                            Medical management of tetanus using tetanus immune globulin and wound management.                                                                                                      


1 Please see footnotes for tables 1 and 2 for evidence of intervention
Conditions excluded from the avoidable mortality indicator for children and young people

Neglect or maltreatment
Factors such as mental health problems and substance abuse by parents, domestic violence and abuse, delay or failure to seek health care in a timely manner, and failure of professionals to identify a child’s medical and psychosocial needs all contribute to neglect (Dubwitz, 2013). Children who suffer neglect or maltreatment may not necessary have contact with the health care system or where contact is made, may go on to die even in the presence of good quality health care. Given that many of the factors that are responsible for causing neglect are outside the scope of the health care system, its inclusion in the amenable mortality definition and usefulness in measuring health care performance is controversial, so we have excluded it from the revised definition. 
Avoidable respiratory diseases in children and young people
Two respondents suggested including certain respiratory diseases in the avoidable mortality definition for children and young people.

While we have included some of the conditions suggested, others, particularly in the J47-J99 ICD-10 range, do not appear to be suitable for inclusion in the children and young people’s indicator. For example, lung diseases such as coalworker’s pneumoconiosis and pneumoconiosis due to asbestos and other mineral fibres are occupation-related diseases and are therefore not suitable for this indicator. Similarly, there is no effective pharmacological therapy for adult respiratory distress syndrome (ARDS), and although supportive measures exist, mortality rates have been reported to be as high as 75% (Dushianthan et. al., 2011). On this basis, we will only add acute upper respiratory infections (J00-J06), acute lower respiratory infections (J20-J22) and diseases of the upper respiratory tract (J30-J39) in to our current definition of avoidable mortality.
Age groups for the separate children and young people’s indicator of avoidable mortality 

On the whole there was consensus that children up to the age of 18 or 19 years of age should be included within the indicator. In agreement with the literature on issues affecting children and young people (Sidebotham et al., 2014a; Sidebotham et al., 2014b) it is our view that this separate indicator should include those aged 0 to 19 years of age. In addition, the upper age limit for this age range ensures that we can produce rates using our standard 5-year age groups.
Neonates (children under 28 days old) are not assigned an underlying cause of death at death certification and will therefore be excluded from the children and young people’s indicator.
Additional comments
Eight respondents provided additional comments relating to various aspects of the definition of avoidable mortality (and its subcategories) and the methods used in selecting avoidable deaths. These comments are addressed in this section.
Definition
ICD coding does not take into account severity of illness
A respondent noted that information on factors such as the severity of illnesses in children is not captured by the International Classification of Diseases (ICD) used in coding. They pointed out that failure to recognise the severity of illness; for example, in children is amenable to improved health systems. 
The limitations of using mortality data in assessing the performance of health systems are well documented. The concept of avoidable mortality does not take into account the severity of disease at presentation, underlying disease incidence, and interventions primarily aimed at improving the quality life. Nevertheless, avoidable mortality indicators provide a useful way of identifying causes where further investigation is warranted to reveal differences in processes and outcomes. In light of the limitations, avoidable mortality should not be regarded as the sole indicator of health system performance, but should be used in combination with other data sources to get a better picture of where problems may lie within health systems.
Sub-dividing avoidable mortality into intervention categories
A respondent suggested that we categorise avoidable deaths according to the level of intervention involved i.e. primary prevention, early detection and intervention, and improved treatment and medical care – an approach used by McCallum et al., (2013) in analysing avoidable mortality in Finland.
The problem with using intervention categories is that this approach assumes that deaths from potentially avoidable conditions can be entirely attributed to specific elements of the health care system when this may not be the case in practice. For example, while deaths from hypertension are mainly avoidable through early detection and treatment (secondary prevention), they are, albeit to a lesser extent, also avoidable through incidence reduction (primary prevention) and improved treatment and medical care (tertiary prevention). 

