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Introduction

The objectives of this project were to refine and update the statistical evidence behind the

Housing Health and Safety Rating System (HHSRS). The report on the project is published as

three documents.

Volume I provides the background to the project and summarises the stages involved in

producing the statistics. Volume II gives the main results – the average likelihoods and spread

of harm outcomes for each hazard. Volume II also contains brief reviews of the literature for

each hazard.

This Volume III is the Technical Appendix which discusses and explains the steps involved. It

is intended to give sufficient information to enable the processes and the analyses to be

reproduced. However, it should be read with Volume I to provide the background and context.

Volume I also gives details of the sources of each of the datasets used in this work1.

This Volume includes explanation of –

• A Housing and Population Database.

• The creation and validation of home injury data from the Home Accident Surveillance

System data.

• The analysis of data on uncontrolled fires in dwellings.

• The Hospital Episode Statistics and Mortality Data.

It also contains, as an Annex, tables showing the development of the results from the project.

The first of these was a major step. For the project to provide reliable results of sufficient detail,

it was necessary to obtain the most recent data at postcode level for the whole of country. As no

single housing and population dataset provided all the necessary information, a database was

created by combining information for various datasets. This Housing and Population Database

was then used to analysis the injury and the health data.

1 See Volume I, Chapter 3.
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Chapter 1

Development of the Housing
Data Base

1.01 To determine the appropriate statistics on the likelihood and spread of harms for each health

and safety hazard, existing data on deaths, illnesses and accidents, fires and crime were to be

matched to housing data at postcode level. The housing data to achieve this needed to provide

details of the housing characteristics, including age, type and condition. Also needed were the

characteristics of the population at postcode level.

1.02 This methodology is based on the premise that postcodes will comprise housing of similar type,

age and condition, each postcode being relatively small (containing some 14 dwellings on

average).

Data Requirements

1.03 Thus, to provide robust results of sufficient detail, the most up-to-date data was required –

a) at full post code level;

b) for all post codes in England and Wales; and

c) for dwelling characteristics.

Postcode level data

1.04 While postcodes can be assumed to be generally homogeneous, this is decreasingly the case with

larger geographical units. For example, a free sample of one of the datasets2 gave information

for the 176 postcodes in Coventry postal sector CV6 2. This showed that, while the sizes of

these postcodes range from 1 to 61 dwellings, only three (or under 2%) fail to exhibit a

predominant dwelling type and age. However, it also showed that the sector overall has many

different ages and types of dwelling and that frequently these housing differences occur in

adjacent postcodes, often along the same street (see Table 1).

2 Residata – see paras 1,21, Table 4 and Volume I, para 3.02.3.

8



1.05 Table 1 shows the predominant dwelling characteristics of the 502 dwellings in the first 20

postcodes comprising CV6 2A. While half of this particular area comprises fairly uniform

housing (most of Brownshill Green and Mapleton Roads being 1921-45 terraced housing and

Overslade Cresent being later, 1946-79 terraced housing) the other half of the area is much

more mixed in terms of its dwelling characteristics. Hollyfast Road alone containing four

different predominant house types.

1.06 Compared with analysing data at postcode level, working at enumeration district level (where

the number of dwellings average some 130) or at the level of postcode sectors (where the

average is 2,500 or more) would produce far less reliable statistics. Therefore the analysis was to

be based at postcode level as far as possible.

All postcodes

1.07 Where hazards are very frequent, such as those from cold homes, and where the data on

consequent harms is taken only from country wide mortality and hospital episode statistics, it

would be possible to use housing data from only a sample of postcodes – specifically that

provided by the EHCS samples. However, in the case of safety hazards, where much of the data

on accidents is, itself, from a sample survey4, and in the case of less frequent health hazards such

Table 1 – Sample of Residata3

Dwelling Characteristics

Postcode Street No.
of

dwgs

Age Type Tenure & size Source of data

CV6 2AA Westhill Road 17 1921 – 45 Terraced OO, 3 bedrm Building surveyor
CV6 2AB Hollyfast Road 4 1946 – 79 Terraced OO, 3 bedrm Insurance proposals
CV6 2AD Westhill Road 32 1921 – 45 Terraced OO, 3 bedrm Building surveyor
CV6 2AE Hollyfast Road 23 1921 – 45 Semi-det OO, 3 bedrm Building surveyor
CV6 2AF Hollyfast Road 31 1946 – 79 Semi-det OO, 3 bedrm Building surveyor
CV6 2AG Hollyfast Road 22 1921 – 45 Detached OO, 3 bedrm Building surveyor
CV6 2AH Hollyfast Road 9 1946 – 79 Bungalows OO, 3 bedrm Insurance proposals
CV6 2AJ Northbrook

Road
4 Pre 1920 Detached LA/HA, 3 bedrm Insurance proposals

CV6 2AL Coundon
Green

18 1946 – 79 Detached OO, 3 bedrm Building surveyor

CV6 2AN Brownshill
Green Rd

12 1946 – 79 Flats LA/HA, 1 bedrm Insurance proposals

CV6 2AP Brownshill
Green Rd

38 1921 – 45 Terraced OO, 2 bedrm Building surveyor

CV6 2AQ Brownshill
Green Rd

14 1921 – 45 Terraced OO, 3 bedrm Insurance proposals

CV6 2AR Brownshill
Green Rd

41 1921 – 45 Terraced OO, 3 bedrm Building surveyor

CV6 2AS Brownshill
Green Rd

38 1921 – 45 Terraced OO, 3 bedrm Building surveyor

CV6 2AT Overslade
Crescent

32 1946 – 79 Terraced OO, 3 bedrm Building surveyor

CV6 2AU Overslade
Crescent

35 1946 – 79 Terraced OO, 3 bedrm Building surveyor

CV6 2AW Overslade
Crescent

41 1946 – 79 Terraced OO, 3 bedrm Building surveyor

CV6 2AX Overslade
Crescent

31 1946 – 79 Terraced OO, 3 bedrm Insurance proposals

CV6 2AY Mapleton Road 32 1921 – 45 Terraced OO, 3 bedrm Building surveyor
CV6 2AZ Mapleton Road 28 1921 – 45 Terraced OO, 3 bedrm Building surveyor

3 Ibid.

4 That is the Home Accident Surveillance System (HASS), on which see Chapter 2 and Volume I paras
3.03.1.

Development of the Housing Data Base
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as those from carbon monoxide, this approach would generally not provide a sufficiently large

enough sample for analysis.

1.08 For most hazards, particularly the safety hazards, reliable and detailed statistics could only be

provided by analysing the housing and population characteristics in all postcodes in England for

which data on illnesses and accidents is available. This meant that the first, and a major, stage

of the project was to create a postcode database of housing and population characteristics.

Recent data on dwelling characteristics

1.09 Specific data on housing conditions is not available for the majority of postcodes, being only

generally available from national sample surveys, such as the English House Condition Survey

(EHCS)5, or from geographically limited, local house condition surveys. However, due to the

introduction – by Housing Byelaws and later Building Regulations – of progressively higher

standards of construction and design on the one hand, and the deterioration of existing building

fabric on the other, dwelling age has been shown to provide a very good general proxy for

housing conditions.

1.10 Housing conditions are also closely related to tenure and dwelling type. The 1996 EHCS found,

for example, that ‘‘There is a very strong relationship between unfitness and dwelling age’’ but

also that ‘‘ the level of unfitness is particularly high in converted flats’’6. Similarly, although

substantially lower overall in the private rented stock, in every sector the mean energy

efficiency of homes generally falls significantly with increasing dwelling age7.

1.11 The 1991 Census collected information on housing tenure and dwelling type, but not on

dwelling age. Moreover, the smallest spatial level at which Census data for England and Wales

is available is the enumeration district (such districts being some 9 or 10 times larger than the

average postcode). Also, this 1991 Census does not provide any information on housing built

over the last ten years, to the latest Building Regulation standards where hazards caused or

exacerbated by housing conditions are likely to be lowest.

1.12 The project called for the range of risk to be determined for each hazard, as well as just the

average risk. Without data on the newest housing this requirement could not be met. This

meant that alternative sources of data to the Census needed to be identified.

ACORN HousePlus and Residata Housetypes

1.13 A number of commercial firms have developed geodemographic classifications systems as tools

for consumer marketing. Most of these are based on the 1991 Census, but have been

subsequently developed through the extensive use of other survey data to ensure that not only is

their data kept up to date, but meets the particular niche market at which the system is aimed.

1.14 This project investigated the reliability of two such classification systems, both providing data

on dwelling ages for individual postcodes. The first, known as HousePlus, is an extension of

CACI’s ACORN classification system, and is aimed primarily at retail marketing of products

such as newspapers. The second is Residata Housetypes and was developed predominantly for

5 See Volume I, para 3.02.1.

6 EHCS 1996 Main Report, paras. 6.10-11, p.63

7 EHCS 1996 Energy Report, Table A5.2, p.247

Volume III – Technical Appendix
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the property insurance market. A third classification system developed by MORI Financial

Services and CLARITAS is aimed primarily at the financial services industry, and appeared less

relevant being primarily household rather than being dwelling and neighbourhood based.

1.15 HousePlus is based on 4 million survey records provided by Consumer Access Ltd, electoral rolls

and CACI lifestyle database. It purports to provide a proportional breakdown of the dwelling

ages, types, tenure, household composition and council tax bands in each individual postcode.

An analysis of a free sample of the data for 23 postcodes in Great Britain, showed that the

dwelling characteristics were derived for a larger spatial unit, such as the enumeration district

(ED) or the postal sector, and then applied to all the postcodes in that larger unit. This would

have major implications for this work.

1.16 In two of the sample postcodes, for example, HousePlus showed a spread of house types and

ages, whereas the Royal Mail’s postal address file (PAF) showed all of the addresses in each

postcode to be flats, in one case all of these being in one named block. In several other cases,

the proportional spread of house types is not at all consistent with the small number of

dwellings in the postcode. Nor in some postcodes is the data compatible with CACI’s own

ACORN classifications. Taking the largest proportions to represent the predominant dwelling

characteristics of each postcode could be misleading where, as is frequently the case, a postcode

is atypical of the surrounding ED or postal sector (see paras 1.04-1.06 and Table 1 above).

1.17 While HousPlus would provide important information, particularly on the ACORN

classification, other data was necessary to give more reliable information at postcode level.

1.18 Residata Housetypes, developed by ISL, is based on 12 million survey records and because of its

primary use in determining risks in the property insurance market, is focussed on providing

reliable housing data. The predominant dwelling age and type in each postcode is determined

from –

a) building surveyors reports in the case of 45% of all homes;

b) insurance proposal forms or marketing survey forms from large suppliers in 39%:

c) marketing survey forms from smaller companies in 7.6% of homes; and

d) a combination of these sources in the case of 1.7%.

1.18 In only 6.4% of homes is the dominant type determined from enumeration district data and in

only just over 0.3% of cases from data at postcode sector level.

1.19 From the information obtained, it seemed that Residata Housetypes was unique in not only

providing reliable and up to date information on dwelling age and type for each postcode in the

UK, but also by giving an indicator of the confidence level associated with the age and house

type classification.

Information obtained from CACI and ISL

1.20 It was decided, therefore, that data was needed from both sources, both CACI and ISL. Tables 2

and 3 below give details of the data obtained. The variables highlighted are those which were

Development of the Housing Data Base
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considered essential or highly desirable for determining, for each hazard and vulnerable group,

the average likelihood and spread of harms for housing of different ages and types.

Table 2 – Specification of Data from CACI

CACI DATA REQUIREMENT/Variables Notes

Coverage:- All full postcodes in England and
Wales

Essential (TIPS)
Variables:-

Postcode Full postcode reference

ACORN (Neighbourhood types) 54 neighbourhood categories
Highly desirable
Variable:-

Population Profile 2000 (or earlier)
Population by 11 age bands

Resident population of postcodes by 11
age bands (updated from 1991 Census)

Table 3 – Specification of Data from ISL

ISL DATA REQUIREMENT/TIPS variables Notes

Coverage:- All full postcodes in England and
Wales

Essential (TIPS) Post-cod Full postcode reference
Variables:- Resihous (Residata Housetype) 25 categories (5 dominant dwelling age

by 5 types)
Desirable (TIPS)
Variables:-

Rd tenure (tenure/No. of bedrooms) 20 categories (4 dominant tenures by
number of bedrooms)

Hhconf (Residata confidence level) 7 categories giving source of above
information

Desirable Propband (R. property value band) 9 categories (including unclassified)
Variables:- Houses (from Royal Mail, PAF) Number of households (postal

addresses) in postcode

Volume III – Technical Appendix
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Matching ACORN and Residata Data

1.21 The data provided by ISL in a dBase file ‘Residata.dbf’ to that provided by CACI in an

unspecified file ‘E&W Postcode Database’8 were matched by postcodes in England and Wales to

create an SPSS data File ‘Residataacornew.sav.

Data provided by ISL and CACI

1.22 The ISL ‘Residata.dbf’ file comprises housing data for 1,412,139 postcodes in the UK. (It also

included postcodes in Scotland and Northern Ireland as well as in England and Wales). Six

variables are provided as listed in Table 4 below, and these are subdivided by codes (for

example, for house type there are 25 codes giving the age and type of property – detached,

semi-detached etc). Although covering only some 65% of all postcodes in the UK, there is no

missing data in the 1.4 million cases given.

1.23 The CACI ‘E&W Postcode Database’ file comprises neighbourhood and population data for

1,925,832 postcodes. These are predominantly in England and Wales, but include 81 ‘stray’

postcodes in the postal sectors of PH49 4 (Ballachullish) and PH50 4 (Kinlockleven) in the

Perth postal area of Scotland. Twenty-seven variables are provided as listed in Table 5.

8 These data files were provided on licence for use for this project only and for the duration of the project.

Table 4 – Variables in ISL ‘Residata.dbf’ file

Variable name Variable type Categories Variable description

Com_unit String 1,412,139 Full postcode
houses Numeric number Number of addresses in postcode.
resihous Numeric 25 Dominant dwelling age & type in postcode.
hhconf Numeric 8 Source of ‘resihous’ data.
propval Numeric 9 Average property value in postcode.
rdtenure Numeric 20 Dominant tenure and dwelling size in postcode.

Development of the Housing Data Base
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1.24 Dependent on the particular variable, there is a considerable amount of missing and unavailable

data in the CACI file. This is summarised in Table 6.

1.25 The ACORN type is given for 1,805,980 or nearly 94% of all postcodes, 2.6% of cases having

missing data and the ACORN type being specifically categorised as type 55 ‘‘Unclassified’’ in

the remaining 3.6% of postcodes.

1.26 A total population and full age distribution is provided in under a half of all the 1.9 million

postcodes (see the bottom line of Table 6). There are missing data in one or more of the age

variables (v8 to v27) in only just over 4% of all postcodes; the bulk of the unknown populations

of postcodes result from all the age variables being set to zero. This occurs in all 412,000 cases

Table 5 – Variables in CACI ‘E&W Postcode Database’ file

Variable name Variable type Categories Variable description

v1 (now v0) String 1,925,832 Full postcode

v2 (now v1) Numeric 2 Deletion flag
v3 (now v2) Numeric 2 Large user flag
v4 (now v3) Numeric 6 digit Grid Easting
v5 (now v4) Numeric 6 digit Grid Northing
v6 (now v5) Numeric 55 ACORN type for postcode
v7 (now v6 & v7) String Text ACORN description
v8 Numeric number Population 0-4 yrs in postcode
v9 Numeric number Population 5-9 yrs
v10 Numeric number Population 10-14 yrs
v11 Numeric number Population 15 yrs
v12 Numeric number Population 16-17 yrs
v13 Numeric number Population 18-19 yrs
v14 Numeric number Population 20-24 yrs
v15 Numeric number Population 25-29 yrs
v16 Numeric number Population 30-34 yrs
v17 Numeric number Population 35-39 yrs
v18 Numeric number Population 40-44 yrs
v19 Numeric number Population 45-49 yrs
v20 Numeric number Population 50-54 yrs
v21 Numeric number Population 55-59 yrs
v22 Numeric number Population 60-64 yrs
v23 Numeric number Population 65-69 yrs
v24 Numeric number Population 70-74 yrs
v25 Numeric number Population 75-79 yrs
v26 Numeric number Population 80-84 yrs
v27 Numeric number Population 85 + yrs

Table 6 – System and user missing data in CACI ‘E&W Postcode Database’ file

Variable name Variable type Valid cases Missing data Coded
NK/NA etc

v1 (now v0) Full postcode 1,925,832 None None
v2 (now v1) Deletion flag 412,000 (coded 1) None None
v3 (now v2) Large user flag 435,289 (coded 1) None None
v4 (now v3) Grid Easting 1,830,983 (95.1%) 94,849 (4.9%) None
v5 (now v4) Grid Northing 1,830,983 (95.1%) 94,849 (4.9%) None
v6 (now v5) ACORN type 1,805,980 (93.8%) 50,333 (2.6%) 69,519 (3.6%)
v7 (now v6 & v7) ACORN description as above as above as above
v8 to v27 Population data 950,735 82,827 (4.3%) 892,270 (46.3%)

Volume III – Technical Appendix
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where the ‘‘Deletion flag’’ is coded 1, in a further 171,697 cases where the ‘‘Large user flag’’ is

coded 1 and in 308,573 other cases for no obvious reason.

Creating the new SPSS file

‘Residataacornew.sav’.

1.27 To produce a new combined file, the ‘Residata.dbf’ file and the CACI ‘E&W Postcode

Database’ file were first converted to separate SPSS data files. This was straightforward in the

case of the former dBase file.

1.28 In the case of the unspecified CACI file, however, each variable was separated by a comma,

although the string variable (v7), giving the ACORN description, also included commas. Like

the majority of cases, the ACORN description for all the early postcodes included one comma

and this resulted in the string variable v7 being split across two variables after conversion to

SPSS. The fact that later ACORN descriptions often lacked a comma, or included two

commas, also resulted in the misalignment of many of the following population variables (v8 to

v27) after conversion, with some population variables running from v7 to v26 and others from

v9 to v28.

1.29 This problem was solved by computing a new variable ‘‘comas’’, coded 1, 2 or 3 depending on

the number of commas (nil, 1 or 2 respectively) in each of the 55 ACORN descriptions (and

for missing descriptions). A short computer programme was then devised to shift all the

population variables one cell to the right in the cases of code 1 and one cell to the left for code

3. In the latter cases, the text in the string variable v7 was also extended to include the last part

of the ACORN description in v8, which was consequently overwritten by the shifting

procedure. Finally, string variables were changed to numeric variables as appropriate.

1.30 Neither was matching the Residata and ACORN files by postcode entirely straightforward.

While the Residata postcode variable (com_unit) followed the traditional format (e.g. SW6

7HB), the ACORN postcode variable v1 (v0 after conversion to SPSS) included leading blanks

to always give an eight space postcode (e.g. SW 6 7HB). This problem was overcome by using

sub-string functions on each file to create 3 new variables for the postal area (e.g. SW), district

(e.g. 6) and postal sector and unit (e.g. 7HB) and to trim these of any leading blanks. The two

data sets were then matched on these three new variables.

1.31 Finally, the combined file was limited to postcodes in England and Wales. The new postal area

variable (pc12) was used to delete the Residata cases included in the 16 postal areas of Scotland

and one postal area of Northern Ireland. The 81 ‘stray’ ACORN cases in the Perth postal area

(for which there was no Residata) were also deleted by this process. However, Residata and

ACORN cases for the Galahiels, Selkirkshire postal district TD15 were retained as, despite

having Scottish postal addresses, these fall in the English local authority district of Berwick-

upon-Tweed.

Contents of ‘Residataacorn.sav’

1.32 The new file comprised 1,925,751 cases for postcodes in England and Wales for which there was

housing data from Residata and/or ACORN data from CACI. The frequencies for the main

variables and overlap between the two data sets are shown in Table 7. There were 685,558 cases

Development of the Housing Data Base
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where there was some ACORN data but no Residata, but no cases where there was Residata

and no ACORN data whatsoever.

1.33 There was full Residata available for a total of 1,240,193 or over 64% of all the postcodes on

the file, while the specific ACORN type was known in 1,805,908 or nearly 94% of all cases.

However, the age distribution of the population was available for only 950,683 or 49% of all

postcodes. A full match between housing data from Residata and the classified ACORN type

was achieved in 1,236,597 or 64.2% of all cases, while a match with Residata and the full

population data from CACI occurred in 913,028 or 47.4% of all cases.

1.34 The combined file ‘Residataacornew.sav’ provided a total of 39 variables. These comprised the 6

variables derived from the original Residata file and 28 variables from the original CACI file

(including two variables to cover the ACORN description), plus 5 new variables used in

matching and validating the new file. The latter included the three variables for the postal area,

district and postal sector and unit, used in matching the two data sets, and the variable ‘comas’

used in re-aligning the data after conversion to SPSS. A new variable ‘totpers’ was also

included, which being the sum of the variables v8 to v27, provided the total population of each

postcode as estimated by CACI . A summary of all the variables on the new file is given in

Table 8.

Table 7 – Cross tabulation of main ACORN data with Residata for E & W.

Main ACORN data Residata NO Residata Total Cases

ACORN type classified 1 to 54 1,236,597 569,311 1,805,908
ACORN type 55 ‘Unclassified’ 3,565 65,953 69,518
ACORN type (missing data – coded .0) 31 50,294 50,325

Full population data for postcode 913,028 37,655 950,683
Non available data (total population ¼ 0) 247,316 644,927 892,243
Missing data in 1or more age bands 79,849 2,976 82,825

Total Cases (ACORN v1 or v2 ¼ 1 or 0) 1,240,193 685,558 1,925,751

Table 8 – Variables in SPSS data file ‘Residataacornew.sav’.

Variable name Variable type Categories Variable description

6 Residata variables See table 2 See table 2 See table 2
pc12 String 2 digit Postal area
pc34 String 2 digit Postal district
pc58 String 3 digit Postal sector & unit
28 CACI variables See table 3 See table 3 See table 3 (ACORN description ¼ v6 & v7)
comas Numeric 3 ‘Flag’ for realignments (see para 1.27)
totpers Numeric number Total population of postcode

Volume III – Technical Appendix
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An Assessment of the Reliability of
Residata Housing Data

1.35 To assess the reliability of the information provided by Residata, the predominant tenure,

dwelling age, type, size and average property value in each postcode was compared with the data

on the predominant tenure, dwelling age and housing types in the local area (from section 23 of

the physical survey) from the 1996 EHCS.

1.36 The two were matched by postcode and the resulting 14,329 cases, which had both 1996 EHCS

data and Residata, were analysed. This represented a total of over 17.5 million or nearly 90% of

all households in England.

1.37 Table 9 compares the number of ‘households’ in the postcode, as provided by Residata and

derived from the Royal Mail’s postal address file (PAF), and the size of the local area as

determined by the EHCS surveyor. This shows that in the majority of cases the local area was

larger than the postcode. The average size of the postcode for the matched sample was some 30

homes, whereas the most common size of a local area (35% of all areas) was between 100 and

300 dwellings. This tended to increase the discrepancies between the two data sets. If the

EHCS local areas had been drawn more tightly then their housing characteristics may have

been more likely to have matched those of the generally smaller postal units.

Tenure

1.38 Despite the differences in the area of housing being assessed, the predominant tenure of the

postcode as recorded by Residata (‘Owned’, ‘Private’ or ‘Council/HA’) correlated well with the

tenure of the sample dwelling/s and/or surrounding local area/estate as recorded by the 1996

EHCS. For example, in postcodes where Residata shows the housing to be predominantly

Council or Registered Social Landlord (RSL) owned, the EHCS found the sample dwelling to

be socially rented and/or located in an area of LA or HA built housing, in over 91% of cases.

An equally strong correlation applied for the owner occupied sector and clearly different

tenures are recorded by Residata and the EHCS in less than 10% of cases for any tenure. (See

Table 10.)

Table 9 – Size of postcode (from Residata) by size of EHCS local area

Residata Row % of local areas of different size as determined by EHCS Stock total
postcode thousands

Isolated Under 25 25-49 50-99 100-299 300+

Under 25 1.8 19.4 16.8 20.4 30.1 11.5 7,155
25 – 49 - 4.5 15.1 24.9 37.9 17.6 7,976
50 – 99 - 1.3 9.8 26.6 39.0 23.3 2,271
100 + - 100 1
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1.39 That said, the compatibility for private rented housing was less clear than for owner occupied

and socially rented housing. This was because the EHCS question on the predominant tenure of

the local area does not distinguish between private renting and owner occupation, and because

privately rented housing is likely to occur in smaller pockets. Compatibility for ‘Mixed tenure’

was also difficult to ascertain as the EHCS records the predominant tenure as built and not the

current tenure and, as shown above, also often refers to an area of a different size and

boundaries to the postcode.

Dwelling age

1.40 There was also a good correlation with the predominant age of housing in the postcode as

recorded by Residata and the age of the sample dwellings and/or housing in the local area/estate

as shown by the 1996 EHCS. (Residata age categories are pre 1920, 1920-45, 1946-1979 and

1980 plus, while the equivalent EHCS age bands run Pre 1919, 1919-44, 1945-64, 1965-80 and

post 1980.) The proportion of cases where the Residata and EHCS age bands are fully

compatible, ranges from some 68% for inter-war dwellings to some 87% for those built between

1945/46 and 1979/80. The percentage of cases where the predominant age of the area as

recorded by Residata and the EHCS differ by more than one EHCS age band amounts to well

under 10% in each case.

1.41 As with mixed tenure, very few local areas (under 8%) are specifically recorded by the EHCS

surveyors as having no predominant dwelling age, although in a further 16.1% of cases they

record the age of the sample dwelling as being different from the area. Here, the large

discrepancy between Residata and EHCS findings probably results mainly from the differences

between the post code and local area assessed by the EHCS. Where age differences occur in

adjacent dwellings, this is likely to be less apparent where, as is normal in the EHCS, a larger

area of housing is being considered.

Table 10 – Correlation between Residata and 1996 EHCS re. tenure

Residata % of Residata cases which agree or disagree with EHCS findings Stock total
predominant thousands
tenure of
postcode

Same as EHCS
sample dwelling

Same as EHCS
area by tenure

only

EHCS area
tenure

uncertain

Residata & EHCS
tenures clearly

disagree

Owned 82.2 9.1� 1.6 7.1 12,985
Private 44.7 41.5� 4.3 9.5 490
Council/RSL 77.3 14.3 1.5 6.9 2,680
Mixed tenure 19.0�� 6.6 87.6 - 1,361

� privately built area/estate.
�� sample dwelling different from local area
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Dwelling type

1.42 Except in the case of flats and terraced housing, there was a somewhat poorer correlation

between the Residata and EHCS findings on the predominant type of dwelling in the postcode

or local area.

1.43 The percentage of cases where the Residata and EHCS dwelling types clearly matched, range

from some 63% for semi-detached dwellings to some 82% for both terraced housing and flats.

For bungalows, the overall correlation was not easy to establish, because, unlike the question on

the sample dwelling, the EHCS question on the predominant type in the local area does not

distinguish bungalows from other types of houses. Excluding bungalows, the proportion of cases

where there was clear disagreement between the two data sets ranges from under 7% for

terraced housing to nearly 20% for semi-detached houses. Again differences in the boundaries

between the postcode and local area/estate could account for some of this discrepancy.

Dwelling size

1.44 For the predominant size of the dwelling in the postcode, the Residata could only be compared

with the individual EHCS sample dwelling, as the 1996 survey contains no question on the

predominant dwelling size in the local area. Although this tended to exaggerate the differences,

Table 11 – Correlation between Residata and 1996 EHCS re. dwelling age

Residata % of Residata cases which agree or disagree with EHCS findings Stock totals
predominant thous
age of postcode Same as

EHCS
sample

Same as
EHCS area

by dwelling age
only

EHCS area
has adjacent
age band

EHCS
area age
uncertain

Residata &
EHCS clearly

disagree

Pre 1920 75.4 4.7 7.8 5.6 6.4 4,308
1920-45 64.8 3.4 24.8 4.1 2.9 3,626
1946-79 84.8 2.4 6.9 3.0 3.0 7,093
Post 1979 72.5 5.5 9.2 4.1 8.8 2,082
Mixed ages 16.1�� 7.8 1.0 75.0 407

�� sample dwelling different from local area

Table 12 – Correlation between Residata and 1996 EHCS re. dwelling type

Residata % of Residata cases which agree or disagree with EHCS findings Stock
predominant totals
house type in
postcode

Same as EHCS
sample dwelling

Same as EHCS
area by dwelling

type only

Mixed types or
uncertain re
area type

Residata & EHCS
types clearly
disagree

thousands

Detached 62.0 7.6 15.9 14.4 2,711
Semi-det 54.5 8.6 17.4 19.6 6,525
Bungalow 54.4 10.7� 34.9 0 580
Terrace 74.6 8.2 10.5 6.8 5,014
Flat 81.3 0.3 6.5 11.9 2,685

� mixed houses
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the sample dwelling being occasionally atypical of the local area, the two data sets were

nevertheless broadly compatible – as shown in Table 13.

1.45 Both data sets record 3 bedroom dwellings as the most common size, accounting for around half

of all homes, with 2 bedroom dwellings occurring in a further quarter of the stock. The most

cases where there was clear disagreement between the predominant dwelling size for the

postcode, as recorded by Residata, and the EHCS sample address , occurred in the case of small

and larger dwellings, particularly those with 5 or more bedrooms.

Property value

1.46 As with dwelling size, the market value of the individual sample dwelling was the only EHCS

data against which the Residata information on the average property value of all housing in the

postcode could be compared. The 1996 EHCS data set provides a market value for a large

proportion of EHCS sample dwellings, at 1 April 1996. For comparison with Residata, this

value was inflated to April 2000 by applying the percentage increase in house prices since April

1996 for four different house types (detached, semi-detached, terraced and flats) in each of the

nine English Regions as provided by figures from HM Land Registry. The 8 value bands supplied

by Residata were reduced to 7 to give a more even increase in the coverage of the bands and the

EHCS values then banded in the same way.

1.47 Table 14 shows that there was good agreement between the average property value for the

postcode as supplied by Residata and the market value of the sample dwelling/s in the postcode

given by the EHCS. This was particularly true for lower and higher value dwellings. There was a

clear disagreement between the two estimates of value in only between 2 and 15% of cases.

Table 13 – Correlation between Residata and 1996 EHCS re. dwelling size

Residata % of Residata cases which agree or disagree with EHCS findings Stock
Predominant total
dwelling size
in postcode

Same as
EHCS
sample

Sample has
1 less

bedroom

Sample has
1 more

bedroom

EHCS
dwell size
unknown

Residata &
EHCS clearly

disagree

thous

1 bedroom 62.2 n.a. 17.7 3.2 16.9 1,213
2 bedroom 58.1 9.9 22.8 1.4 7.8 4,382
3 bedroom 64.9 16.7 9.5 0.8 8.2 9,737
4 bedroom 48.7 28.2 6.5 0.1 16.5 1,848
5+ bedroom 33.1 19.7 n.a. 0.5 46.7 337

Table 14 – Correlation between Residata and 1996 EHCS re. property value

Residata % of Residata cases which agree or disagree with EHCS findings Stock total
Average value thousands
in postcode Same as EHCS

sample
Sample is 1
band lower

Sample is 1
band higher

Residata &
EHCS disagree

Under £40 k 85.4 n.a. 12.6 1.9 356
£40 – 60 k 43.9 30.9 18.9 6.2 2,614
£60 – 80 k 37.5 24.1 24.3 14.1 2,549
£80 - 120 k 42.9 18.2 26.5 12.4 3,257
£120 – 200 k 47.1 21.2 21.3 10.5 2,363
£200 – 500 k 56.2 27.1 4.8 11.8 879
£500 + 50.2 44.6 n.a. 5.2 15
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Conclusions

1.48 While Residata is concerned with the predominant housing characteristics and average

property value in each postcode, the EHCS data is relevant to a single sample dwelling or a

local housing area which is generally significantly larger than the postcode. In addition, being

totally unconnected surveys, there may also be definitional differences causing further

discrepancies between the two data sets. Given such differences, the housing characteristics as

described by Residata was remarkably similar to those provided by the 1996 EHCS.

1.49 The greatest discrepancies between the two data sets tended to occur where the sample sizes are

smallest, for example, where Residata records the housing in the postcode to be of mixed age or

predominantly large dwellings with 5 or more bedrooms. Generally, for housing of the most

common tenures, ages, types, sizes and value, the two data sets were fully compatible in the vast

majority of cases. Overall, it appears that Residata can be relied upon to provide a broadly

accurate description of the housing characteristics in each postcode.
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Validation of ACORN Population
Estimates

1.50 Population estimates obtained from CACI included a detailed breakdown by age. However,

following comparisons with person based data from the 1996 EHCS interview survey, this

CACI data was not thought to be particularly reliable when applied to postcodes grouped by

housing type.

The CACI population estimates

1.51 CACI’s Year 20000 Demographics data provides, inter alia, estimates of the age distribution of

the population for 950,683 or nearly a half (49%) of the postcodes in England and Wales.

1.52 CACI have calculated their Year 2000 demographic figures using a combination of 1991 census

data, up-to-date lifestyle survey data, government released GB control figures and population

projections. The following specific data sources were used to build the dataset –

a) 1999 Lifestyle survey from Consumers Access Ltd;

b) 1999 Market research data from National readership Survey (NRS);

c) 1999 Electoral Roll;

d) 2000 JICPOPS Population counts at Enumeration District; and

e) 2000 Government Control Figures.

1.53 These sources provided CACI with a mix of information on –

• how national and regional demographics have changed;

• where the population and age profile has changed locally;

• a sample of local demographic change; and

• the inter-relationships in demographic change.

1.54 CACI statisticians compared 1991 demographics with the more up to date local area

information from the 1999 lifestyle survey and used the information from the market research

surveys to correct for local anomalies in the lifestyle survey. Overall figures were calibrated to

match current population counts and up to date national and regional demographic data.

Reliability of CACI population estimates

1.55 In England and Wales, the lowest geographical level for which the age of the population is

collected and officially published is the Census enumeration district, each ED containing an

average of some 130 dwellings. However, pending the publication of the small area statistics
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from the 2001 Census, such primary data is only available for 1991and is consequently very out

of date.

1.56 Probably the most reliable age breakdowns of the population currently available at the local

level are the Oxford University mid 1998 population estimates for local authority wards in

England. These form part of National Statistics, Neighbourhood Statistics database and provide

a broad (3 band) age breakdown of the population in every ward. However, wards are

significantly larger than enumeration districts, comprising, on average, some 5,880 persons and

over 2,500 dwellings. By comparison, postcode contain an average of only some 14 dwellings .

1.57 By using such sources to generate population estimates at the lower postcode level, CACI’s

demographic data inevitably dilute the variation in the ages of the population which occurs

between postcodes as a result of differences in their predominant housing sizes and types. This is

of little concern if the data is then re-amalgamated to provide age distributions at a higher

geographical level. For example, the top part of Table 15 below shows that, given their different

dates, there is little disagreement in the total population figures derived from the full CACI

2000 data in England9, the mid 1998 ONS ward estimates and the grossed 1996 EHCS sample.

1.58 Aggregating the data by housing type, however, the discrepancies at the postcode level tend to

get reinforced. To explore the extent of this problem, a matched sample of 11,250 postcodes for

which the project had full population estimates from CACI, housing information from Residata

and also household and housing data from the 1996 EHCS, was analysed. As for the total CACI

and EHCS samples, the overall age distribution for this sub-sample was similar whether derived

from the CACI 2000 population estimates or the 1996 EHCS person based interview data (see

lower part of Table 15 above).

1.59 To compare the CACI and EHCS population estimates for different types of housing, the

CACI data was related to the housing characteristics from Residata while the EHCS population

estimates were cross-tabulated with the EHCS physical housing data. However, as shown above

(see paras 1.35-1.49) the predominant housing characteristics of the postcode as recorded by

Residata is generally the same as the characteristics of the sample EHCS address in the

postcode, thus supporting the assumption that housing is largely homogeneous at this level.

Validation of postcode populations

1.60 Firstly, the CACI postcode population figures were validated for the matched CACI/Residata/

EHCS sample. The total population in each postcode was compared with the number of homes

in each postcode as provided by Residata, this number being derived directly from the Royal

9 Includes part of mid Wales in Shrewsbury postal area.

Table 15 – Age distribution of total population from CACI, NS & EHCS data

Data Sources Sample < 16 yrs 16-59 yrs 60 yrs + Total

2000 CACI data 901,211 postcodes 19.8 60.0 20.2 100
1998 ONS data 8,444 wards 20.4 59.3 20.3 100
1996 EHCS 17,527 households 22.0 58.5 19.5 100

2000 CACI data 11,250 postcodes 20.2 59.5 20.4 100
1996 EHCS 11,250 households 21.5 58.2 20.2 100
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Mail’s PAF file of postal addresses. The average household size so calculated was then related to

the predominant housing characteristics in the postcode, as also provided by Residata, and

compared with the equivalent statistics from the 1996 EHCS. Similarly, the extend of under-

occupancy was assessed from the Residata information on the predominant dwelling size and

again compared with the EHCS for different housing characteristics.

1.61 For different predominant tenures and dwelling sizes, Table 16 shows the average (mean) and

distribution (5%, 25%, 50%, 75% and 95% percentiles) for the average household size in each

postcode calculated from the CACI population figures and Residata information on the size of

the postcode. Presumably due to high vacancy rates, which may occur for a variety of reasons,

5% of postcodes with predominantly 1 bedroom dwellings have an average household size of

under 0.8 persons, whereas at the opposite extreme 5 % of postcodes where dwellings of 5 or

more bedrooms predominate have average household sizes of over 4.6 persons.

1.62 The lowest average household sizes are shown as occurring in the private rented sector and a

cross tabulation with ACORN types shows these as lowest in type 7 ‘Holiday retreats, older

people’, this area type having a 5% percentile figure of under 0.4. The largest average household

sizes also appear in the private rented sector, a 95% percentile figure of over 7.3 occurring in

ACORN type 18 ‘Furnished flats and bedsits, single people’.

1.63 Table 17 compares the average number of persons per dwelling and persons per bedroom as

recorded by the Residata/CACI dataset and the 1996 EHCS for the five different dwelling sizes

in the owner-occupied, privately rented and social rented sectors. Being grossed for households,

the EHCS estimates of average household size exclude all vacant dwellings whereas in the

CACI/Residata estimates the population totals relative to the number of homes reflect the

proportion of vacant homes in the postcode. With some 4% of the housing stock vacant, this

accounts in part for the generally higher figures shown by the 1996 EHCS.

Table 16 – Mean and range of household sizes in different dwelling sizes for CACI
data

Mean 5% 25% 50% 75% 95%

Owner occupied 2.4 1.2 2.1 2.4 2.8 3.5
Private rented 2.1 0.8 1.4 1.9 2.5 3.6
Council/RSL 2.0 1.0 1.5 2.0 2.4 3.1
Mixed tenure 2.3 1.3 1.9 2.3 2.6 3.3

1 bedroom 1.7 0.8 1.2 1.5 2.0 3.1
2 bedrooms 2.1 1.1 1.7 2.1 2.4 3.0
3 bedrooms 2.5 1.4 2.1 2.5 2.8 3.3
4 bedrooms 2.7 1.3 2.3 2.7 3.1 3.8
5 bedrooms + 2.8 0.9 2.2 2.8 3.3 4.6

Total 2.3 1.1 1.8 2.3 2.7 3.4
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1.64 In each tenure, the greatest divergence between the two sets of figures occurs for the smallest

and largest homes. These less common house types, being less likely to be repeated over the

entire postcode – even if still the predominant type. Consequently, the EHCS tends to show a

significantly stronger relationship between the household and dwelling size than the CACI/

Residata figures. Both the CACI and EHCS estimates, as could be expected, show that the

extent of under-occupancy increases with dwelling size.

1.65 The full distribution of average household sizes derived from the combined CACI and Residata

files ranges from near zero, indicating a postcode with nearly all vacant dwelling, to some 45

persons, indicating a large HMO or hostel accommodation. However, a case study of the two

extremes of this distribution showed no obvious outliers. This and the generally logical values

and pattern of figures given by Tables 16 and 17 suggest that, overall, the CACI population

totals for each postcode are reasonably reliable.

Validation of age distribution of population

1.66 Compared to the population totals, the CACI data on the age distribution of the population in

each postcode looked less reliable, particularly when analysed for different housing

characteristics. To examine the CACI data, the age distribution was cross-tabulated with the

predominant housing characteristics of the postcodes as provided by Residata and compared

with the equivalent population and housing data from the 1996 EHCS. Again this was done for

the matched sample of postcodes where, as shown above (see paras 1.35-1.49) the housing data

from Residata is generally compatible with that from the 1996 EHCS.

1.67 Table 18 shows the age distribution of the population in the owner occupied, privately rented

and social rented sectors as given by CACI/Residata and the 1996 EHCS. Compared to

estimates derives from CACI and Residata, the EHCS tends to show a slightly greater

proportion of children in all sectors. It shows a lower proportion of older occupants, particularly

Table 17 – Average household size & bedroom density for CACI and EHCS data

Tenure Bedrooms Av persons/dwelling Av persons/bedroom

CACI etc 96 EHCS CACI etc 96 EHCS

Owner Occupied All 2.4 2.5 0.9 0.9
1 2.0 1.3 2.0 1.3
2 2.1 1.9 1.1 1.0
3 2.5 2.6 0.8 0.9
4 2.7 3.1 0.7 0.8
5 or more 2.8 3.6 0.6 0.7

Private rented All 2.0 2.2 1.1 1.0
1 1.7 1.4 1.7 1.4
2 2.1 2.1 1.0 1.0
3 2.2 2.6 0.7 0.9
4 2.7 3.1 0.7 0.8
5 or more 2.3 3.3 0.5 0.7

Social rented All 2.0 2.1 1.0 1.1
1 1.5 1.2 1.5 1.2
2 1.9 2.0 0.9 1.0
3 2.4 3.0 0.8 1.0
4 2.6 4.4 0.6 1.1
5 or more 2.8 4.4 0.6 0.9

All tenures All 2.3 2.4 0.9 0.9
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those of 75 years or more, in the private sectors, but a greater proportion of older persons in the

social rented sectors.

1.68 Table 19 compares the age distribution provided by the two data sources for different ages of

dwelling. Compared with the CACI/Residata estimates, the 1996 EHCS shows a slightly higher

proportion of children under 16 years in all ages of dwelling and a slightly lower proportion of

older persons, particularly those of 70 years or more, in all but post-war dwellings built between

1945/46 and 1979/80. In the latter, the EHCS records a significantly higher proportion of

occupants in the 60 to 74 years age group.

1.69 In Table 20 the same comparison is made for dwellings of different types. The 1996 EHCS

shows a generally higher proportion of children in houses than the CACI/Residata dataset and

a lower proportion in flats and bungalows. Conversely, the EHCS shows fewer older residents,

particularly those 75 years or older, living in houses and a greater proportion in flats and

bungalows. The divergence between the two data sources is particularly marked in the case of

bungalows, the EHCS showing over 50% of their residents to be 60 or more years of age,

compared with a CACI figure of under 23%. The latter is little greater than the CACI

estimates for houses generally.

Table 18 – Age distribution of population by tenure from both data sources
Row percentages

Tenure Data Source < 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs +

Owner occupied CACI/Residata 5.9 13.9 59.4 13.1 7.6
1996 EHCS 6.2 14.3 59.9 14.8 4.8

Private rented CACI/Residata 5.5 12.2 63.0 12.3 6.9
1996 EHCS 7.0 12.1 71.4 5.5 4.0

Council/RSL CACI/Residata 6.4 14.5 59.2 12.9 7.0
1996 EHCS 9.4 16.8 46.3 16.7 10.8

Table 19 – Age distribution of population by dwelling age from both data sources.
Row percentages

Tenure Data Source < 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs +

Pre 1920 CACI/Residata 6.1 13.6 60.8 12.2 7.3
Pre 1919 1996 EHCS 7.0 14.4 64.4 10.2 4.0
1920-1945 CACI/Residata 6.2 14.6 58.5 13.1 7.6
1919-1944 1996 EHCS 8.1 16.1 58.2 12.5 5.1
1946-1979 CACI/Residata 5.9 14.1 58.9 13.6 7.5
1945-1980 1996 EHCS 6.3 14.1 53.5 18.9 7.1
Post 1979 CACI/Residata 5.9 13.8 60.1 12.9 7.3
Post 1980 1996 EHCS 6.9 13.9 62.3 10.9 6.0
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1.70 The divergence in the two data sources with respect to the age distribution in bungalows is even

more pronounced when only bungalows in the social rented sectors are considered. Here, the

1996 EHCS shows over three quarters (76.3%) to be occupied by older persons, whereas the

CACI/Residata figure remains under 23%. Moreover, the divergence becomes extreme when

just 1 bedroom bungalows in the social rented sectors are analysed. The EHCS shows nearly

94% of these occupied by persons aged 60 years or older, while the CACI/Residata estimate for

such dwellings is still just under 23% (Table 21).

1.71 Table 22 shows the age distribution in dwellings of different size for all tenures and types of

dwelling, again as obtained from CACI/Residata and the 1996 EHCS. As might be expected,

the EHCS data shows the proportion of children under 16 years old progressively increasing as

the size of the dwelling increases, from an average of only 2.4% in 1 bedroom dwellings to 25%

in those with 5 or more bedrooms.

Table 20 – Age distribution of population by dwelling type from both data sources.
Row percentages

Tenure Data Source < 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs +

Detached CACI/Residata 5.5 13.8 59.0 13.9 7.8
1996 EHCS 5.2 17.4 61.3 13.1 3.1

Semi-detached CACI/Residata 5.9 14.3 58.2 13.7 7.8
1996 EHCS 7.7 16.6 58.6 13.3 3.8

Bungalow CACI/Residata 4.9 12.4 60.1 14.6 8.0
1996 EHCS 2.8 5.6 40.9 32.1 18.5

Terraced CACI/Residata 6.4 14.6 59.3 12.5 7.2
1996 EHCS 8.6 16.1 61.2 10.5 3.6

Flat CACI/Residata 6.0 12.7 62.2 12.2 6.8
1996 EHCS 5.7 7.4 59.5 16.0 11.4

Table 21 – Age distribution in social rented bungalows from both data sources.
Row percentages

Tenure Data Source < 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs +

All bungalows CACI/Residata 4.5 11.3 61.9 14.6 7.7
1996 EHCS 3.4 4.4 15.8 37.0 39.3

1 bed bungalows CACI/Residata 3.8 9.6 63.9 14.7 7.9
1996 EHCS 0 0 6.3 48.6 45.1

Table 22 – Age distribution of population by dwelling size from both data sources.
Row percentages

Tenure Data Source < 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs +

1 bedroom CACI/Residata 5.3 11.6 63.5 12.6 7.0
1996 EHCS 1.9 0.5 51.5 24.9 21.2

2 bedroom CACI/Residata 6.1 13.9 59.6 13.0 7.3
1996 EHCS 8.5 8.6 53.8 19.0 10.1

3 bedroom CACI/Residata 6.1 14.6 58.7 13.2 7.5
1996 EHCS 7.7 16.4 59.2 12.8 3.8

4 bedroom CACI/Residata 5.6 13.6 60.3 13.1 7.5
1996 EHCS 4.7 19.8 62.3 11.7 1.5

5 bedrooms + CACI/Residata 5.5 12.9 60.8 12.6 8.2
1996 EHCS 4.3 20.7 65.8 6.2 3.0
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1.72 Conversely, the proportion of persons aged 60 or more progressively decreases from over 46% in

1 bedroom dwellings to only just over 9% in the largest dwellings. By contrast the CACI

population estimates show the age distribution to be similar for all sizes of dwelling.

Conclusions from validation of CACI Data

1.73 While the CACI estimates on the total population in each postcode appear reasonable reliable,

the above comparisons with the 1996 EHCS suggest that this is not the case for the CACI

estimates on the age distribution at postcode level.

1.74 Some of the discrepancy between the age distribution shown by the 1996 EHCS and CACI/

Residata sources may be explained by the fact that postcodes are not always entirely

homogeneous. For example, socially rented one bedroom bungalows may not always comprise

the entire postcode, even if the predominant type. However, the CACI estimates tend to show

a similar pattern in small postcodes as in large ones and given that there appears to be a very

good correlation between Residata and EHCS housing data (see paras 1.35-1.49 above), this is

unlikely to be the main cause of the differences between the two age profiles.

1.75 As already mentioned, the main cause probably results from the CACI age distribution being

originally derived at a higher geographical level and the true differences in the age distribution

in postcodes, which result from differences in the types and sizes of dwellings, being

consequently diluted. This would explain the general divergence in the two data sets.

1.76 As further shown by the example of one bedroom bungalows, analysing the data by housing

type will tend to reinforce the over and under estimation in the CACI data of critical groups

such as young children and the elderly in the individual postcode estimates. In short, it was not

considered advisable to use the CACI population estimates directly for the particular analysis

required, without some further modelling
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Improvements of the ACORN
Postcode Population Estimates

1.77 Two options were considered for improving the CACI estimates for the specific purposes of this

project and the new estimates produced were then validated

Treatment of missing CACI population data

1.78 Although generally the CACI data on the total population of postcodes appeared reasonable

reliable, this dataset contained a large proportion of unavailable and missing data (see paras

1.27-1.31, SPSS Data File ‘Residataacornew.sav’). Only some 913,028 or under 74% of the

1,240,193 postcodes for which there was full housing data from Residata had population and age

distribution estimates.

1.79 Two basic options for dealing with this missing data were considered. The first and simplest

option was to base the national statistics on risk only on the sample for which there was both

full CACI population data and Residata housing information. The second option was to use the

Residata information on the number, characteristics and locality of the housing in the postcode

to estimate the missing population and age distribution figures.

1.80 The first option effectively assumes that the risk in the postcodes for which there is only partial

data is the same as in the sample for which there is full data, the ‘missing’ population being

distributed pro-rata over all postcodes. However, as well as depending on the number and type

of housing, demographic characteristics may also be dependant on local socio-economic factors.

The second option is therefore arguably the more accurate procedure. Moreover, with only

some 64% of postcodes in England and Wales having housing information from Residata, it has

the important added advantage of substantially increasing the proportion of this sub-sample

which can be used.

1.81 Adopting the second option, an SPSS syntax file was written to generate the missing population

data. In writing this programme, it was assumed that the occupancy rates and age profiles in the

postcodes for which the population data was missing, would be similar to that for the same type

of housing in the same postal sector. Given the strong correlation between the age distribution

of the national population and the specific categories of housing shown in Tables 10 and 11

above, the same 98 categories were used to match the housing in the postcodes where the

population figures were missing, to that in the same postal sector where these data were present.

1.82 The average local occupancy rates and recorded age distributions for the different tenures, ages,

types and size of dwelling within each postal sector were determined, by first aggregating the full

population sample by both postal sector and the housing categories. Depending on the

predominant housing category recorded by Residata, the average local household size and age

profile was then applied to the postcode where the population figures were missing. Finally, the

programme estimated the total number of persons of different ages in the postcode, by applying

the local occupancy rates to the specific number of addresses in the postcode in question.

1.83 For the relatively small proportion of postcodes where the missing population data was limited

to only certain age groups, only the missing data was determined in the above way, any partial

CACI estimates for the postcode being allowed to stand.

Development of the Housing Data Base

29



1.84 Running the syntax file on the full Residata sample of 1,240,193 postcodes and rounding the

resulting totals to whole numbers, increased the number of postcodes with a total population

figure from 913,028 (or under 74%) to 1,199,763 (or nearly 97%) of the sample. The remaining

3% of missing cases comprised those postcodes with missing population data that had housing

unique to the local postal sector in terms of its predominant tenure, age, type and/or dwelling

size.

Age distribution by dwelling characteristics,

national estimates

1.84 As the EHCS analysis shows, occupancy rates and the age distribution in housing is related to

all the main characteristics of tenure, dwelling age, type and size. As a first stage in improving

the CACI population estimates, the full 1996 EHCS sample was analysed to determine where

the strongest correlations between housing characteristics and population ages occurred.

1.85 Using the people based EHCS household grid, occupants were first banded into five age groups,

0 to 4 years, 5 to 15 years, 16 to 59 years, 60 to 74 years and 75 years or more, to be compatible

with both the CACI and ONS age classifications. The data was then aggregated to household

level to give the number of persons of each age group at each sample address, and cross-

tabulated with the EHCS variables on tenure, dwelling age, type and size, recoded to match the

Residata categories. The results are shown in Table 23. (Data on the number of bedrooms is not

available for the full 1996 sample, resulting in smaller population totals for this variable).

1.86 The age distribution of the population is significantly different in all three of the tenure

classifications, owner occupied housing having a substantially higher proportion of older

occupants than the privately rented sector and the social rented sectors also having a larger

Table 23 – Age distribution by tenure, dwelling age, type and size, 1996 EHCS.
Row percentages/population in thousands

Tenure < 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs + Population

Owner
occupied

6.3 14.3 60.3 14.2 4.9 34,113

Private rented 8.1 13.0 69.7 5.2 3.9 4,169
Council/RSL 9.8 17.8 46.9 15.8 9.7 9,363

Pre 1919 7.3 14.6 63.8 10.2 4.0 11,267
1919-1944 8.0 16.6 57.6 12.7 5.1 9,885
1945-1980 6.5 14.2 55.3 17.2 6.8 20,336
Post 1980 7.8 14.8 60.7 10.2 6.5 6,157

Detached 5.5 16.6 61.7 12.8 3.4 8,819
Semi-detached 7.9 16.8 59.0 12.3 4.0 14,078
Bungalow 2.7 6.6 40.5 32.5 17.8 3,670
Terraced 8.8 17.0 60.3 10.4 3.6 14,860
Flat 6.7 8.0 59.2 14.9 11.2 6,218

1 bedroom 2.1 0.4 51.7 23.8 21.9 2,672
2 bedroom 8.9 9.1 54.1 18.4 9.4 10,285
3 bedroom 7.9 17.0 59.1 12.1 3.9 24,118
4 bedroom 5.3 20.1 62.4 10.3 1.8 7,672
5 bedrooms + 4.6 18.5 64.7 9.1 3.2 2,457
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proportion of children. In terms of the age of dwellings, the main difference occurs in the post

war stock built before 1981, this housing having a significantly higher proportion of older

occupants than other dwelling ages. Compared to detached, semi-detached and terraced

housing, the proportion of children is lower in flats and bungalows and the proportion of older

occupants higher, the latter being especially true for bungalows. Finally, in terms of dwelling

size, the main differences occur between dwellings with one, two or three or more bedrooms,

the latter having a generally larger proportion of children and lower number of elderly residents.

1.87 As the analysis of socially rented one bedroom bungalows demonstrated, the differences in the

residents age profiles are most marked where the factors of tenure, dwelling age, type and size

combine. Taking the three tenures, with the three most relevant dwelling ages (pre 1945, 1945

to 1980 and post 1980), housing types (houses, bungalows and flats) and dwelling sizes (1, 2 and

3 or more bedrooms) gives a total of 81 categories. However, some of these housing categories

show similar age distributions and/or have small sample sizes. Consequently, they have been

amalgamated, as appropriate, to give 19 categories in the owner occupied sector, 8 in the

smaller privately rented stock and 18 for socially rented housing.

1.88 Some 6.6 % of the Residata sample of postcodes are recorded as being of ‘mixed tenure’, while

some 3.3% are of ‘mixed age’ – these including some 0.3% which are of both mixed tenure and

mixed age. The EHCS samples where the local housing area is recorded as being of mixed

tenure, mixed age and both mixed tenure and age are too small to be further sub-divided by

housing type and dwelling size. Consequently, to obtain age distributions for such housing, the

overall EHCS averages were used for all tenures, all dwelling ages and both all tenures and

dwelling ages respectively.

1.89 Using the same 3 categories of house types and 3 categories of dwelling size, there are a possible

27 categories for both ‘mixed tenure’ only and ‘mixed age’ only. However, these were

amalgamated into 22 categories – again to avoid small sample sizes. For housing of both ‘mixed

tenure’ and ‘mixed age’, the breakdown by just dwelling type and size gives 9 categories.

Improving the CACI estimates

1.90 Again, two alternative methodologies for improving the CACI estimates for the age

distribution of the population in each postcode were developed. Each involved a number of

different assumptions being made. The first assumes that the CACI estimates for the total

population in each postcode are reasonable reliable, while the second questions this assumption

and ignores these particular estimates in the calculation procedure. Both methodologies,

however, assume that current estimates of the population and its age distribution are reasonably

accurate when taken at local authority ward or postal sector level.

1.91 In the final statistics the postcode estimates were reconciled with the Oxford University mid

1998 population estimates for LA wards as provided by ONS Neighbourhood Statistics.

Initially, the preliminary statistics were based solely on the CACI estimates of the age

distribution of the population in postal sectors. Although with different boundaries and with

postal sectors showing greater variation, the average size of a postal sector was broadly similar to

that of a ward, both comprising some 2,500 to 3,000 dwellings.
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Methodology 1

1.92 First, the average age distribution of the population for the 98 different categories of housing, as

derived from the 1996 EHCS, was applied to the CACI population total in each postcode,

depending on the predominant tenure, age, type and size of the dwellings as given by Residata.

However, the resulting distributions did not allow for any divergence from the national

averages which may occur irrespective of the physical characteristics of the local housing, due

to local socio-economic or housing management factors.

1.93 To reconcile for local differences, the resulting numbers were next aggregated to the postal

sector level and the total number of persons in each age group compared with CACI estimates

also after aggregation to the postal sector. Assuming that the CACI estimates were more

accurate for the particular locality, factors were next calculated to give the extent to which the

EHCS derived totals for each age group were higher or lower than the CACI estimates for each

postal sector. These factors were then applied to the EHCS based estimates in every postcode.

This had the effect of significantly changing some of the postcode population totals and,

consequently, these were brought back in line with the original CACI estimates by applying a

further factor to the new estimates in each postcode.

1.94 This, in turn, changed the new EHCS based totals at the postal sector level and the whole

reconciliation process, as described in the previous paragraph, was then repeated. This second

reconciliation procedure further modified the new EHCS based estimates to make them

compatible with both the CACI figures on the population totals in each postcode and the

CACI estimates of the age distribution of the population in each local postal sector. However,

the age distribution in different types of housing, as shown by the 1996 EHCS, was also

generally maintained when the new estimated are fully aggregated to the national level.

Validation of Methodology 1

1.95 Table 24 shows the effects of the improvement procedure and reconciliation process on the

population estimates for a typical postcode. The example postcode, CV11 4QD, is in Nuneaton

and Bedworth in the Coventry postal area and according to Residata comprises 36 dwellings

which are predominantly socially rented one bedroom flats built between 1946 and 1979. The

Royal Mail’s online postcode address finder confirms that the postcode comprises 36 delivery

points at Everard Court, Garrett Street, Nuneaton. The ACORN type for the postcode is 48

‘‘Council Flats, Elderly People, Health Problems’’ .

Table 24 – Age distribution in postcode before and after modelling, option 1.
Number of persons

Postcode
CV11 4QD

< 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs + Population

CACI estimates 3 8 32 9 5 57

EHCS based
estimates

1 0 23 17 16 57

After 1st

reconciliation
1 0 16 16 24 57

After 2nd

reconciliation
1 0 15 16 25 57
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1.96 Despite the ACORN description, the CACI population estimates show a predominance of

younger persons aged between 16 and 59 years and a below average elderly population. With

reference to the type of housing recorded by Residata, the 1996 EHCS based estimates give a

substantially larger number of elderly occupants. Moreover, the number of elderly occupants,

particularly those aged 75 years or more, is further increased by the reconciliation process, due

to the significantly higher than average number of elderly persons in the local postal sector.

1.97 Table 25 shows the same 4 sets of estimates when aggregated to the level of the postal sector

CV11 4. This sector comprises 177 full postcodes and lies to the south of the centre of

Nuneaton and to the west of the local area of Attleborough. According to the Residata, the

most common housing types in the sector are owner occupied, pre 1920 terraced housing, owner

occupied semi-detached and terraced housing built between 1946 and 1978 and socially rented

flats built in the same period.

1.98 A comparison between the CACI population estimates and the EHCS derived figures, suggests

that the sector has an above average proportion of older residents, particularly those age 75years

or more, for the type of housing. This is supported by an analysis of the local ACORN type.

These show no fewer than 35% of the postcodes with ACORN descriptions mentioning ‘Older

People’, Elderly People’, ‘Single Pensioners‘ etc. It is also confirmed, to some extent, by the Oxford

University mid 1998 estimates for the Nuneaton ward (Attleborough) which contains the

particular postcode CV11 4QB. This ward has an above average proportion of its population

(22%) aged 60 years or more.

1.99 Table 26 shows the same set of population figures for all housing in the Residata sample of the

particular category predominant in the example postcode, that is socially rented 1 bedroom flats

built between 1946 and 1979. The initial 1996 EHCS based estimates are those of the national

age distribution in 1996 and are a major departure from original CACI estimates. However,

despite the subsequent reconciliation of the EHCS estimates with the CACI age distribution at

the level of the postal sector and the maintenance of CACI population totals, the EHCS

pattern for the age distribution is broadly maintained.

Table 25 – Age distribution in postcode sector before and after modelling, option 1
Row percentages/number of persons

Postal Sector CV11 4 < 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs + Population

CACI estimates 5.9 13.5 54.1 16.7 9.7 10,524
EHCS based estimates 7.3 14.9 60.0 13.1 4.7 10,494
After 1st reconciliation 6.1 13.7 54.5 16.4 9.3 10,520
After 2nd reconciliation 6.0 13.5 54.2 16.6 9.7 10,523

Table 26 – Age distribution in housing type before and after modelling, option 1
Row percentages/number of persons

SR 1 bedroom flats < 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs + Population

CACI estimates 5.7 12.1 63.2 12.5 6.5 416
EHCS based estimates 1.9 0.2 40.3 30.0 27.7 416
After 1st reconciliation 1.8 0.2 42.5 26.1 29.4 416
After 2nd reconciliation 1.7 0.0 43.0 25.9 29.4 414
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1.100 Finally, Table 27 shows the four sets of estimates for the 97% of the Residata sample in England

and Wales where population data has been derived. (The EHCS based estimates have been

applied to postcodes in both England and Wales). After the second reconciliation, the overall

age distribution for the full sample, as provided by the new EHCS based estimates is closely

aligned with the age distribution of the original CACI population totals.

Methodology 2

1.101 While Methodology 1 described above (paras 1.92-1.100) showed the CACI estimates for the

total population in postcodes to be generally reliable, the above validation of this methodology

suggests that this may not always be the case. In the example postcode of 36 dwellings, the

CACI estimated population of 57 gives an average household size of nearly 1.6 persons per

dwelling. This is significantly higher than the EHCS average of just under 1.2 for dwellings of

the same tenure, age, type and size. Although predominantly 1 bedroom flats as recorded by

Residata, the block may also contain a significant number of larger units. However, even if half

the dwellings were 2 bedroom flats, where the average household size for the tenure is nearly 2

persons, this would still give a total population in the postcode of less than 57.

1.102 Overall, this suggests that a simpler methodology which ignores the CACI estimate of the

postcode population total, but still accounts for local variation in the population relative to

housing characteristics, may produce as good, if not better, estimates.

1.103 In this second option, the average number of persons per dwelling in each of the 5 age groups

was first calculated from the 1996 EHCS for the 98 housing categories. Depending on the

tenure, age, type and size of dwellings as recorded by Residata, the appropriate set of figures was

multiplied by the number of households also provided by Residata to give new estimates for the

number of persons of each age group in each postcode.

1.104 To allow for local demographic differences, for example, due to housing demand or other local

socio-economic or housing management factors, a reconciliation procedure was then applied

which was similar to that used in Methodology 1. The original CACI and new EHCS based

estimates were both aggregated to the postal sector level and the two figures for the total

number of persons in each age group compared. Factors were calculated to give the extent to

which the EHCS derived totals for each age group were higher or lower than the original CACI

estimates for each postal sector and these factors then applied to the EHCS based estimates in

every postcode. As this methodology only required the new estimates to be reconciled with the

age distribution in the postal sector and not also with the population total for each postcode,

further reconciliation stages were not required in this case.

Table 27 – Age distribution in full sample before and after modelling, option 1
Row percentages/number of persons

Full Residata sample < 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs + Thousands

CACI estimates 6.1 13.9 59.4 13.3 7.3 51,158
EHCS based estimates 6.8 14.5 59.2 14.0 5.5 51,017
After 1st reconciliation 6.0 13.9 59.6 13.2 7.1 51,159
After 2nd reconciliation 6.0 13.9 59.6 13.3 7.2 51,159
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Validation of Methodology 2

1.105 Table 27 shows the effects of the improvement procedure and reconciliation process on the

population estimates for the same Coventry area postcode, CV11 4QD. In this option, applying

the EHCS population estimates alone substantially reduces the estimated population total for

the postcode from the CACI’s estimate of 57 persons to a national average for the particular

type and number of dwelling of only 43 persons. However, due to the above average proportion

of elderly person in the local postal sector, the reconciliation process increases this number of

persons, particularly those aged 75 years or more, to give a final population total of 50. This

happens to be mean of the original CACI and EHCS based estimate, although this is not

necessarily the case in other postcodes.

1.106 Table 28 shows the same 3 sets of estimates when aggregated to the level of the postal sector

CV11 4. Despite reducing the population in the example postcode, applying average EHCS

household sizes to the wider postal sector has the effect of significantly increasing the total

sector population. An explanation for this apparent anomaly is that because the sector

generally has – according to the CACI estimates - an above average proportion of elderly

persons, all the dwelling types, including the larger dwellings in the sector, tend to have smaller

than average household sizes. Consequently, the overall population of the sector is smaller than

one would expect from applying the average national household sizes taken from the EHCS.

However, the reconciliation process accepts this local divergence and produces final estimates

of the number of persons of each age group which exactly match the CACI totals for the postal

sector.

1.107 Table 29 shows the same sets of population figures for all socially rented 1 bedroom flats built

between 1946 and 1979. As in the first option, the initial 1996 EHCS based estimates are those

of the national age distribution in 1996 and depart substantially from the original CACI

estimates. However, the subsequent reconciliation of the EHCS estimates with the CACI age

distribution in the postal sector again broadly maintains the EHCS distribution pattern. In

contrast to Methodology 1, the reconciliation also provides a population total for the particular

housing type broadly in line with the 1996 EHCS rather than the original CACI estimate.

Table 27 – Age distribution in postcode before and after modelling, option 2
Number of persons

Postcode CV11 4QD < 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs + Population

CACI estimates 3 8 32 9 5 57
EHCS based estimates 1 0 17 13 12 43
After reconciliation 1 0 13 14 22 50

Table 28 – Age distribution in postcode sector before and after modelling,
methodology 2
Row percentages/number of persons

Postal Sector CV11 4 < 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs + Population

CACI estimates 5.9 13.5 54.1 16.7 9.7 10,524
EHCS based estimates 7.4 15.4 59.9 12.7 4.5 12,271
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1.108 The original and newly modelled population estimates for the achieved full Residata sample in

England and Wales are shown in Table 30. With the CACI population estimates for each

postal sector being maintained, it is expected that the original age distribution for the full

sample to be also maintained. The slight variation between the original CACI figures and the

new EHCS based estimates occurs due to the rounding up of the new estimates to give a whole

number of persons in each age group in each postcode.

Conclusions

1.109 For the purposes of this project, it was not essential for the population estimates to be accurate

in every postcode. However, for determining the absolute risk of accidents, for example, it was

important that they were reasonably accurate when aggregated for different types and ages of

housing in specific areas – that is the catchment areas for each Home Accident Surveillance

System (HASS) hospital10. The validation of the CACI population estimates indicate that the

errors in these particular postcode estimates were clearly compounded when aggregated in this

way.

1.110 The HASS hospital catchment areas only cover a proportion, less than a fifth, of the total

population of England and Wales and are frequently in locations where variation in the age

distribution relative to housing types is likely to occur. For example, the Coventry postal sector

CV11 4, examined above, with its large elderly population, falls in the primary catchment area

of the George Eliot HASS hospital in Nuneaton. Although the project is designed to provide

national statistics on risk, the HASS catchment areas are delineated not only by postal districts

but also by individual postal sectors. Consequently, it is appropriate for the postcode estimates

to be reconciled with the population estimates at no higher geographical level than the postal

sector or similarly sized local authority ward.

1.111 It is believed that the population estimates can be further improved by reconciling these with

the Oxford University mid 1998 population estimates for local authority wards. For example,

the 177 postcodes in the postal sector CV11 4 are covered by a total of 7 wards in Nuneaton

Table 29 – Age distribution in housing type before and after modelling,
methodology 2
Row percentages/number of persons

SR 1 bedroom flats < 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs + Thousands

CACI estimates 5.7 12.1 63.2 12.5 6.5 416
EHCS based estimates 1.9 0.2 40.3 30.0 27.7 332
After reconciliation 1.4 0.0 39.8 26.5 32.3 337

Table 30 – Age distribution in E & W before and after modelling, methodlogy 2
Row percentages/number of persons

Full Residata sample < 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs + Thousands

CACI estimates 6.1 13.9 59.4 13.3 7.3 51,158
EHCS based estimates 7.1 15.2 59.2 13.5 5.1 53,208
After reconciliation 6.0 13.9 59.5 13.3 7.2 51,159

10 On which see Chapters 2 and 3 below.

Volume III – Technical Appendix

36



and Bedworth. These estimates, particularly for the main ward of Attleborough, tend to confirm

that that this postal sector has a higher than average proportion of elderly residents, but not

quite to the same extent as indicated by the CACI estimates. The new EHCS based estimates

produced by the two options, described above, both represent a significant improvement on the

original CACI population estimates.
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Finalising the Postcode Population
Estimates

1.112 As stated above, pending the publication of the small area statistics from the 2001 Census, the

most reliable current age distributions available are believed to be those provided by the Oxford

University mid 1998 population estimates for local authority wards in England. These estimates

give the number and percentage of the population aged under 16 years, between 16 and 59 years

and 60 years and over and the total population, in each of 8,444 wards in England.

1.113 The ‘Postzon’ file11 was also obtained which provides the code of the local authority ward for

the first address in every full postcode in England, thereby enabling the population of each ward

to be related to a particular group of postcodes. In turn, this allowed the CACI based

population estimates for individual postcodes to be related to the Oxford University ward

population estimates and a reconciliation of the different age distribution in the two data sets to

be made.

Detailed methodology

1.114 The National Statistics population and Postzon files were first converted to SPSS. All cases for

postcodes in Scotland and Northern Ireland, except those for the Scottish postcodes in the

English local authority of Berwick upon Tweed, were deleted from the Postzon file. This file was

then matched by the local authority ward code to the Oxford University estimates to give the

age distribution of the population relative to the total list of postcodes falling in each English

ward.

1.115 The postcodes in the Postzon file are supplied in a different format to the variety of postcode

formats in all the other datasets, all postcodes taking 7 fields with the gap between the postcode

district varying from no fields in the case, for example, of BB101AA to 2 fields for B1Ò1AA.

Consequently, separate variables for the postcode area, district, sector and unit were next

determined - using the SPSS string function ‘‘SUBSTR(strexpr, pos)’’ - and these four variables

then used to match the combined NS/Postzon file to the main ACORN/CACI based file for

England and Wales. The latter included the modelled CACI based estimates for the number of

the population aged under 5 years, 5 to 15 years, 16 and 59 years, 60 to 74 years and 75 years

and over, obtained by methodology 2 as described above.

1.116 The resulting matched file was aggregated to ward level to provide the total CACI based

population estimate for each age group in each ward. For the purposes of reconciling these

estimates with the Oxford University estimates, already at the ward level, the CACI based

population total for all groups was maintained. This was done for a number of reasons –

• first and foremost, all postcodes did not have CACI based population estimates. Moreover,

because missing CACI population data and Residata (used in reconstructing missing CACI

data) was not evenly distributed, the proportion of missing data was likely to be

significantly greater in some wards than others;

• secondly, ward and postcode boundaries did not necessarily coincide and, while the first

address in a postcode was in one ward, other homes in the same postcode may fall in

11 This gives a single data record for over 1.6 million postcodes in the UK. See Volume I, para 3.02.4.
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adjacent wards. Consequently, basing postcode populations on ward populations could

introduce another source of error, albeit probably slight; and

• the validation of the CACI population estimates suggested that the total population

numbers were reasonably accurate, particularly at the higher geographical levels, the main

problems residing in the estimates for the age distribution.

1.117 For all wards with less than 10% of missing CACI based data, the age distributions were

reconciled with the distributions shown by the Oxford University estimates. As the first stage in

this process, the percentage by which the CACI based population totals fall short of the Oxford

University totals was first calculated for each ward. Where this shortfall was under 10%, the

CACI based ward estimates were ‘corrected’ to give the proportions of the population under 16

years of age, between 16 and 59 years and 60 years or over, as shown by the Oxford estimates. In

this correction, as well as maintaining the overall CACI based ward totals, the existing

relationships between the populations under 5 years old and 5 to 15 years old and between

those aged 60 to 74 and 75 years and over were also maintained, this fuller age breakdown not

being available from the Oxford University estimates. The ‘correction factor’ by which the

corrected numbers were greater or less than the existing CACI based numbers were then

calculated for each age group in each ward.

1.118 Where the shortfall in the CACI based ward totals is 10% or more, it is possible that the

missing population could be atypical of the ward in terms of its age distribution. Consequently,

in such cases or where no Oxford University population estimates were available, such as in

Wales, the correction factors were set to 1.0 to maintain the existing modelled CACI/EHCS

based estimates without further modification.

1.119 The resulting ward based file was re-matched by ward to the ACORN/CACI based postcode file

and the ‘correction factors’ for the age distributions in each ward extended to all postcode cases

- using the SPSS statistical function ‘‘LAG (variable)’’. For each postcode, the appropriate

correction factors (including those set to 1.0) were then applied to the existing CACI/EHCS

based estimates to generate a fresh set of population estimates.

1.120 Although maintaining the existing CACI based population totals for each ward, the above

procedure had the effect of changing some of the postcode sector totals. Although this change

was invariably small, for consistency the estimates were further adjusted, where necessary, to

return the postcode sector population totals to those produced by the existing methodology.

Finally, all the new figures were rounded to whole numbers, to give the final population

estimates in each postcode for persons aged under 5 years, 5 to 15 years, 16 and 59 years, 60 to

74 years and 75 years and over.

Validation of final estimates

1.121 Following the validation of methodologies 1 and 2 (as described above) the various estimates

were compared with reference to an individual postcode, a postal sector and local authority

ward, a particular housing type and, finally, for the whole sample for England and Wales.

1.122 Table 31 shows that for the Coventry area postcode CV11 4QD used in validating

methodologies 1 and 2, this additional reconciliation has the effect of further reducing the

estimated total population of the postcode to 45. This is now close to the national average of 43

persons for the particular type (one bedroom flats) and number of dwelling (36), as estimated by
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the 1996 EHCS. The reduced total comes solely from the two older age groups, but persons aged

75 years or over remain the largest group in the postcode - classified by ACORN as type 48:

‘‘Council Flats, Elderly People, Health Problems’’.

1.123 The same sets of estimates, when aggregated to the level of the Coventry postcode sector CV11

4, are shown in Table 32. Although based on the earlier CACI totals, the small reduction in

the final total for the sector is due to the rounding up of the final estimates to give a whole

number of persons in each age group in each postcode. As with the individual postcode, the

reconciliation of the age distribution with the Oxford University ward estimates has the effect

of bringing the distribution closer to the national average for the type and age of dwellings

included in the sector. The proportion of elderly residents is still shown as greater than the

national average for the type of housing, but to a lesser extent than previously estimated.

1.124 Table 33 compares the Oxford University population estimates for the Nuneaton and Bedworth

Attleborough ward, which includes the postcode CV11 4DQ and much of sector CV11 4, with

the original CACI estimates, methodology 2 and the final population estimates and age profile.

With some of the postcodes in the ward having missing CACI based data, the original CACI

and modelled population totals are lower than the Oxford totals. However, as the shortfall is

less than 10% the final age distribution has been reconciled with the Oxford University

estimates for this ward. As with the postcode sector, this reconciliation reduces the percentage

of elderly residents from the particularly high proportion shown by methodology 2 and increases

the estimated percentage of children. In contrast, the estimated proportion of the total

population aged between 16 and 59 years shows little change.