McCallum and colleagues analysed amenable mortality by individual condition and had to group them into intervention categories because of the small number of deaths from some of these conditions. Conversely, we report aggregate level (cause groups), not individual level indicators, so such a categorisation is not necessary to deal with small numbers. 
In addition, Tobias and Jackson (2001) grouped avoidable mortality conditions into intervention categories to measure the theoretical scope for further population health gain, but noted that this approach had limited use in measuring the quality of contemporary health care. 
What does our avoidable mortality definition measure?

A respondent wanted clarification about what our avoidable mortality definition measures. They felt that our criterion of selecting only those causes where there is a clear link between the number of deaths and health care intervention does not fully capture the definition of avoidable mortality as described by Nolte and Mckee (2004). The respondent wanted to know if our definition covers only conditions that are amenable to health care interventions or if it also includes those that are preventable through public health policy and measures.  

We would like to clarify that our definition includes conditions where it is reasonable to expect deaths to be avoided through good quality health care, even after the condition has developed (amenable mortality), as well as those where it is possible to prevent the condition from occurring in the first place (incidence reduction) through wider public health interventions, such as those targeted at reducing the incidence of smoking (preventable mortality). The selection criterion in question has been amended to reflect this.
Are all congenital anomalies amenable to health care?

A respondent noted that deaths from congenital malformations, deformations and chromosomal anomalies (referred to as congenital anomalies hereafter) are not amenable to health care. However, a specific list of these conditions was not provided. There is a little information on the effectiveness of treatment for every single congenital anomaly. Nevertheless, there is evidence that life-saving treatment and improving survival (WHO, 2010; Matthew et. al., 2013), is available for cardiac congenital anomalies (ICD-10 codes Q20-Q28), so we have decided to limit our definition of amenable congenital anomalies to these conditions only.

We also investigated concerns that congenital anomalies were inconsistently reported on death certificates. For example, it was felt that these conditions were sometimes recorded as the underlying cause and at other times as contributory factors. We have examined the trend in non-neonatal deaths between 2001 and 2014 and found no evidence that variations in certification practices adversely impacts on the number of deaths where the underlying cause was a congenital anomaly. In general, the number of deaths from congenital anomalies fell from 1,286 in 2001 to 1,126 in 2013. There was an increase in the number of these deaths between 2013 and 2014, but this was largely due to a change in the coding rules used in selecting the underlying cause of death.
Methodology
Should causes with 100 or fewer deaths a year be excluded?

Respondents queried the rationale for excluding causes that result in 100 or fewer deaths a year from our current definition of avoidable mortality. 
While this threshold ensures that trends in deaths from the conditions included in the definition are genuine and not due to chance alone, there is also a strong case that we are excluding conditions that are of public health importance, particularly in children and young people where this criterion might not be met because the age cut-off is more restrictive. Diseases such as measles and rubella may not result in 100 or more deaths, but it is important to monitor trends in these avoidable causes of death in light of the recent reluctance by parents to allow their children receive the MMR vaccine that protects against these diseases.
In the last consultation, we felt that the random variation in number of deaths from causes that are responsible for 100 or fewer deaths would make trends in summary indicators for these individual causes difficult to interpret. However, we do not present summary indicators for individual conditions and cause groups are not unduly affected by random variation in the number of annual deaths. We therefore agree that removing the threshold from the revised definition is more beneficial than retaining it.

Overlaps between amenable and preventable mortality
A respondent was concerned about our inclusion of all deaths from conditions that are amenable and preventable in both categories. In particular, they felt that the impact of health care on conditions other than Ischaemic heart disease (IHD) would be hidden because our amenable mortality indicator is heavily weighted by the large number of deaths from IHD. The respondent suggested that we include only 50% of deaths from Ischemic heart disease in the amenable mortality indicator.  

Although there is evidence that suggests that health care has a considerable impact on reductions in deaths from IHD, its precise contribution remains unresolved (Nolte and Mckee, 2003). Unal et al., (2007) estimated that 42% of the decrease in deaths from IHD in England and Wales between 1981 and 2000 was attributed to treatments in individuals, while a similar study by Bajekal et al., (2012) reported that treatments accounted for approximately 52% of the decline in IHD mortality in England between 2000 and 2007. The difference in these figures highlights the difficulty in producing precise estimates of the contribution of health care to reductions in IHD deaths. In fact, given that many chronic diseases are caused by many factors and the phases involved in their development, the feasibility of producing precise estimates of the proportion of deaths that are amenable to health care is questionable (Nolte and Mckee, 2003). There is no clear objective scientific basis for including 50% of IHD deaths in the amenable mortality category; rather Tobias and Jackson arrived at this split using an expert consensus process. Nevertheless, the concerns about the large number of IHD deaths masking trends in other amenable conditions is valid, so to prevent this, we will report two summary avoidable mortality indicators – one with, and the other without IHD deaths.
Next steps

· We will report indicators based on revised definitions of amenable, preventable and overall avoidable mortality in our annual avoidable mortality release on 29 May 2016.

· The release will include a separate indicator of avoidable mortality for children and young people. This indicator will not be reported for amenable and preventable deaths separately.

· The summary indicators of avoidable mortality in children and young people (e.g. age-standardised mortality rate) will be disaggregated by sex only.

· We will report the raw number of deaths from avoidable causes in children and young people, disaggregated by sex, age group and cause.

· This document is accompanied by a report examining the impact of the revisions to the avoidable mortality definitions. The analysis in that report is based on 2013 avoidable mortality data dual coded to the current and revised definitions.  
· Previously published avoidable mortality data will not be revised in light of the new avoidable mortality definition.

· The children and young people’s indicator will be published from data year 2014 onwards only. 

Getting in Touch

If you have any queries or comments about the consultation process, please email Simeon Bowen at ons.communications@ons.gsi.gov.uk or call 0845 601 3034.

You can also write to us at the following address:

Consultation Coordinator,

Room 1.101

Office for National Statistics,

Government Buildings,

Cardiff Road,

Newport,

South Wales,

NP10 8XG.

For further information on ONS consultations, please visit http://www.ons.gov.uk/ons/about-ons/get-involved/consultations/index.html
Follow us:

Facebook
Twitter
LinkedIn


Accessibility
All material relating to this consultation can be provided in braille, large print or audio formats on request. British Sign Language interpreters can also be requested for any supporting events.

Appendices

Appendix 1: Revised definition of avoidable mortality
	Condition group and cause
	ICD-10 codes
	Age
	Amenable
	Preventable

	Infections
	 
	 
	 
	 

	Tuberculosis
	A15-A19, B90
	0-74
	•
	•

	Selected invasive bacterial and protozoal infections
	A38-A41, A46, A48.1, B50-B54, G00, G03, J02, L03
	0-74
	•
	

	Hepatitis C
	B17.1, B18.2
	0-74
	•
	•

	Pertussis (whooping cough)
	A37
	0-14
	•
	•

	Measles
	B05
	1-14
	•
	•

	Rubella
	B06
	0-14
	
	•

	Other infections (Diphtheria, Tetanus, Poliomyelitis and Varicella)
	A35, A36, A80, B01
	0-19
	•
	•

	Intestinal infections

HIV/AIDS
	A00-A09

B20-B24
	0-14

All
	•
•
	•

	Neoplasms
	 
	 
	 
	 

	Malignant neoplasm of lip, oral cavity and pharynx
	C00-C14
	0-74
	
	•

	Malignant neoplasm of oesophagus
	C15
	0-74
	
	•

	Malignant neoplasm of stomach
	C16
	0-74
	
	•

	Malignant neoplasm of colon and rectum
	C18-C21
	0-74
	•
	•

	Malignant neoplasm of liver
	C22
	0-74
	
	•

	Malignant neoplasm of trachea, bronchus and lung
	C33-C34
	0-74
	
	•

	Malignant melanoma of skin
	C43
	0-74
	•
	•

	Mesothelioma
	C45
	0-74
	
	•

	Malignant neoplasm of breast
	C50
	0-74
	•
	•

	Malignant neoplasm of cervix uteri
	C53
	0-74
	•
	•

	Malignant neoplasm of bladder
	C67
	0-74
	•
	

	Malignant neoplasm of thyroid gland
	C73
	0-74
	•
	

	Hodgkin's disease
	C81
	0-74
	•
	

	Leukaemia
	C91, C92.0
	0-44
	•
	

	Malignant neoplasm of testis
	C62
	0-74
	•
	

	Malignant neoplasm of unspecified parts of uterus and body of uterus
	C54-C55
	0-44
	•
	