Table 31 – Age distribution in postcode before and after modelling
Number of persons;

Postcode CV11 4QD < 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs + Population

CACI estimates 3 8 32 9 5 57
EHCS based estimates 1 0 17 13 12 43
Methodology 1 estimate 1 0 15 16 25 57
Methodology 2 estimate 1 0 13 14 22 50
Final estimate 1 0 13 12 19 45

Table 32 – Age distribution in postcode sector before and after modelling
Row percentages/number of persons

Postal Sector CV11 4 < 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs + Population

CACI estimates 5.9 13.5 54.1 16.7 9.7 10,524
EHCS based estimates 7.4 15.4 59.9 12.7 4.5 12,271
Methodology 1 estimates 6.0 13.5 54.2 16.6 9.7 10,523
Methodology 2 estimates 5.9 13.5 54.1 16.7 9.8 10,524
Final estimates 6.7 15.4 54.3 14.9 8.7 10,518
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1.125 Table 34 shows the population estimates for all socially rented, pre 1980 post-war, 1 bedroom

flats in the sample, this being the predominant dwelling type in postcode CV11 4DQ. In this

case, the reconciliation with the Oxford estimates has no net effect on the previous

methodology 2 estimates, a similar population figure and age distribution for socially rented,

post-war 1 bedroom flats, as shown by the 1996 EHCS, being maintained

1.126 Finally, Table 35 lists all of the original and modelled population estimates for the full CACI/

Residata sample in England and Wales. The Oxford University estimates relate to England

only, whereas all other estimates, are for both England and Wales, albeit for less than a 100%

sample. Despite this difference, the age distribution shown by the final estimates is very close to

that of both the Oxford University estimates and the original CACI estimates.

Conclusions

1.127 Producing reliable statistics on the likelihood of a particular type of accident affecting a

particular age group in a particular type or age of dwelling depends critically on having accurate

Table 33 – Age distribution in local authority ward before and after modelling
Row percentages/number of persons

LA Ward 44UCFC < 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs + Population

Oxford estimates 24.1 54.0 21.8 8,700
CACI estimates 5.8 13.9 55.9 15.6 8.8 7,875
Methodology 2 estimates 6.2 14.1 54.1 16.1 9.5 8,051
Final estimates 7.4 16.8 54.0 13.7 8.2 8,065

Table 34 – Age distribution in housing type before and after modelling
Row percentages/number of persons

SR 1 bedroom flats < 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs + Thousands

CACI estimates 5.7 12.1 63.2 12.5 6.5 416
EHCS based estimates 1.9 0.2 40.3 30.0 27.7 332
Methodology 1 estimate 1.7 0.0 43.0 25.9 29.4 414
Methodology 2 estimate 1.4 0.0 39.8 26.5 32.3 337
Final estimate 1.4 0.0 39.8 26.5 32.3 337

Table 35 – Age distribution in England and Wales before and after modelling
Row percentages/number of persons

Full Residata sample < 5 years 5–15 yrs 16–59 yr 60–74 yr 75 yrs + Thousands

Oxford estimates (E only) 20.3 59.2 20.5 49,506
CACI estimates 6.1 13.9 59.4 13.3 7.3 51,158
EHCS based estimates 7.1 15.2 59.2 13.5 5.1 53,208
Methodology 1 estimates 6.0 13.9 59.6 13.3 7.2 51,159
Methodology 2 estimates 6.0 13.9 59.5 13.3 7.2 51,087
Final estimates 6.1 14.0 59.3 13.3 7.3 51,084
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estimates of the population of that age group in the postcodes where that type or age of dwelling

predominates.

1.128 It is believed that the final postcode population estimates, determined using the methodology

described above, were approaching the best than could be produced given the information

currently available, the time constraints and the particular needs of the project.

1.129 That said, despite the considerable amount of modelling using other sources such as the 1996

EHCS and the Oxford University mid 1998 population estimates for local authority wards, of

necessity, the final postcode estimates continue to rely heavily on the population estimates

included in the CACI Year 2000 demographics data.

1.130 The publication for the 2001 Census of enumeration district data, including a breakdown of

population by age, should substantially increase the reliability of any postcode population

estimates for two main reasons:-

• Firstly, the 2001 Census will provide up-to-date primary information on the age

distribution of the population in the whole of England and Wales. In contrast, all currently

available information is either well over 10 years out of date being reliant on the 1991

Census, incomplete being based on sample surveys, and/or heavily reliant on modelling

techniques, these being largely undisclosed in the case of the CACI estimates.

• Secondly, because of their significantly smaller size, enumeration district populations can be

related to postcodes much more accurately than ward or sector based populations.

Compared with an average of some 2,330 dwellings in a local authority ward and 2,730

dwellings in a postcode sector, an average enumeration district contains only some 130

dwellings. The average postcode in the HASS catchment areas comprises just over 18

dwellings, this being slightly larger than the national average of 14 dwellings, but postcodes

of between 30 and 60 dwellings are common in urban areas.

1.131 We conclude that, despite the considerable efforts taken to improve on the CACI postcode

estimates, that the population estimates must remain one of the main sources of potential error

in the reliability of the safety statistics. Consequently, we would strongly recommend that these

statistics be recalculated on the basis of the 2001 Census enumeration district population data,

once this data becomes available12.

12 We understand from the Census Customer Services Department in Fareham that such data will not
be officially published for the whole of England and Wales until ‘‘the end of 2003’’.
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Chapter 2

Creation and Postcode
Validation of Home Accident
Data

2.01 The Department of Trade and Industry (Dti) collects information on domestic home accidents

from a sample of Accident and Emergency Units in hospitals across England and Wales. This

information includes details of the essential characteristics of accidents such as the product or

dwelling feature involved and the type and seriousness of the injury caused. Data from this

Home Accident Surveillance System (HASS) is published annually13. For this project the

Consumer Affairs Directorate of Dti supplied HASS data for 1998 and subsequently for 1999

and 1997.

Creating a combined 1997, 1998 and 1999

HASS file

2.02 The HASS data was provided in the form of separate Excel files, or in the case of 1997 separate

worksheets, one for each HASS hospital. The number of cases per year for each hospital is

shown in Table 36. Each file included 18 variables:- Accident text; Sex; Age; Year; Location;

Mechanism; Activity; Body part; Injury; Outcome; Postcode; Building type; Normal residence;

Inpatient days; Accident date; Accident time; Main article; and Number of articles. With the

exception of the Accident text, postcode and continuous variables such as age, all the variables

were coded.

13 See Volume I, para 3.03.1.
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2.03 Each Excel file or worksheet was first converted to an SPSS data file and an additional variable

‘‘hosp’’ added to indicate the source of the data (coded 1 to 18 as in Table 36). In some of the

1998 Dti files, the variables were in a different order to the order in the majority of files and also

in some accident cases had been misplaced sideways, probably when the files were converted to

Excel, due to the various numbers of commas in the Accident text. Short computer programmes

were devised to place the variables in the same order in each file and also to shift any misplaced

variables back to their correct column positions.

2.04 After standardising the width of each variable and setting each to be a Numeric or String

variable as appropriate, the separate files were finally combined to give single SPSS data files for

each year and ultimately one file for the total sample of 408,787 cases.

Validation and correction of HASS postcodes

2.05 In all 3 years, the HASS postcodes were found to contain a large proportion of erroneous and

missing data . Table37 shows the number and percentage of cases in 1997, 1998 and 1999 with

potentially valid postcodes, partial postcodes, unknown and missing data and mis-formatted or

mis-punched postcodes. Although having only a slightly smaller sample, the 1997 HASS data

had a lower number of existing, potentially valid postcodes than either the unvalidated 1998 or

1999 HASS samples. This was due to a larger proportion of partial postcodes and missing data –

nearly 11% in 1997 compared to 8% in 1998 and under 7% in 1999 – as well as to the higher

number and proportion of mis-formatted or mis-punched postcodes – 24,671 or 18.7% in 1997

compared to 21,398 (16.1%) in 1998 and 20,944 (14.5%) in 1999.

Table 36 – HASS hospitals and number of accident cases, 1998, 1998 & 1999

HASS hospital Number of accident cases Total

1997 1998 1999 1997-99

1 Airedale, Keighley 7,330 7,570 8,669 23,569
2 Blackburn Royal Infirmary 10,263 10,480 10,426 31,169
3 George Eliot, Nuneaton 11,316 10,887 10,395 32,598
4 Hereford, County 6,978 6,864 7,275 21,117
5 Kings College, Denmark Hill 8,528 8,304 8,031 24,863
6 Luton and Dunstable 14,663 14,189 13,200 42,052
7 Macclesfield General 6,186 6,583 6,946 19,715
8 Mount Vernon, Hillingdon (6

months, 1998)
3,743 1,646 5,389

9 Norfolk & Norwich, Norwich 12,127 12,602 13,030 37,759
10 North Devon, Barnstable 4,649 4,687 4,677 14,013
11 North Tees General, Stockton 11,286 9,217 10,259 30,762
12 Prince Charles, Merthyr Tydfil 4,095 4,150 4,209 12,454
13 Queen Mary’s, Roehampton (Not in

1999)
3,371 2,395 5,766

14 Royal Berkshire, Reading 12,565 13,107 13,214 38,886
15 Selly Oak, Birmingham 12,098 11,785 12,225 36,108
16 Skegness and District 2,930 3,153 3,079 9,162
17 Worthing (6 months, 1998) 4,926 9,946 14,872
18 St Helier, Sutton (1999 only) 8,533 8,533

Total cases 132,128 132,545 144,114 408,787
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2.06 A validation programme was written to correct the majority of these postcodes, initially, for the

1998 HASS data. The programme was then progressively extended to correct the 1999 and

1997 HASS postcodes, the final ‘1997’ validation programme being used to provide a final

validation of the total HASS sample. Producing the validation file, although time consuming,

was necessary to maximise the total HASS sample, particularly for the analysis of those hazards

which, although dangerous when present, have a low incidence in the national stock.

2.07 The validation was based on the fact that a valid postcode consists of the following four

consecutive parts, with a single space between the second and third parts –

a) the postcode Area - comprises one or two letters, eg, B (Birmingham) or BB (Blackburn);

b) the postcode District - normally comprises one or two numbers, eg, 1 or 10, but occasionally

(e.g. in London) can also comprise a number and a letter, eg, 1H;

c) the Postcode Sector - comprises one number, eg, 0; and

d) finally the Postcode Unit or Walk - comprises two letters, eg, AA.

2.08 As confirmed by the ACORN and Residata files, it follows that valid postcodes come in four

basic forms e.g. B1 0AA, B10 0AA, BB1 0AA and BB10 0AA, with W1H 0AA and SW1H

0AA being less common variants of the second and fourth forms. All postcodes that do not

conform to one of these basic forms are erroneous.

2.09 To detect and correct most of the erroneous cases, an 11 digit coded number was given to each

existing postcode depending on the position of the letters, numbers, spaces and any extraneous

characters, using the code:- letters ¼ 2, numbers ¼ 3, spaces ¼ 1 and characters ¼ 7. For

example, the mis-spaced and mis-punched postcode ]BB 110 XY would be numbered

722133312.211. All the most common types of errors could then be determined and , where

possible corrected, by listing the frequencies of these coded numbers and, where necessary, the

precise nature of the errors detected by listing the cases for any particular number.

2.10 Running the final validation programme on the 1997 HASS file reduced the number of

accident cases with mis-formatted or mis-punched postcodes by over 23,670 cases, reducing the

overall proportion of such cases in the sample from nearly 19% to only 0.7%. Conversely, the

overall proportion of the sample with potentially valid postcodes increased from under 71% to

Table 37 – Useable and un-useable HASS postcodes before correction

Year of HASS data 1997 1998 1999 Total

Valid postal area & normal format No. 93,424 100,252 113,596 307,272
% 70.7 75.6 78.8 75.2

Part of postcode only No. 5,402 3,995 3,103 12,500
% 4.1 3.0 2.2 3.1

Postcode specified as ‘‘unknown’’ etc No. 3,375 2,511 2,560 8,446
% 2.5 1.9 1.8 2.1

Missing data or coded ‘‘?’’ etc No. 5,256 4,389 3,911 13,556
% 4.0 3.3 2.7 3.3

Mis-formatted or mis-punched postcode No. 24,671 21,398 20,944 67,013
% 18.7 16.1 14.5 16.4

Totals No. 132,128 132,545 144,114 408,787
% 100 100 100 100
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nearly 89%. The equivalent increases in the valid postcodes for 1998 and 1999 data were from

under 76% to 91% and from under 79% to nearly 93% respectively.

2.11 Table 38 summarises the number and percentage of cases with correctly formatted postcodes,

partial postcodes, unknown and missing data and still with mis-formatted or mis-punched

postcodes after using the programme for the final validation.

Other HASS Variables

2.12 Most of the other HASS variables, included all the coded variables used in the Dti’s 1997 to

1999 Annual Reports on the Home Accident Surveillance System, appear to have been previously

validated. However, many variables have a large proportion of cases classified as ‘‘Unknown’’ or

‘‘Unspecified’’. The data providing the specific location of the accident, the building type,

whether the victim was an occupant or visitor and their activity at the time of the accident,

have particularly high proportions of partially specified, unspecified or unknown data. For each

variable, Table 39 provides the number and percentage of cases for 1997 where the variable is

classified as ‘‘Other’’, ‘‘Unknown’’ or ‘‘Unspecified’’ and otherwise has detailed data.

Table 38 – Useable 1997, 1998 & 1999 HASS postcodes after correction with final
validation programme

Year of HASS data 1997 1998 1999 Total

Valid postal area & normal format No. 117,052 120,614 133,373 371,039
% 88.6 91.0 92.5 90.8

Part of postcode only No. 5,402 3,995 3,103 12,500
% 4.1 3.0 2.2 3.1

Postcode specified as ‘‘unknown’’ etc No. 3,383 2,511 2,560 8,454
% 2.6 1.9 1.8 2.1

Missing data or coded ‘‘?’’ etc No. 5,293 4,505 3,911 13,709
% 4.0 3.4 2.7 3.4

Mis-formatted or mis-punched postcode No. 998 921 1,167 3,086
% 0.7 0.7 0.8 0.8

Totals No. 132,128 132,545 144,114 408,787
% 100 100 100 100
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2.13 As shown by Table 40, the proportion of fully classified 1997 data for each variable and their

consequent order in that Table is very similar to that for 1998 and 1999. However, the number

of fully classified cases for 1997 is generally slightly smaller that for the subsequent two years.

Conclusion

2.14 HASS data is collected in the Accident and Emergency Units of hospitals. Naturally, the first

priority of the victim will be in getting early treatment, and that of the hospital staff will be in

diagnosing and administering the appropriate treatment. Asking and answering details about

the circumstances of the accident will rarely be seen as a major priority by either side. However,

Table 39 – Number and % of 1997 HASS cases classified as ‘Other’ & ‘Unknown’

Coded Other Unspecified�,
Unknown or NA

Detailed
classification

No. % No. % No. %

Sex 237 0.2 131,891 99.8
Age 589 0.4 131,539 99.6
Body part 353 0.3 652 0.5 131,123 99.2
Outcome 1,185 0.9 791 0.6 130,152 98.5
Accident date 4,898 3.7 127,230 96.3
Mechanism 2,307 1.7 6,122 4.6 123,699 93.6
Injury 5,545 4.2 2,921 2.2 123,662 93.6
Main article 390 0.3 14,841 11.2 116,897 88.5
Location 1,798 1.4 50,588 38.3 79,742 60.4
Building type 411 0.3 55,664 42.1 76,053 57.6
Normal residence 56,437 42.7 75,691 57.3
Activity 6,888 5.2 49,635 37.6 75,605 57.2
Inpatient days 124,222 94.0 7,906 6.0

� includes under location ‘‘unspecified indoors (home)’’

Table 40 – Number and % of fully classified HASS cases, 1997, 1998 and 1999

1997 1998 1999

No. % No. % No. %

Sex 131,891 99.8 132,456 99.9 144,027 99.9
Age 131,539 99.6 132,369 99.9 143,938 99.9
Body part 131,123 99.2 131,930 99.5 143,167 99.3
Outcome 130,152 98.5 130,710 98.6 142,179 98.7
Accident date 127,230 96.3 129,960 98.0 141,329 98.1
Mechanism 123,699 93.6 124,187 93.7 137,724 94.9
Injury 123,662 93.6 123,858 93.4 134,951 93.6
Main article 116,897 88.5 113,989 86.0 127,046 88.2
Location 79,742 60.4 83,059 62.7 90,496 62.8
Building type 76,053 57.6 78,946 59.6 86,068 59.7
Normal residence 75,691 57.3 76,308 57.6 86,040 59.7
Activity 75,605 57.2 78,681 59.4 80,964 56.2
Inpatient days 7,906 6.0 7,907 6.0 8,524 5.9

Total sample 132,128 100.0 132,545 100.0 144,114 100.0

47

Creation and Postcode Validation of Home Accident Data



we believe that the use of this information in this project can highlight housing hazards and

may have a positive influence on home accident prevention.

2.15 The most important HASS variables for the calculation of the probability of an accident and

the health outcome from different hazards by different household groups – Age, Body part,

Injury and Outcome and the Mechanism and Main article involved – all had relatively small

proportions of totally unspecified or unknown data. The improvements to the HASS postcode

data described above significantly increased the extent to which these variables could be

matched with the housing and population data from the combined Residata and CACI/

ACORN database.
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Chapter 3

Home Accident Surveillance
System Hospital Catchment
Areas

St Helier Hospital Sutton – Catchment Area

3.01 The 1998 and 1999 HASS data includes cases from the A & E units of 18 hospitals. An analysis

of the catchment areas of the 17 hospitals included in the 1998 HASS data was undertaken by

GMAP Ltd, Leeds, as part of a study for the Dti14. Based on this analysis, Dti have provided the

project with a list of the main postal districts and sectors covered by each of these 17 hospitals.

However, St Helier hospital, Sutton, replaced St Mary’s hospital, Roehampton, as the HASS

hospital in South West London at the end of 1998. Consequently, no equivalent catchment

area is available for this particular HASS hospital.

3.02 St Helier hospital is sited some 1.5 miles North of Sutton town centre on the local district

distributor B278, but close to its junction with the main North-South arterial route of the

A217. The neighbouring A & E hospitals are at Epsom General (some 5.5 miles to the South

West); Kingston Hospital (5 miles to the North West); St George’s Hospital, Tooting (3.5

miles to the North), Mayday Healthcare Trust, Thornton Heath (4 miles to the East) and East

Surrey Hospital, Redhill (over 10 miles to the South).

3.03 Fortuitously, two of the members for the Warwick University Team live in or near the St Helier

catchment area, one in postal sector SM2 7 close to the probable boundary with Epsom General

and the other in SM4 4, close to the boundary with Kingston Hospital. Both are well

acquainted with the local housing areas, road network, typical traffic conditions and journey

times as well as with some of the, often subtle, physical and psychological boundaries which are

likely to influence the allegiance of local neighbourhoods to one hospital rather than another.

3.04 In addition to utilising this local knowledge, a detailed analysis has been undertaken of the

total number of accident cases at St Heliers, emanating from each postcode sector, and the

estimated number of accidents per thousand population. As the CACI population estimates do

not provide a 100% sample, only the postcodes having population data (including modelled

population totals) have been used to determine the latter estimates. The resulting sector based

accident rates have been grouped, using the same categories as employed in the GMAP Report,

that is 20 per thousand and over, 5 to 20 and 1 to 5 per thousand population.

14 Socio-Economic Analysis of Home Accidents, GMAP, March 2000.
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The core catchment area

3.05 Table 41 lists the 20 postcode sectors with accident rates of over 20 per thousand and also gives

the number of accidents in 1999 reported by St Helier in each of these sectors. The sectors are

grouped by location/distance from the hospital, but otherwise are listed in order of the accident

rate. The number of accidents range from 686 to 91 (the latter for the relatively small

population living in the centre of Sutton), while the accident rate ranges from over 60 to under

23 per thousand population. The average number and rate of accidents per sector are 291 and

just over 31 per thousand respectively.

3.06 Overall, these 20 postcode sectors account for just over three quarters of the 8,035 reported

accident cases at St Helier hospital for which there are valid postcodes (after validation). They

cover almost six entire postal districts in the Sutton Area (SM1, SM3 to SM6 and all but 1

sector of SM2) and also include one sector from the Croydon (CR) postal area.

Local factors determining the core catchment

area

3.07 As would be expected, the postcodes immediately surrounding St Helier hospital have the

highest number of accidents, the top four each recording over 400 accident cases in 1999. As

well as recording the highest number of accidents, the top three sectors also show the highest

accident rates in terms of number of cases per thousand population. These three sectors cover

the large St Helier estate, an area of relatively low income, mainly two storey terraced and

Table 41 – Postcode sectors with accident rates of 20 per thousand or over

Proximity to hospital Postcode
sector

No of cases Rank order Per thou
residents

Rank order

Closest sectors SM5 1 686 1 60.4 1
SM4 6 502 2 43.2 2
SM5 2 441 3 42.2 3
SM1 3 412 4 35.5 7

Second ring sectors SM6 7 232 13 39.8 4
CR4 4 336 9 39.3 5

(Sutton town centre .) SM1 1 91 25 36.2 6
SM6 8 364 7 32.2 9
SM1 2 352 8 30.6 10
SM3 9 386 5 30.4 11
SM1 4 253 11 29.6 13
SM6 0 165 20¼ 28.3 14
SM4 5 212 16 27.3 15
SM5 3 183 19 22.8 19¼

Third ring sectors SM6 9 375 6 33.1 8
(Roundshaw estate ^) SM5 4 165 20¼ 29.9 12

SM2 6 226 14 24.7 16
SM4 4 330 10 24.0 17
SM2 5 241 12 23.6 18
SM3 8 162 22 22.8 19¼

Average number/rate 291 31.2

Total Cases/% of all 6,114 76.0% (of 8,045 valid cases)
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semi-detached housing, which was originally built by the LCC in the inter-war and early post-

war years.

3.08 The next highest accident numbers and rates generally appear in the ‘second ring’ of postcode

sectors, surrounding those immediately adjacent to the hospital. The exception to this is SM6

9, which although located on the South East boundary has the 6th highest accident numbers

and 8th highest rate. This may be explained by a number of factors. Firstly, this sector includes

the Roundshaw estate, probably the highest density, lowest income housing in the area.

Secondly, given its situation, one might expect a significant proportion of these residents to use

Mayday Healthcare Trust. However, the A23 (Croydon Bypass) is frequently highly congested

and the A237 and B278 will generally provide a quicker route to St Helier avoiding Sutton

town centre. Last but not least, the area is in the Sutton local authority district and is physically

and psychologically separated from Croydon by the A23 and its associated string of commercial

and industrial estates and open space, much of which was originally Croydon airport.

3.09 The distribution of the remaining high accident rates also fits well with the authors’ knowledge

of the physical and psychological boundaries in the area. To the North West, Kingston Hospital

is overtly separated from the catchment for St Helier by the A3 trunk road, but part of the

borough of Kingston upon Thames lies to the South West of this road and there remains good

access to the hospital avoiding Kingston town centre. The majority of those living in KT3 and

KT4 postcodes will tend to gravitate towards Kingston hospital rather than St Helier, for a

variety of local reasons related to traffic conditions, railway crossings and social class and not

least because Kingston is their main shopping area.

3.10 To the North of St Helier, Morden Hall Park and a large industrial and commercial area

separates the suburban development centred on Morden with the generally older urban

development further North, which falls into the catchment area of St Georges’s, Hospital,

Tooting. To the East, the large area of open space stretching from Mitcham Common in the

North to Beddington Park in the South forms a natural boundary between the catchment areas

of St Helier (which includes most of the housing in the Croydon postal sector CR4 4) and that

of the Mayday Healthcare Trust, Thornton Heath, Croydon.

3.11 Similarly, a string of large open spaces, effectively linking Nonsuch Park in the West to

Banstead Downs and other Green Belt land in the South also forms a natural boundary to the

South West and South of Sutton. This physical demarcation, together with the location of

Epsom General on the opposite side of Epsom town centre and the quick route to St Helier

provided by the duel carriageway of the A217, means that most residents of Cheam, Belmont

and South Sutton will tend to use St Helier in preference to Epsom. Further South, however,

for the housing around Banstead, which falls both outside Sutton and the Greater London

administrative area, there are good, relatively traffic free East-West routes, making the use of

Epsom General equally, if not more convenient.

The outer catchment areas

3.12 Beyond the 20 postcode sectors forming the core catchment area, the accident rate for St Helier

rapidly tails off, the 21st highest sector having a rate of under 15 per thousand and there being

only a further 11 sectors with rates of 5 per thousand or over. Table 42 lists these 12 sectors,

grouped by postal area, and again gives the number and rate of accidents and the respective

ranking for each sector. Some large postcode sectors still show a relatively large number of

cases, numbers ranging from 223 to 34 reported accidents and averaging 92 accidents per sector.
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However, the average accident rate per sector is only 8.3 cases per thousand population. In

total, these 12 postcode sectors account for nearly 15% of all accidents reported by St Heliers in

1999, for which there are valid postcodes.

3.13 These 12 postcode sectors, with accident rates of between 5 and 20 per thousand population,

surround the core catchment area but are rarely more than one sector deep. Nevertheless,

unlike the core area, they comprise mainly sectors in postal areas other than Sutton, one being

in the Kingston area, 3 in London South West and 6 in the Croydon Area, with only two

coming from the Sutton area.

3.15 Table 43 lists the 20 postcode sectors with accident rates of between 1 and 5 per thousand

population. As in Table 42, these sectors are grouped by postcode area and ranked by the

accident rate within each area. In this Table, all sectors show a relatively small number of

recorded cases, numbers ranging from 34 to 7 and averaging under 15 accidents per sector. The

average accident rate per postcode sector is under 2 per thousand population and, in total, the

20 sectors account for under 4% of the 8,045 HASS cases from St Helier with valid postcodes.

Table 42 – Postcode sectors with accident rates of 5 to 20 per thousand

Postal Area Postcode
sector

No of cases Rank order Per thou
residents

Rank order

Kingston Area KT4 8 223 15 14.7 21

London SW Area SW20 9 106 24 12.2 22¼
SW19 3 74 26 7.1 28
SW20 8 51 29 5.0 32

Sutton Area SM2 7 64 28 11.1 25
SM7 3 38 31 8.1 26

Croydon Area CR4 1 192 17 12.2 22¼
CR4 3 187 18 11.7 24
CR0 4 112 23 7.4 27
CR4 2 71 27 6.5 29
CR8 3 34 32¼ 6.4 30
CR5 2 50 30 5.1 31

Average number/rate 92 8.3

Total Cases/% of all 1,202 14.9% (of 8,045 valid cases)
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3.16 The remaining 20 sectors, recording accident rates of over 1 per thousand population in 1999,

include postcodes from four postal areas, again with only two sectors from the Sutton area, but

now cover a wider area of housing, particularly to the South and South East, and West and

North West of the core catchment area. Several of these outer sectors come close to the sites of

the neighbouring A & E hospitals, in the case of St George’s, Tooting, as close as the adjacent

postal sector. Consequently, it is clear from their location, as well as their low accident numbers

and rates, that the residents of these outer sectors - and to a lesser extent those of the

intermediate sectors (outlined in blue) – are in the main using the neighbouring Accident and

Emergency units in preference to that at St Helier hospital.

Conclusions

3.17 Figure 1 plots the accident rates for all 52 postal sectors listed in Tables 41 to 43, all of which

have a rate of over 1 per thousand population. Together, these account for nearly 95% of all

accidents recorded at St Helier hospital in 1999. Like the three Tables and main boundaries on

the Map, the vertical lines divide the sectors into three groups, that is those in the core

catchment area with accident rates of over 20 per thousand, in the intermediate sectors with

rates between 5 and 20 and in the outer catchment area with rates between 1 and 5 per

thousand population.

Table 43 - Postcode sectors with accident rates of 1 to 5 per thousand

Postal Area Postcode
sector

No of cases Rank order Per thou
residents

Rank order

Sutton Area SM7 1 27 35 4.5 33
SM7 2 22 36 3.4 35

Croydon Area CR5 3 34 32¼ 3.9 34
CR8 4 17 38¼ 3.0 37
CR8 5 13 41¼ 1.8 39¼
CR8 1 9 49¼ 1.7 41¼
CR8 2 12 43¼ 1.7 41¼
CR2 9 8 51¼ 1.1 48¼

London SW Area SW19 2 32 34 3.2 36
SW19 1 18 37 2.0 38
SW20 0 16 40 1.8 39¼
SW16 5 17 38¼ 1.2 46¼
SW19 4 7 53¼ 1.0 50¼
SW16 4 11 47¼ 1.0 50¼

Kingston Area KT20 6 8 51¼ 1.6 43
KT17 2 11 47¼ 1.4 44
KT19 0 12 43¼ 1.3 45
KT20 5 12 43¼ 1.2 46¼
KT4 7 12 43¼ 1.1 48¼
KT3 6 9 49¼ 1.0 50¼

Average number/rate 15 1.9

Total Cases/% of all 307 3.8% (of 8,045 valid cases)
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3.18 The graph (Figure 1) shows that the accident rate for the closest housing to the hospital is

clearly exceptional. More importantly for the present study, it highlights the clear distinction

between the high accident rates in the postcode sectors in the core catchment area – which

together account for 76% of the achieved HASS sample – and the lower rates in those of the

intermediate and outer catchment areas. This clear division between areas is fully consistent

with the authors’ knowledge of the natural boundaries and other local factors in the Sutton area

that are likely to determine the catchment area of St Helier hospital.

3.19 For all of the above reasons, we believe that the core catchment area for St Helier hospital,

Sutton, can be clearly defined in terms of postcode districts and sectors as SM1, SM2 (5,6),

SM3 to SM6 and CR4 (4).
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Figure 1 – Distribution of postcode sector accident rates per thousand population
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The Under-Estimation of Accident
Rates

3.20 This section explores the reduction in accident rates with distance from the HASS hospitals

that occurs in the catchment areas due to the use of neighbouring non-HASS hospitals and the

foregoing of a hospital visit due to increased travel. It also explores the resulting under-

estimation of accident numbers.

3.21 The analysis of accident rates in the catchment area of St Helier Hospital, Sutton, (paras 3.01-

3.19) indicates that in general the recorded rate progressively declines as the distance from the

HASS hospital increases and an increasing proportion of residents use neighbouring A & E

units. However, it can be safely assumed that the vast majority of residents in the housing

closest to each HASS hospital will use that hospital in preference to neighbouring A & E units.

The assumption that these postcodes thereby record close to the true A & E attendance rate is

supported by the particularly high rates in the closest postcode sectors – an average of over 45

per thousand compared with only 27 per thousand population for all postcodes in the sixteen

1999 HASS catchment areas.

3.22 In each catchment area, the extent to which the recorded accident rate in a more distant

housing area falls below that in the closest housing will depend on two main factors –

• The proportion of residents from the distant housing using the A & E unit of a

neighbouring hospital or foregoing a hospital visit because of travel difficulties; and

• The full accident rate in the distant housing area relative to that in the closest housing.

3.23 The latter may well depend on the different housing and social characteristics of the two areas.

Where the distant housing comprises generally better properties than that of the housing closest

to the HASS hospital, the difference between their accident rates is likely to be more than

where the reverse is the case. For example, in the St Helier catchment area, the owner occupied

housing in sector SM3 8, west of Sutton, records a significantly lower accident rate (22.8 per

thousand) than sector SM6 9, east of Sutton (33.1 per thousand), where the predominantly

social housing is more akin to that in the sector containing the hospital. However, sector SM6

9 is even further from the hospital than SM3 8 and probably has as high, if not higher, loss of

accident cases to neighbouring A & E units.

Distances to and travel zones for the HASS

hospitals

3.24 Using the ACORN data, the full grid reference (6 figure Easting and 6 figure Northing) of the

postcode of each HASS hospital is determined. The distance (to the nearest metre) that each

other postcode in the catchment area is North or South and East or West of this grid reference

is then determined and the straight ‘as the crow flies’ distance to the hospital calculated using

Pythagoras’s theorem h2 ¼ x2 + y2.

3.25 Table 44 shows the average distance of the postcodes and their distribution in terms of distance

from the HASS hospital for each catchment area. As one would expect, the distances to the
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hospital are generally greatest where much of the catchment area is rural, as in the case of

Hereford County, Norfolk and Norwich and North Devon hospital and smallest where the

hospital is in an urban conurbation, as in the case of the four London hospitals, Kings College,

Mount Vernon, Queen Mary’s and St Helier hospital.

3.26 Overall, the loss of accident cases to neighbouring non HASS hospitals is likely to increase

with the distance of the postcode from the HASS hospital. However, the relative distance to

neighbouring hospitals is obviously also critical and the loss from the furthest rural postcodes in

the Norfolk catchment area, over 30 kilometres from Norwich, may be no greater than from

outer urban postcodes around Denmark Hill, only some 6 kilometres from King’s College

hospital.

3.27 The often very small number of accidents occurring in each individual postcode in 1998 and/or

1999 may not be representative of the annual accident rate. To achieve representative numbers

for analysis, the postcode data needs to be aggregated to a higher geographical level.

3.28 Consequently, to take account of the different geographical areas served by each hospital, the

postcodes in each catchment area are first categorised into five travel zones, depending on their

relative distance from the particular HASS hospital, with each zone containing an equal

number of full postcodes.

Table 44 – Distance of catchment postcodes from hospital – mean and
distribution
Kilometres

Catchment area Mean Min 5% 25% 50% 75% 95% Max

1 Airedale, Keighley 8.4 0.2 2.1 5.0 7.6 10.5 19.3 42.6
2 Blackburn Royal

Infirmary
6.8 0.1 1.1 2.7 5.8 8.6 17.8 30.8

3 George Eliot,
Nuneaton

8.0 0.3 1.5 3.8 7.7 11.6 16.5 19.8

4 Hereford, County 13.5 0.1 1.0 4.8 15.7 19.9 27.2 37.1
5 Kings College,

Denmark Hill
2.7 0.1 0.8 1.6 2.4 3.5 5.5 6.9

6 Luton and
Dunstable

6.3 0.1 1.3 3.1 4.5 8.7 14.5 23.6

7 Macclesfield
General

6.9 0.2 0.8 1.9 8.5 10.5 12.7 16.6

8 Mount Vernon 4.6 0.2 1.4 3.4 4.8 5.9 7.3 10.3
9 Norfolk & Norwich,

Norwich
13.9 0.1 1.3 4.5 13.2 22.4 30.0 38.6

10 North Devon,
Barnstable

16.1 0.1 1.1 7.9 13.3 20.1 44.5 58.2

11 North Tees,
Stockton

4.8 0.1 0.9 2.4 3.7 6.1 13.5 18.3

12 Pr Charles, Merthyr
Tydfil

8.1 0.2 1.2 2.8 7.7 12.5 16.6 18.4

13 Queen Mary’s,
Roehampton

3.1 0.0 0.8 2.0 3.0 4.1 5.8 6.9

14 Royal Berkshire,
Reading

11.5 0.1 1.4 4.1 9.1 15.6 28.4 45.0

15 Selly Oak,
Birmingham

4.1 0.0 1.3 3.0 4.1 5.2 7.2 10.4

16 Skegness and
District

7.2 0.1 0.4 1.4 7.3 11.1 16.4 18.3

17 Worthing (,1 year’s
data)

6.4 0.1 0.9 2.7 5.0 9.6 13.7 20.1

18 St Helier, Sutton 2.4 0.0 0.7 1.6 2.4 3.1 4.3 5.5
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Travel zones and distances in assymetrical

catchment areas

3.29 Many of the catchment areas, however, are highly asymmetrical. In the case of North Devon,

Worthing and Skegness and District hospitals, this asymmetry arises simply because of the close

proximity of the hospital to the coast. In other HASS hospitals, such as those on the edge or

close to urban conurbations, it is due to the neighbouring A & E units being much closer to the

HASS hospital in one direction than another. In these cases, the loss of accident cases to

neighbouring hospitals over distance is likely to be less rapid in one direction than another.

3.30 To determine the relative distance of each postcode to the adjacent boundary of the catchment

area, the location of the postcode relative to the hospital (NNE, NEE, SEE, SSE, SSW, SWW,

NWW or NNW) has been determined from the grid reference. The postcodes in each of these

eight ‘sectors’ have then been categorised into five zones depending on their proximity to the

hospital, each zone again containing an equal number of postcodes. (See Figure 2).

3.31 Where appropriate, for example, not in the case of those ‘sectors’ close to the coast, these five

zonings are used in preference to the five zones determined for the whole catchment area. Table

45 shows the average distance of the postcodes in each final zone from the HASS hospital in

each of the catchment areas, as well as the distance of the furthest postcode in the area.

Boundary of catchment

H

1 2

3

4
5

Figure 2 – Diagram showing grouping of postcodes within asymmetric catchment
areas
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Accident rates in the HASS catchment area by

travel zone

3.32 Using all reported accident cases where the population of the postcode has been estimated,

Table 46 gives the accident rate for each of the five ‘concentric’ zones in each of the catchment

areas. Nearly all of the catchment areas show a progressive fall off in the accident rate with

increasing distance from the hospital, but the extent of this decline varies significantly between

the hospitals.

Table 45 – Mean distance of postcodes in catchment zones from HASS hospital
Kilometres

Catchment area Zone Max
pc

1 2 3 4 5

1 Airedale, Keighley 3.4 6.4 8.9 11.6 18.8 39.9
2 Blackburn Royal Infirmary 1.8 4.5 7.2 11.1 17.2 30.8
3 George Eliot, Nuneaton 2.5 5.3 8.4 12.0 15.4 19.4
4 Hereford, County 2.2 9.3 16.4 20.4 25.0 35.4
5 Kings College, Denmark Hill 1.2 2.2 2.8 3.9 5.5 6.8
6 Luton and Dunstable 1.9 4.0 6.2 9.1 14.9 19.9
7 Macclesfield General 1.7 5.8 9.2 10.7 12.5 16.6
8 Mount Vernon 2.4 4.2 5.2 5.9 7.2 8.3
9 Norfolk & Norwich, Norwich 2.4 7.1 15.1 22.1 28.7 38.2
10 North Devon, Barnstable 3.6 10.5 14.5 24.5 38.7 56.2
11 North Tees, Stockton 1.4 2.9 5.0 6.8 11.5 18.3
12 Pr Charles, Merthyr Tydfil 1.8 5.9 8.9 12.6 15.8 18.4
13 Queen Mary’s, Roehampton 1.5 2.6 3.5 4.4 5.7 6.8
14 Royal Berkshire, Reading 2.7 7.2 12.8 17.4 31.0 40.6
15 Selly Oak, Birmingham 2.0 3.5 4.4 5.3 6.9 10.3
16 Skegness and District 1.4 4.7 8.8 12.3 16.3 18.0
17 Worthing (,1 year’s data) 1.5 3.5 6.8 10.0 13.7 20.1
18 St Helier, Sutton 1.1 2.0 2.6 3.2 4.1 5.5

All catchment areas 2.1 5.3 8.9 12.6 18.3
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3.33 Some of this variation may arise from the GMAP15s methodology used in determining the

catchment areas, this being largely based on travel times. However, it appears to also reflect real

differences in the use of neighbouring hospitals and in accident rates, which occur regardless of

the distance to the hospital. For example, in the catchment area of St Helier, the very small

reduction occurring between the three outer zones can be attributed to a number of factors. As

described above, this catchment area has a number of distinct physical boundaries, particularly

to the East and South, and this effectively limits the loss of cases from many of the outer

postcodes to the neighbouring A & E units.

3.34 The St Helier catchment area also includes some large areas of poor social rented housing

falling in the outer zones, particular to the South East. (Here, for 1999, one postcode on the

very edge of the catchment area - Vulcan Close, Roundshaw, SM6 9JA - of ACORN type 51,

‘‘Council flats, greatest hardship, lone parents’’, records an accident rate of over 80 cases per

thousand population, despite a proportion of these tenants probably also using the equally near

Mayday hospital in Croydon.) .

Table 46 – Accident rates for each zone (in cases per thousand and as%of zone 1)
Accidents per thousand and percentage of zone 1

Catchment area Zone

1 2 3 4 5

1 Airedale, Keighley 48.7 41.5 29.1 23.3 15.6
100 85 60 48 32

2 Blackburn Royal Infirmary 66.1 38.4 30.6 14.8 12.5
100 58 46 22 19

3 George Eliot, Nuneaton 54.1 41.3 28.3 21.4 13.7
100 76 52 40 25

4 Hereford, County 59.5 42.6 21.5 16.6 13.7
100 72 36 28 23

5 Kings College, Denmark Hill 27.1 20.3 21.0 19.8 8.3
100 75 78 73 31

6 Luton and Dunstable 49.1 40.8 28.2 23.7 2.9
100 83 57 48 6

7 Macclesfield General 46.5 39.2 26.0 20.8 19.5
100 84 56 45 42

8 Mount Vernon 21.0 13.0 10.1 10.2 10.5
100 62 48 49 50

9 Norfolk & Norwich, Norwich 36.3 29.4 20.5 14.6 11.3
100 81 57 40 31

10 North Devon, Barnstable 45.1 24.7 17.6 17.1 9.0
100 55 39 38 20

11 North Tees, Stockton 58.6 59.5 41.2 32.3 22.3
100 101 70 55 38

12 Pr Charles, Merthyr Tydfil 29.9 19.1 10.4 19.8 10.6
100 64 35 66 35

13 Queen Mary’s, Roehampton 17.4 10.4 6.0 3.4 4.9
100 60 35 20 28

14 Royal Berkshire, Reading 34.9 25.1 12.9 5.6 2.7
100 72 37 16 8

15 Selly Oak, Birmingham 29.3 28.0 27.0 25.7 14.3
100 95 92 88 49

16 Skegness and District 74.6 57.1 43.6 21.5 9.8
100 77 58 29 13

17 Worthing 90.0 76.6 68.0 49.2 43.0
100 85 76 55 48

18 St Helier, Sutton 44.2 31.2 28.7 28.0 27.2
100 71 65 63 61

All catchment areas 43.7 33.9 25.0 20.0 14.0
100 77 57 46 32

15 Socio-Economic Analysis of Home Accidents, op cit.
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3.35 As well as due to the loss of cases to neighbouring A & E units, the under-estimation of

accident rates in postcodes in the outer catchment zones may also arise due to a tendency for

fewer accidents cases to result in a hospital visit where this involves a long journey, particular

by public transport. This tendency is indicated by an analysis of accident rates by catchment

zones for housing of different value (see paras 3.40-3.41 below).

The determinants of the HASS hospital

accident rate in Zone 1

3.36 Tables 47 and 48 show that of all the main housing variables available from the Residata and

ACORN datasets, property value shows one of the strongest correlations with general accident

rates, even without any correction for regional variation. (Such a correction is difficult due to

the banding of Residata property values). In both Tables, the analysis has been limited to

postcodes falling in the one zone nearest to the HASS hospitals, where the recorded accident

rate is likely to be closest to the true rate.

Table 47 – Accident rate (per 1,000 population) by property value and tenure

Property value Pop- Cases Rate Housing Population Cases Rate
£ Av 98-9 /1000 tenure Av 98-9 /1000

Up to 40,000 66345 3834 58 Owner occupied 833990 33729.5 40
40,001 - 60,000 317284 16227.5 51 Private rented 36265 1478.5 41
60,001 - 80,000 251603 11529.5 46 Council/RSL 199013 9802.5 49
80,001 - 100,000 181462 7117 39 Mixed tenure 87198 3956 45
100,001 - 120,000 93268 3399.5 36
120,001 - 200,000 173510 5283 30
200,001 - 500,000 66657 1502.5 23
500,001 & over 6337 73.5 12 All housing 1156466 50592.5 44
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3.37 In relation to property value, the accident rate falls progressively and dramatically from 58 cases

per thousand population for residents living in the least expensive properties to only 23

accidents per thousand for those in housing valued at £200,000 or over. (The 0.5% enjoying

housing valued at over half a million record an even lower rate of 12 per thousand, but a

significant number of these probably use alternative private healthcare facilities.) There is also a

good correlation with the 17 standard ACORN Groups, Group 16 ‘‘Council Estate Residents,

Greatest Hardship’’ having the highest average accident rate of 76 per thousand and Group 7,

‘‘Prosperous professionals, Metropolitan Areas’’ having the lowest rate – 24 per thousand

population.

3.38 A comparable analysis using the full 54 ACORN Types is less reliable because of the smaller

sample sizes, but shows Type 50 (in Group 16) ‘‘Council Areas, High Unemployment, Lone

Parents’’ with the highest rate - 76 per thousand - and Type 21 (in Group 8) ‘‘Prosperous

Enclaves, Highly Qualified Executives’’ with the lowest rate of 18 accidents per thousand

population.

3.39 By comparison, the correlation with the physical housing characteristics of dwelling age, type,

size and tenure is less pronounced, suggesting that in terms of all accidents, it is primarily social

rather than housing factors which determines the overall accident rate. To the extent that the

overall accident rate is thereby less dependent on specific housing characteristics, this may

Table 48 – Accident rate (per 1,000 popn) by ACORN group & housing age, type & size

ACORN groups Popn Cases Rate Housing Popn Cases Rate
Av 989 /1000 age, type etc Av 98-9 /1000

1 Wealthy achievers,
suburban areas

99309 3137.0 32 Pre 1920 316825 12710.0 40

2 Affluent greys, rural
communities

3928 188.0 48 1921-45 273999 12580.0 46

3 Prosperous pensioner,
retirement areas

32721 1533.0 47 1946-79 407327 17249.5 42

4 Affluent executives,
family areas

41838 1546.5 37 Post 1979 130796 5335.0 41

5 Well-off workers, family
areas

58922 2460.5 42 Mixed age 27519 1092.0 40

6 Affluent urbanites, town
& city areas

51029 1437.5 28

7 Prosperous
professionals, met

49230 1171.5 24 Detached 137130 4783.0 35

8 Better-off executives,
inner city areas

62948 2496.5 40 Semi-detached 338210 14938.0 44

9 Comfortable middle
agers, mature areas

106426 4313.0 41 Bungalow 57091 2355.0 41

10 Skilled workers, home
owning areas

178801 8253.0 46 Terraced 420017 19176.5 46

11 New home owners,
mature communities

78319 4054.5 52 Flat 204018 7714.0 38

12 White collar workers,
better-off multi-ethnic

61416 2608.0 42

13 Older people, less
prosperous areas

44442 1966.5 44 1 bedroom 58108 3066.5 53

14 Council estate residents,
better-off

145557 8621.0 59 2 bedroom 258372 12238.5 47

15 Council estate, high
unemployment

53557 1956.5 37 3 bedroom 701711 29189.5 42

16 Council estate, greatest
hardship

31922 2422.0 76 4 bedroom 107878 3569.0 33

17 Multi-ethnic, low income
areas

55802 2402.5 43 5 bedroom 30397 903.0 30
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represent the best measure to correct any general underestimation of the risk estimates arising

solely from the location/distance of the postcode from the HASS hospital.

The fall-off in HASS hospital accident rates by

property value

3.40 For housing of different values, Figure 3 shows the progressive decline in the total recorded

accident rate, which occurs as the distance from the hospital increases. The housing with the

lowest value shows a sharp decline in the recorded accident rate between zones 2 and 3, that is,

on average, at around 7 kilometres from the hospital. This is unlikely to be caused by a loss of

cases to other hospitals and is probably the result of lower income accident victims foregoing a

visit to hospital where this involves a longer, more expensive and possibly complicated journey

by public transport. (Conversely, this effect probably accounts for the exceptionally high rate

recorded by the closest postcode sector to St Helier, hospital, this being an area of relatively low

income housing within walking distance of the A & E unit).

3.41 As the property value increases, not only does the true accident rate decrease (as indicated by

the estimates for zone 1), but the loss of accident cases with distance from the hospital also

decreases, probably as a result of increasing car ownership. In housing of above average value,

the decline in recorded accident cases with distance from the hospital is more or less a straight

line and here, the loss of cases to other more distant, possibly better or less busy hospitals, is

probably the main reason for the decline.
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Figure 3 – Accident rates for each zone (in cases per thousand) by property value
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The fall-off in HASS hospital accident rates by

age and severity of injury

3.42 Several other factors also govern the recorded accident rate relative to the distance from the

HASS hospital. Figure 4 shows that very young children have far the highest general accident

rate, as might be expected, but more surprisingly also exhibit the greatest decline in attendance

at A and E as the distance between their home and the HASS hospital increases. Those aged 75

years or over have the next highest rate and, possibly as a result of a high attendance by

ambulance, show a perfectly straight decline between the successive catchment zones.

3.43 There also appears to be a somewhat greater decline in recorded rates with less serious accidents

than those of a more serious nature, under 14% of all injuries classified by HASS as superficial

or minor coming from the two outer catchment zones compared with some 20% of those

classified as major, multiple or the equivalent.

3.44 In is clear from the above analysis, that the extent to which the accident rate in the outer

catchment zones underestimate the true accident rate varies significantly between the different

hospital catchment areas and even from ‘sector’ to ‘sector’ within each catchment area. It also

varies between different social groups and with different housing conditions as well as with the

age of the accident victim and the type and seriousness of the accident.

The underestimation of accident rates and the

present study

3.45 For the estimation of national accident statistics, the accident cases which occur within the

HASS hospital catchment areas, but are lost to adjacent non-HASS hospitals, is not a problem.

The Dti national statistics are based on all accidents recorded at the HASS hospitals and,

overall, it can be assumed that the HASS cases which come from outside the HASS catchment

areas equate with those from the catchment areas which are lost to adjacent non HASS
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hospitals. Also it is widely accepted that the accidents cases seen and/or treated by hospitals

represents only a fractional of all accidents that occur in the home

3.46 That said, the loss of accident cases from the catchment areas, for whatever reason, is a problem

for the present study. It is clear that, when comparing two very similar areas of housing which,

in truth, have the same inherent safety risks, the HASS accident rates will tend to show the

housing in the furthest zones from the HASS hospitals as being significantly less risky than the

housing located in the closest zones. This would be less of a problem, if nationally, the five

zones each contained the same distribution of housing types, as the underestimation of

accidents in the furthest zones would then be consistently offset by the higher rates recorded

close to the hospital. However, this is not the case.

3.47 As many of the HASS hospitals are located close to urban centres, the closest zones tend to

include a higher proportion of cheaper, terraced properties and/or flats than the outer zone

where there are more expensive, often detached properties or bungalows. The outer zones also

include villages with postcodes of older or mixed aged housing. There is least variation between

zones in the distribution of dwelling ages (see Table 49 below).

Effect of under-estimation on the estimated

likelihood of a fall on stair

3.48 For all ages of dwelling, however, the likelihood of a recorded accident, such as a fall on an

inside stairs by an elderly person, is substantially higher for the inner zone than for the outer

zones or all zones combined – as shown by Table 50. Arguably, zone 1 provides the most

Table 49 – Distribution of predominant housing type, age and value by zone
Column percentages

Zone All
zones

1 2 3 4 5

Housing type
Detached 10.3 18.6 20.7 21.7 27.6 16.9
Semi-detached 31.0 30.6 29.4 30.4 28.2 30.3
Bungalow 5.0 11.7 11.9 11.0 13.3 9.3
Terraced 38.7 29.1 26.8 26.6 20.5 31.3
Flat 15.0 10.1 11.2 10.3 10.3 12.1

Dwelling age
Pre 1920 26.6 21.4 26.3 23.7 29.1 25.0
1921-45 23.4 20.0 18.1 17.6 17.7 20.5
1946-79 36.2 42.1 40.5 41.1 35.0 39.0
Post 1979 11.4 13.2 11.5 14.3 13.8 12.4
Mixed age 2.4 3.2 3.6 3.4 4.4 3.1

Property value
Up to £40,000 8.4 6.1 4.4 3.3 2.5 6.0
£40,001 - £60,000 35.1 26.6 24.1 22.2 14.3 27.9
£60,001 - £80,000 22.2 21.7 19.8 23.4 22.6 21.8
£80,001 - £100,000 14.2 14.4 14.7 14.5 16.6 14.5
£100,001 - £120,000 6.4 10.0 9.8 10.6 11.2 8.8
£120,001 - £200,000 10.3 14.9 18.4 18.1 23.6 14.8
£200,001 & over 3.5 6.3 8.8 7.9 9.3 6.1

Totals 100 100 100 100 100 100
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accurate probabilities, as this zone has the least loss of accident cases. However, it is not

possible to use zone 1 alone to calculate the full statistics as this would clearly reduce the

sample sizes very substantially – in fact, to statistically unreliable numbers for all but the most

common hazards.

Conclusions

3.49 Due to the shear variety of causal factors involved, accurately modelling the underestimation of

the accident rates for each individual postcode for each hazard is not considered to be feasible.

However, Table 50 clearly shows that how the under-estimations in the accident rates are

treated will be critical to the final statistics produced. The next section examines two possible

options to correct for the under-estimation.

Table 50 – Likelihood of fall on inside stair by persons aged 60 yrs plus by zone,
98-99

Zone 1 Zone 2 Zone 3 Zone 4 Zone 5 All zones
1 in 1 in 1 in 1 in 1 in 1 in

Pre 1920 386 599 820 900 1309 616
1921-45 399 635 700 920 1257 606
1946-79 623 784 885 1135 1908 854
post 1979 684 1107 1121 1606 1919� 1073
mixed age 693� 615� 690� 1235� 7588�� 850

� - annual sample of under 10 falls
�� - sample of 1 fall only
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Correcting for the Under-estimation
of Accident Numbers

3.50 To determine the preliminary statistics on the likelihood of non-fatal accidents for each safety

hazard, the number of relevant recorded accidents by a particular age group was directly related

to the population of that group. This calculation was done for all postcodes in the HASS

hospital catchment areas having CACI based population estimates and Residata . However, as

already shown in the previous section these procedure under-estimates the actual number of

relevant accidents and the consequent likelihood statistics for two main reasons –

a) A significant proportion of relevant accidents occurring in these postcodes, particularly

those in housing at the edges of the catchment areas, will be seen and treated by

neighbouring A & E units.

b) Many of the HASS variables required to specify accidents corresponding with the hazards

covered by the HHSRS have a significant proportion of missing data. Consequently, this

also reduces the accident numbers used and the resulting likelihood figures.

3.51 This section describes the methodologies used for correcting for the under-estimation of

accident numbers due to both of the above factors. It also examines the implications for the

likelihood figures, using as an example the statistics for falls on inside stairs by persons aged 75

years or over in the 3 years 1997 to 1999.
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Correcting for the Loss of Accident
Cases to Other Hospitals – Two
Approaches

3.52 Two options were explored for correcting for the loss of accident cases to other Accident and

Emergency units at adjacent hospitals. The first option is based on the assumption that the true

accident rates in the housing distant for the hospital will be the same as that for similar housing

closer to the HASS hospital. The second option uses a markedly different ‘swings and

roundabout’s’ approach.

Option 1

3.53 An analysis limited to postcodes falling in the nearest zone to the HASS hospitals, showed that

of all the main housing and social variables available from the Residata and ACORN datasets,

property value had one of the strongest correlations with general accident rates. By comparison,

correlations with the physical housing characteristics of dwelling age, type, size and tenure were

less pronounced, suggesting that in terms of all accidents, it is primarily social rather than

housing factors which determines the overall accident rate. To the extent that the overall

accident rate is thereby less dependent on specific housing characteristics, it was concluded that

this was probably the best measure to correct for any general underestimation of the risk

estimates arising solely from the location/distance of the postcode from the HASS hospital.

3.54 At first sight it may seem that that the accident rate in zone 1, where there is likely to be the

least loss of accident cases, should be taken as the true accident rate. However, it was clear that,

in addition to the increasing use of other hospitals, the reduction in recorded HASS cases with

distance from the hospital was also due, in large part, to an increasing reluctance of people to

seek hospital treatment with the increasingly mileage and difficulties of travel to the hospital.

Consequently, it can be argued that the true accident rate tends towards the average rate for all

zones in the catchment areas, the accident rates for the closest zones – although real - being, in

a sense, ‘inflated’ by their ease of access to the HASS hospitals, whilst, conversely, the rates in

the outer zones are ‘deflated’ by their lack of access or closer proximity to alternative hospitals.

3.55 Option 1, taking these factors into consideration, involved three steps –

a) First, the average accident rate, expressed as the number of accidents per thousand

population, was determined for each of the seven property value bands in each of the

HASS catchment areas.

b) Then, the total HASS sample was aggregated by –

• catchment area,

• catchment zone and

• property value
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and the average accident rate for each property value band in each of the five zones in each

catchment area calculated.

c) Where the accident rate calculated in (b) was below the average accident rate for the same

property value in the whole of that catchment area as calculated in (a), the higher average

rate was substituted for the original value and the relevant inflation factors calculated.

3.56 This has the effect of boosting the accident numbers, particularly in the two outer zones and

occasionally in the middle zone and leaving the generally higher rates in the two closest zones

to the HASS hospitals largely untouched. This approach has the advantage of leaving the

accident rates for over two-thirds of the catchment area sample unmodified. It also limits the

use of large inflation factors, that is factors increasing the estimated number of accidents by

more than 50% to under 12% of the sample and those more than doubling the estimates to only

4% of the total sample.

3.57 By applying these inflation factors to the number of falls on inside stairs by persons aged 75

years and over, new estimates were produced to allow the effects of the option 1 methodology to

be examined. Table 51 above shows the accident numbers and consequent likelihoods broken

down by housing type and age, before and after being corrected to allow for the loss of accident

cases to other hospitals. For all types and ages of dwelling, the number of non-fatal stair falls by

the most vulnerable group and the consequent likelihood is increased by some 26%.

Table 51 – Number of stair falls by persons 75 years + before & after correction -
option1

Dwelling type & age Popn Number Average Average
in Postcode – 75 years of falls annual likelihood
(Catchment area only) & over 1997-99 falls 1 in

Before correction
Houses Pre 1920 62540 395 131.7 475

1920-45 57466 362 120.7 476
1946-79 102217 458 152.7 670
Post 80 18887 62 20.7 914
Mixed age 7348 30 10.0 735

Flats Pre 1920 4270 25 8.3 512
1920-45 3273 23 7.7 427
1946-79 34755 73 24.3 1428
Post 80 17187 35 11.7 1473
Mixed age 1796 4 1.3 1347

Totals 309739 1467 489.0 633

After correction using option 1
Houses Pre 1920 62540 490 163.2 383

1920-45 57466 419 139.8 411
1946-79 102217 579 193.1 529
Post 80 18887 95 31.8 594
Mixed age 7348 40 13.5 544

Flats Pre 1920 4270 45 14.9 286
1920-45 3273 34 11.3 288
1946-79 34755 97 32.4 1073
Post 80 17187 48 16.1 1067
Mixed age 1796 6 2.0 890

Totals 309739 1855 618.2 501
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3.58 While this option 1 appears to correct the accident numbers in the way one would expect, some

of the assumptions used are somewhat arbitrary and whether it produces the true accident rates

for the HASS catchment areas is questionable. To try to overcome these uncertainties, option 2

adopts a very different approach.

Option 2

3.59 Assuming, as Dti state, the total HASS accident numbers are representative of all accidents

nationally, then it seemed reasonable to assume that the HASS accidents from dwellings

outside the HASS hospital catchment areas equate with those cases lost from the catchment

areas to other hospitals. Possibly because of their inconvenient location and/or relatively poor

reputation, in some of the HASS hospitals more accident cases from the catchment areas may

be lost to other hospitals than are gained from outside the catchment areas. However, in total,

if the HASS hospitals are representative of all A & E units, these net losses should be fully

offset by the net gains to those well-located and/or well-respected HASS hospitals, where the

reverse is the case.

3.60 It was shown above that because many of the HASS hospitals are located close to urban

centres, the outer zones – from which the loss of accident cases to other hospitals is greatest –

tend to include a higher proportion of more expensive, often detached properties or bungalows.

For some HASS hospitals, the outer zones also include villages with postcodes of more mixed

aged housing, again producing real differences in the accident rates between the inner and outer

zones. However, the greatest gains from outside the HASS catchment areas are likely to come

from the outer zones of the adjacent hospital catchment areas where the housing is similar.

Indeed, for each individual HASS hospital, the postal sectors with the greatest loss of cases to

other hospitals are likely to be adjacent to those sectors providing the greatest gains, being

located either side of the HASS catchment boundary.

3.61 For these reasons it is considered reasonable to assume that the types of accidents and housing

lost to adjacent hospitals can, over the full sample, be exactly replicated by the types of

accidents and housing gained from outside the HASS catchment areas. This approach has the

advantage over option 1 of maintaining the full national sample of HASS accident cases,

without modification, and of thereby increasing the sample sizes for analysis. It is an inherently

simpler approach than option 1 and is the preferred option of the two.

3.62 The following explanation shows the calculations undertaken to correct for the under-

estimation in falls on inside stairs/steps by persons aged 75 years or more in the final statistics

showing the age of the housing broken down by houses and flats. Table 52 shows the total

recorded number of falls on stairs between 1997 and 1999 by this vulnerable group in the four

main parts of the sample, that is in –

a) postcodes in the HASS catchment areas where there is (CACI based) population and

(Residata ) housing data;

b) postcodes in the HASS catchment areas where there is no population or housing data;

c) postcodes not in the HASS catchment areas where there is population and housing data;

and

d) postcodes not in the HASS catchment areas where there is no population or housing data.
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3.63 The preliminary statistics on the likelihood of non-fatal accidents were produced using part (a) of

the sample only (in HASS catchment area and with data), that is by relating the number of

accidents in the second column of Table 52 to the population estimates in the first. All falls

occurring in the other three parts, (b) (c) and (d), of the sample were originally ignored (that is

those in HASS catchment area but with no data, and all those not in the HASS catchment area).

3.64 Adopting option 2, a large proportion of the accidents falling outside the HASS catchment

areas (i.e. in columns (c) and (d) of Table 52) can be used in the final statistics to correct for

the loss of accident cases to other A & E hospitals. However, due to the missing HASS data,

the figures in Table 52 still under-estimate the number of stair falls in each part of the sample.

3.65 Before the falls occurring outside the HASS catchment areas could be re-allocated to the

existing numbers in the second column, the following methodology was adopted to correct for

this missing data.

Table 52 – Distribution in sample of recorded falls on inside stairs by person 75 years

Postcodes:- In HASS Catchment Areas Not in Catchment Areas Total
No of falls

a) With data b) No data c) Data d) No data
Population No of falls No of falls No of falls No of falls

Houses Pre 1920 62540 395 34 429
1920-45 57466 362 21 383
1946-79 102217 458 45 503
Post 80 18887 62 10 72
Mixed age 7348 30 1 31

Flats Pre 1920 4270 25 5 30
1920-45 3273 23 1 24
1946-79 34755 73 7 80
Post 80 17187 35 10 45
Mixed age 1796 4 0 4

Type n.k. 190 308 498
Totals 1467 190 134 308 2099
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Correcting for Unknown HASS
Accident Data – Detailed
Methodology

3.66 As the number of recorded HASS accidents are related to the fixed CACI based population

estimates, any reduction in the HASS accident numbers due to missing or inadequately specified

data will underestimate the true likelihood of a relevant accident occurring. Again using falls on

inside stairs by the most vulnerable group as an example, Table 53 shows how this missing data is

distributed over the four parts of the sample and between housing of different ages and type.

3.67 This Table 53 highlights that for falls on stairs and steps, there are three levels of missing data,

as follows –

a) accident known to be falls on stairs or steps, but where the location of the fall, inside,

outside or at the threshold, is not known;

b) accidents known to be falls, but where the type of fall (eg, on stairs or steps, on the level or

between levels) is not known; and finally

c) accidents where nothing is known about the type of accident.

3.68 The missing data for all of these accidents by persons aged 75 years or more is distributed ‘pro-

rata’ within each of the dwelling type and age bands, where known. This is done in a three

staged process starting with the cases where only the location of the accident is unknown and

distributing the unknowns ‘pro-rata’ over the different types of stair falls and finishing with the

redistribution ‘pro-rata’ over all types of accidents of the cases where the overall type of

accident is unknown.
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Table 53 – Distribution of missing HASS data for stair accidents by person 75 years +

Accident Stair Steps Steps 1) Stair Other 2) Fall Other 3) Accid Total
mechanisms inside outside threshold n.k. falls n.k. accident n.k. cases

a) In Catchment Area with population data
Houses Pre 1920 395 92 31 68 2492 1661 1568 253 6560

1920-45 362 116 45 73 2259 1453 1597 292 6197
1946-79 458 193 91 110 4100 2569 2792 439 10752
Post 80 62 43 10 21 786 522 555 92 2091
Mixed 30 9 7 6 338 230 195 31 846

Flats Pre 1920 25 12 5 6 261 147 96 27 579
1920-45 23 7 2 3 207 79 136 23 480
1946-79 73 42 10 18 1175 669 613 124 2724
Post 80 35 12 6 11 547 383 293 60 1347
Mixed 4 3 1 74 52 43 4 181

Total 1467 529 207 317 12239 7765 7888 1345 31757

b) In Catchment Area with no population data
Type n.k. 190 43 27 42 1801 1122 1057 191 4473

c) Not in Catchment Area with population data
Houses Pre 1920 34 14 2 19 230 175 148 22 644

1920-45 21 6 3 173 109 113 22 447
1946-79 45 27 10 6 292 212 196 34 822
Post 80 10 2 4 10 83 57 61 8 235
Mixed 1 2 1 2 23 16 12 1 58

Flats Pre 1920 5 1 1 33 20 6 6 72
1920-45 1 14 2 7 2 26
1946-79 7 6 4 58 29 31 4 139
Post 80 10 1 3 45 21 17 3 100
Mixed 1 1 9 9 3 23

Total 134 60 18 48 960 650 594 102 2566

d) Not in Catchment Area & no population data
Type n.k. 308 71 25 100 2299 2081 1520 733 7137
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3.69 After re-allocating all the missing data, the number of different type of stair falls, other falls and

other types of accident by the most vulnerable group are as shown in Table 54.

3.70 The allocation of the missing data ‘pro rata’ in accordance with the known distributions brings

some uncertainties. However, as virtually all of the HASS cases record the age of the accident

victim, these uncertainties can be reduced by limiting the re-allocations to the sample of

accidents by the particular age group under consideration – in the example, to persons aged 75

years and over. The uncertainties are further limited by the re-distribution being undertaken for

each particular type and age of dwelling in the majority (71%) of cases.

Table 54 – Distribution of accidents by person 75 years + after distribution of missing data

Accident Stair Steps Steps 1) Stair Other 2) Fall Other 3) Accid Total
mechanisms inside outside threshold n.k. falls n.k. accident n.k. cases

a) In Catchment Area with population data
Houses Pre 1920 716 167 56 0 3991 0 1631 0 6560

1920-45 653 209 81 0 3577 0 1676 0 6197
1946-79 833 351 165 0 6492 0 2911 0 10752
Post 80 120 83 19 0 1288 0 581 0 2091
Mixed 56 17 13 0 558 0 202 0 846

Flats Pre 1920 44 21 9 0 404 0 101 0 579
1920-45 35 11 3 0 288 0 143 0 480
1946-79 132 76 18 0 1856 0 642 0 2724
Post 80 72 25 12 0 931 0 307 0 1347
Mixed 8 6 0 0 124 0 44 0 181

Totals 2674 964 377 0 19504 0 8237 0 31757

b) In Catchment Area with no population data
Type n.k. . 354 80 50 0 2885 0 1104 0 4473

c) Not in Catchment Area with population data
Houses Pre 1920 77 32 5 0 378 0 153 0 644

1920-45 38 11 0 0 280 0 119 0 447
1946-79 78 47 17 0 475 0 204 0 822
Post 80 26 5 10 0 131 0 63 0 235
Mixed 2 5 2 0 36 0 12 0 58

Flats Pre 1920 8 2 2 0 54 0 7 0 72
1920-45 1 0 0 0 17 0 8 0 26
1946-79 13 11 0 0 83 0 32 0 139
Post 80 18 2 0 0 63 0 18 0 100
Mixed 0 4 0 0 16 0 3 0 23

Totals 262 117 35 0 1532 0 619 0 2566

d) Not in Catchment Area & no population data
Type n.k. . 746 172 61 0 4464 0 1694 0 7137
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Correcting for the Loss of Accident
Cases to Other Hospitals – Detailed
Methodology

3.71 To also account for the loss of similar accident cases from the HASS catchment areas to other

hospitals, the corrected HASS estimates for falls on inside stairs were substituted for the

original figures in Table 52. In the parts of the sample with no population and housing data

(columns (b) and (d)), the number of falls were next distributed ‘pro-rata’ to each of the

housing ages and types depending on whether they occurred inside or outside the HASS

catchment areas. Finally the numbers of falls for each housing type occurring outside the HASS

catchment areas was determined by simply adding columns (c) to (d). This gives the new figures

shown in Table 55.

3.72 Applying the option 2 approach, the final procedure is to re-allocate the total estimated number

of falls occurring outside the catchment area (ie, those in the end column, (c) plus (d)) to the

numbers in the catchment areas. Again these figures are distributed ‘pro-rata’ between the two

parts of the sample in the HASS catchment areas, that is the number of falls with and without

population data (columns (a) and (b)). This procedure produces the final corrected estimates

for falls on inside stairs by persons aged 75 years and over, as shown in Table 56.

Table 55 – Corrected sample of falls on inside stairs by person 75 years or more

Postcodes:- In HASS Catchment Areas Not in Catchment
Areas

Total

a) With data b) No data c) data d) No data (c) + (d)
Population No of falls No of falls No of falls No of falls No of falls

Houses Pre 1920 62540 716 95 77 202 279
1920-45 57466 653 87 38 176 214
1946-79 102217 833 109 78 232 310
Post 80 18887 120 16 26 37 63
Mixed age 7348 56 7 2 15 17

Flats Pre 1920 4270 44 6 8 13 21
1920-45 3273 35 5 1 9 13
1946-79 34755 132 18 13 37 50
Post 80 17187 72 10 18 23 41
Mixed age 1796 8 1 0 2 0

Totals 62540 2669 354 261 746 1008
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3.73 As with the allocation of the missing HASS data, the uncertainties inherent in re-distributing

the figures ‘pro-rata’ are again reduced by confining the accident cases to those suffered by

persons aged 75 years and, where possible, by again limiting the re-distributions to within

particular types and ages of dwelling.

Table 56 – Final catchment area estimates for falls on inside stairs by person 75
years +

Postcodes:- In HASS Catchment Areas Total
No of falls

With data No data
Population No of falls No of falls

Houses Pre 1920 62540 962 128 1090
1920-45 57466 842 112 954
1946-79 102217 1107 145 1252
Post 80 18887 176 23 199
Mixed age 7348 71 9 80

Flats Pre 1920 4270 62 9 71
1920-45 3273 44 6 50
1946-79 34755 176 24 200
Post 80 17187 108 15 123
Mixed age 1796 10 1 11

Totals 62540 3558 472 4030
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Effect of Corrections on Likelihood of
Non-Fatal Stair Accidents

3.74 Correcting for both the missing HASS data and the loss of accident cases to other HASS

hospitals had a very significant effect on the estimated number of accidents and the consequent

estimated likelihood of a non-fatal accident occurring. Table 57 shows the statistics for the

frequency and the average annual likelihood of a person aged 75 years or more falling on inside

stairs in the 3 years 1997 to 1999, before correction, after correction for missing HASS data,

and after further accounting for the loss of accident cases to other hospitals.

3.75 Table 58 summarises the extent to which correcting, firstly, for the missing HASS data and,

secondly, for the loss of accident cases to other hospitals, increases the estimates of the number

of falls on stairs by persons aged 75 years and over between 1997 and 1999. It shows that

Table 57 – Likelihood Statistics for non-fatal fall on inside stairs before and after
correction

Popn Number Average Average
75 years of falls annual likelihood
& over 1997-99 falls 1 in

Before correction
Houses Pre 1920 62540 395 131.7 475

1920-45 57466 362 120.7 476
1946-79 102217 458 152.7 670
Post 80 18887 62 20.7 914
Mixed age 7348 30 10.0 735

Flats Pre 1920 4270 25 8.3 512
1920-45 3273 23 7.7 427
1946-79 34755 73 24.3 1428
Post 80 17187 35 11.7 1473
Mixed age 1796 4 1.3 1347

Totals 309739 1467 489.0 633

Corrected for missing HASS data
Houses Pre 1920 62540 716 238.7 262

1920-45 57466 653 217.7 264
1946-79 102217 833 277.7 368
Post 80 18887 120 40.0 472
Mixed age 7348 56 18.7 394

Flats Pre 1920 4270 44 14.7 291
1920-45 3273 35 11.7 281
1946-79 34755 132 44.0 790
Post 80 17187 72 24.0 716
Mixed age 1796 8 2.7 674

Totals 309739 2669 889.7 348

& Corrected for case losses
Houses Pre 1920 62540 962 320.8 195

1920-45 57466 842 280.6 205
1946-79 102217 1107 369.0 277
Post 80 18887 176 58.5 323
Mixed age 7348 71 23.7 310

Flats Pre 1920 4270 62 20.8 205
1920-45 3273 44 14.6 224
1946-79 34755 176 58.7 592
Post 80 17187 108 36.0 477
Mixed age 1796 10 3.3 551

Totals 309739 3558 1186.0 261
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correcting for missing data has the largest effect. On average, it increases the accident numbers

by some 82% compared with the average increase of 33% caused by the correction for the lost

accident cases to other hospitals. The overall increase of no less than 143% is clearly critical to

the production of reliable safety statistics.

3.76 Table 58 shows that for both houses and flats there is a somewhat higher increase in the

estimated accident numbers amongst post 1980 dwellings than amongst older dwellings.

Consequently, the differences in the estimated likelihood of a stair fall between, say, pre 1920

and post-1980 dwellings is slightly decreased (see Table 57). Why the reallocation of missing

HASS data should contribute to this result is not clear. However, with respect to the

reallocation of accident cases from outside the HASS catchment area, the phenomenon can be

attributed to the tendency for there to be a higher proportion of better quality, newer housing

near the boundaries of the hospital catchment areas than elsewhere. As a result, in the part of

the HASS sample with housing data located outside the catchment areas, 15% of recorded stair

falls occur in postcodes of post 1980 houses and flats compared with under 7% of such falls in

the part of the sample with housing data included in the catchment areas.

Table 58 – Summary of effects of correction procedures

Before Corrected Increase Corrected Further total
correction for missing in estimate for lost increase Increase
no of falls data 1 x cases 1 3 1 3

Houses Pre 1920 395 716 1.81 962 1.34 2.44
1920-45 362 653 1.80 842 1.29 2.33
1946-79 458 833 1.82 1107 1.33 2.42
Post 80 62 120 1.94 176 1.47 2.84
Mixed
ages

30 56 1.87 71 1.27 2.37

Flats Pre 1920 25 44 1.76 62 1.41 2.48
1920-45 23 35 1.52 44 1.26 1.91
1946-79 73 132 1.81 176 1.33 2.41
Post 80 35 72 2.06 108 1.50 3.09
Mixed
ages

4 8 2.00 10 1.25 2.50

Totals 1467 2669 1.82 3558 1.33 2.43
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Conclusions and recommendations

3.77 In correcting for the loss of accident cases from the HASS catchment areas to other hospitals,

the 33% increase in the number of stair falls by the most vulnerable group, which results from

the application of option 2, can be compared with an equivalent increase of 26% produced by

the option 1 methodology. This suggests that as well as being more arbitrary in its assumptions;

option 1 may also underestimate the total number of hospital treated accidents occurring in the

HASS catchment areas. It further supports the decision to make option 2 the preferred

approach.

3.78 That said, the definitive solution to the determination of the true accident rates in the HASS

catchment areas would be to use the national Hospital Episode Statistics (HES)16 to determine

all the accidents from the postcodes in the HASS catchment areas that were treated at other

non-HASS hospitals in the same period as covered by the HASS data. This would be a very

large piece of work involving a very much larger sample and is outside the scope of the current

project. However, this might be one way of increasing the reliability of the HHSRS statistics for

the purposes of the HHSRS in future.

3.79 As shown above, correcting for missing HASS data has an even more pronounced effect on the

likelihood statistics for non-fatal accidents, increasing the estimated number of such falls on

inside stairs by persons aged 75 years or more by some 82%. This large increase is a direct

consequence of the large number and proportion of missing HASS data in the variables of

interest to this project. Of the total of 45,933 HASS accidents of all types by persons in this age

group recorded in the years 1997 to 1999, no fewer than 14,496 cases (nearly 32%) were not

sufficiently well specified to show whether or not the accident comprised a fall on inside stairs.

Of these 14,496 cases, 505 (3.5%) were known to be falls on stairs or steps, but had no

information on the location or type of stair, 11,618 (80.1%) were recorded as falls but did not

specify the type of fall, while the remaining 2,371 (16.4%) were accidents of a totally

unspecified type.

3.80 It may be possible to slightly reduce the amount of ‘missing’ data, which needs to be re-

distributed, by a greater use of the other HASS variables. For example, where the main

mechanism codes the accident as a fall but gives no details of the type of fall, this could be

assumed be a fall on inside stairs if the article/building feature involved is coded ‘‘inside stairs’’.

While, this may not necessarily be the case (eg, this could be a fall on the level resulting in the

person hitting their head on the bottom step) such assumptions may produce more reliable

results than distributing the data pro rata and is proposed for use in the final statistics. However,

an analysis indicates that only a very small proportion of missing data can be treated in this way

as where the main mechanism is inadequately specified, data from other related variables is

generally also missing.

3.81 The statistics could be made more reliable by reducing the volume of missing HASS data, for

example, by more comprehensive recording by the HASS Clerks of the details of each accident.

Where the incidence of a particular type of accident is large, such as in the case of falls on stairs

or steps, extending the mechanism variable to distinguish between, say, inside and outside

stairs, might also be better than relying solely on a cross-tabulation with other HASS variables

specifying the location of the accident and/or building features involved.