	Benign neoplasms 
	D10-D36
	0-74
	•
	

	Nutritional, endocrine and metabolic
	 
	 
	 
	 

	Diabetes mellitus
	E10-E14
	0-74
	•
	•

	Diseases of the Thyroid
	E00-E07
	0-74
	•
	

	Addison's disease
	E27.1
	0-74
	•
	

	Drug use disorders
	 
	 
	 
	 

	Alcohol related diseases, excluding external causes
	F10, G31.2, G62.1, I42.6, K29.2, K70, K73, K74 (excl. K74.3-K74.5), K86.0
	0-74
	
	•

	Illicit drug use disorders
	F11-F16, F18-F19
	0-74
	
	•

	Neurological disorders
	 
	 
	 
	 

	Epilepsy and status epilepticus
	G40-G41
	0-74
	•
	

	Cardiovascular diseases
	 
	 
	 
	 

	Rheumatic and other valvular heart disease
	I01-I09
	0-74
	•
	

	Hypertensive diseases
	I10-I15
	0-74
	•
	

	Ischaemic heart disease
	I20-I25
	0-74
	•
	•

	DVT with pulmonary embolism
	I26, I80.1-I80.3, I80.9, I82.9
	0-74
	
	•

	Cerebrovascular diseases
	I60-I69
	0-74
	•
	

	Aortic aneurysm and dissection
	I71
	0-74
	
	•

	Respiratory diseases
	 
	 
	 
	 

	Influenza (including swine flu)
	J09-J11
	0-74
	•
	•

	Pneumonia
	J12-J18
	0-74
	•
	

	Chronic obstructive pulmonary disorder
	J40-J44
	0-74
	•
	•

	Asthma
	J45-J46
	0-74
	•
	

	Selected respiratory diseases
	J00-J06, J20-J22, J30-J39
	1-14
	•
	

	Digestive disorders
	 
	 
	 
	 

	Gastric and duodenal ulcer
	K25-K28
	0-74
	•
	

	Acute abdomen, appendicitis, intestinal obstruction, cholecystitis/lithiasis, pancreatitis, hernia
	K35-K38, K40-K46, K80-K83, K85, K86.1-K86.9, K91.5
	0-74
	•
	

	Genitourinary disorders
	 
	 
	 
	 

	Nephritis and nephrosis
	N00-N07, N17-N19, N25-N27
	0-74
	•
	

	Obstructive uropathy and prostatic hyperplasia
	N13, N20-N21, N35, N40, N99.1
	0-74
	•
	

	Maternal and infant
	 
	 
	 
	 

	Complications of perinatal period
	P00-P96, A33
	All
	•
	

	Congenital malformations of the circulatory system
	Q20-Q28
	0-74
	•
	

	Spina Bifida
	Q05
	0-74
	
	•

	Unintentional injuries
	 
	 
	 
	 

	Transport Accidents
	V01-V99
	All
	
	•

	Accidental Injury
	W00-X59
	All
	
	•

	Intentional injuries
	 
	 
	 
	 

	Suicide and self inflicted injuries
	X60-X84, Y10-Y34
	All
	
	•

	Homicide/Assault
	X85-Y09, U50.9
	All
	
	•

	Misadventures to patients during surgical and medical care
	Y60-Y69, Y83-Y84
	All
	•
	•


Appendix 2: Avoidable mortality definition for children and young people
	Condition group and cause
	ICD-10 codes
	Age

	Infections
	 
	 