3.82 However, it is acknowledged that the collection of data at the hospitals is of a much lower

16 See Volume I, para 3.04.1.
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priority at the time than determining and providing the appropriate treatment. It is only since

the development of the HHSRS that the reliability of the variables used in this project have

become important. Given the future need for HASS data in the context of the HHSRS, the

need to improve these records has become apparent.
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Chapter 4

Analysis of Home Office Fire
Brigade Returns and HASS
Data on Uncontrolled Fires

Introduction

4.01 This Chapter reports the methodology and assumptions used for producing statistics on hazards

from fire, these being different from those for other safety hazards in a number of respects. For

Fire Hazards, fires are limited to uncontrolled fires. This means that accidents resulting from, for

example, touching a ‘controlled’ solid fuel fire, gas fire or lighted hob are excluded. However,

included would be accidents where clothing catches alight to cause (what is termed) an

‘uncontrolled fire’.

4.02 Determining the average likelihood and health outcomes as a consequence of fire in the home

is complicated by there being five main statistical sources17. These are –

a) The Fire Brigade returns to the Home Office, which record all fires attended by the fire

brigade and any fatalities and injuries caused as a result of these fires. This is a national

record of all attended fires. We have a total of 38,064 cases for the 3 years 1997 to 1999.

b) The HASS records for persons who have attended an Accident and Emergency Unit to

obtain treatment for injuries caused by an accidental fire in the home. This is a sample

limited to the records for the selected HASS hospitals. We have data for the same three

years 1997 to 1999. However, only a proportion of these fires are attended by the fire

brigade and therefore also included in the Fire Brigade returns.

c) The mortality data derived from Coroners’ reports on all accidental deaths, which is held

by National Statistics (ONS)18 and includes information on the external causes of death.

d) The fires recorded by the Home Office British Crime Survey (BCS). This is a sample survey

and includes information on fires, including those caused by arson. The survey covers all

fires, irrespective of whether attended by the Fire Brigade and/or resulting in death or

injury.

17 See Volume I, Chapter 3 on sources of data used in this project.

18 See Volume I, para 3.05.1 and paras 6.05-6.08 below.
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e) The fires recorded by the 1996 English House Condition Survey. This is a sample survey of

a similar size to the BCS and includes a limited number of questions on fire in the home.

Like the BCS, this survey covers all fires and not just those attended and/or causing injury.

4.03 Because of the relatively small samples and/or limited fire information contained by the latter

two surveys and the lack of availability of the post-coded data in the case of the BCS, the

analysis described below has been confined to the Fire Brigade returns, the HASS data set and

ONS mortality data. Within the HASS catchment areas, it is believed that used together these

three datasets cover the vast majority, if not all, fires where a fatality or serious injury has

occurred.

The overlap between Fire Brigade and
HASS Data

4.04 To determine the total number of persons injured by fires, it is necessary to determine where the

incidents reported by the Fire Brigade statistics are the same as those included in the HASS

data. To analyse this, the ‘string’ variable recording the dates of the fire attended by the Fire

Brigade was first re-computed to make it fully compatible with the ‘numeric’ variable recording

the date of attendance at the HASS hospitals.

4.05 Both the Fire Brigade and HASS files are person or victim based and consequently there may be

several fire cases and/or accidents in the same postcode in the three years, 1997 to 1999. To

maximise the matching of Fire Brigade and HASS cases/victims of uncontrolled fires, the cases

were ordered by postcode, date of incident and sex and age of victim with, in the case of the

HASS file, uncontrolled fires also being given precedence over other accidents in the order in

which they are listed against each postcode19. The files were then matched by postcode and by

date of incident.

4.06 As most postcodes are small (an average of only 14 dwellings), it was reasonable to assume that

where the incident related to a person of the same age and sex in the same postcode on the

same day, then –

• HASS injuries recorded as caused by an uncontrolled fire/frame, those from unspecified

thermal effects or from an unspecified type of accident, and

• an Fire Brigade record of a victim

could be reasonably assumed to be the same.

4.07 However, HASS cases for the following day were also considered. This was done to cover any

time lag between when the fire brigade attended the fire and the injured were admitted to

hospital, for example, where the fire occurred late at night, or any delay in the injured seeking

medical treatment, for example, for the effects of smoke inhalation.

19 Because of the need to apportion missing data, it is not possible to limit the data file to reported fire
accidents alone.
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4.08 Most cases were matched for age, using age bands, 0-4, 5-15, 16-29, 30-44, 45-59, 60-74, and 75

or more, rather than on their exact age. However, where the type of fire was unspecified and the

HASS case was for the next day and where the accident was unspecified and occurred on the

same day, the exact age was used for matching, because of the increased uncertainties involved.

How the data was matched is summarised in Table 59 below.

4.09 Using this procedure, a match was found in 159 cases. All of these were cases where an

uncontrolled fire was specifically recorded by both the Fire Brigade and the HASS hospital,

thereby leaving little doubt that both datasets are recording the same injury. Of these 159

common cases, 150 occurred within the HASS catchment areas and the remaining 9 in the

parts of the combined sample falling outside the catchment areas.

4.10 The full distribution of the Fire Brigade and HASS fire cases for 1997 to 1999 in the four main

parts of the combined sample are shown in Table 60, broken down by the age of the person

killed or injured. Fire Brigade cases where there is no record of an injured or rescued person are

excluded. The Table also gives the total populations for each age group in the two parts of the

sample where estimates are available.

Table 59 – Matching of HO Fire Brigade data and HASS accident cases.

Hass record Date of
HASS case

Same
postcode

Same sex Same age
band

Same age
exactly

Uncontrolled fire Same day Yes Yes Yes
Next day Yes Yes Yes

Unspecified fire Same day Yes Yes Yes
Next day Yes Yes Yes

Unspecified accident Same day
only

Yes Yes Yes
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Correcting for HASS missing data

4.11 As discussed in Chapter 3 above, the HASS figures are underestimated as they do not take

account of missing data. Consequently, the estimates for injuries from fire, broken down by the

age group of the injured person, were first corrected using a similar procedure to that described

previously. Table 61 shows the distribution of the HASS missing data and, in brackets, the

corrected figures for uncontrolled fires after this missing data has been distributed pro rata.

Table 60 – Distribution of Fire Brigade & HASS recorded injuries by age group of
victim

Source Age Population Fire in Fire in Fire in Total
of fire data groups of age Brigade both FB & HASS data all fire

groups data only HASS data only victims

a) In HASS Catchment Area with population data
Under 5 yrs 272196 174 13 49 236
5 to 15 yrs 608889 176 20 67 263
16 to 59 yrs 2554552 1061 89 304 1454
60 yrs plus 865952 405 21 77 503

Totals 4301589 1816 143 497 2456

b) In HASS Catchment Area with no population data
Under 5 yrs 28 4 4 36
5 to 15 yrs 22 1 6 29
16 to 59 yrs 178 1 22 201
60 yrs plus 98 1 9 108

Totals 326 7 41 374

c) Not in Catchment Area with population data
Under 5 yrs 2834553 5491 1 7 5499
5 to 15 yrs 6535952 4871 34 4905
16 to 59 yrs 27754464 16789 2 109 16900
60 yrs plus 9657395 6742 4 30 6776

Totals 46782364 33893 7 180 34080

d) Not in Catchment Area and no population data
Under 5 yrs 188 3 191
5 to 15 yrs 99 1 100
16 to 59 yrs 571 1 17 589
60 yrs plus 291 1 1 293

Totals 1149 2 22 1173
Grant totals 51083953 37184 159 740 38083
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4.12 Distributing the missing data pro-rata for the total number of accidents for each age group in

each part of the sample is unlikely to be as accurate as doing this for each type and age of

dwelling by each age group. However, it should be sufficiently accurate to distinguish any clear

differences in the likelihood of a fire injury for the purposes of confirming the most vulnerable

group20.

4.13 As there are no unspecified fires or unspecified accidents in the HASS data which overlaps with

the Fire Brigade cases, the increase in the number of HASS cases resulting from the correction

for missing data can all be attributed to the HASS fire cases where there is no attendance by the

Fire Brigade. In contrast to the HASS data, the Fire Brigade data provides a 100% sample with

no missing data. Table 62 shows, in brackets, the corrected figures for the distribution of fire

cases between the two datasets in the four parts of the sample

Table 61 – Distribution of missing HASS data for fires & corrected numbers

Accident Age Un- Other Type Other Type of Total
type of controlled type of of fire accident accident all

victim fire fire n.k. type n.k. accidents

a) In catchment Area with population data

Under 5 yrs 62 (64.5) 3521 22 61137 2207 66949
5 to 15 yrs 87 (91.3) 1524 14 52300 2150 56075
16 to 59 yrs 393 (417.5) 4362 61 128020 6492 139328
60 yrs plus 98 (102.9) 895 9 59059 2408 62469

Totals 640 (676.1) 10302 106 300516 13257 324821

b) In catchment Area with no population data

Under 5 yrs 8 (8.6) 249 6 3886 234 4383
5 to 15 yrs 7 (7.5) 118 3417 228 3770
16 to 59 yrs 23 (25.6) 283 12 8582 639 9539
60 yrs plus 10 (11.7) 44 5 3947 297 4303

Totals 48 (53.5) 694 23 19832 1398 21995

c) Not in catchment Area with population data

Under 5 yrs 8 (8.4) 953 9 8727 388 10085
5 to 15 yrs 34 (36.3) 313 9 7090 312 7758
16 to 59 yrs 111 (121.0) 924 31 21027 1290 23383
60 yrs plus 34 (38.2) 219 10 12588 1034 13885

Totals 187 (203.9) 2409 59 49432 3024 55111

d) Not in catchment Area & no population data

Under 5 yrs 3 (3.2) 115 2 1142 50 1312
5 to 15 yrs 1 (1.0) 30 1095 45 1171
16 to 59 yrs 18 (19.5) 105 3 2789 175 3090
60 yrs plus 2 (2.3) 24 2 1202 57 1287

Totals 24 (26.0) 274 7 6228 327 6860

20 The most vulnerable group is determined by the statistics, being the age group at highest risks in
terms of both the actual likelihood of a fire and severity of the health outcomes – as given by the
average HHSRS score.
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Correcting for the loss of HASS cases
to other hospitals

4.14 To allow for the loss of HASS uncontrolled fire cases to other hospitals, the cases for

uncontrolled fires occurring outside the catchment areas also need to be allocated to the two

parts of the sample (a) and (b) in the catchment areas – by adopting the option 2 procedure

described in Chapter 3. In doing this, the difference between HASS cases alone and those that

overlap with the Fire Brigade records needs to be maintained. Table 63 shows the further

corrected figures (in brackets) after allowing for the loss of HASS cases to other hospitals.

Table 62 – Distribution of Fire Brigade & corrected HASS cases by age group of victim

Source Age Population Fire in Fire in Fire in Total
of fire data groups of age Brigade both FB & HASS data HASS

groups data only HASS data only fires

a) In HASS Catchment Area with population data
Under 5 yrs 272196 174 13 49 (51.5) 62 (64.5)
5 to 15 yrs 608889 176 20 67 (71.3) 87 (91.3)
16 to 59 yrs 2554552 1061 89 304 (328.5) 393 (417.5)
60 yrs plus 865952 405 21 77 (81.9) 98 (102.9)

Totals 4301589 1816 143 497 (533.1) 640 (676.1)

b) In HASS Catchment Area with no population data
Under 5 yrs 28 4 4 (4.6) 8 (8.6)
5 to 15 yrs 22 1 6 (6.5) 7 (7.5)
16 to 59 yrs 178 1 22 (24.6) 23 (25.6)
60 yrs plus 98 1 9 (10.7) 10 (11.7)

Totals 326 7 41 (46.5) 48 (53.5)

c) Not in Catchment Area with population data
Under 5 yrs 2834553 5491 1 7 (7.4) 8 (8.4)
5 to 15 yrs 6535952 4871 34 36.3) 34 (36.3)
16 to 59 yrs 27754464 16789 2 109 (119) 111 (121.0)
60 yrs plus 9657395 6742 4 30 (34.2) 34 (38.2)

Totals 46782364 33893 7 180 (196.9) 187 (203.9)

d) Not in Catchment Area and no population data
Under 5 yrs 188 3 (3.2) 3 (3.2)
5 to 15 yrs 99 1 (1) 1 (1.0)
16 to 59 yrs 571 1 17 (18.5) 18 (19.5)
60 yrs plus 291 1 1 (1.3) 2 (2.3)

Totals 1149 2 22 (24.0) 24 (26.0)
Grant total 51083953 37184 159 740 (800.5) 899 (959.5)
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4.15 The additional 9 cases in the number of HASS cases which are estimated to be covered by both

datasets, represent those cases in the HASS catchment areas which were attended by the Fire

Brigade but where the injured person attended another non-HASS hospital. However, as the

Fire Brigade record is a 100% sample, these cases will currently be included in the number

falling in the HASS catchment areas and recorded as in ‘‘Fire Brigade data only’’.

Consequently, this part of the sample needs to be reduced accordingly. For the HASS

catchment areas, this gives the final corrected estimates as shown in Table 64.

4.16 Using these corrected estimates, Table 65 shows the average annual likelihood of an

uncontrolled fire for each age group, as determined by the Fire Brigade and HASS data .

However, using the ONS mortality data, further corrections are required to the total numbers to

account for deaths at unattended fires. Table 65 indicates that children under 5 years of age are

the most likely to suffer injury as a result of an uncontrolled fire, but the most vulnerable group

also depends on the distribution of the classes of harm.

Table 63 – Distribution in sample of HASS uncontrolled fires

Postcodes:- In Catchment Area Not in Catchment Areas Total
not in

Postcodes:- a) Data b) No data c) Data d) No data catchment
No of fires No of fires No of fires No of fires

Fire in Under 5 yrs 51.5 (61.2) 4.6 (5.5) 7.4 3.2 10.6
HASS data 5 to 15 yrs 71.3 (105.5) 6.5 (9.6) 36.3 1 37.3
only 16 to 59 yrs 328.5 (456.4) 24.6 (34.2) 119 18.5 137.5

60 yrs plus 81.9 (113.3) 10.7 (14.8) 34.2 1.3 35.5
Totals 533.1 (736.3) 46.5 (64.2) 196.9 24.0 220.9
Fire in Under 5 yrs 13 (13.8) 4 (4.2) 1 1

Both FB & 5 to 15 yrs 20 (20.0) 1 (1.0) 0
HASS data 16 to 59 yrs 89 (92.0) 1 (1.0) 2 1 3

60 yrs plus 21 (25.8) 1 (1.2) 4 1 5
Totals 143 (151.6) 7 (7.4) 7 2 9

Table 64 – Distribution of Fire Brigade & corrected HASS cases by age group of victim

Source Age Population Fire in Fire in Fire in Total
of fire data groups of age Brigade both FB & HASS data All

groups data only HASS data only fires

In HASS Catchment Area with population data
Under 5 yrs 272196 (�1) 173 13.8 61.2 248.0
5 to 15 yrs 608889 176 20.0 105.5 301.5
16 to 59 yrs 2554552 (�3) 1058 92.0 456.4 1606.4
60 yrs plus 865952 (�5) 400 25.8 113.3 539.1

Totals 4301589 (29) 1807 151.6 736.4 2695.0
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Determining fatality and severity of
injury for the fire data

4.17 The HHSRS uses four Classes of Harm as a method for categorising health outcomes reflecting

the degree of incapacity21. This enables different health outcomes, whether injuries or illnesses

and other health conditions, to be compared. Weightings given to these Classes of Harm are an

essential part of the formula used top generate Hazard Scores22. It is important, therefore, to try

to properly allocate injuries to the relevant Class of harm

4.18 Although the Fire Brigade data clearly distinguishes fatal injuries (Class I Harm) from non-fatal

ones (generally Classes II, III and IV Harms), it does not provide the same detail for non-fatal

Classes of Harm as provided by the HASS data. However, a direct comparison of the

information on harms provided by the two data sets can be undertaken for the 159 common

cases. In fact, because of HASS missing data, only 134 of these common cases are allocated

classes of harm, but these are shown alongside the broader Fire Brigade fatality category in

Table 66.

Table 65 – Likelihood Statistics for uncontrolled fire by age group (Fire Brigade
and HASS data only)

Popn Number Average Average
for age of fire annual likelihood
groups casualties no 1 in

Under 5 yrs 272196 248.0 82.7 3292.7
5 to 15 yrs 608889 301.5 100.5 6058.6
16 to 59 yrs 2554552 1606.4 535.5 4770.7
60 yrs plus 865952 539.1 179.7 4818.9

Totals 4301589 2695.0 898.3 4788.4

21 See Volume I, paras 5.19-5.23.

22 This formula is shown in Volume I, Figure 1.

Table 66 – Fire Brigade fatalities & HASS classes of harm in combined sample
Numbers and row percentages

Parts of combined sample HASS classes of harm Total

Class I Class II Class III Class IV

Fire Brigade cases only 1137 36947 37184
3.1 96.9 100

Fire Brigade data for common cases 1 158 159
0.6 99.4 100

HASS data for common cases 0 3 63 68 134
0.0 2.2 47.0 50.7 100.0

HASS uncontrolled fires only 1 28 186 431 646
0.2 4.3 28.8 66.7 100.0
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4.19 Table 66 also shows the fatalities and injuries for the Fire Brigade data not also included in the

HASS dataset and conversely the classes of harm for the HASS cases of uncontrolled fires that

were not attended by the Fire Brigade. For the common sample, nearly half the injuries are

categorised as class I, II or III compared with only around a third of the HASS cases where

there was no Fire Brigade attendance. However, even here, the number of more serious injuries

are significantly greater than for accidents as a whole and includes one of the very few cases of

Class I harms contained in the HASS sample for 1997 to 1999.

4.20 The significant differences in the spread of harms between the attended and unattended fires as

shown by Table 66, indicates that classes of harm need to be independently determined for the

Fire Brigade data. The sample of common cases is relatively small and, probably because of this,

the split between fatalities and non-fatalities is not particularly representative of all attended

fires. Assuming the same distribution of classes as shown by the HASS data is unlikely to be

accurate if applied to the larger Fire Brigade sample.

4.21 Some idea of the relationship between the type of injury recorded by the Fire Brigade and the

severity of the injuries is given by cross-tabulating fatalities by the type of injury. This is shown

in Table 67. Apart from non-specified injuries, which specifically includes fatalities awaiting an

inquest, the combination of burns and asphyxiation or the inhalation of gas, smoke and toxic

fumes has the highest proportion of deaths at 16.5%. Burns and scalds are also relatively high

with nearly 7% of cases resulting in fatalities.

4.22 Some idea of the severity of the injury may also be indicated in the Home Office variable giving

the circumstances resulting in the fire injuries. Table 68 shows Fire Brigade data’s 24 categories

of circumstances cross-tabulated with the type of injury (10 categories). For each of the 240

cells, Table 68 shows the number of casualties and the percentage of these that were fatal. It is

reasonable to assume that the higher the proportion of fatalities resulting from the particular

circumstances and types of injury , the more likely the remaining non-fatal casualties will

include a high proportion of the more serious Class II and III injuries. Consequently, all cells

where 3% or more of cases are fatalities are designated as Class III while those where 25% or

more are fatalities are assumed to be Class II, these covering 25% and 3% of all attended fires,

respectively. Initially, all the remaining cells are assumed to be Class IV.

Table 67 – Fire Brigade injury categories by fatalities

Fire Brigade injury categories Non Total
Fatal Fatal cases

Overcome by gas, smoke etc, asphyxiation 539 12237 12776
% 4.2 95.8 100

Burns or scalds 217 2940 3157
% 6.9 93.1 100

Physical injuries, cuts, bruises, fractures etc 6 730 736
% 0.8 99.2 100

Combination, burns and asphyxiation 196 993 1189
% 16.5 83.5 100

Precautionary check up 1 10258 10259
% 0.0 100.0 100

Shock (inc respiratory distress syndrome) 12 2881 2893
% 0.4 99.6 100

Other specified injury 10 470 480
% 2.1 97.9 100

Not specified, inc awaiting inquiry/inquest 79 73 152
% 52.0 48.0 100

Unknown 6 182 188
% 3.2 96.8 100
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Table 68 – Circumstances of injury by type of injury showing % of fatalities and classes of harm

Circumstances causing injury by
type of injury
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Home Office code A B C G P S X Y Z 0

Discovering fire A Number 3272 546 58 III 205 2922 967 II 9 99 39 1038
% fatal 1 2 2 5 0 1 33 1

Immobility - bedridden B Number III 51 III 11 1 II 8 69 III 12 II 2 1 2 III 23
% fatal 4 9 50 8 50 13

Fell onto fire C Number II 5 II 55 1 II 10 3 II 2 II 12
% fatal 60 29 70 50 25

Trapped by fire eg asleep D Number III1583 II 100 67 II 160 1035 245 II 9 23 III 17 III 315
% fatal 10 26 31 78 6 5

Trapped by fire, other reason E Number III 300 II 59 21 II 68 137 66 I 3 III 6 1 III 47
% fatal 15 32 32 100 17 6

Trapped by collapse F Number 3 II 3 3 I 1 1 5 I 1 I 1 1
% fatal 67 100 100 100

Trapped by smoke G Number III1950 II 12 46 III 46 1332 324 III 9 34 22 348
% fatal 6 25 20 11 1

Injured - escaping H Number 514 III 56 195 III 48 553 151 III 6 III 38 1 116
% fatal 1 7 1 6 17 5 1

Trapped in vehicle by structure I Number 1
% fatal

Fighting fire J Number 1778 1523 83 333 1297 231 II 5 76 9 506
% fatal 1 1 2 60 0

Injured rescuing property etc K Number 58 15 8 III 12 39 12 3 18
% fatal 2 17

Injured rescuing person L Number 258 29 51 21 162 25 11 56
% fatal
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Table 68 – (cont)

Circumstances causing injury by
type of injury
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Home Office code A B C G P S X Y Z 0

Injured by blast M Number II 2 III 169 40 III 21 3 20 1 III 4 17
% fatal 50 6 19 25

Returned to fire N Number 213 31 7 III 24 153 53 10 55
% fatal 4

Injured being rescued P Number 74 4 17 5 52 28 3 2 18
% fatal

Immobility - drunk or drugged Q Number III1259 III 112 25 III 90 742 129 III 5 III 37 III 17 269
% fatal 3 14 16 1 20 3 6 2

Immobility - chair-ridden S Number III 112 II 22 1 II 17 92 32 I 1 1 2 III 35
% fatal 5 41 35 100 17

Immobility - other immobility T Number III 292 II 36 12 II 28 327 102 II 7 III 37 III 7 92
% fatal 5 33 46 1 57 5 14 2

Trapped - other reason U Number III 32 3 2 55 12 II 2 1 I 1 III 13
% fatal 6 50 100 15

Suicide or attempted V Number III 35 II 54 9 II 14 22 III 6 II 3 II 4 3 III 18
% fatal 11 31 36 17 67 25 17

Injured at start of fire W Number 76 III 100 37 III 13 50 23 I 2 8 49
% fatal 1 7 15 100 0

Awaiting inquest or inquiry X Number II 117 II 55 5 II 36 52 III 10 II 81 2 I 1 II 41
% fatal 70 69 78 20 57 100 56

Other circumstances Y Number 560 III 120 30 III 18 844 336 1 61 14 313
% fatal 2 8 11 2 1

Not known Z Number III 232 III 42 III 17 II 11 316 104 II 3 III 21 49 129
% fatal 4 17 18 36 1 33 5 1
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4.23 This is clearly somewhat crude a designation as, in practice, many of the cells are likely to

include a spread of non-fatal harms. However, an examination of Table 68 shows that the Class

II and III harms are nevertheless thereby largely confined to the circumstances and/or injuries

that you would expect to be or result in severe injuries. For example, the Class II cases are

concentrated in the cells involving burns and scalds or the combination of burns and

asphyxiation, and are often caused by the victim being trapped (e.g. because they were asleep at

the time) or immobile (e.g. because they were chair or wheel-chair bound). Conversely, the

bulk of Class IV occur where the casualty or rescued person received no more than a

precautionary check up and/or were injured during the more premeditated/controlled

circumstances of the rescue.

4.24 However, to counter these broad assumptions, the Classes of Harm are further modified for the

particular severity and size of each fire. This is done by increasing the severity of the Class of

Harm for an injured person, where the same fire includes a fatality and/or causes injuries to a

number of other persons. Here, the assumption is that a person involved in a fire where there

are fatalities and/or several other casualties, is likely to be more seriously affected and

traumatised, particular given that the fatalities and other casualties will often be from his or her

family. The details of this modification is summarised by Table 69.

4.25 The resulting distribution of the classes of harm are shown in Table 70 for the Fire Brigade

records, broken down between those cases in the Home Office records alone and those that are

also covered by the HASS data. This Table also shows the HASS Classes of Harm for the same

overlapping sample and for the cases of uncontrolled fire included in the HASS data only. As

would be expected, there is a greater frequency of the more severe Classes of Harm in the case

of the attended fires than those from the HASS dataset that were unattended.

Table 69 – Modification to the Fire Brigade Classes of Harm

Modification criteria Class of Harm as indicated in Table 68

Class II Class III Class IV

Fire with 2 or more fatalities No change Change to Class II Change to Class II
Fire with 1 fatality No change Change to Class II Change to Class III
Fire with 3 or more non-fatalities No change No change Change to Class III
but no fatalities

Table 70 – Fire Brigade and HASS classes of harm in combined sample
Numbers and row percentages

Parts of combined sample HASS classes of harm Total

Class I Class II Class III Class IV

Fire Brigade cases only 1137 1830 13626 20591 37184
3.1 4.9 36.6 55.4 100

Fire Brigade classes for common cases 1 4 76 78 159
0.6 2.5 47.8 49.1 100

HASS classes for common cases 0 3 63 68 134
0.0 2.2 47.0 50.7 100.0

HASS uncontrolled fires only 1 28 186 431 646
0.2 4.3 28.8 66.7 100.0
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4.26 For the common sample of 159 dwellings, all of these have Fire Brigade classes of harm, but for

HASS Classes of Harm the figure is smaller due to the larger amount of missing or unspecified

data. That apart, the very similar distribution in the Classes of Harm for this common sample,

suggests that the two classification system are reasonably compatible, despite being, of necessity,

produced from very different variables using different methodologies and assumptions.

Combining the Fire Brigade and
HASS estimates

4.27 Having determined Classes of Harm for the Fire Brigade data, the next stage was determine the

spread of harms for the combined sample broken down by the age of the victim. On the

assumption that the fire injuries in the postcodes in each of the four parts of the sample are

broadly representative of the total, the total HASS sample is used to determine the distribution

of Harms. Given the relatively small number of fatalities and more severe injuries this is done

to increase the potential accuracy of the statistics.

4.28 Table 71 shows the Classes of Harm for all HASS cases of injuries caused by uncontrolled fires.

Numbers and percentages are shown for the cases of uncontrolled fires excluding missing data

and corrected for both HASS missing data and lost cases to other hospitals for the total HASS

catchment area sample for which population estimates are available.

4.29 Figures for the Classes of Harm generated by the Fire Brigade data are shown in Table 72. This

shows the number and percentage for all England and Wales and also the number for the key

catchment area sample with population estimates. The latter excludes the Fire Brigade cases in

the common sample as these are already included in the corrected HASS catchment area

figures shown in Table 71.

Table 71 – Distribution of Classes of non-fatal Harm for total HASS sample
(excluding missing data) and key catchment area sample (including missing data)

Classes of Harm:- Class I Class II Class III Class IV Total

Under 5 years old 0 3 24 41 68
Catchment, corrected 0.0 3.3 26.5 45.2 75.0

5 to 15 years old 0 7 33 66 106
Catchment, corrected 0.0 8.3 39.1 78.1 125.5

16 to 59 years 1 13 147 322 483
Catchment, corrected 1.1 14.8 166.9 365.6 548.4

60 years and over 0 8 45 70 123
Catchment, corrected 0.0 9.0 50.9 79.2 139.1
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Determining the number of fatalities

4.30 In the case of non-fatal outcomes (Classes II to IV Harms), the number of mutually exclusive

fire accidents falling in each Class from the Fire Brigade and HASS data can be combined for

the key catchment area to give the final distribution of the non-fatal Classes of Harm. However,

the Fire Brigade data only provides the number of fatalities at attended fires, while the HASS

data , with the exception of literally one or two victims dead on arrival at A & E or

subsequently dying in hospital, is limited to recording non-fatal accidents.

4.31 The mortality statistics held by ONS23, cover deaths due to both attended and unattended fires.

Table 73 compares the deaths caused by fire in each age group for the key catchment sample as

recorded by the ONS mortality data and the Fire Brigade in the 3 years, 1997 to 1999. As

expected, the ONS mortality estimates are generally higher than the Fire Brigade numbers, the

difference giving the number of deaths due to fire at unattended fires (as indicated in the last

column). The anomaly in the estimates for children aged 5 to 15 years, can be attributed to the

small number of total deaths in this age group (only 26 for the total population sample) and the

fact that in the years 1997 to 1999 an exceptionally high number (5 deaths) happened to fall in

the HASS catchment areas.

4.32 As the ONS mortality statistics cover deaths at both attended and unattended fires, these are

used in preference to the Fire Brigade fatality numbers in the final statistics. This approach is

consistent, as the ONS mortality data is used as the main determinant of the Class I estimates

in all the other health and safety statistics. Combining the ONS mortality estimates with the

Table 72 – Distribution of Classes of Harm for cases in Fire Brigade records only

Classes of Harm:- Class I Class II Class III Class IV Total

Under 5 years old 113 762 2038 2968 5881
HASS catchment 3.0 2.0 83.5 84.5 173.0

5 to 15 years old 83 567 2168 2350 5168
HASS catchment 5.0 7.0 111.0 53.0 176.0

16 to 59 years 437 377 7641 10144 18599
HASS catchment 23.9 27.9 437.8 568.4 1058.0

60 years and over 504 124 1779 5129 7536
HASS catchment 30.6 5.9 97.8 265.7 400.0

Table 73 – Mortality numbers by age group at attended and unattended fires in total population
and catchment area samples, 1997 to 1999

Age Population ONS data Catchment ONS data FB data Estimated
groups Sample fatalities sample deaths in deaths in deaths at

of age in popn population catchment catchment unattended
groups sample. no. sample. sample fires

Under 5 yrs 3106749 56 272196 4.9 3.0 1.9
5 to 15 yrs 7144841 26 608889 2.2 5.0 (0.2)
16 to 59 yrs 30309016 308 2554552 26.0 23.9 2.1
60 yrs plus 10523347 453 865952 38.0 30.6 7.4

Totals 51083953 843.0 4301589 71.0 64.0 (11.1)

23 See Volume I, para 3.05.1 and paras 6.05-6.08 below.
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HASS and Fire Brigade data on non-fatal Classes of Harm for the key catchment area sample

gives the final distribution of all Classes of Harm for fire, broken down by age group, as shown in

Table 74.

4.33 Table 75 shows the estimates for the likelihood of death or injury from both attended and

unattended fires producing casualties and the distribution of Class I to IV Harms for each of the

four standard age groups. This Table 75 also gives the average HHSRS score for each age group,

based on the full calculation using the numbers shown. From the average HHSRS scores it is

clear that persons aged 60 years and over are the most vulnerable group with children under 5

having the second highest risk. However, even for these groups , the likelihood of being injured

by a fire in the total housing stock is relatively small and consequently the average ratings are

low.

Table 74 – Final estimates for distribution of classes of harm for all fire cases

Classes of Harm:- Class I Class II Class III Class IV Total

Under 5 years old 4.9 5.3 110.0 129.7 249.9
% 2.0 2.1 44.0 51.9 100.0

5 to 15 years old 2.2 15.3 150.1 131.1 298.7
% 0.7 5.1 50.3 43.9 100.0

16 to 59 years 26.0 42.7 604.7 934.0 1607.4
% 1.6 2.7 37.6 58.1 100.0

60 years and over 38.0 14.9 148.7 344.9 546.5
% 7.0 2.7 27.2 63.1 100.0

0
Total all age groups 71.1 78.2 1013.5 1539.7 2702.5

% 2.6 2.9 37.5 57.0 100.0
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Table 75 – Average annual likelihood, spread of harms and HHSRS ratings for all fire casualties

Annual
catchment

Popn
for age

Average
annual

Average
likelihood

Distribution of classes of harm Average
HHSRS

numbers groups no 1 in Class I Class II Class III Class IV score/band
% % %. %

Under 5 yrs 272196 83.3 3268 2.0 2.1 44.0 51.9 10.9 (I)
5 to 15 yrs 608889 99.6 6115 0.7 5.1 50.3 43.9 4.6 (J)
16 to 59 yrs 2554552 535.8 4768 1.6 2.7 37.6 58.1 6.4 (J)
60 yrs plus 865952 182.2 4754 7.0 2.7 27.2 63.1 17.1 (I)

4301589 900.81 4775 2.6 2.9 37.5 56.97 8.6 (J)
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Chapter 5

Fire Statistics for Houses in
Multiple Occupation

Introduction

5.01 This Chapter reports the methodology and assumptions used for producing the statistics for

hazards from fire in houses in multiple occupation (HMOs) . Of necessity, these vary from those

used in producing the general statistics for fire hazards (see Chapter 4).

5.02 In the English House Condition Survey (EHCS)24, HMOs are banded into six categories –

a) bed-sit house, or traditional HMOs;

b) shared houses:

c) households with lodgers;

d) purpose-built HMOs (including some sheltered accommodation);

e) hostels, guest houses, boarding houses, B&Bs, and

f) self-contained converted flats.

5.03 By comparison with the 1996 EHCS, the database established for determining the general

statistics for fire hazards contains much more limited information on HMOs. The main housing

information provided by Residata provides no indication of multiple occupation. It does not

even distinguish between purpose-built and converted flats, although flats built before 1920,

particularly those in the private sectors, are known to be predominantly converted.

General methodology

5.04 The main safety statistics were produced by relating the number of accidents occurring in a

sample of postcodes to the population of those postcodes. It was possible to break down these

24 See Volume I, para 3.02.1.
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statistics by housing type and age as most postcodes are reasonably homogeneous in terms of

their general housing type and date of construction. However, houses in multiple occupation

and hostels, unless particularly large and having their own individual postcode, are less likely to

be the predominant housing type in the postcode. Other than in a few inner city areas, HMOs

tend to be scattered amongst houses not in multiple occupation, albeit often being of a similar

building type and age.

5.05 In the case of fires in HMOs, however, the methodology does not need to be postcode based.

Whereas the main safety statistics were concerned to determine the absolute risk of death or

serious injury, the HMO statistics are more about determining the differential risk in houses in

multiple occupation compared to other buildings. As a result, while the general statistics on

hazards from fire also include serious injuries from unattended fires, as reported by the sample of

HASS hospitals, the HMO analysis is confined to the Fire Brigade Returns to the Home Office

on all attended fires. These returns provide the primary source of fire data and are unique

amongst the specific sources of safety data in providing a national 100% sample of cases.

Consequently, the number of cases of fatalities, injuries and rescues, obtained from this

database, can be related directly to national population estimates to determine the likelihood of

death or injury from a serious fire.

5.06 As the Fire Brigade data also contain information on the type and occupancy of the building in

which the fire started, the number of cases can be further broken down by housing type and

related to the population estimates for those housing types, as provided by the 1996 EHCS.

Again this allows the likelihood and spread of harms to be determined for each housing type

and, therefore, the average HHSRS score and rating to be calculated.

Main Fire Brigade housing variables

5.07 For fires in domestic premises, the Home Office data on fires attended by the Fire Brigades

classifies the type of building where the fire occurred as follows25 –

• House, detached, sheltered accommodation.

• House, detached, other or unspecified

• House, semi-detached, sheltered accommodation.

• House, semi-detached, other or unspecified.

• House, terraced/end of terrace, sheltered accommodation.

• House, terraced/end of terrace, other or unspecified.

• Flat, purpose-built, all, sheltered accommodation.

• Flat, purpose-built, all, other or unspecified.

25 Notes in the Home Office coding manual, advise that ‘‘Sheltered accommodation includes warden
controlled’’ homes, but ‘‘If ‘sheltered’ not specified assume it is not’’ and that a ‘house’ includes a
bungalow and a ‘flat’, a tenement or maisonette.
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• Flat, conversion, all, sheltered accommodation.

• Flat, conversion, all, other or unspecified.

• Boat used solely as a full time dwelling, inc. houseboat, narrowboat.

• Mobile home

• Caravan (used as permanent dwelling)

• Other, e.g. converted bus, railway carriage; and

• Not fully specified.

5.08 No information on the date of construction is provided by the Fire Brigade data, but another

question gives details of the occupancy of the building where the fire started. This is classified as

–

• Single.

• Multiple, same use.

• Multiple, different use.

• Under construction.

• Derelict.

• Unoccupied.

• Other.

• Not known.

Detailed methodology
Number of fire injuries in HMOs and other building types

5.09 As the methodology involves relating the Fire Brigade returns for 1997, 1998 and 1999 to

population groups in England, the first stage is to limit the England and Wales database, used in

determining the general fire statistics, to England only. This involves excluding from the sample

the Welsh postal areas LL,SA,LD,CF and NP, apart from one postal district in England, and the

postal districts in the English postal areas of Chester (CH) and Shrewsbury (SY) which,

particularly in the latter area, also cover large parts of Wales.

5.10 The next stage was to cross-tabulate the two main Fire Brigade housing variables, after

amalgamating all types of ‘house’ and all types of vacancy each into one category. The resulting

Table 76 shows that a significant proportion of the data on housing types and occupancy is
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either not fully specified or missing and this is distributed pro-rata to give the final estimates

shown in Table 77 below. (For convenience, the few cases coded ‘‘other’’ are also treated as

unknown and distributed pro rata).

5.11 In the Fire Brigade data, the occupancy refers to the building rather than the dwelling, so that

flats falling under ‘‘multiple, same use’’ are predominantly self contained flats built in blocks,

rather than just flats in multiple occupation. However, non-sheltered houses coded ‘‘multiple,

same use’’ can be assumed to generally comprise traditional HMOs or bedsits, while sheltered

houses coded such will include both converted and purpose-built HMOs. Houses and flats under

‘‘multiple, different use’’ are those combined with non-residential accommodation, such as flats

over shops.

5.12 In the main 1996 EHCS variables on housing type (type96x & hmo96x), dwellings combined

with non-residential accommodation are included with converted flats. In analysing the Fire

Brigade data the same convention is adopted, but sheltered accommodation is kept separately.

Using the Fire Brigade occupancy classifications with the type of dwelling, therefore, produces

the following total numbers of fatalities, injuries and rescues in each type of building involved

in a fire attended by the Fire Brigade. Table 78 shows the total numbers of cases for the three

years 1997 to 1999 as well as the average annual rate, after excluding unoccupied properties.

Table 76 – Fire Brigade data on housing type by occupancy, showing missing data

Type
of domestic building

Occupancy Total
all cases

single multiple
same

multiple,
different

All
unoccupied

Other not
known

house 17867 706 26 102 5 15 18721
sheltered house 220 29 249
mobile home 61 61
house not known 155 7 162
purpose-built. flat 6419 80 24 4 6527
sheltered pb flat 940 1 1 942
pb flat nk 77 2 79
converted flat 2047 139 5 1 2192
sheltered conv flat 42 1 43
converted flat nk 20 20
not known 1836 3166 253 22 4 9 5290
Total 20139 13453 502 153 14 25 34286

Table 77 – Fire Brigade data on housing type by occupancy, no missing data

Type
of domestic building

Occupancy Total
persons

single multiple
same

multiple,
different

All
unoccupied

harmed

house 19856 933 52 119 20961
sheltered house 244 38 282
mobile home 68 68
purpose-built flat 8488 165 28 8681
sheltered pb flat 1244 2 1246
converted flat 2704 280 6 2990
sheltered conv flat 56 2 58
Total 20168 13463 502 153 34286
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Spread of Harms in HMOs and other
building types

5.13 Having determined the total number of persons injured in each building type, the next stage is

to determine the number falling in each Class of Harm. The Classes of Harm for the Fire

Brigade data are determined as described in Chapter 4. Table 79 shows the resulting breakdown

by class of harm.

Population in HMOs and other
building types

5.13 The third stage in the methodology was to determine the population for each type of building

shown in Tables 78 and 79. This was done using the 1996 EHCS, as it provides comprehensive

information on building types and types of occupancy as well as data on the number and age of

persons in the occupying households and is available to the project team. However, the 1996

EHCS data was also reconciled with the Oxford University mid 1998 population estimates for

England.

5.14 Table 80 shows the population (in thousands) for each type of dwelling by those sharing

dwellings and is the closest equivalent table, using standard 1996 EHCS variables, to the Fire

Brigade figures shown in Table 77 above. However, the Fire Brigade data does not distinguish

single family dwellings from ‘shared houses/flats’ or those with lodgers, nor traditional HMOs

Table 78 – Number of fire fatalities, injuries and rescues by type of building

Type of occupied building Total harms 1997 to 1999 Average annual harms

House 19856 6618.7
Purpose-built flat 8488 2829.3
Converted & non-residential + flat 3202 1067.4
HMOs (incl sheltered accom.) 972 323.9
Other sheltered accommodation 1547 515.8
Temporary/mobile home 68 22.6
Total 34133 11377.6

Table 79 – Number of injuries etc by class of harm for each building type

Type of occupied building Harm outcomes, 1997 to 1999 Total
harms

Class I Class II Class III Class IV

House 642 1041 7427 10746 19856
Purpose-built flat 212 511 3165 4600 8488
Converted & non-residential + flat 82 134 1397 1590 3202
HMOs (incl sheltered accom.) 52 52 414 453 972
Other sheltered accommodation 27 123 351 1046 1547
Temporary/mobile home 12 3 12 41 68
Total 1027 1863 12766 18476 34133
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from purpose built HMOs and hostels with wardens. Consequently, these are amalgamated to

give Table 81 below.

5.15 Unlike the EHCS, the Fire Brigade data are only concerned with the self-containment of

buildings and does not distinguish flats in multiple occupation (FMOs). Therefore, the figures in

Table 81 can be further amalgamated to give the population in each building type as shown in

Table 82. Temporary dwelling is defined in the 1996 EHCS surveyors instructions as ‘‘a

caravan, houseboat’’, but is likely to also include other mobile homes, converted buses and

railway carriages used as permanent residences, as covered in the last few categories of the

Home Office variable for building types.

Table 80 – 1996 EHCS population data on housing type by full occupancy

Type Shared dwelling type Total
of dwelling popn.

Single
family

dwelling

Shared
house/flat

Hhold with
lodger

Bedsit/
traditional

HMO

Purpose
built
HMO

Hostels Converted
flat

House 40209 476 384 313 36 41417
Temporary 10 10
Purp-built flat 4590 48 91 14 41 4784
Conversion & 56 73 57 1248 1434
non-res+ flat
Total 44809 580 548 383 41 36 1248 47645

Table 81 – 1996 EHCS population data on housing type by combined occupancy

Type Shared dwelling type Total
of dwelling population

Single
dwelling

Bedsit/
traditional

HMO

Purpose
built HMO et

Converted
flat

House 41068491 312622 35914 41417027
Temporary 10111 10111
Purp-built flat 4729615 13791 40696 4784102
Conversion & 128622 56932 1248326 1433880
non-res+ flat
Total 45936839 383345 76610 1248326 47645120

Table 82 – Number of fire fatalities, injuries and rescues by type of building

Type of occupied building Total population

House 41068491
Purpose-built flat 4784102
Converted & non-residential + flat 1433880
HMO (not FMO) 312622
Purpose-built HMO (not FMO) 35914
Temporary (caravans, boats etc) 10111
Total 47645120
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5.16 Although purpose-built HMOs will include some sheltered accommodation (and the Fire

Brigade figures for such accommodation specifically includes warden assisted homes and hostels)

, much of this accommodation is self-contained. The population of persons in sheltered and

warden assisted accommodation (ie, sheltered categories 1, 2 & 2.5, hostel and supported group

homes) is determined from the grossed results of the 1996 EHCS postal surveys to local

authorities and housing associations. Table 83 shows the resulting breakdown of the population

living in sheltered and non -sheltered accommodation of different building types.

5.17 Finally, this cross-tabulation enables the populations for the Fire Brigade building categories in

Table 78 to be determined. However, assuming the same distribution, the 1996 EHCS

population figures are further adjusted to reconcile the total with that of the mid 1998 Oxford

University ward based population estimates. These are more appropriate for use with the 1997,

1998 and 1999 fire data and are used as the control total in the general statistics. Table 84

shows the final estimates before and after reconciliation.

Calculation of average likelihood,
spread of harms and HHSRS ratings

5.18 The final stage involved relating the final estimates for the number of fire injuries and number

with each Class of Harm, as derived from the Fire Brigade data (Table 79), to the equivalent

population estimates based on the 1996 EHCS and mid 1998 Oxford University population

Table 83 – Population by type of building and sheltered accommodation

Type of occupied building Not in sheltered in sheltered
accommodation

Total population

House 40965260 103231 41068491
Purpose-built flat 4439236 344866 4784102
Converted & non-residential +
flat

1431153 2727 1433880

HMO (not FMO) 312622 312622
Purpose-built HMO (not FMO) 27425 8489 35914
Temporary (caravans/boats) 10111 10111
Total 47185808 459312 47645120

Table 84 – Final populations before & after reconciliation with mid 1998 OU
estimates

Type of occupied building Total 96 EHCS
population

Total 98 OU
population

House 40965260 42565503
Purpose-built flat 4439236 4612648
Converted & non-residential + flat 1431153 1487059
HMOs (incl sheltered accom) 348536 362151
Other sheltered accommodation 450823 468434
Temporary/mobile home 10,111 10506
Total 47645120 49506300
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estimates (Table 84). Table 85 shows the average numbers of Fire Brigade cases per year for the

period 1997 to 1999, while Table 86 shows the resulting likelihood, spread of harms and

average HHSRS score and rating for each building type. For the final statistics, the above

methodology has also been repeated for the vulnerable group of persons aged 60 years and over.

Conclusions

5.19 In this analysis, the overall likelihood and average HHSRS scores tend to be slightly higher

than those shown by the general fire statistics (see Chapter 4). For example, despite including

some unattended fires, the latter shows a likelihood of a vulnerable person (60 years plus) being

injured in a fire in a pre 1920 flat to be 1 in 1681, whereas the HMO analysis gives an

equivalent likelihood figure for converted flats of 1 in 1477. This difference may be attributed to

the different methodologies adopted.

5.20 The general statistics are based on the assumption that postcodes are homogeneous in terms of

their housing types. However, whilst this can be shown to be generally true, this will not always

be the case. For example, in postcodes which comprise predominantly pre 1920, mostly

converted flats, the presence of any houses or purpose-built flats, albeit in the minority, will

tend to lower the incidence of fires and therefore the likelihood figure. In contrast, the

methodology for the HMO fire statistics relates all attended fires in converted flats directly to

the total population of persons living only in converted flats, and consequently avoids any

equivalent under-estimation.

Table 85 – HMO fire statistics – population and average annual injury numbers

Dwelling
type

Total
population

Av. annual
FB fires

Annual health outcomes

no. Class I Class II Class III Class IV
no. no. no. no.

House 42565503 6618.7 214.0 346.9 2475.7 3582.0
Purpose-built flat 4612648 2829.3 70.6 170.4 1055.1 1533.2
Converted & non-residential + flat 1487059 1067.3 27.3 44.5 465.6 529.9
HMO (incl. Sheltered accom.) 362151 324.0 17.4 17.4 138.0 151.1
Other sheltered accommodatiion 468434 515.7 9.0 40.9 117.1 348.8
Temporary (mobile home etc) 10506 22.7 4.1 0.9 3.9 13.6
Totals 49506300 11377.7 342.4 621.1 4255.5 6158.6

Table 86 – HMO fire statistics – likelihood, spread of harms & average HHSRS ratings

Dwelling
type

Average
likelihood

Spread of health outcomes Average
HHSRS

1 in Class I Class II Class III Class IV scores
% % % %

House 6431 3.2 5.2 37.4 54.1 7.7 J
Purpose-built flat 1630 2.5 6.0 37.3 54.2 26.2 H
Converted & non-residential + flat 1393 2.6 4.2 43.6 49.7 31.1 H
HMO (incl. Sheltered accom.) 1118 5.4 5.4 42.6 46.6 64.7 G
Other sheltered accommodation 908 1.7 7.9 22.7 67.6 36.2 H
Temporary (mobile home etc) 464 18.1 4.2 17.4 59.9 412.1 E
Totals 4351 3.0 5.5 37.4 54.1 10.9 I
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5.21 Conversely, in the general fire statistics, the likelihood figure for houses, where the incidence of

fires is lower, will tend to be boosted by the presence of any flats in postcodes where houses

predominate As a result, the average likelihood of a vulnerable person being injured from fire in

houses of all ages, as shown by the general fire statistics, albeit again including unattended fires,

is 1 in 5769, whereas the equivalent figure from the HMO analysis is only 1 in 6601.

5.22 That said, the over and underestimations of the likelihood in the general fire statistics appears

to be small and, overall, despite the methodological differences, the general statistics are

broadly compatible with the HMO fire statistics. Both sets of statistics show flats to present a

significantly higher fire risk than houses, with converted flats representing the highest risk.

Moreover, these current statistics clearly indicate that the fire risk is further increased by multi-

occupation.

5.23 Given the substantial differences in the way the general and HMO fire statistics have been

produced, the comparability of their results further confirms the general robustness of the

methodology used for the main safety statistics.
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Chapter 6

Hospital Episode Statistics and
Mortality Data

Hospital episode statistics

6.01 To calculate the health outcomes (ie, the illness and health conditions other than injuries from

accidents) for the HHSRS, Hospital Episode Statistics (HES) were obtained26. These provided

details of the inpatient admissions for England for the years 1996-1999.

6.02 The HES variables include codes for the diagnosis and the patient’s home postcode. Also

included is a cause of admission, which, while this could be ‘‘accident’’, was not specific enough

to allow for analysis for the injuries in the home (the HASS data providing more detailed

information). Examples of the HES variables are shown in Table 87.

26 See Volume I, para 3.04.1.

27 Although HES contains seven diagnosis codes, only the first was appropriate for this project.

Table 87 – Hospital Episode Statistics Fields

Field no Field Name Description

1 Epikey individual code
2 Admidate date of admission
3 Admimeth method of admission
4 Admisorc source of admission
5 Cause cause (eg, accident)
6 Classpat type of patient
7 Currward||Resladst ward code
8 Diag_1 diagnosis code27

15 Disdate discharge date
16 Disdest discharge destination
17 Dismeth discharge method
21 Homeadd postcode
22 Procode provider code
23 Resdha/Resha health authority of residence
24 Sex sex
25 Startage age
26 Ward 81/91 ward code
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6.03 The HES as provided contained some 29,000,000 records. For the purposes of this project, only

those for emergency admissions (49.7% of the total) were appropriate. Routine maternity cases,

high security psychiatric hospital admissions, and pre-booked hospital stays for operations or

routine treatments were not included. Of these records, 4.22% were matched with the EHCS

1996 postcodes (612,302 records). (See Table 88.) These records could also be matched against

the Housing and Population Database28 to allow further analysis of the data.

6.04 The morbidity diagnosis codes in the HES data follow the International Statistical

Classification of Diseases and Related Health Problems, tenth revision29 (ICD-10). There was

99.4% coding of diagnosis field (over 600,000 of the emergency hospital admission records),

although those recorded as ‘Other’ (over half of those coded) were not used in this project.

Mortality data

6.05 Mortality data for England and Wales for years 1997-2000 was obtained from the Office of

National Statistics (ONS)30. The 29 variables in the records included the individual’s home

postcode and diagnosis codes for the underlying cause and, if appropriate, secondary cause of

death. Only the first diagnosis code, the underlying cause of death, was used in this project.

6.06 The deceased individual’s home postcode enabled the mortality data to be matched with the

EHCS 1996 and the Housing and Population Database31. Of the 2.2 million records for the four

years 1997-2000, a total of 78,000 could be matched with the 1996 EHCS (see Table 89).

Table 88 – HES matched to EHCS 1996 by year of admission

1996 1997 1998 1999 Total

Total admissions 6,355,762 7,595,715 7,671,037 7,554,377 29,176,891
Total emergency admissions 3,065,017 3,740,555 3,823,945 3,871,952 14,501,469
Matched with EHCS 129,332 158,521 163,187 161,262 612,302
% emergency matched 4.22% 4.24% 4.27% 4.16% 4.22%

28 See Volume III, Chapter 1 above.

29 The Tenth Revision of the International Statistical Classification of Diseases and Related Health
Problems is the latest in a series that was formalized in 1893 as the Bertillon Classification or
International List of Causes of Death.

30 See Volume I, para 3.05.1.

31 See Volume III, Chapter 1 above.

Table 89 – Mortality Data for England and Wales linked to EHCS 1996

1997 1998 1999 2000 Total

Total 555,281 555,015 556,118 535,664 2,202,078
Matched with EHCS 20,116 19,857 19,762 18,393 78,128
%matched 3.6 3.6 3.6 3.4 3.6
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6.07 The code for the underlying cause of death used in the mortality data follows the International

Statistical Classification of Diseases and Related Health Problems , ninth revision (ICD-9).

This was matched to the ICD-10 codes used in the HES analysis (see para 6.04). This provided

over 77,000 records, although those coded as ‘‘Other causes’’ (some 9,000) were not used in this

study.

Home accident mortality data

6.08 The mortality data also contained a limited amount of accurately coded home accident

mortality data. This data was combined with the HASS data for the analysis for the injury

hazards. Table 90 shows the relationship between the Housing and Population Database and

home accident mortality and Table 91 shows the cause of the home accident resulting in death.

Analysis of the Hospital episode
statistics and mortality data

6.09 The nature of the information available and the type of health outcome, meant that different

approaches for analysing the data were used depending on the hazard and on the possible health

outcome. These approaches followed one of the following three methods outlined below.

6.10 The HES and Mortality data were linked to housing data, and then the relevant health risks

tabulated risks by dwelling characteristic. A ‘baseline’ risk group was defined, and excess risks

calculated by reference to this group. For example, with cold-related death, residents of

dwellings built after 1980 have a lower risk of excess winter mortality than those living in older

Table 90 – Availability of home accident
mortality data for years 1997-2000 inclusive

Overall in data base 19,322
with place code 13,053
with place code ¼ home 84,94

Table 91 – Detail of home accident mortality data for years 1997-2000 inclusive

Home based accidents Number Percent

Poison 2,172 25.57
Gas Poisoning 149 1.75
Falls 3,903 45.95
Fire 1,011 11.90
Excessive Cold 112 1.32
Drowning 162 1.91
Other home accidents 985 11.60

Total 8,494 100.00
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properties. The difference in risk between older and newer properties is the risk attributable to

the hazard of Excess Cold. This approach, or variations of it, was used for cold, heat, damp, food

safety and overcrowding hazards.

6.11 Published epidemiological evidence was used to quantify the direct relationship between

exposure and the relevant health risk. For example, for asbestos, the estimates of risk primarily

was based on a large meta-review which provides a risk relationship between fibre-years of

exposure and lifetime risk of premature cancer death. From this a graph was used to obtain the

lifetime excess risks for people subject to asbestos exposure in the home. As well as for asbestos

hazards, this approach formed the basis of the analysis for radon, lead and contaminated water.

6.12 In other cases, an ad hoc approach was adopted. This involved semi-subjective adjustments to

some average level of risk. For example, for carbon monoxide poisoning, the data on the

national rates of accidental carbon monoxide related mortality and hospital attendance was

related to all dwellings with badly maintained boilers or heaters as having a substantial risk of

high indoor CO level. This approach was also used for hazards associated with domestic hygiene

and noise.

6.13 As the analysis used depended on the hazard and the data available, (unlike the analysis of the

injury data) a description of the source of the data for both health and exposure and of the

calculation method used is given for each in the Annex of Tables, etc. This will allow

replication of the calculations in the future as new data is obtained.

108

Volume III – Technical Appendix



Annex of Tables, etc

Content of Annex

page

Results Tables for Accident and Injury Hazards32

Introduction 110

1 Falls associated with all stairs and steps 112

2 Falls on the level 116

3 Falls between levels 120

4 Falls associated with baths etc 124

5 Hot surfaces and materials 128

6 Electrical Hazards 132

7 Entrapment and Collision Hazards 136

8 Structural Failure 140

10 Ergonomics 144

11 Explosions 148

12 Uncombusted Fuel Gas 152

13 Fire 156

14 Entry by Intruders 160

Results Tables for Illness and Other Health related Hazards33

Introduction 162

15 Excess cold 163

16 Radiation 167

17 Damp, mould growth etc 170

18 Carbon monoxide etc 172

19 Noise 175

20 Asbestos and man-made mineral fibres 178

21 Lead 181

22 Crowding and space 183

24 Inadequate provision for personal hygiene and inadequate sanitation 185

25 Inadequate provision for food safety 187

26 Contaminated water 189

27 Excess heat 191

Determination of Classes of Harm 193

32 Note that no Results are shown for Hazards associated with Inadequate Lighting as a full risk
estimation was not possible because of the lack of evidence of risk for both exposures and health
outcomes and lack of information on the state of dwelling.

33 Note that no Results are shown for Hazards associated with Domestic Hygiene, Pests etc as a full risk
estimation was not possible because of the lack of evidence of risk for both exposures and health
outcomes and lack of information on the state of dwelling.
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Results Tables for Accident and
Injury Hazards

Introduction

With the exception of those for Entry by Intruders, the tables of results for accident and injury

results are presented in the same format. For these tables, HASS data was analysed to give the

non-fatal outcomes (Classes II, III and IV Harms34) and the ONS Mortality data analysed to

give the fatalities (Class I Harm). The results for Fire Hazards are based on information form

HASS data, the Home Office and from the Fire Brigade35.

The first Sheet provides details of the analyses showing the likelihoods and spreads of outcomes

by age of population. There are three tables –

a) Table 1 shows, for each of the four age bands –

i The total sample population for the three years, 1997-1999, for which data was

available. This is the total population in dwellings covered by the ONS Mortality data

which could be matched to the Housing and Population Database.

ii The number of Class I Harms from the ONS Mortality data for the three year period.

iii The total sample population for the three year period for which data was available.

This is the total population in dwellings covered by the HASS data which could be

matched to the Housing and Population Database.

iv The number of each of the Class II, III, and IV Harms from HASS data for the three

year period.

b) Table 2 gives, for each of the four age bands –

i The sample population used for the analyses.

ii The total average annual number of accidents relating to the hazard which resulted in

any Class of Harm.

iii The average annual number of each of the Classes of Harms.

c) Table 3 shows the average likelihoods for a twelve month period and spread of Harms (as a

percentage) and the Hazard Score for each age band.

34 See Volume I, paras 5.19-5.23 on the HHSRS Version 1 Classes of Harm, and Figures 1, 2 and 3 (pp
193–199) of this Volume for the categorising of outcomes made during this project.

35 See Volume I, Chapter 3 for details of the datasets identified and used for this project.

110



The second Sheet gives the results of the analyses for the vulnerable group by the predominant

dwelling type. There are two more tables –

a) Table 4 gives, for the vulnerable group –

i The sample population of that group for the three years for which data was available.

ii The average annual number of accidents involving a member of that group which

resulted in any Class of Harm.

iii The average annual number of outcomes for each Class of Harm involving a member of

the group.

b) Table 5 shows, for the vulnerable group, the resulting average likelihoods for a twelve

month period and spread of Harms (as a percentage) and the Hazard Score for each

dwelling type and age group36.

Note that any differences between the annual accident totals shown in Tables 1, 2 and 3 and

those shown in Tables 4 and 5 are because in the former missing data has been re-allocated

within each population age band, while for the latter the re-allocation has been within each

dwelling type and age.

Brief explanations of the basis for the estimates and comments are given after each result sheet.

The tables of results for Hazards associated with Entry by Intruders are based on data supplied by

the Home Office and British Crime Survey. Because of the form of the data available and the

analyses possible, the results are less detailed. An separate explanation is given for these results.

36 It is this Table 5 which gives the final results as shown in Volume II, Summary of Results. It is included
in this Annex for completeness and to put it into context with the other Tables.
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Sheet 1.1 – Hazards from falls on all
stairs or steps
Average likelihood and health outcomes
fatal and non-fatal falls by age group, 1997 to 1999

Basis of estimates

Number of persons of all ages involved in non-fatal accidents during 1997, 98 and 99 in HASS

catchment areas, corrected for missing data and loss of cases to other hospitals.

Number of persons of all ages involved in fatal accidents during 1997, 98 and 99 in total sample

with housing and population data, corrected for missing data.

Table 1.1 – Sample Numbers (corrected)

Age Sample 1997-99 Sample Health outcomes, 1997-99
group population Class I population

mortality no. HASS Class II Class III Class IV
no. no. no.

All homes under 5 yrs 3106749 5.0 272196 17.0 527.0 6364.2
5 to 15 yrs 7144841 2.0 608889 3.7 392.0 4864.8
16 to 59 yrs 30309016 588.9 2554552 80.1 2172.6 21815.5
60 yrs plus 10523347 2442.4 865952 728.5 2110.6 7143.4

Totals 51083953 3038.4 4301589 829.4 5202.3 40187.9

Table 1.2 – Annual Catchment Numbers

Age Sample Av. annual Annual health outcomes
group catchment accident

population no. Class I Class II Class III Class IV
no. no. no. no.

All homes under 5 yrs 272196 2302.9 0.15 5.68 175.68 2121.39
5 to 15 yrs 608889 1753.6 0.06 1.24 130.67 1621.60
16 to 59 yrs 2554552 8034.7 16.55 26.70 724.19 7271.83
60 yrs plus 865952 3356.9 67.00 242.85 703.55 2381.13

Totals 4301589 15448.09 83.74 276.47 1734.09 13395.95

Table 1.3 – Likelihoods and Spread of Harms

Age Average Spread of health outcomes Average
group likelihood HHSRS

1 in Class I Class II Class III Class IV scores
% % % %

All homes under 5 yrs 118 0.01 0.25 7.63 92.12 29.8
5 to 15 yrs 347 0.00 0.07 7.45 92.47 9.4
16 to 59 yrs 318 0.21 0.33 9.01 90.51 18.9
60 yrs plus 258 2.00 7.23 20.96 70.93 132.5

Totals 278 0.54 1.79 11.23 86.72 41.1
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Number of falls ‘‘on/from stairs/steps’’, whether inside or out including trip steps and common

stairs and falls at porch/thresholds where so coded. Includes communal homes.

Comment

Children under the age of 5 years are most likely to fall on or from stairs or steps, but because of

their more severe health outcomes, older people, that is those aged 60 years and over have the

highest average HHSRS ratings. These have a significantly higher rating than any other ages

and are clearly the most vulnerable group.

(Methodological Note:- To produce these results, missing data and the ‘extra mural’ cases included to

equate for the loss of cases to other hospitals have been distributed ‘pro-rata’ for each age group. This is

unlikely to be as accurate as also distributing ‘pro-rata’ for the type and age of housing and results in the

differences in the figures for persons 60 yrs and over shown on this sheet and in the totals on Sheet 1.2.

However, it is sufficiently accurate to distinguish the most vulnerable group.)

Results Tables for Accident and Injury Hazards
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Sheet 1.2 – Hazards from falls on all
stairs or steps
Average likelihood and health outcomes
fatal and non-fatal falls by all persons aged 60 years or
over, 1997 to 1999

Basis of estimates

Number of persons aged 60 years or more involved in non-fatal accidents during 1997, 98 and

99 in HASS catchment areas, corrected for missing data and loss of cases to other hospitals.

Number of persons aged 60 years or more involved in fatal accidents during 1997, 98 and 99 in

total sample with housing and population data, corrected for missing data.

Table 1.4 – Annual Catchment Numbers

Dwelling Sample Av. annual Annual health outcomes
type & catchment accident
age population no. Class I Class II Class III Class IV

no. no. no. no.

Houses Pre 1920 171435 787.7 17.15 60.89 174.40 535.30
1920-45 159040 704.5 14.63 52.06 144.04 493.71
1946-79 321144 1252.8 19.67 83.00 269.96 880.17
Post 80 57536 225.0 3.10 14.12 56.81 150.95
Mixed age 22134 70.4 1.41 4.99 15.10 48.91

Flats Pre 1920 13522 63.2 2.45 5.07 12.17 43.49
1920-45 9411 35.8 0.56 1.00 7.21 27.07
1946-79 75218 183.4 5.19 9.77 32.44 136.05
Post 80 32485 79.4 2.07 4.15 15.41 57.77
Mixed age 4027 138.1 0.79 0.81 41.21 95.34

Totals 865952.0 3540.4 67.02 235.86 768.76 2468.75

Table 1.5 – Likelihoods and Spread of Harms

Dwelling Average Spread of health outcomes Average
type & likelihood HHSRS
age 1 in Class I Class II Class III Class IV scores

% % % %

Houses Pre 1920 218 2.18 7.73 22.14 67.95 169.0
1920-45 226 2.08 7.39 20.45 70.08 155.0
1946-79 256 1.57 6.63 21.55 70.26 115.1
Post 80 256 1.38 6.28 25.25 67.09 110.6
Mixed age 314 2.01 7.08 21.45 69.46 109.1

Flats Pre 1920 214 3.87 8.02 19.27 68.84 248.6
1920-45 263 1.57 2.79 20.12 75.52 96.2
1946-79 410 2.83 5.33 17.68 74.16 96.7
Post 80 409 2.61 5.22 19.41 72.76 92.5
Mixed age 29 0.57 0.59 29.83 69.01 547.2

Totals 245 1.89 6.66 21.71 69.73 134.1
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Number of falls ‘‘on/from stairs/steps’’, whether inside or out including trip steps and common

stairs and falls at porch/thresholds where so coded. Includes communal homes.

Comment

Unlike the HASS data where it is possible to distinguish between falls on inside and outside

steps and at thresholds, the mortality statistics are only available for all falls ‘‘on or from stairs

or steps’’. These overall statistics tend to mask the differences in the risks between different

types and ages of dwellings, particularly in the case of houses, the incidence of falls on outside

steps, for example, often being determined by the topography of the garden rather than the age

of the dwelling. That said, older houses and flats do tend to have higher average HHSRS ratings

than more modern dwellings. The highest ratings are for areas of mixed age and pre 1920 flats,

the majority of which are conversions. These may have dangerous stairs and other awkward

changes of floor levels, in the flat and/or in the common areas, as a result of poor conversion.
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115



Sheet 2.1 – Hazards from falls on the
level
Average likelihood and health outcomes
fatal and non-fatal falls by age of population, 1997 to
1999

Basis of estimates

Number of persons of all ages involved in non-fatal accidents during 1997, 98 and 99 in HASS

catchment areas, corrected for missing data and loss of cases to other hospitals.

Table 2.1 – Sample Numbers (corrected)

Age Sample 1997-99 Sample Health outcomes, 1997-99
group population Class I population

mortality nos. HASS Class II Class III Class IV
no. no. no.

All homes under 5 yrs 3106749 0.0 272196 14.4 438.9 10709.9
5 to 15 yrs 7144841 1.0 608889 7.3 693.2 8082.4
16 to 59 yrs 30309016 23.1 2554552 67.9 1822.5 14836.0
60 yrs plus 10523347 402.7 865952 2547.6 6155.7 17208.9

Totals 51083953 426.8 4301589 2637.14 9110.32 50837.32

Table 2.2 – Annual Catchment Numbers

Age Sample Av. annual Annual health outcomes
group catchment accident

population no. Class I Class II Class III Class IV
no. no. no. no.

All homes under 5 yrs 272196 3721.1 0.00 4.8 146.3 3570.0
5 to 15 yrs 608889 2927.7 0.03 2.4 231.1 2694.1
16 to 59 yrs 2554552 5576.1 0.65 22.6 607.5 4945.3
60 yrs plus 865952 8648.4 11.05 849.2 2051.9 5736.3

Totals 4301589 20873.3 11.72 879.05 3036.77 16945.77

Table 2.3 – Likelihoods and Spread of Harms

Age Average Spread of health outcomes Average
group likelihood HHSRS

1 in Class I Class II Class III Class IV scores
% % % %

All homes under 5 yrs 73.1 0.00 0.13 3.93 95.94 31.0
5 to 15 yrs 208.0 0.00 0.08 7.89 92.02 16.3
16 to 59 yrs 458.1 0.01 0.41 10.89 88.69 10.2
60 yrs plus 100.1 0.13 9.82 23.73 66.33 188.5

Totals 206.1 0.06 4.21 14.55 81.18 48.3
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Number of persons of all ages involved in fatal accidents during 1997, 98 and 99 in total sample

with housing and population data at postcode level.

Number of falls ‘‘on same level (slip/trip/stumble)’’, whether inside or out including falls at

porch/thresholds where so coded. Includes such falls in communal homes.

Comment

Children younger than 5 years are most likely to fall on the level, but because of their more

severe health outcomes, older people, that is those aged 60 years and over, have higher average

HHSRS ratings. The latter have a substantially higher rating than any other ages and are

clearly the most vulnerable group.

(Methodological Note:- To produce these results, missing data and the ‘extra mural’ cases included to

equate for the loss of cases to other hospitals have been distributed ‘pro-rata’ for each age group. This is

unlikely to be as accurate as also distributing ‘pro-rata’ for the type and age of housing and results in the

differences in the figures for persons 60 yrs and over shown on this sheet and in the totals on Sheet 1.2.

However, it is sufficiently accurate to distinguish the most vulnerable group.)
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Sheet 2.2 – Hazards from falls on the
level
Average likelihood and health outcomes
fatal and non-fatal falls by all persons aged 60 years or
over, 1997 to 1999

Basis of estimates

Number of persons aged 60 yrs or more involved in non-fatal accidents during 1997, 98 and 99

in HASS catchment areas, corrected for missing data and loss of cases to other hospitals.

Number of persons aged 60 yrs or more involved in fatal accidents during 1997, 98 and 99 in

total sample with housing and population data at postcode level.

Number of falls ‘‘on same level (slip/trip/stumble)’’, whether inside or out including falls at

porch/thresholds where so coded. Includes such falls in communal homes.

Table 2.4 – Annual Catchment Numbers

Dwelling Sample Av. annual Annual health outcomes
type & catchment accident
age population no. Class I Class II Class III Class IV

no. no. no. no.

Houses Pre 1920 171435 1386.73 2.59 191.74 378.82 813.58
1920-45 159040 1148.26 1.81 146.39 300.82 699.24
1946-79 321144 2119.14 3.85 282.75 607.66 1224.88
Post 80 57536 457.48 0.36 63.27 154.93 238.91
Mixed age 22134 178.22 0.37 23.25 51.90 102.71

Flats Pre 1920 13522 155.76 0.16 22.32 28.95 104.34
1920-45 9411 92.91 0.22 13.39 22.66 56.64
1946-79 75218 567.94 1.67 87.12 128.53 350.62
Post 80 32485 290.98 0.21 51.01 72.55 167.21
Mixed age 4027 43.06 0.00 7.49 8.74 26.83

Totals 865952 6440.48 11.24 888.72 1755.55 3784.96

Table 2.5 – Likelihoods and Spread of Harms

Dwelling Average Spread of health outcomes Average
type & likelihood HHSRS
age 1 in Class I Class II Class III Class IV scores

% % % %

Houses Pre 1920 123.6 0.19 13.83 27.32 58.67 198.0
1920-45 138.5 0.16 12.75 26.20 60.90 164.6
1946-79 151.5 0.18 13.34 28.67 57.80 160.6
Post 80 125.8 0.08 13.83 33.87 52.22 201.2
Mixed age 124.2 0.21 13.04 29.12 57.63 196.5

Flats Pre 1920 86.8 0.10 14.33 18.59 66.99 248.4
1920-45 101.3 0.24 14.41 24.39 60.96 244.4
1946-79 132.4 0.29 15.34 22.63 61.74 193.9
Post 80 111.6 0.07 17.53 24.93 57.46 235.6
Mixed age 93.5 0.00 17.39 20.29 62.32 257.7

Totals 134.5 0.17 13.80 27.26 58.77 180.8

Volume III – Technical Appendix

118



Comment

Unlike the HASS data where it is possible to distinguish between falls inside and outside and at

thresholds, the mortality statistics are only available for all falls ‘‘on same level from slipping,

tripping and stumbling’’. These overall statistics tend to mask the differences in the risks

between different types and ages of dwellings, particularly in the case of houses, the incidence of

falls on outside paths, for example, often being determined by the topography of the garden

rather than the age of the dwelling. As with falls on stairs, the highest ratings are for areas of

mixed age and pre 1920 flats, the majority of which are conversions. These may have uneven

floors, in the flat and/or in the common areas, as a result of poor conversion or poor

maintenance
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Sheet 3.1 – Hazards from falls
between levels
Average likelihood and health outcomes
fatal and non-fatal falls by age of population, 1997 to
1999

Basis of estimates

Number of persons of all ages involved in non-fatal accidents during 1997, 98 and 99 in HASS

catchment areas, corrected for missing data and loss of cases to other hospitals.

Number of persons of all ages involved in fatal accidents during 1997, 98 and 99 in total sample

with housing and population data at postcode level, corrected for missing data.

Table 3.1 – Sample Numbers (corrected)

Age Sample 1997-99 Sample Health outcomes, 1997-99
group population Class I population

mortality nos. HASS Class II Class III Class IV
no. no. no.

All homes under 5 yrs 3106749 10.3 272196 7.8 51.8 422.2
5 to 15 yrs 7144841 5.0 608889 8.1 81.4 579.9
16 to 59 yrs 30309016 106.9 2554552 27.8 128.4 646.7
60 yrs plus 10523347 146.1 865952 7.2 37.6 170.6

Totals 51083953 268.2 4301589 50.90 299.15 1819.35

Table 3.2 – Annual Catchment Numbers

Age Sample Av. annual Annual health outcomes
group catchment accident

population no. Class I Class II Class III Class IV
no. no. no. no.

All homes under 5 yrs 272196 160.9 0.30 2.59 17.27 140.72
5 to 15 yrs 608889 223.3 0.14 2.71 27.12 193.30
16 to 59 yrs 2554552 270.6 3.00 9.26 42.80 215.57
60 yrs plus 865952 75.8 4.01 2.41 12.53 56.86

Totals 4301589 730.6 7.45 16.97 99.72 606.45

Table 3.3 – Likelihoods and Spread of Harms

Age Average Spread of health outcomes Average
group likelihood HHSRS

1 in Class I Class II Class III Class IV scores
% % % %

Age group under 5 yrs 1692.0 0.19 1.61 10.73 87.47 4.5
5 to 15 yrs 2727.1 0.06 1.21 12.15 86.58 2.3
16 to 59 yrs 9439.4 1.11 3.42 15.82 79.65 2.1
60 yrs plus 11423.3 5.28 3.18 16.53 75.01 5.4

Totals 5887.9 1.02 2.32 13.65 83.01 3.0
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Number of falls ‘‘from building/structure’’ and ‘‘from one level to another’’ where main article

involved is stair/landing element, roof, ceiling, window or balcony. Excludes falls from ladder/

steps.

Comment

Children younger than 5 years are most likely to fall between levels, but because of their more

severe health outcomes, older people, that is those aged 60 years and over, have as a high an

average HHSRS rating.

(Methodological Note:- Unlike the HASS data where it is possible to exclude falls from buildings and

structures sustained during DIY activity, in the mortality data it is not possible to further disaggregate

the figures for falls ‘‘from or out of building or other structure’’. This may account for the relatively high

rating for persons aged 60 years or more, and in the following table young children, under the age of 5

years, are taken as the most vulnerable group. Also the likelihoods are low for all groups and the sample

sizes consequently small).

Results Tables for Accident and Injury Hazards

121



Sheet 3.2 – Hazards from falls
between levels
Average likelihood and health outcomes
fatal and non-fatal falls by all persons aged under 5
years, 1997 to 1999

Basis of estimates

Number of persons aged under 5 yrs involved in non-fatal accidents during 1997, 98 and 99 in

HASS catchment areas, corrected for missing data and loss of cases to other hospitals.

Number of persons aged under 5 yrs involved in fatal accidents during 1997, 98 and 99 in total

sample with housing and population data at postcode level, corrected for missing data.

Number of falls ‘‘from building/structure’’ and ‘‘from one level to another’’ where main article

Table 3.4 – Annual Catchment Numbers

Annual Dwelling Sample Av. annual Annual health outcomes
catchment type & catchment accident
numbers age population no. Class I Class II Class III Class IV

no. no. no. no.