	Tuberculosis
	A15-A19, B90
	0-19

	Selected invasive bacterial and protozoal infections
	A38-A41, A46, A48.1, B50-B54, G00, G03, J02, L03
	0-19

	Hepatitis C
	B17.1, B18.2
	0-19

	Pertussis (whooping cough)
	A37
	0-14

	Measles
	B05
	1-14

	Rubella
	B06
	0-14

	Other infections (Diphtheria, Tetanus, Poliomyelitis and Varicella)
	A35, A36, A80, B01
	0-19

	Intestinal infections

HIV/AIDS
	A00-A09

B20-B24
	0-14

0-19

	Neoplasms
	 
	 

	Malignant neoplasm of lip, oral cavity and pharynx
	C00-C14
	0-19

	Malignant neoplasm of oesophagus
	C15
	0-19

	Malignant neoplasm of stomach
	C16
	0-19

	Malignant neoplasm of colon and rectum
	C18-C21
	0-19

	Malignant neoplasm of liver
	C22
	0-19

	Malignant neoplasm of trachea, bronchus and lung
	C33-C34
	0-19

	Malignant melanoma of skin
	C43
	0-19

	Mesothelioma
	C45
	0-19

	Malignant neoplasm of breast
	C50
	0-19

	Malignant neoplasm of cervix uteri
	C53
	0-19

	Malignant neoplasm of bladder
	C67
	0-19

	Malignant neoplasm of thyroid gland
	C73
	0-19

	Hodgkin's disease
	C81
	0-19

	Leukaemia
	C91, C92.0
	0-19

	Malignant neoplasm of testis
	C62
	0-19

	Malignant neoplasm of unspecified parts of uterus and body of uterus
	C54-C55
	0-19

	Benign neoplasms 
	D10-D36
	0-19

	Nutritional, endocrine and metabolic
	 
	 

	Diabetes mellitus
	E10-E14
	0-19

	Diseases of the Thyroid
	E00-E07
	0-19

	Addison's disease
	E27.1
	0-19

	Drug use disorders
	 
	 

	Alcohol related diseases, excluding external causes
	F10, G31.2, G62.1, I42.6, K29.2, K70, K73, K74 (excl. K74.3-K74.5), K86.0
	0-19

	Illicit drug use disorders
	F11-F16, F18-F19
	0-19

	Neurological disorders
	 
	 

	Epilepsy and status epilepticus
	G40-G41
	0-19

	Cardiovascular diseases
	 
	 

	Rheumatic and other valvular heart disease
	I01-I09
	0-19

	Hypertensive diseases
	I10-I15
	0-19

	Ischaemic heart disease
	I20-I25
	0-19

	DVT with pulmonary embolism
	I26, I80.1-I80.3, I80.9, I82.9
	0-19

	Cerebrovascular diseases
	I60-I69
	0-19

	Aortic aneurysm and dissection
	I71
	0-19

	Respiratory diseases
	 
	 

	Influenza (including swine flu)
	J09-J11
	0-19

	Pneumonia
	J12-J18
	0-19

	Chronic obstructive pulmonary disorder
	J40-J44
	0-19

	Asthma
	J45-J46
	0-19

	Selected respiratory diseases
	J00-J06, J20-J22, J30-J39
	1-14

	Digestive disorders
	 
	 

	Gastric and duodenal ulcer
	K25-K28
	0-19

	Acute abdomen, appendicitis, intestinal obstruction, cholecystitis/lithiasis, pancreatitis, hernia
	K35-K38, K40-K46, K80-K83, K85, K86.1-K86.9, K91.5
	0-19

	Genitourinary disorders
	 
	 

	Nephritis and nephrosis
	N00-N07, N17-N19, N25-N27
	0-19

	Obstructive uropathy and prostatic hyperplasia
	N13, N20-N21, N35, N40, N99.1
	0-19

	Maternal and infant
	 
	 

	Complications of perinatal period
	P00-P96, A33
	0-19

	Congenital malformations of the circulatory system
	Q20-Q28
	0-19

	Spina Bifida
	Q05
	0-19

	Unintentional injuries
	 
	 