Houses Pre 1920 63751 30.11 0.03 0.00 3.17 26.92
1920-45 55488 35.46 0.06 0.56 2.81 32.02
1946-79 69613 55.29 0.13 1.71 5.69 47.77
Post 80 39800 18.67 0.00 0.00 3.11 15.56
Mixed age 7137 3.11 0.00 0.00 0.00 3.11

Flats Pre 1920 7901 2.88 0.00 0.00 0.00 2.88
1920-45 7256 2.96 0.04 0.00 0.49 2.43
1946-79 17614 9.84 0.04 0.58 0.58 8.65
Post 80 2522 2.04 0.00 0.00 0.00 2.04
Mixed age 1114 0.45 0.00 0.00 0.00 0.45

Totals 272196 160.82 0.30 2.84 15.84 141.84

Table 3.5 – Likelihoods and Spread of Harms

Dwelling Average Spread of health outcomes Average
type & likelihood HHSRS
age 1 in Class I Class II Class III Class IV scores

% % % %

Houses Pre 1920 2117.1 0.10 0.00 10.52 89.38 2.4
1920-45 1564.9 0.18 1.58 7.92 90.31 4.3
1946-79 1259.0 0.24 3.09 10.28 86.39 7.5
Post 80 2131.9 0.00 0.00 16.67 83.33 2.7
Mixed age 2292.6 0.00 0.00 0.00 100.00 0.4

Flats Pre 1920 2741.8 0.00 0.00 0.00 100.00 0.4
1920-45 2450.5 1.33 0.00 16.45 82.23 7.8
1946-79 1790.5 0.38 5.86 5.86 87.90 6.9
Post 80 1235.1 0.00 0.00 0.00 100.00 0.8
Mixed age 2460.3 0.00 0.00 0.00 100.00 0.4

Totals 1692.6 0.19 1.77 9.85 88.20 4.4
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involved is stair/landing element, roof, ceiling, window or balcony. Excludes falls from ladder/

steps.

Comment

At first sight, there appears little systematic correlation between the likelihood of young

children falling between levels and their health outcomes and the type and age of the dwelling.

However, horizontal pivot windows and other less secure types are quite common in post war

dwellings built before 1979 and inter-war and early post war flats also often feature open access

balconies. These types have the highest average ratings, while flats built after 1979 have the

lowest average rating. That said, the frequencies are low and the sample sizes consequently

small.
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Sheet 4.1 – Hazards from falls
associated with baths etc
Average likelihood and health outcomes
fatal and non-fatal falls by age of population, 1997 to
1999

Basis of estimates

Number of persons of all ages involved in non-fatal accidents during 1997, 98 and 99 in HASS

catchment areas, corrected for missing data and loss of cases to other hospitals.

Table 4.1 – Sample Numbers (corrected)

Age Sample 1997-99 Sample Health outcomes, 1997-99
group population Class I population

mortality nos. HASS Class II Class III Class IV
no. no. no.

All homes under 5 yrs 3106749 42.8 272196 0.0 10.3 285.6
5 to 15 yrs 7144841 3.0 608889 0.0 12.2 151.3
16 to 59 yrs 30309016 83.0 2554552 1.2 86.0 822.1
60 yrs plus 10523347 143.4 865952 21.4 75.5 529.9

Totals 51083953 272.1 4301589 22.6 184.1 1789.0

Table 4.2 – Annual Catchment Numbers

Age Sample Av. annual Annual health outcomes
group catchment accident

population no. Class I Class II Class III Class IV
no. no. no. no.

All homes under 5 yrs 272196 99.9 1.25 0.00 3.45 95.21
5 to 15 yrs 608889 54.6 0.09 0.00 4.07 50.42
16 to 59 yrs 2554552 305.5 2.33 0.41 28.67 274.05
60 yrs plus 865952 212.9 3.93 7.12 25.17 176.64

Totals 4301589 672.8 7.60 7.53 61.35 596.32

Table 4.3 – Likelihoods and Spread of Harms

Age Average Spread of health outcomes Average
group likelihood HHSRS

1 in Class I Class II Class III Class IV scores
% % % %

Age group under 5 yrs 2724.5 1.25 0.00 3.45 95.30 5.3
5 to 15 yrs 11157.1 0.16 0.00 7.45 92.39 0.4
16 to 59 yrs 8362.8 0.76 0.13 9.39 89.72 1.4
60 yrs plus 4068.2 1.85 3.35 11.82 82.98 6.4

Totals 6393.5 1.13 1.12 9.12 88.63 2.5
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Number of persons of all ages involved in fatal accidents during 1997, 98 and 99 in total sample

with housing and population data at postcode level, corrected for missing data.

Number of falls on same level, from one level to another, slip/trip or body part gave way where

main article involved is bath or shower and drownings/near drownings in bath.

Comment

Children younger than 5 years are most likely to fall in the bath or shower, but because of their

more severe health outcomes, older people, that is those aged 60 years and over, have a slightly

higher average HHSRS ratings.

(Methodological Note:- Unlike the HASS data where the main article involved can be used with the

accident mechanism to determine falls in/from the bath or shower, the mortality statistics do not

distinguish falls associated with baths from other falls. However, falls resulting in drowning are

specifically included under ‘‘Accidental drowning and submersion - in bathtub’’,
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Sheet 4.2 – Hazards from falls
associated with baths etc
Average likelihood and health outcomes
fatal and non-fatal falls by all persons aged 60 years or
over, 1997 to 1999

Basis of estimates

Number of persons aged 60 yrs or more involved in non-fatal accidents during 1997, 98 and 99

in HASS catchment areas, corrected for missing data and loss of cases to other hospitals.

Number of persons aged 60 yrs or more involved in fatal accidents during 1997, 98 and 99 in

total sample with housing and population data at postcode level, corrected for missing data.

Number of falls on same level, from one level to another, slip/trip or body part gave way where

main article involved is bath or shower and drownings/near drownings in bath.

Table 4.5 – Likelihoods and Spread of Harms

Dwelling Average Spread of health outcomes Average
type & likelihood HHSRS
age 1 in Class I Class II Class III Class IV scores

% % % %

Houses Pre 1920 4428 3.00 1.54 13.86 81.60 8.2
1920-45 3861 2.38 5.92 4.44 87.27 8.3
1946-79 4324 0.84 3.28 5.74 90.15 3.3
Post 80 2915 0.61 0.00 20.46 78.92 4.5
Mixed age 9051 6.59 0.00 23.35 70.06 8.1

Flats Pre 1920 2758 2.80 0.00 21.60 75.60 12.8
1920-45 1976 4.72 10.59 21.17 63.52 32.8
1946-79 4015 3.44 6.23 21.80 68.53 11.9
Post 80 4448 0.00 9.09 0.00 90.91 2.2
Mixed age 1331 0.00 0.00 0.00 100.00 0.8

Totals 4026 1.88 3.63 10.33 84.16 6.6

Table 4.4 – Annual Catchment Numbers

Dwelling Sample Av. annual Annual health outcomes
type & catchment accident
age population no. Class I Class II Class III Class IV

no. no. no. no.

Houses Pre 1920 171435 113.83 1.16 0.60 5.37 31.59
1920-45 159040 121.61 0.98 2.44 1.83 35.95
1946-79 321144 221.56 0.62 2.43 4.26 66.95
Post 80 57536 58.96 0.12 0.00 4.04 15.58
Mixed age 22134 7.01 0.16 0.00 0.57 1.71

Flats Pre 1920 13522 14.44 0.14 0.00 1.06 3.71
1920-45 9411 13.84 0.22 0.50 1.01 3.02
1946-79 75218 54.91 0.64 1.17 4.08 12.84
Post 80 32485 21.91 0.00 0.66 0.00 6.64
Mixed age 4027 9.08 0.00 0.00 0.00 3.03

Totals 865952 637.15 4.05 7.80 22.21 181.02
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Comment

These overall statistics tend to mask the differences in the risks between different types and ages

of dwellings, particularly in the case of houses.
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Sheet 5.1 – Hazards from hot surfaces
and materials
Average likelihood and health outcomes
fatal and non-fatal accidents by age group, 1997 to
1999

Basis of estimates

Number of persons of all ages involved in non-fatal accidents during 1997, 98 and 99 in HASS

catchment areas, corrected for missing data and loss of cases to other hospitals.

Table 5.3 – Likelihoods and Spread of Harms

Age Average Spread of health outcomes Average
group likelihood HHSRS

1 in Class I Class II Class III Class IV scores
% % % %

All homes under 5 yrs 181.6 0.01 1.61 18.79 79.59 44.9
5 to 15 yrs 993.4 0.00 0.85 15.18 83.96 6.3
16 to 59 yrs 1444.8 0.02 0.66 15.06 84.25 4.3
60 yrs plus 2398.9 0.24 3.42 18.75 77.59 5.1

Totals 1014.4 0.03 1.26 16.71 82.00 7.3

Table 5.1 – Sample Numbers (corrected)

Age Sample 1997-99 Sample Health outcomes, 1997-99
group population Class I population

mortality no. HASS Class II Class III Class IV
no. no. no.

All homes under 5 yrs 3106749 6.0 272196 72.4 844.5 3578.0
5 to 15 yrs 7144841 1.0 608889 15.6 279.2 1543.9
16 to 59 yrs 30309016 13.0 2554552 35.3 799.1 4468.9
60 yrs plus 10523347 87.0 865952 37.1 203.0 840.3

Totals 51083953 107.0 4301589 160.3 2125.8 10431.1

Table 5.2 – Annual Catchment Numbers

Age Sample Av. annual Annual health outcomes
group catchment accident

population no. Class I Class II Class III Class IV
no. no. no. no.

All homes under 5 yrs 272196 1498.5 0.18 24.13 281.51 1192.65
5 to 15 yrs 608889 612.9 0.03 5.19 93.07 514.63
16 to 59 yrs 2554552 1768.1 0.37 11.76 266.36 1489.65
60 yrs plus 865952 361.0 0.85 12.36 67.67 280.10

Totals 4301589 4240.5 1.42 53.44 708.60 3477.03
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Number of persons of all ages involved in fatal accidents during 1997, 98 and 99 in total sample

with housing and population data, corrected for missing data.

Number of persons suffering burns or scalds by hot object or appliance, hot liquid, steam or gas

and burns by controlled fire or flame.

Comment

Children under the age of 5 years are the most likely to suffer burns and scalds from hot surfaces

and materials and are the most vulnerable group. Persons aged 60 years and over have a much

lower likelihood but many more fatal burns and scalds.

(Methodological Note:- To produce these results, missing data and the ‘extra mural’ cases included to

equate for the loss of cases to other hospitals have been distributed ‘pro-rata’ for each age group. This is

unlikely to be as accurate as also controlling the distribution for the type and age of housing and results

in the differences in the figures shown on this sheet and in the totals on following sheet. However, it is

sufficiently accurate to distinguish the most vulnerable group.)
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Sheet 5.2 – Hazards from hot surfaces
and materials
Average likelihood and health outcomes
fatal and non-fatal accidents by persons aged under 5
years, 1997 to 1999

Basis of estimates

Number of persons of under 5 years involved in non-fatal accidents during 1997, 98 and 99 in

HASS catchment areas, corrected for missing data and loss of cases to other hospitals.

Number of persons of under 5 yrs in fatal accidents during 1997, 98 and 99 in total sample with

housing and population data, corrected for missing data.

Number of persons suffering burns or scalds by hot object or appliance, hot liquid, steam or gas

and burns by controlled fire or flame.

Table 5.4 – Annual Catchment Numbers

Dwelling Sample Av. annual Annual health outcomes
type & population accident
age under 5 yrs no. Class I Class II Class III Class IV

no. no. no. no.

Houses Pre 1920 63751 358.4 0.03 2.80 61.66 293.87
1920-45 55488 290.3 0.06 7.33 47.63 235.31
1946-79 69613 445.8 0.00 5.32 72.87 367.64
Post 80 39800 173.1 0.00 1.62 29.53 141.96
Mixed age 7137 42.8 0.00 0.00 11.72 31.11

Flats Pre 1920 7901 32.1 0.03 0.82 6.58 24.67
1920-45 7256 23.7 0.04 0.00 3.55 20.14
1946-79 17614 109.4 0.04 2.04 26.53 80.82
Post 80 2522 18.3 0.00 0.00 4.97 13.38
Mixed age 1114 4.2 0.00 0.00 1.27 2.97

Totals 272196 1498.3 0.19 19.93 266.31 1211.86

Table 5.5 – Likelihoods and Spread of Harms

Dwelling Average Spread of health outcomes Average
type & likelihood HHSRS
age 1 in Class I Class II Class III Class IV scores

% % % %

Houses Pre 1920 177.9 0.01 0.78 17.21 82.00 38.5
1920-45 191.1 0.02 2.52 16.41 81.05 44.2
1946-79 156.1 0.00 1.19 16.35 82.46 44.3
Post 80 229.9 0.00 0.93 17.06 82.01 29.9
Mixed age 166.7 0.00 0.00 27.36 72.64 53.6

Flats Pre 1920 246.2 0.10 2.56 20.49 76.85 42.4
1920-45 305.7 0.17 0.00 14.98 84.86 22.9
1946-79 161.0 0.03 1.87 24.25 73.86 63.5
Post 80 137.5 0.00 0.00 27.08 72.92 64.4
Mixed age 262.4 0.00 0.00 30.00 70.00 37.0

Totals 181.7 0.01 1.33 17.77 80.88 41.8
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Comment

Unlike the HASS data where it is possible to distinguish burns & scalds in the kitchen and

from heating appliances, the mortality statistics are only available for a wider definition of such

accidents. These broader statistics tend to mask the differences in the risks between different

types and ages of dwellings. That said, apart from a possibly higher rate in post war flats, there

appears little difference in the likelihood of young children suffering burns and scalds from hot

surfaces and materials with different types and ages of housing. The spread of harms, which

include a significant proportion of more serious classes, tend to be higher in older dwellings.
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Sheet 6.1 – Electrical hazards
Average likelihood and health outcomes
fatal and non-fatal accidents by age group, 1997 to
1999

Basis of estimates

Number of persons of all ages involved in non-fatal accidents during 1997, 98 and 99 in HASS

catchment areas, corrected for missing data and loss of cases to other hospitals.

Number of persons of all ages involved in fatal accidents during 1997, 98 and 99 in total sample

with housing and population data, corrected for missing data.

Table 6.1 – Sample Numbers (corrected)

Age Sample 1997-99 Sample Health outcomes, 1997-99
group population Class I population

mortality no. HASS Class II Class III Class IV
no. no. no.

All homes under 5 yrs 3106749 3.0 272196 3.3 26.2 18.6
5 to 15 yrs 7144841 3.0 608889 3.1 34.5 27.2
16 to 59 yrs 30309016 36.0 2554552 15.4 171.8 117.8
69 yrs plus 10523347 11.0 865952 2.0 18.3 7.1

Totals 51083953 53.0 4301589 23.9 250.8 170.7

Table 6.2 – Annual Catchment Numbers

Age Sample Av. annual Annual health outcomes
group catchment accident

population no. Class I Class II Class III Class IV
no. no. no. no.

All homes under 5 yrs 272196 16.1 0.09 1.09 8.74 6.19
5 to 15 yrs 608889 21.7 0.09 1.05 11.50 9.06
16 to 59 yrs 2554552 102.7 1.01 5.14 57.26 39.28
60 yrs plus 865952 9.5 0.30 0.68 6.11 2.37

Totals 4301589 150.0 1.49 7.96 83.61 56.91

Table 6.3 – Likelihoods and Spread of Harms

Age Average Spread of health outcomes Average
group likelihood HHSRS

1 in Class I Class II Class III Class IV scores
% % % %

All homes under 5 yrs 16890.7 0.54 6.78 54.25 38.43 1.7
5 to 15 yrs 28068.0 0.39 4.82 53.02 41.77 0.9
16 to 59 yrs 24875.5 0.98 5.00 55.76 38.25 1.3
60 yrs plus 91522.9 3.19 7.17 64.54 25.10 0.6

Totals 28684 0.99 5.31 55.76 37.95 1.1
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Number of persons suffering electric shock, electrocution, burn, cardiac fibrillation, convulsion,

puncture wound or respiratory paralysis caused by an electric current.

Comment

Children under the age of 5 years are the most likely to suffer electric shocks and are the most

vulnerable group. Persons aged 60 years and over have a lower likelihood but more fatal

outcomes. However, over the whole housing stock the likelihood of such accidents is small.

(Methodological Note:- To produce these results, missing data and the ‘extra mural’ cases included to

equate for the loss of cases to other hospitals have been distributed ‘pro-rata’ for each age group. This is

unlikely to be as accurate as also controlling the distribution for the type and age of housing and results

in the differences in the figures for persons under 5 years shown on this sheet and in the totals on the

following sheet. However, it is sufficiently accurate to distinguish the most vulnerable group.)
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Sheet 6.2 – Electrical hazards
Average likelihood and health outcomes
fatal and non-fatal accidents by persons aged under 5
years, 1997 to 1999

Basis of estimates

Number of persons aged under 5 years involved in non-fatal accidents during 1997, 98 and 99

in HASS catchment areas, corrected for missing data and loss of cases to other hospitals.

Number of persons aged under 5 years involved in fatal accidents during 1997, 98 and 99 in

total sample with housing and population data at postcode level, corrected for missing data.

Number of persons suffering electric shock, electrocution, burn, cardiac fibrillation, convulsion,

puncture wound or respiratory paralysis caused by an electric current.

Comment

The sample for postcodes with houses of mixed age and for flats of each age are not sufficiently

large to give reliable ratings, many of the flat type/ages recording no fatal or non-fatal electrical

Table 6.4 – Annual Catchment Numbers

Dwelling Sample Av. annual Annual health outcomes
type & population accident
age under 5 yrs no. Class I Class II Class III Class IV

no. no. no. no.

Houses Pre 1920 63751 2.02 0.00 0.51 1.01 0.51
1920-45 55488 2.85 0.00 0.00 1.71 1.14
1946-79 69613 7.18 0.03 0.42 2.53 4.21
Post 80 39800 2.03 0.00 0.00 1.52 0.51
Mixed age 7137 0.81 0.00 0.00 0.41 0.41

Flats ,46/mixed 16271 0.07 0.07 0.00 0.00 0.00
Post 45 20136 1.17 0.00 0.40 0.77 0.00

Totals 272196 16.14 0.09 1.33 7.95 6.77

Table 6.5 – Likelihoods and Spread of Harms

Dwelling Average Spread of health outcomes Average
type & likelihood HHSRS
age 1 in Class I Class II Class III Class IV scores

% % % %

Houses Pre 1920 31505.9 0.00 25.00 50.00 25.00 1.3
1920-45 19439.2 0.00 0.00 60.00 40.00 0.9
1946-79 9693.7 0.37 5.86 35.16 58.61 2.1
Post 80 19576.8 0.00 0.00 75.00 25.00 1.2
Mixed age 8803.3 0.00 0.00 50.00 50.00 1.8

Flats ,46/mixed 240179.0 100.00 0.00 0.00 0.00 4.2
Post 45 17283.8 0.00 34.23 65.77 0.00 3.1

Totals 16869.2 0.58 8.22 49.24 41.96 1.7
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accident in the years 1997 to 1999. Consequently, the statistics for just pre war and post war

flats are shown, postcodes of mixed age being included in the former. Over the entire stock,

there appears little correlation with electrical accidents by young children and the age of their

homes, although flats appear to have higher ratings than houses.
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Sheet 7.1 - Entrapment & collision
hazards
Average likelihood and health outcomes
fatal and non-fatal accidents by all persons, 1997 to
1999

Basis of estimates

Population of all persons in accidents in HASS catchment areas corrected for missing data and

loss of cases to other hospitals.

Table 7.1 – Sample Numbers (corrected)

Age Sample 1997-99 Sample Health outcomes, 1997-99
group population Class I population

mortality no. HASS Class II Class III Class IV
no. no. no.

All homes under 5 yrs 3106749 1.0 272196 14.7 841.3 20071.2
5 to 15 yrs 7144841 2.0 608889 9.3 1145.3 22514.8
16 to 59 yrs 30309016 6.0 2554552 23.1 2550.9 41753.0
60 yrs plus 10523347 8.0 865952 281.9 1417.7 11008.0

Totals 51083953 17.0 4301589 329.0 5955.2 95347.0

Table 7.2 – Annual Catchment Numbers

Age Sample Av. annual Annual health outcomes
group catchment accident

population no. Class I Class II Class III Class IV
no. no. no. no.

5 to 15 yrs 608889 7889.9 0.06 3.09 381.76 7504.94
16 to 59 yrs 2554552 14775.9 0.17 7.71 850.32 13917.66
60 yrs plus 865952 4236.1 0.22 93.98 472.57 3669.32

Totals 4301589 33877.55 0.48 109.67 1985.08 31782.32

Table 7.3 – Likelihoods and Spread of Harms

Age Average Spread of health outcomes Average
group likelihood HHSRS

1 in Class I Class II Class III Class IV scores
% % % %

All homes under 5 yrs 39.0 0.00 0.07 4.02 95.91 57.4
5 to 15 yrs 77.2 0.00 0.04 4.84 95.12 31.7
16 to 59 yrs 172.9 0.00 0.05 5.75 94.19 15.8
60 yrs plus 204.4 0.01 2.22 11.16 86.62 31.7

Totals 127.0 0.00 0.32 5.86 93.82 23.9
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Number of persons of each age involved in fatal accidents during 1997, 98 and 99 in total

sample with housing and population data, corrected for missing data.

Struck by/against or caught, crushed, jammed or pinched in or between moving/stationary

object or person, excluding falls, explosions and injury caused by other than building elements,

fixtures and fittings.

Comment

(Methodological Note:- To produce these results, missing data and the ‘extra mural’ cases included to

equate for the loss of cases to other hospitals have been distributed ‘pro-rata’ for each age group. This is

unlikely to be as accurate as also distributing ‘pro-rata’ for the type and age of housing and results in the

differences in the figures for persons under 5 years as shown on Sheet 7.1. However, it is sufficiently

accurate to show that young children are the most vulnerable group.)

Results Tables for Accident and Injury Hazards

137



Sheet 7.2 – Entrapment & collision
hazards
Average likelihood and health outcomes
fatal and non-fatal accidents by persons 0 to 4 years,
1997 to 1999

Basis of estimates

Population of persons aged 0 to 4 years in accidents in HASS catchment areas corrected for

missing data and loss of cases to other hospitals.

Number of persons of such ages involved in fatal accidents during 1997, 98 and 99 in total

sample with housing and population data, corrected for missing data.

Table 7.4 – Annual Catchment Numbers

Dwelling Sample Av. annual Annual health outcomes
type & catchment accident
age populaton no. Class I Class II Class III Class IV

no. no. no. no.

Houses Pre 1920 63751 1583.0 0.00 0.99 67.53 1514.50
1920-45 55488 1365.2 0.00 1.44 52.23 1311.52
1946-79 69613 2228.4 0.03 0.46 90.10 2137.81
Post 80 39800 945.5 0.00 0.47 39.34 905.73
Mixed age 7137 154.7 0.00 0.00 5.73 148.96

Flats Pre 1920 7901 104.4 0.00 0.00 2.90 101.51
1920-45 7256 91.0 0.00 0.00 1.82 89.17
1946-79 17614 408.6 0.00 0.48 16.37 391.80
Post 80 2522 79.0 0.00 0.00 6.00 72.96
Mixed age 1114 16.7 0.00 0.00 0.93 15.80

Totals 272196 6976.6 0.03 3.84 282.95 6689.79

Table 7.5 – Likelihoods and Spread of Harms

Dwelling Average Spread of health outcomes Average
type & likelihood HHSRS
age 1 in Class I Class II Class III Class IV scores

% % % %

Houses Pre 1920 40.3 0.00 0.06 4.27 95.67 57.1
1920-45 40.6 0.00 0.11 3.83 96.07 54.5
1946-79 31.2 0.00 0.02 4.04 95.93 70.6
Post 80 42.1 0.00 0.05 4.16 95.79 53.6
Mixed age 46.1 0.00 0.00 3.70 96.30 45.0

Flats Pre 1920 75.7 0.00 0.00 2.78 97.22 23.9
1920-45 79.7 0.00 0.00 2.00 98.00 19.8
1946-79 43.1 0.00 0.12 4.00 95.88 52.8
Post 80 31.9 0.00 0.00 7.60 92.40 100.3
Mixed age 66.6 0.00 0.00 5.56 94.44 39.2

Totals 39.0 0.00 0.06 4.06 95.89 57.3
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Struck by/against or caught, crushed, jammed or pinched in or between moving/stationary

object or person, excluding falls, explosions and injury caused by other than building elements,

fixtures and fittings.

Comment

There appears little difference in the likelihood of young children suffering non-fatal collision

and entrapment accidents in different ages and types of dwelling. The spread of harms, which

fall predominantly in Class IV, also shows little correlation with housing characteristics.
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Sheet 8.1 – Hazards from structural
failure
Average likelihood and health outcomes
fatal and non-fatal accidents by age group, 1997 to
1999

Basis of estimates

Number of persons of all ages involved in non-fatal accidents during 1997, 98 and 99 in HASS

catchment areas, corrected for missing data and loss of cases to other hospitals.

Table 8.1 – Sample Numbers (corrected)

Age Sample 1997-99 Sample Health outcomes, 1997-99
group population Class I population

mortality nos. HASS Class II Class III Class IV
no. no. no.

All homes under 5 yrs 3106749 7.0 272196 0.0 13.2 165.6
5 to 15 yrs 7144841 0.0 608889 0.0 15.0 206.6
16 to 59 yrs 30309016 12.0 2554552 0.0 40.0 539.0
69 yrs plus 10523347 19.0 865952 1.1 25.9 142.8

Totals 51083953 38.0 4301589 1.1 94.1 1054.0

Table 8.2 – Annual Catchment Numbers

Age Sample Av. annual Annual health outcomes
group catchment accident

population no. Class I Class II Class III Class IV
no. no. no. no.

All homes under 5 yrs 272196 59.8 0.20 0.00 4.42 55.21
5 to 15 yrs 608889 73.9 0.00 0.00 5.00 68.85
16 to 59 yrs 2554552 193.4 0.34 0.00 13.34 179.68
60 yrs plus 865952 57.1 0.52 0.37 8.62 47.59

Totals 4301589 384.1 1.06 0.37 31.37 351.33

Table 8.3 – Likelihoods and Spread of Harms

Age Average Spread of health outcomes Average
group likelihood HHSRS

1 in Class I Class II Class III Class IV scores
% % % %

All homes under 5 yrs 4549.6 0.34 0.00 7.38 92.28 1.4
5 to 15 yrs 8244.7 0.00 0.00 6.77 93.23 0.4
16 to 59 yrs 13211.7 0.17 0.00 6.90 92.93 0.4
60 yrs plus 15165.1 0.91 0.66 15.09 83.34 1.0

Totals 11198 0.28 0.10 8.17 91.46 0.6
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Number of persons of all ages involved in fatal accidents during 1997, 98 and 99 in total sample

with housing and population data, corrected for missing data.

Number of persons fatally stuck by falling object (including collapse, except due to fire) and

non-fatal strikes by moving objects where article is fixed building element or structure.

Comment

As expected, there is no clear, single vulnerable group, all groups having very low average

ratings over the total stock.

(Methodological Note:- Structural failure is difficult to isolate in the data; for fatalities, the ICD-936

code (E916) covers people ‘‘struck accidentally by falling objects’’, this specifically including the collapse

of buildings, except due to fire, but does not distinguish building elements from other objects. The

equivalent HASS mechanism category ‘‘struck by/against moving object’’ does not distinguish falling

from thrown objects, but has been limited to cases where the main article involved in the accident is a

normally static building or services element, structural feature, fixture or fitting. Possible ‘moving’

elements such as doors and windows are excluded.)

36 International Statistical Classification of Diseases and Related Health Problems, ninth revision.
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Sheet 8.2 – Hazards from structural
failure
Average likelihood and health outcomes
fatal and non-fatal accidents by persons of all ages,
1997 to 1999

Basis of estimates

Number of persons of all ages involved in non-fatal accidents during 1997, 98 and 99 in HASS

catchment areas, corrected for missing data and loss of cases to other hospitals.

Number of persons of all ages involved in fatal accidents during 1997, 98 and 99 in total sample

with housing and population data, corrected for missing data.

Table 8.4 – Annual Catchment Numbers

Dwelling Sample Av. annual Annual health outcomes
type & population accident
age All ages no. Class I Class II Class III Class IV

no. no. no. no.

Houses Pre 1920 952095 88.0 0.14 0.48 8.20 79.12
1920-45 828475 92.0 0.22 0.00 8.85 82.89
1946-79 1322646 126.7 0.34 0.00 9.46 116.89
Post 80 491354 33.4 0.11 0.00 1.49 31.82
Mixed age 113494 10.7 0.03 0.00 0.48 10.16

Flats Pre 1920 120941 5.0 0.03 0.00 1.11 3.88
1920-45 80123 3.8 0.00 0.00 0.00 3.79
1946-79 291982 20.1 0.15 0.00 0.95 18.96
Post 80 82076 5.6 0.06 0.00 0.92 4.59
Mixed age 18403 0.0 0.00 0.00 0.00 0.00

Totals 4301589 385.1 1.08 0.48 31.46 352.10

Table 8.5 – Likelihoods and Spread of Harms

Dwelling Average Spread of health outcomes Average
type & likelihood HHSRS
age 1 in Class I Class II Class III Class IV scores

% % % %

Houses Pre 1920 10825.0 0.16 0.55 9.33 89.96 0.5
1920-45 9009.8 0.24 0.00 9.62 90.14 0.7
1946-79 10439.9 0.27 0.00 7.47 92.26 0.6
Post 80 14701.2 0.33 0.00 4.46 95.20 0.4
Mixed age 10632.9 0.30 0.00 4.53 95.16 0.5

Flats Pre 1920 24097.6 0.57 0.00 22.10 77.34 0.5
1920-45 21125.6 0.00 0.00 0.00 100.00 0.0
1946-79 14561.4 0.73 0.00 4.73 94.54 0.7
Post 80 14761.6 1.02 0.00 16.50 82.48 1.1
Mixed age 0.0 0.00 0.00 0.00 0.00 0.0

Totals 11169.5 0.28 0.13 8.17 91.43 0.6
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Number of persons fatally stuck by falling object (including collapse, except due to fire) and

non-fatal strikes by moving objects where article is fixed building element or structure.

Comment

There appears to be little relationship between the likelihood and health outcomes of fatalities

and injuries caused by structural failure and the type and age of the housing. However, the small

sample sizes and the difficulty of distinguishing structural failure in the data may be a problem

here.
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Sheet 10.1 – Hazards from poor
ergonomics
Average likelihood and health outcomes
fatal and non-fatal accidents by age of population, 1997
to 1999

Basis of estimates

Number of persons of all ages involved in non-fatal accidents during 1997, 98 and 99 in HASS

catchment areas, corrected for missing data and loss of cases to other hospitals.

Table 10.1 – Sample Numbers (corrected)

Age Sample 1997-99 Sample Health outcomes, 1997-99
group population Class I population

mortality nos. HASS Class II Class III Class IV
no. no. no.

All homes under 5 yrs 3106749 0.0 272196 0.0 2.4 35.3
5 to 15 yrs 7144841 0.0 608889 0.0 6.8 104.1
16 to 59 yrs 30309016 0.0 2554552 0.0 61.6 638.6
60 yrs plus 10523347 0.0 865952 4.9 31.1 165.1

Totals 51083953 0.0 4301589 4.9 101.9 943.1

Table 10.2 – Annual Catchment Numbers

Age Sample Av. annual Annual health outcomes
group catchment accident

population no. Class I Class II Class III Class IV
no. no. no. no.

All homes under 5 yrs 272196 12.6 0.00 0.00 0.79 11.78
5 to 15 yrs 608889 36.9 0.00 0.00 2.26 34.68
16 to 59 yrs 2554552 233.4 0.00 0.00 20.55 212.87
60 yrs plus 865952 67.0 0.00 1.62 10.36 55.02

Totals 4301589 349.9 0.00 1.62 33.95 314.35

Table 10.3 – Likelihoods and Spread of Harms

Age Average Spread of health outcomes Average
group likelihood HHSRS

1 in Class I Class II Class III Class IV scores
% % % %

Age group under 5 yrs 21668.0 0.00 0.00 6.25 93.75 0.1
5 to 15 yrs 16480.3 0.00 0.00 6.12 93.88 0.2
16 to 59 yrs 10944.4 0.00 0.00 8.80 91.20 0.3
60 yrs plus 12924.6 0.00 2.42 15.46 82.13 0.6

Totals 12293.0 0.00 0.46 9.70 89.84 0.3
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Number of persons of all ages involved in fatal accidents during 1997, 98 and 99 in total sample

with housing and population data at postcode level, corrected for missing data.

Number of cases of acute over exertion, where the main article involved is a fixed building

element, fixture or fitting, such as a fixed kitchen unit.

Comment

As the three year mortality sample against the ICD-937 code ‘‘Overexertion and strenuous

movements’’ is too small for analysis, no Class I cases are considered. Even for non-fatal

outcomes the sample is small and consequent likelihoods low. However, older persons, that is

those aged 60 years or more, have the highest proportion of more serious health outcomes and

consequently the highest average rating. However, over the whole housing stock, this is still

extremely low.

37 International Statistical Classification of Diseases and Related Health Problems, ninth revision.
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Sheet 10.2 – Hazards from poor
ergonomics
Average likelihood and health outcomes
fatal and non-fatal accidents by all persons aged 60
years or over, 1997 to 1999

Basis of estimates

Number of persons aged 60 years or over involved in non-fatal accidents during 1997, 98 and 99

in HASS catchment areas, corrected for missing data and loss of cases to other hospitals.

Number of persons aged 60 years or over involved in fatal accidents during 1997, 98 and 99 in

total sample with housing and population data at postcode level, corrected for missing data.

Table 10.4 – Annual Catchment Numbers

Dwelling Sample Av. annual Annual health outcomes
type & catchment accident
age population no. Class I Class II Class III Class IV

no. no. no. no.

Houses Pre 1920 171435 14.91 0.00 0.38 4.21 10.32
1920-45 159040 14.32 0.00 0.39 1.55 12.39
1946-79 321144 24.97 0.00 0.38 2.65 21.95
Post 80 57536 3.25 0.00 0.00 1.81 1.45
Mixed age 22134 1.84 0.00 0.00 0.00 1.84

Flats Pre 1920 13522 1.49 0.00 0.00 0.00 1.49
1920-45 9411 1.11 0.00 0.00 0.37 0.74
1946-79 75218 3.29 0.00 0.00 0.37 2.92
Post 80 32485 1.45 0.00 0.00 0.36 1.09
Mixed age 4027 0.36 0.00 0.00 0.00 0.36

Totals 865952 67.00 0.00 1.15 11.31 54.54

Table 10.5 – Likelihoods and Spread of Harms

Dwelling Average Spread of health outcomes Average
type & likelihood HHSRS
age 1 in Class I Class II Class III Class IV scores

% % % %

Houses Pre 1920 11495 0.00 2.56 28.21 69.23 1.0
1920-45 11106 0.00 2.70 10.81 86.49 0.6
1946-79 12859 0.00 1.52 10.61 87.88 0.4
Post 80 17679 0.00 0.00 55.56 44.44 1.0
Mixed age 12060 0.00 0.00 0.00 100.00 0.1

Flats Pre 1920 9074 0.00 0.00 0.00 100.00 0.1
1920-45 8443 0.00 0.00 33.33 66.67 1.3
1946-79 22883 0.00 0.00 11.11 88.89 0.2
Post 80 22421 0.00 0.00 25.00 75.00 0.4
Mixed age 11104 0.00 0.00 0.00 100.00 0.1

Totals 12924.5 0.00 1.71 16.88 81.41 0.6
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Number of cases of acute over exertion, where the main article involved is a fixed building

element, fixture or fitting, such as a fixed kitchen unit.

Comment

The sample sizes are too small to draw any firm conclusions, but there appears to be little or no

correlation with instances of over exertion amongst the most vulnerable group and the type and

age of the dwelling.
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Sheet 11.1 – Hazards from explosions
Average likelihood and health outcomes
fatal and non-fatal accidents by age group, 1997 to
1999

Basis of estimates

Number of persons of all ages involved in non-fatal accidents during 1997, 98 and 99 in HASS

catchment areas, corrected for missing data and loss of cases to other hospitals.

Table 11.1 – Sample Numbers (corrected)

Age Sample 1997-99 Sample Health outcomes, 1997-99
group population Class I population

mortality no. HASS Class II Class III Class IV
no. no. no.

All homes under 5 yrs 3106749 6 272196 0.0 0.0 4.6
5 to 15 yrs 7144841 1 608889 0.0 2.3 11.5
16 to 59 yrs 30309016 13 2554552 0.0 7.8 53.3
69 yrs plus 10523347 87 865952 0.0 0.0 5.2

Totals 51083953 107.0 4301589 0.0 10.1 74.5

Table 11.2 – Annual Catchment Numbers

Age Sample Av. annual Annual health outcomes
group catchment accident

population no. Class I Class II Class III Class IV
no. no. no. no.

All homes under 5 yrs 272196 1.7 0.18 0.00 0.00 1.52
5 to 15 yrs 608889 4.6 0.03 0.00 0.76 3.82
16 to 59 yrs 2554552 20.7 0.37 0.00 2.60 17.77
60 yrs plus 865952 4.1 2.39 0.00 0.00 1.73

Totals 4301589 31.2 2.96 0.00 3.36 24.83

Table 11.3 – Likelihoods and Spread of Harms

Age Average Spread of health outcomes Average
group likelihood HHSRS

1 in Class I Class II Class III Class IV scores
% % % %

All homes under 5 yrs 160231.4 10.32 0.00 0.00 89.68 0.6
5 to 15 yrs 132124.7 0.62 0.00 16.56 82.82 0.1
16 to 59 yrs 123210.1 1.76 0.00 12.54 85.70 0.2
60 yrs plus 210590.4 58.03 0.00 0.00 41.97 2.8

Totals 138082 9.49 0.00 10.80 79.72 0.7
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Number of persons of all ages involved in fatal accidents during 1997, 98 and 99 in total sample

with housing and population data, corrected for missing data.

Number of persons killed by accident caused by explosion of pressure vessel or gases or injured

by blast/objects from explosion.

Comment

The sample sizes are too small to draw any firm conclusions from the figures. In theory, no age

group is more vulnerable to the hazard of explosions than any other group, but the figures

suggest that older people and young children are more likely to suffer fatalities as a

consequence. For all age groups. the likelihood of such an accident is very small.
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Sheet 11.2 – Hazards from explosions
Average likelihood and health outcomes
fatal and non-fatal accidents by persons of all ages,
1997 to 1999

Basis of estimates

Number of persons of all ages involved in non-fatal accidents during 1997, 98 and 99 in HASS

catchment areas, corrected for missing data and loss of cases to other hospitals.

Number of persons of all ages involved in fatal accidents during 1997, 98 and 99 in total sample

with housing and population data, corrected for missing data.

Table 11.4 – Annual Catchment Numbers

Dwelling Sample Av. annual Annual health outcomes
type & population accident
age all ages no. Class I Class II Class III Class IV

no. no. no. no.