	Transport Accidents
	V01-V99
	0-19

	Accidental Injury
	W00-X59
	0-19

	Intentional injuries
	 
	 

	Suicide and self inflicted injuries
	X60-X84, Y10-Y34
	0-19

	Homicide/Assault
	X85-Y09, U50.9
	0-19

	Misadventures to patients during surgical and medical care
	Y60-Y69, Y83-Y84
	0-19


The Impact of Revising the Definition of Avoidable Mortality
Key points
· There was an increase in the overall number of avoidable deaths in England and Wales under the revised definition of avoidable mortality compared with the previous definition. Despite this increase, the age-standardised overall avoidable mortality rates under both definitions were not significantly different.

· There was a substantial increase in the number of deaths and a significant increase in the age-standardised amenable mortality rate in England and Wales. This was due to the classification of chronic obstructive pulmonary disease (COPD) as amenable to health care. 
· COPD is included in the previous definition of preventable mortality, so its inclusion in the amenable mortality definition has no impact on the overall avoidable mortality figures.

· There was a small increase in the number of deaths from preventable causes under the new definition. Despite this increase, the age-standardised preventable mortality rates under both definitions were not significantly different.
Introduction
We ran a public consultation in 2015 to review our definition of avoidable mortality. One of the aims of this consultation was to review and, if necessary, update the current definition of avoidable mortality and associated age limits. We published a summary of the responses we received to the consultation and we have now developed a revised avoidable mortality definition. 

In this report, we examine the impact of the revised definition on the number of deaths and on the age-standardised mortality rates for causes of death that are considered avoidable in light of good quality health care and wider public health interventions. To assess this impact, previously published data for 2013 have been dual coded to the current and revised definition to help assess this impact.
For ease of reporting, the existing avoidable mortality definition is referred to as the ‘previous definition’ and the definition revised in light of the 2015 consultation as the ‘new definition’.

What are the differences between the old and new definitions?

In general, the new definition of avoidable mortality differs from the old definition in the following ways:

· The amenable and preventable mortality cause lists have been updated with additional causes of death where supporting evidence exists.

· The criterion of having 100 annual deaths before a condition can be considered for inclusion has been removed. Consequently, some conditions that were proposed, but excluded from the previous definition, have now been included in the new definition. 

· The upper age limits have been reviewed and, where supporting evidence exists, reset to reflect the avoidability of death at older ages.

· The conditions included in certain cause groups have been reduced where evidence of avoidability is limited or controversial. 
Details of all the revisions made to the previous avoidable mortality definition are available elsewhere in this document.

Impact of definition change on avoidable mortality in England and Wales
Overall avoidable mortality

In England and Wales (combined), there were more avoidable deaths under the new definition than the previous definition of avoidable mortality (115,474 compared with 114,740 respectively). In general, the increase in the number of avoidable deaths under the new definition occurred mostly in the older age groups. Despite this increase, the age-standardised mortality rates under both definitions were not significantly different. 

Overall, the magnitude of the avoidable mortality rate was 0.7% greater under the new definition than the previous definition (223.2 compared with 221.6 per 100,000 respectively).

A similar picture was observed for both sexes; the sex-specific number of deaths was higher under the new definition, but the mortality rates based on both definitions were not significantly different (table 1).
Table 1: Number of deaths and age-standardised rates of avoidable mortality for the new and previous definitions in England and Wales (combined), 2013 1,2,3,4
	Sex
	Previous definition
	New definition
	Are the rates significantly different?

	
	Number of deaths
	Rate
	Lower C.I.
	Upper C.I.
	Number of deaths
	Rate
	Lower C.I.
	Upper C.I.
	

	Males
	69,245
	278.3
	276.2
	280.4
	69,722
	280.4
	278.3
	282.5
	No

	Females
	45,495
	168.8
	167.2
	170.3
	45,752
	169.9
	168.3
	171.4
	No

	Persons
	114,740
	221.6
	220.3
	222.9
	115,474
	223.2
	221.9
	224.5
	No


1 Figures are for deaths registered in each calendar year
2 Figures for England and Wales combined include deaths of non-residents. 
3 Rates per 100,000 population years, standardised to the 2013 European Standard Population

4 C.I. (upper or lower) stands for 95% confidence interval. Confidence intervals are a measure of the statistical precision of an estimate and show the range of uncertainty around the estimated figure. Calculations based on small numbers of events are often subject to random fluctuations. As a general rule, if the unrounded confidence interval around one figure overlaps with the interval around another, we cannot say with certainty that there is more than a chance difference between the two figures

Figure 1 shows the change in mortality rates for males and females separately for England and Wales, 2013.

Figure 1: Age-standardised mortality rates from causes considered avoidable, by sex, for England and Wales, 2013.
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Overall avoidable mortality by cause group

With the exception of the ‘other avoidable conditions’ cause group, there was no significant difference between mortality rates based on the new definition and the previous definition by avoidable mortality cause group. The ‘other avoidable conditions’ cause group contains nutritional and endocrine diseases, neurological disorders, digestive disorders, genitourinary disorders, and maternal and infant conditions. The number of deaths from these conditions is relatively small, so they have been grouped into one cause group to ensure rates based on them are not unduly affected by the random variation in the annual number of deaths.
In the ‘other avoidable conditions’ cause group, the mortality rate based on the new definition was 14% higher than that based on the previous definition. The extension of the upper age limit of diabetes mellitus, from 49 to 74 years, is primarily responsible for this increase. 

There were small decreases in the number of deaths in younger age groups in the ‘other avoidable conditions’ cause group due to the reduced number of congenital anomalies included in the new definition.

Overall, the ranking of cause groups by avoidable mortality rates were the same under the new definition and old definition. A similar picture was observed for England and Wales separately and the sexes.
Impact of definition change on avoidable mortality in regions of England
For overall avoidable mortality, there were more deaths under the new definition compared with the previous definition in each region of England. Despite the increase, the age-standardised mortality rates under both definitions were not significantly different in each region.

Mortality rates based on the new definition were slightly higher in magnitude than those based on the previous definition, with the difference ranging from 0.5% in the South West to 1.1% in the West Midlands. However, the patterns observed under both definitions were the same, with rates being higher in the North East and North West than in any other region (figure 2).
Figure 2: Age-standardised mortality rates from causes considered avoidable for all persons, by country and region of England, 2013.
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Impact of definition change on amenable mortality in England and Wales
In England and Wales (combined), there was a substantial increase in the number of deaths from amenable causes, from 53,463 under the previous definition, to 62,351 in the new definition of amenable mortality. Of the additional 8,888 deaths, 4,886 were males and 4,002 were females.

The majority of the increase in amenable deaths was due to the inclusion of COPD in the new amenable mortality definition. Deaths from COPD contributed 8,199 out of the 8,888 additional deaths in the amenable mortality category.

The increase in the number of amenable deaths meant that the overall and sex-specific amenable mortality rates were significantly higher (by 16% for males and 19% for females) under the new definition than in the previous definition. 

A similar pattern was observed in England and Wales separately; however, the majority of the additional deaths were in England (table 2).

Where a condition is both amenable and preventable, deaths from it are counted only once in the overall avoidable mortality figure. Therefore, since COPD was included in our previous preventable mortality definition, it’s inclusion in the new amenable mortality definition has no impact on the overall avoidable mortality figures.

Table 2: Number of deaths and age-standardised rates of amenable mortality for the new and previous definitions in England and Wales (combined), 2013. 1,2,3,4
	Sex
	Previous definition
	New definition
	

	
	Number of deaths
	Rate
	Lower C.I.
	Upper C.I.
	Number of deaths
	Rate
	Lower C.I.
	Upper C.I.
	Are the rates significantly different?

	Males
	31,185
	125.0
	123.6
	126.4
	36,071
	145.3
	143.8
	146.8
	Yes

	Females
	22,278
	 83.9
	 82.8
	 85.0
	26,280
	 99.4
	 98.2
	100.6
	Yes

	Persons
	53,463
	103.7
	102.8
	104.6
	62,351
	121.6
	120.6
	122.6
	Yes


1 Figures are for deaths registered in each calendar year

2 Figures for England and Wales combined include deaths of non-residents. 
3 Rates per 100,000 population years, standardised to the 2013 European Standard Population

4 C.I. (upper or lower) stands for 95% confidence interval. Confidence intervals are a measure of the statistical precision of an estimate and show the range of uncertainty around the estimated figure. Calculations based on small numbers of events are often subject to random fluctuations. As a general rule, if the unrounded confidence interval around one figure overlaps with the interval around another, we cannot say with certainty that there is more than a chance difference between the two figures

Figure 3: Age-standardised mortality rates from causes considered amenable to healthcare, by sex, England and Wales, 2013
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The greatest increases in the number of deaths from amenable causes under the new definition occurred at older ages because of the addition of COPD to the cause list and the extension of the upper age limit of diabetes mellitus. As expected, the greatest increase in mortality rate under the new amenable mortality definition was seen in the respiratory diseases (232%) 
In the ‘other amenable conditions’ cause group, there was a reduction in the number of deaths in younger age groups under the new definition. This is because only congenital anomalies of the circulatory system are included in the new definition, whereas all congenital anomalies were included in the previous definition. Regardless of the decrease in deaths at younger ages, the overall number of deaths in this cause group increased because of the substantial number of additional deaths that resulted from extending the upper age limit for diabetes mellitus. Consequently, the mortality rate for the ‘other amenable conditions’ cause group increased significantly under the new definition by 13%.

Impact of definition change on preventable mortality in England and Wales
There was a small increase in the number of deaths from preventable causes in England and Wales (combined), from 96,072 under the previous definition, to 97,264 in the new definition of preventable mortality. Of the additional 1,192 deaths, 699 were males and 493 were females. 
Despite the increase in the number of deaths, the age-standardised mortality rates based on the previous definition and the new definition were not significantly different. 

A similar pattern was observed for both sexes, with the number of deaths being higher under the new definition compared with the previous definition, but the mortality rates produced using both definitions not being significantly different (table 3).

The increase in the number of preventable deaths under the new definition was most noticeable in older age groups. The greatest increase was observed in the ‘other preventable conditions’ cause group, again due to the extension of the upper age limit for diabetes mellitus.

Table 3: Number of deaths and age-standardised rates of preventable mortality for the new and previous definitions in England and Wales (combined), 2013. 1,2,3,4
	
	Previous definition
	New definition
	

	Sex
	Number of deaths
	Rate
	Lower C.I.
	Upper C.I.
	Number of deaths
	Rate
	Lower C.I.
	Upper C.I.
	Are the rates significantly different?

	Males
	58,481
	235.6
	233.7
	237.6
	59,180
	238.5
	236.5
	240.4
	No

	Females
	37,591
	139.0
	137.5
	140.4
	38,084
	140.9
	139.4
	142.3
	No

	Persons
	96,072
	185.6
	184.4
	186.7
	97,264
	187.9
	186.7
	189.1
	No


1 Figures are for deaths registered in each calendar year

2 Figures for England and Wales combined include deaths of non-residents. 
3 Rates per 100,000 population years, standardised to the 2013 European Standard Population

4 C.I. (upper or lower) stands for 95% confidence interval. Confidence intervals are a measure of the statistical precision of an estimate and show the range of uncertainty around the estimated figure. Calculations based on small numbers of events are often subject to random fluctuations. As a general rule, if the unrounded confidence interval around one figure overlaps with the interval around another, we cannot say with certainty that there is more than a chance difference between the two figures

Figure 4: Age standardised mortality rates from causes considered preventable, by sex, England and Wales, 2013
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Reference tables
Reference tables containing avoidable, amenable and preventable mortality data for 2013, based on the new and previous definitions, by country and region of England, as well as the age-specific numbers of deaths are available as in an excel workbook accompanying this document. 
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