Houses Pre 1920 952095 6.83 0.81 0.00 1.00 5.02
1920-45 828475 2.81 0.62 0.00 0.00 2.18
1946-79 1322646 10.67 0.60 0.00 0.48 9.59
Post 80 491354 3.65 0.14 0.00 0.00 3.51
Mixed age 113494 0.51 0.07 0.00 0.00 0.45

Flats Pre 1920 120941 1.04 0.17 0.00 0.00 0.87
1920-45 80123 0.14 0.14 0.00 0.00 0.00
1946-79 291982 1.56 0.26 0.00 0.00 1.30
Post 80 82076 0.17 0.17 0.00 0.00 0.00
Mixed age 18403 0.10 0.10 0.00 0.00 0.00

Totals 4301589 27.48 3.08 0.00 1.48 22.92

Table 11.5 – Likelihoods and Spread of Harms

Dwelling Average Spread of health outcomes Average
type & likelihood HHSRS
age 1 in Class I Class II Class III Class IV scores

% % % %

Houses Pre 1920 139439.3 11.83 0.00 14.70 73.48 0.9
1920-45 295326.0 22.22 0.00 0.00 77.78 0.8
1946-79 123913.4 5.62 0.00 4.49 89.89 0.5
Post 80 134544.4 3.83 0.00 0.00 96.17 0.3
Mixed age 222461.6 12.75 0.00 0.00 87.25 0.6

Flats Pre 1920 116270.4 16.45 0.00 0.00 83.55 1.4
1920-45 561343.5 100.00 0.00 0.00 0.00 1.8
1946-79 187231.4 16.45 0.00 0.00 83.55 0.9
Post 80 482054.0 100.00 0.00 0.00 0.00 2.1
Mixed age 0.0 0.00 0.00 0.00 0.00 0.0

Totals 156527.5 11.19 0.00 5.40 83.41 0.7
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Number of persons killed by accident caused by explosion of pressure vessel or gases or injured

by blast/objects from explosion.

Comment

The sample sizes are too small to draw any firm conclusions from the figures. For example, the

relative high average rating for post 1980 flats could be due to an extreme incident in a single

dwelling. What is clear, is that over the whole housing stock, the likelihood of the risk of

explosions is extremely small.
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Sheet 12.1 – Hazards from
uncombusted fuel gas
Average likelihood and health outcomes
fatal and non-fatal fires by age group, 1997 to 1999

Basis of estimates

Number of persons of all ages involved in non-fatal accidents during 1997, 98 and 99 in HASS

catchment areas, corrected for missing data and loss of cases to other hospitals.

Table 12.1 – Sample Numbers (corrected)

Age Sample 1997-99 Sample Health outcomes, 1997-99
group population Class I population

mortality no. HASS Class II Class III Class IV
no. no. no.

All homes under 5 yrs 3106749 2 272196 0.0 19.4 19.4
5 to 15 yrs 7144841 0 608889 0.0 13.1 13.1
16 to 59 yrs 30309016 8 2554552 1.2 32.2 47.1
69 yrs plus 10523347 11 865952 1.5 4.6 6.1

Totals 51083953 21 4301589 2.7 69.2 86.2

Table 12.2 – Annual Catchment Numbers

Age Sample Av. annual Annual health outcomes
group catchment accident

population no. Class I Class II Class III Class IV
no. no. no. no.

All homes under 5 yrs 272196 13.0 0.06 0.00 6.46 6.46
5 to 15 yrs 608889 8.7 0.00 0.00 4.36 4.36
16 to 59 yrs 2554552 27.3 0.22 0.40 10.73 15.90
60 yrs plus 865952 4.4 0.30 0.51 1.52 2.03

Totals 4301589 53.3 0.59 0.91 23.07 28.75

Table 12.3 – Likelihoods and Spread of Harms

Age Average Spread of health outcomes Average
group likelihood HHSRS

1 in Class I Class II Class III Class IV scores
% % % %

All homes under 5 yrs 20986.7 0.45 0.00 49.77 49.77 0.9
5 to 15 yrs 69769.2 0.00 0.00 50.00 50.00 0.2
16 to 59 yrs 93735.4 0.82 1.46 39.38 58.34 0.2
60 yrs plus 198463.8 6.92 11.64 34.91 46.54 0.5

Totals 80685 1.11 1.70 43.28 53.92 0.3
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Number of persons of all ages involved in fatal accidents during 1997, 98 and 99 in total sample

with housing and population data, corrected for missing data.

Number of accidental deaths and injuries due to gas poisoning, specifically excluding those

arising from carbon monoxide, smoke/fumes or gas from an uncontrolled fire.

Comment

For all age groups, the likelihood of an accident involving uncombusted fuel gas, particularly a

fatal accident, is very small and consequently the statistics need to be treated with caution.

However, the HASS and mortality data shows the likelihood of such an accident being greater

amongst very young children (those aged under 5 years) and, to a lesser extent, amongst older

persons (aged 60 years or more) where the likelihood is lower but the proportion of fatalities is

comparatively high.
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Sheet 12.2 – Hazards from
uncombusted fuel gas
Average likelihood and health outcomes
fatal and non-fatal accidents by persons of all ages,
1997 to 1999

Basis of estimates

Number of persons of all ages involved in non-fatal accidents during 1997, 98 and 99 in HASS

catchment areas, corrected for missing data and loss of cases to other hospitals.

Number of persons of all ages involved in fatal accidents during 1997, 98 and 99 in total sample

with housing and population data, corrected for missing data.

Table 12.4 – Annual Catchment Numbers

Dwelling Sample Av. annual Annual health outcomes
type & population accident
age all ages no. Class I Class II Class III Class IV

no. no. no. no.

Houses Pre 1920 952095 19.51 0.05 0.00 9.43 10.02
1920-45 828475 7.03 0.22 0.00 1.70 5.11
1946-79 1322646 12.76 0.07 0.00 4.97 7.73
Post 80 491354 2.71 0.16 0.00 2.04 0.51
Mixed age 113494 1.32 0.03 0.64 0.00 0.64

Flats Pre 1920 120941 2.07 0.01 0.00 0.52 1.55
1920-45 80123 0.03 0.03 0.00 0.00 0.00
1946-79 291982 5.50 0.01 0.55 2.20 2.75
Post 80 82076 0.41 0.02 0.00 0.39 0.00
Mixed age 18403 0.00 0.00 0.00 0.00 0.00

Totals 4301589 51.34 0.59 1.19 21.24 28.31

Table 12.5 – Likelihoods and Spread of Harms

Dwelling Average Spread of health outcomes Average
type & likelihood HHSRS
age 1 in Class I Class II Class III Class IV scores

% % % %

Houses Pre 1920 48807 0.25 0.00 48.36 51.38 0.4
1920-45 117830 3.06 0.00 24.24 72.71 0.3
1946-79 103618 0.51 0.00 38.93 60.56 0.2
Post 80 181609 5.88 0.00 75.30 18.82 0.4
Mixed age 86200 2.29 48.86 0.00 48.86 0.8

Flats Pre 1920 58411 0.28 0.00 24.93 74.79 0.2
1920-45 2395541 100.00 0.00 0.00 0.00 0.4
1946-79 53065 0.20 9.98 39.92 49.90 0.5
Post 80 201933 4.69 0.00 95.31 0.00 0.4
Mixed age 0 0.00 0.00 0.00 0.00 0.0

Totals 83784 1.15 2.32 41.38 55.15 0.3
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Number of accidental deaths and injuries due to gas poisoning, specifically excluding those

arising from carbon monoxide, smoke/fumes or gas from an uncontrolled fire.

Comment

Due to the small sample sizes, the breakdown by housing type has been undertaken for all

persons, although the very young and older persons are confirmed to be the most vulnerable

groups. However, the table still does not show any clear relationship between the risk of an

accident involving uncombusted fuel gas and the age and type of property.

(Methodological note:- The differences between the annual accident totals shown on this sheet and those

given on the previous sheet (Sheet 12.1) is due to the fact that in the former case, missing data etc has

been re-allocation within each age band, while on this sheet the re-allocation has been within each

dwelling type and age).
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Sheet 13.1 – Fire hazards
Average likelihood and health outcomes
fatal and non-fatal fires by age group, 1997 to 1999

Basis of estimates

Number of persons of all ages involved in non-fatal fires during 1997, 98 and 99 in HASS

catchment areas, corrected for missing data and loss of cases to other hospitals.

Table 13.1 – Sample Numbers (corrected)

Age Sample 1997-99 Sample Health outcomes, 1997-99
group population Class I population

mortality no. HASS Class II Class III Class IV
no. no. no.

All homes under 5 yrs 3106749 56 272196 5.3 110.0 129.7
5 to 15 yrs 7144841 26 608889 15.3 150.1 131.1
16 to 59 yrs 30309016 308 2554552 42.7 604.7 934.0
60 yrs plus 10523347 453 865952 14.9 148.7 344.9

Totals 51083953 843.0 4301589 78.2 1013.5 1539.7

Table 13.2 – Annual Catchment Numbers

Age Sample Av. annual Annual health outcomes
group catchment accident

population no. Class I Class II Class III Class IV
no. no. no. no.

All homes under 5 yrs 272196 83.3 1.64 1.77 36.67 43.23
5 to 15 yrs 608889 99.6 0.74 5.10 50.03 43.70
16 to 59 yrs 2554552 535.8 8.65 14.23 201.57 311.33
60 yrs plus 865952 182.2 12.67 4.97 49.57 114.97

Totals 4301589 900.81 23.70 26.07 337.83 513.23

Table 13.3 – Likelihoods and Spread of Harms

Age Average Spread of health outcomes Average
group likelihood HHSRS

1 in Class I Class II Class III Class IV scores
% % % %

All homes under 5 yrs 3268 1.96 2.12 44.02 51.90 10.9
5 to 15 yrs 6115 0.74 5.12 50.25 43.89 4.6
16 to 59 yrs 4768 1.62 2.66 37.62 58.11 6.4
60 yrs plus 4754 6.96 2.73 27.21 63.12 17.1

Totals 4775 2.63 2.89 37.50 56.97 8.6
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Number of persons of all ages involved in fatal fires during 1997, 98 and 99 in total population

sample with housing and population data.

Number of fires attended by Fire Brigade where there was a fatality, casualty or person rescued,

plus number of unattended fires recorded by HASS as ’any injury from uncontrolled fire/flames’.

Comment

Children under the age of 5 years are most likely to be a victim of fire, but because of their more

severe health outcomes, older people, that is those aged 60 years and over have the highest

average HHSRS ratings. These have a significantly higher rating score than any other ages and

are therefore the most vulnerable group.

(Methodological Note:- To produce these results, missing data and the ‘extra mural’ cases included to

equate for the loss of cases to other hospitals have been distributed ‘pro-rata’ for each age group. This is

unlikely to be as accurate as also distributing ‘pro-rata’ for the type and age of housing and results in the

differences in the figures for persons 60 yrs and over shown on this sheet and in the totals on Sheet

13.2. However, it is sufficiently accurate to confirm the most vulnerable group.)
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Sheet 13.2 – Fire hazards
Average likelihood and health outcomes
fatal and non-fatal fires for all persons aged 60 years or
over, 1997 to 1999

Basis of estimates

Number of persons aged 60 years or over involved in non-fatal accidents during 1997, 98 and 99

in HASS catchment areas, corrected for missing data and loss of cases to other hospitals.

Number of persons aged 60 years or over involved in fatal accidents during 1997, 98 and 99 in

total sample with housing and population data at postcode level, corrected for missing data.

Table 13.4 – Annual Catchment Numbers

Dwelling Sample Av. annual Annual health outcomes
type & catchment accident
age population no. Class I Class II Class III Class IV

no. no. no. no.

Houses Pre 1920 171435 38.1 3.32 1.21 13.50 20.10
1920-45 159040 25.5 2.60 1.30 3.97 17.58
1946-79 321144 50.6 2.71 2.18 16.10 29.64
Post 80 57536 10.1 0.57 0.00 3.31 6.21
Mixed age 22134 2.4 0.34 0.00 0.86 1.23

Flats Pre 1920 13522 8.0 0.59 0.00 4.14 3.31
1920-45 9411 2.8 0.31 0.00 0.41 2.07
1946-79 75218 27.6 1.66 0.00 7.30 18.60
Post 80 32485 15.1 0.46 0.00 2.59 12.01
Mixed age 4027 1.7 0.09 0.00 0.83 0.82

Totals 865952.0 181.9 12.67 4.70 53.02 111.57

Table 13.5 – Likelihoods and Spread of Harms

Dwelling Average Spread of health outcomes Average
type & Likelihood HHSRS
age 1 in Class I Class II Class III Class IV scores

% % % %

Houses Pre 1920 4496 8.70 3.17 35.41 52.72 22.5
1920-45 6248 10.22 5.12 15.59 69.07 18.0
1946-79 6341 5.36 4.31 31.79 58.54 10.7
Post 80 5701 5.67 0.00 32.83 61.51 11.8
Mixed age 9086 14.00 0.00 35.42 50.58 16.6

Flats Pre 1920 1681 7.30 0.00 51.49 41.21 52.8
1920-45 3372 10.98 0.00 14.84 74.19 34.1
1946-79 2729 6.04 0.00 26.48 67.48 25.3
Post 80 2157 3.08 0.00 17.19 79.73 17.1
Mixed age 2325 5.07 0.00 47.82 47.11 28.2

Totals 4760 6.96 2.58 29.14 61.32 17.1
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Number of fires attended by Fire Brigade where there was a fatality, casualty or person rescued,

plus number of unattended fires recorded by HASS as ‘any injury from uncontrolled fire/flames’.

Comment

Although still relatively low, the likelihood of a fire causing death or injury to the vulnerable

group is significantly higher in flats than in houses. In both flats and houses, older dwellings

have a greater proportion of fatal fires and the average HHSRS score also generally increases

with the age of the property. The highest average rating score is for flats built before 1920, the

majority of which are conversions. These have an average score well over four times greater

than that for post 1979/80 houses, the latter having the lowest score.
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Sheet 14 – Hazards from entry by
intruders
Average likelihood and health outcomes
1999 to 2000

Data for entry by intruders from the British Crime Survey (BCS) is not available

at the post-code level. It is possible, however, to calculate the average likelihood of an

occurrence for all dwellings and for areas of housing.

The BCS does not give data for aggravated burglary (ie, burglary which includes some physical

injury to an occupier) and gives no information to indicate where any harm results from entry

by an intruder. Table 14.2 gives the Average Hazard Scores based on the spread of health

outcomes given for Version 1 of the HHSRS. (NB – For Version I the base was all dwellings

with insecure doors and windows.)

The Hazards Scores shown in Table 14.2 are high because it is assumed that for all entry there is

some harm.

Table 14.1 – Average Likelihoods of Burglary

All dwellings 1 in 40
Areas of council flats, greatest hardship and high proportion of lone parents 1 in 8
Multi-occupied houses in multi-ethnic low income areas 1 in 12

Table 14.2 – Average Hazards Scores for Burglaries

Likelihood Dwelling Average Spread of health outcomes Average
& spread type likelihood HHSRS
of harms 1 in Class I Class II Class III Class IV scores

% % % %

Houses All 40 0.0 0.1 10.0 90.0 100
Council
flats etc 8 0.0 0.1 10.0 90.0 500
Multi -
occupied 12 0.0 0.1 10.0 90.0 333
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Information from the Home Office on recorded crime shows there is an ratio of between 147:1

and 131:1 burglaries to aggravated burglaries (1999-00 and 2000-01 respectively). Table 14.3

shows the average likelihood of aggravated burglaries.

Unfortunately, there appears to be no information from which the spread of health outcomes

from aggravated burglaries can be calculated.

Table 14.3 – Average Likelihoods of Aggravated Burglary

All dwellings 1 in 5,556
Areas of council flats, greatest hardship and high proportion of lone parents 1 in 1,000
Multi-occupied houses in multi-ethnic low income areas 1 in 1,667
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Results tables for illnesses and
other health related hazards

Introduction

Analysis of the ONS Mortality data37 provided the results for Class I Harm38. The results for

Classes II, III and IV Harms were from analyses of the Hospital Episode Statistics, and the

General Practice Research Database supplemented by the Fourth Morbidity Survey in General

Practice.

Because of the nature of the data and the health outcomes for these hazards, no single

methodology was used. In each case, a brief explanation of the approach used is given together

with tables of the results.

For the majority of the hazards, the three tables used in calculating the results are shown. The

tables give the results where the health outcomes can be attributed to the housing condition,

followed by an analysis by housing type.

a) Table 1 gives the calculations for the vulnerable group of the excess risk, that is the spread

of outcomes and the likelihood for each outcome for dwellings where the hazard exists

compared to those free of that hazard.

b) Table 2 shows the excess risk per thousand of the vulnerable group by dwelling type and

age.

c) Table 3 gives the likelihood for the excess risk by dwelling type and age.

37 See Volume I, Chapter 3 for details of this and other datasets identified and used for this project.

38 See Volume I, paras 5.19-5.23 on the HHSRS Version 1 Classes of Harm, and Figure 3, page 199
below for the categorising of outcomes made during this project.
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Sheet 15 – Hazards from excess cold

Table 15.1

Principal outcome: (cold/winter) death & cardio-respiratory
Estimates for most vulnerable group: elderly, 65+

Class I Class II Class III Class IV Any

Annual event rate (ER) per 1000 aged
65+ years

55 18 59 134 266

Estimated relative2 associated with
cold home (RR)

1.03 1.02 1.02 1.02 –

Attributable risk/1000 people in cold
homes, AR ¼ (RR-1)�ER

1.6 0.3 0.9 2.0 5

Percentage of all events (row
percentage)

34% 6% 18% 42% 100%

Likelihood9 ¼ 1/AR. 1 in: 610 3,700 1,130 500 210
Combined hazard score for cold 1,680

Table 15.2

Single/multiple Dwelling Probability Pop average1 excess risk/1000 person- Ave.
occupation age of cold years hazard

home3 score
Class I Class II Class III Class IV

Single 1980+ 0.40 0.6 0.1 0.3 0.8 670
1946-79 0.52 0.9 0.1 0.5 1.1 880
1920-45 0.61 1.0 0.2 0.5 1.2 1,030
Pre 1920 0.64 1.0 0.2 0.6 1.3 1,070

Multiple 1980+ 0.60 1.0 0.2 0.5 1.2 1,010
1946-79 0.57 0.9 0.2 0.5 1.1 960
1920-45 0.71 1.2 0.2 0.6 1.4 1,200
Pre 1920 0.62 1.0 0.2 0.5 1.2 1,040

All dwellings 0.55 0.9 0.1 0.5 1.1 920

Table 15.3

Single/multiple Dwelling Probability Pop average likelihood of an adverse
occupation age of cold

home3 Class I Class II Class III Class IV

Single 1980+ 0.40 1,600 9,400 2,900 1,300
1946-79 0.52 1,170 7,100 2,200 950
1920-45 0.61 1,000 6,050 1,850 810
Pre 1920 0.64 970 5,830 1,780 780

Multiple 1980+ 0.60 1,020 6,170 1,880 830
1946-79 0.57 1,080 6,500 2,000 870
1920-45 0.71 860 5,190 1,580 700
Pre 1920 0.62 990 5,980 1,830 800

All dwellings 0.55 1,130 6,800 2,100 910

1 ‘Population average’ excess risk ¼ attributable risk 3 probability of cold home
2 The relative risks here refer to the relative increase in all deaths or morbid cases over the year as a

whole
3 A ‘cold home’ is defined as one with a (corrected) hall temperature ,18 deg C when outside

temperature is 5 deg C
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Method of calculation
Event rates

Class I harm for this hazard comprises cold/winter-related mortality. For these calculations, this

mortality has been expressed as a proportion of all deaths in the year as a whole. The quoted

baseline event rate for Class I is therefore the total annual rate of all deaths in the 65+ age-

group. In this age-group the death rate in winter is around 25% greater than it is in summer, a

winter excess that is equivalent to around 8% of all deaths in the year.

Classes II and III include cardiovascular and respiratory illness serious enough to lead to

hospital admission. As with mortality, the baseline is the rate of emergency admissions in the

year as a whole calculated from Hospital Episode Statistics data for England, 1996/97 to 1999/

00. The attributable Class II & III harms were calculated as a proportion of these annual totals.

The proportions in Class II and in Class III were assigned by examining the primary diagnostic

codes (ICD-1039) of hospital admissions. Non-fatal strokes, 30% of acute heart attacks, episodes

of unstable angina and 50% of exacerbations of chronic obstructive lung disease were assigned

to Class II, other codes in the cardio-respiratory chapters to Class III.

Class IV Harms were from data on new GP consultations in the 65+ age-group, estimated from

the General Practice Research Database figures, and those of the Fourth Morbidity Survey in

General Practice. These included data on pneumonia, of chronic obstructive lung disease

(including asthma), ischaemic heart disease and stroke.

Relative risk

The relative risks come from research that examined mortality patterns in relation to the 1991

English House Condition Survey (EHCS), and from extensions of this work undertaken for this

project. This involved examination of the relationship between daily mortality and outdoor

temperature using a time-series approach, and an examination of the extent to which

vulnerability to cold-related death varied between well and poorly-heated dwellings.

A summary graph is shown below. The y-axis shows the percentage increase in mortality per

degree Celsius fall in outdoor temperature below 198C. The x-axis shows the indoor hall

temperature (measured in the EHCS) adjusted by a regression method to standard measurement

conditions – namely when the outdoor temperature is 58C. This was important because

external temperature is a major determinant of indoor temperature.

The dwellings were divided into ten groups according standardized indoor temperature, and

plotted for each group the point estimates and confidence interval for the percent increase in

mortality per degree Celsius fall in outdoor temperature.

As the figure shows, dwellings with higher indoor temperatures tended to have smaller increases

in mortality per degree Celsius fall in outdoor temperature than dwellings that were less well

heated.

For the calculation of dwelling-associated risk, it was assumed that dwellings to the right of the

dotted line (188C standardized indoor temperature) had no excess of risk, and the relative risk

39 The International Statistical Classification of Diseases and Related Health Problems, tenth revision.
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was based on comparing the risk in dwellings to the left of this line to that in dwellings at 188C.

The result is about a three percent increase in all-cause mortality in dwellings that have indoor

hall temperatures below 188C.

The evidence in relation to cardio-respiratory morbidity is less clear, and for this project it was

assumed (probably conservatively) that approximately half the relative risk of that for mortality.
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This was based on standardized indoor hall temperatures. The proportion of dwellings in which

indoor temperature is below 188C when the outdoor temperature is 58C were tabulated and

classified as ‘cold homes’.

Comment

Because there is little published evidence on the risks associated with cold homes, the relative

risks used in the calculations are based almost entirely on research carried out by the London

School of Hygiene and Tropical Medicine. The estimates, while not certainties, are broadly in

keeping with general scientific understanding of the effects of cold.

As the above graph indicates, there appears to be a continuous relationship between indoor

temperature and vulnerability to cold-related deaths – the colder the dwelling, the greater the

risk. Thus, the assumption that no cold-related deaths occur in houses which achieve a 188C

hall temperature when external temperature falls to 58C is probably conservative.

It is important to note that by ‘cold-related deaths’ for these purposes means deaths that are

precipitated by cold. There is still uncertainty about how far these deaths are brought forward in

time. Are they people who would have died anyway in the near future, or are they people whose

death would not have occurred for months or years? Current knowledge suggests that cold-

related deaths are brought forward by several months at least, and in some cases perhaps by

years. But further research is needed.

The high risk associated with cold homes are in part related to the very high underlying risk of

death in the vulnerable group (about 5% per year). This translates into a large attributable risk
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of death, even though the relative risk in relation to cold homes is small (a 3% excess). The

results for a younger age-group would produce substantially lower attributable risks.

As with many housing hazards, personal and behavioural factors as well as dwelling

characteristics determine indoor temperature. This means that it is difficult to attribute risk

specifically to the dwelling itself.
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Sheet 16 – Hazards from radiation

For the purposes of this project, the analyses have been limited to the hazards associated with

Radon.

Method of calculation
Attributable risk

Calculations of excess annual risk of lung cancer are based on the models presented in the BEIR

VI report40. This contains tabulations of lifetime relative risks of lung cancer against lifetime

indoor exposure to radon.

Risks per 100,000 population at age 60-64 years are shown in the table below by exposure level

and smoking status. BEIR VI provides two models of exposure-related risk (the exposure-age-

concentration model and the exposure-age-duration model), which are based on data from

epidemiological studies of underground miners and data from case-control studies of residential

populations. Lifetime relative risks for different radon exposures increase exponentially (see

Figure 1 below).

40 Biological Effects of Ionizing Radiation (BEIR) VI Report: ‘‘The Health Effects of Exposure to Indoor
Radon’’. Washington, DC: National Academy Press. 1998.

Table 16.1

Principal outcome: lung
Estimates for annual risk at age 60-64 years following lifetime exposure at 20023 B.q.m.

Class I Class II Class III Class IV Any

Attributable risk/1000 people in homes
at radon Action Level

0.9 0.1 0 0 1

Percentage of all events (row
percentage)

90% 10% 0% 0% 100%

Likelihood9 ¼ 1/AR. 1 in: 1,110 10,00 – – 1,000
Combined hazard score 910

Table – Excess annual risk (cases/100,000) of lung cancer at age 60-64 years from lifetime
residential radon exposure by exposure level (Bq m-3), sex and smoking status

Exposure-age-concentration model Exposure-age-duration model

Male Female Male Female

Ever Never Ever Never Ever Never Ever Never
Bq m-3 Smoked Smoked Smoked Smoked Smoked Smoked Smoked Smoked

25 37 9 15 3 25 6 10 2
50 74 18 30 7 50 12 20 5
100 146 36 60 14 98 24 40 9
150 216 53 90 21 146 36 60 14
200 284 71 119 28 193 47 80 19
400 539 140 230 56 372 94 156 37
800 973 276 435 110 692 186 300 74

Based on BEIR VI report.
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Prevalence of exposure

The prevalence of exposure varies markedly by geographical area rather than age of the

dwelling.

Comment

The average exposures of miners in the epidemiological studies are approximately an order of

magnitude greater than those from indoor exposure. Extrapolation from the (more definitive)

occupational studies to lower exposure levels therefore entails uncertain assumptions about the

shape of the exposure-response relationships. There is also some inconsistency between the

results of case-control and ecological studies of residential exposure.
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Figure 1 – Lifetime relative risks of lung cancer from radon
Source: BEIR VI report

14

12

10

8

6

4

2

0
25 50 100 150 200 400 800

Exposure (Bqm-3)

R
is

k 
(p

er
 1

00
0 

p
op

n)

75–79 yrs
60–64 yrs

Figure 2 – Lifetime relative risk of lung cancer from Radon

Volume III – Technical Appendix

168



As shown in the table above, there is appreciably variation in excess risk of radon-related lung

cancer with smoking status, age and gender. In particular, smokers have a substantially greater

excess risk than non-smokers (even though the model is thought to be ‘sub-multiplicative’). If

the high risk group were defined to be smokers, or the 75-79 year old age group (see Figure 2),

then the hazard sores would be appreciably larger.
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Sheet 17 – Hazards from damp, mould
growth etc
Table 17.1

Principal outcome: asthma & other respiratory illness
Estimates for most vulnerable group: children, 0–14 years

Class I Class II Class III Class IV Any

Event rate (ER) per 1000 children 0.002 1 16 93 110
Estimated relative risk associated with
dampness (RR)

1.5 1.53 1.53 1.83

Attributable risk/1000 children in damp
homes, AR ¼ (RR-1)�ER

0.00 0.53 8.48 77 86

Percentage of all events (row
percentage)

0% 1% 10% 90% 100%

Likelihood9 ¼ 1/AR 1 in: 1,000,000 1,900 120 13 12
Combined hazard score for damp home 390

Table 17.2

Single/multiple Dwelling Probability Pop average1 excess risk/1000 child-yrs Ave.
occupation age of hazard

significant Class I Class II Class III Class IV score
damp

Single 1980+ 0.016 0.00 0.01 0.14 1.24 6
1946-79 0.026 0.00 0.01 0.22 2.01 10
1920-45 0.029 0.00 0.02 0.25 2.24 11
Pre 1920 0.026 0.00 0.01 0.22 2.01 10

Multiple 1980+ 0.018 0.00 0.01 0.15 1.39 7
1946-79 0.012 0.00 0.01 0.10 0.93 5
1920-45 0.053 0.00 0.03 0.45 4.1 20
Pre 1920 0.027 0.00 0.01 0.23 2.08 10

All dwellings 0.025 0.00 0.01 0.21 1.93 10

Table 17.3

Single/multiple Dwelling Probability Pop average likelihood of adverse event
occupation age of significant

damp Class I Class II Class III Class IV
(millions)

Single 1980+ 0.016 66,000,000 118,000 7,400 810
1946-79 0.026 41,000,000 73,000 4,500 500
1920-45 0.029 36,000,000 65,000 4,100 450
Pre 1920 0.026 41,000,000 73,000 4,500 500

Multiple 1980+ 0.018 59,000,000 105,000 6,600 720
1946-79 0.012 88,000,000 157,000 9,800 1,080
1920-45 0.053 20,000,000 36,000 2,200 240
Pre 1920 0.027 39,000,000 70,000 4,400 480

All dwellings 0.025 42,000,000 75,000 4,700 520

1 ‘Population average’ excess risk ¼ attributable risk 3 probability of dampness
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Method of calculation
Event rates

Class I harms were calculated from the ONS Mortality data for England and Wales for

respiratory disease ICD-10 chapter J (Respiratory disease)41 in children aged 0-14.

Harm Classes II and III were calculated under the same criteria as above from the from HES

data.

Harm Class IV was taken from General Practice Research Database supplemented by the

Fourth Morbidity Survey in General Practice giving rates for cough and wheeze.

Relative risk.

Analyses for Classes II and III Harm were based on a relative risk of 1.53 derived from the

median point of studies cited in an international review of damp and asthma42. Analyses for

Harm Class IV was based on a relative risk 1.83, as the median of cough and wheeze symptoms

from the same study.

Prevalence of exposure.

Probability of significant damp in any room with severe visible mould was taken from the EHCS

1996.

Comments

There is some suggestion that post 1980 houses are also at risk from damp and mould due to

sealed double glazing and a reduction in ventilation rates, more research is currently being

undertaken in this area.

41 See Volume I, Chapter 3 for details of this and other datasets identified and used for this project.

42 Bornehag, C.G., et al., Dampness in buildings and health - Nordic interdisciplinary review of the
scientific evidence on associations between exposure to ‘‘dampness’’ in buildings and health effects
(NORDDAMP). Indoor Air-International Journal of Indoor Air Quality and Climate, 2001. 11(2): p. 72-
86.
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Sheet 18 – Hazards from carbon
monoxide etc

Table 18.1

Principal outcomes: death, sub-lethal poisoning, neuropsychometric impariment
Estimates for most vulnerable group: elderly age 65+ years

Class I Class II Class III Class IV Any

Attributable risk/1000 in homes with old/
poorly maintained appliances

0.06 0.1 0.32 20 20

Percentage of all events (row
percentage)

0% 0% 2% 98% 100%

Likelihood9 ¼ 1/AR 1 in: 16,900 10,000 3,100 50 49
Combined hazard score 99

Table 18.2

Single/multiple Dwelling Probability Pop average1 excess risk/1000 person- Ave.
occupation age of old years hazard

combustion scores
appliance Class I Class II Class III Class IV

Single 1980+ 0.00 0.00 0.00 0.00 0.00 0
1946-79 0.06 0.00 0.01 0.02 1.13 2
1920-45 0.05 0.00 0.00 0.01 0.91 1
Pre 1920 0.04 0.00 0.00 0.01 0.85 1

Multiple 1980+ 0.00 0.00 0.00 0.00 0.00 0
1946-79 0.08 0.00 0.01 0.02 1.54 2
1920-45 0.04 0.00 0.00 0.01 0.8 1
Pre 1920 0.03 0.00 0.00 0.01 0.69 1

All dwellings 0.04 0.00 0.00 0.01 0.78 1

Table 18.3

Single/multiple Dwelling Probability Pop average likelihood of an adverse event
occupation age of old

combustion
appliance

Class I Class II Class III Class IV

Single 1980+ 0.00 – – – –
1946-79 0.06 300,000 177,000 55,400 890
1920-45 0.05 372,000 220,000 68,800 1,100
Pre 1920 0.04 397,000 235,000 73,400 1,170

Multiple 1980+ 0.00 – – – –
1946-79 0.08 220,000 130,000 40,600 650
1920-45 0.04 401,000 237,000 74,100 1,180
Pre 1920 0.03 489,000 289,000 90,300 1,450

All dwellings 0.04 434,000 256,000 80,100 1,280

1 ‘Population average’ excess risk ¼ attributable risk 3 probability of old/poorly maintained
combustion appliance
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Method of calculation
Attributable rates

For this hazard, data allow only very approximate estimation of the risks associated with acute

and chronic CO poisoning.

For Class I Harms, data on reported CO-related deaths in the target age-group (65+ years) was

used. Although the reported number is probably a significant under-estimate, there are no data

on which to base any upward correction. Therefore the official statistics43 have been used.

However, it has been assumed that all these deaths are concentrated in the 4 or 5% of dwellings

which are estimated to have inadequate maintenance of combustion appliances. Thus the

attributable rate of CO poisoning in such dwellings was taken to be 25 times that of the

national average rate for the relevant age-group.

With regard to Class II & III Harms, there is almost no direct evidence on their frequency of

occurrence. But rather than omit a probable significant health impact the following method of

estimation was used –

a) The emergency hospital admission rates for cardio-respiratory diseases in those aged 65+

were calculated, and

i 25% were assigned to Class II,

ii 50% to Class III and

iii the remainder to Class IV.

b) Then 4% of these rates were taken as the number coming from dwellings where there

would be evidence of poorly maintained appliances or defective ventilation.

c) Of these, it was assumed that 10% may have had their emergency admission precipitated or

exacerbated by elevated CO levels.

Neuropsychological impairment from CO exposure (Class IV) remains controversial and again

there is no clear data on frequency. As an indicative guide, it was estimated that 5% of people

in dwellings with poor combustion appliances/ventilation have some adverse consequence from

their chronic low-level CO exposure.

Exposure

The tabulations of ‘exposure frequency’ were based on data from the 1996 English House

Conditions Survey. There is no direct marker of the condition of maintenance of combustion

appliances, so the proportion of dwellings which burn solid or non-solid fossil fuels for space

heating, water heating or cooking was calculated, and then the proportion of these where the

heating system was more than 20 years old was taken as an indirect marker of potentially faulty

appliance.

43 Metra Martech. Deaths from poisoning by Carbon Monoxide from non-gas fuelled domestic heating
appliances in rented accommodation. London: DTI; 1998. Report No.: URN /98/508.

Results tables for illnesses and other health related hazards

173



Comment

In these calculations, the definition of ‘at risk’ homes may be subject to debate. The figure of

4% was taken as representing the proportion of dwellings where there is evidence of a potential

problem with one or more combustion appliance, and concentrated all CO-related events to

such dwellings. On this basis, dwellings where there is no evidence of defect with a combustion

appliance are taken as having no excess risk.

There remains much uncertainty about the true frequency of CO-related adverse health events

(mortality, hospital admission) because there is suspicion that a substantial proportion go

unrecognized or unreported. And any under-recording in mortality (Class I harm) or the more

serious hospital admissions (Classes II & III) will have a comparatively large impact on the

hazard score.

The evidence in relation to neuropsychological impairment is inconclusive, and the inclusion

of such health effects in the risk calculations is speculative.
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Sheet 19 – Hazards from noise

Table 19.1

Principal outcome: common mental disorder, exacerbation of cardiovascular illness
Estimates for most vulnerable group: all

Class I Class II Class III Class IV Any

Attributable risk/1000 in homes with
noisy environment

0.002 0.025 0.25 2.5 3

Percentage of all events (row
percentage)

0% 1% 9% 90% 100%

Likelihood ¼ 1/AR. 1 in: 500,000 40,000 4,000 400 360
Combined hazard score for noisy homes 15

Table 19.2

Single/multiple Dwelling Probability Pop average1 excess risk/1000 child-years Ave.
occupation age of noisy hazard

environment Class I Class II Class III Class IV scores

Single 1980+ 0.38 0.00 0.01 0.10 0.96 5
1946-79 0.38 0.00 0.01 0.10 0.96 5
1920-45 0.42 0.00 0.01 0.10 1.04 5
Pre 1920 0.47 0.00 0.01 0.12 0.18 6

Multiple 1980+ 0.17 0.00 0.00 0.04 0.43 2
1946-79 0.43 0.00 0.01 0.11 1.07 5
1920-45 0.54 0.00 0.01 0.13 1.3 7
Pre 1920 0.58 0.00 0.01 0.15 1.46 7

All dwellings 0.4216 0.00 0.01 0.11 1.05 6

Table 19.3

Single/multiple Dwelling Probability Pop average likelihood of an adverse event
occupation age of noisy

environment Class I Class II Class III Class IV

Single 1980+ 0.38 1,000,000 105,000 10,500 1,050
1946-79 0.38 1,000,000 104,000 10,400 1,040
1920-45 0.42 1,000,000 96,000 9,600 960
Pre 1920 0.47 1,000,000 85,000 8,500 850

Multiple 1980+ 0.17 3,000,000 230,000 23,000 2,300
1946-79 0.43 1,000,000 93,000 9,300 930
1920-45 0.54 1,000,000 74,000 7,400 740
Pre 1920 0.58 1,000,000 69,000 6,900 690

All dwellings 0.4216 1,000,000 95,000 9,500 950

1 ‘Population average’ excess risk ¼ attributable risk 3 probability of noise nuisance
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Method of calculation
Attributable risk

It is difficult to estimate attribute risks attributable to noise. The data that is required to

characterise Class IV harms, such as sleep disturbance or psychological effects are not simply

obtained from routine databases. It is also difficult to separate the effects of the noise from the

general dissatisfaction or stress of living with unpleasant neighbours or in a busy or run down

neighbourhood.

For Harm Classes I, II and III there are specific ICD-1044 codes that relate to the psychological

effects of noise. This potentially allows an examination of Class II and III harms associated with

hospital admissions and mortality from suicide. It is unclear however how well these figures

reflect the true risks from noise as patients may be admitted (or die) under other more general

diagnosis codes leading to a dilution of effect. The other reported health outcomes are difficult

to separate from the background levels.

For Class IV Harms, it has been assumed that around 5% of the population have some evidence

of common mental disorder, and that, of these, one in twenty of such people are adversely

affected by noise.

Relative risk

There is some health data available to establish a relative risk particularly in relation to

cardiovascular outcomes, but most cannot be used for these purposes because of the way the

results are presented and are concerned with the psychological outcomes and the affect on

education for children. There is a growing body of evidence for these outcomes and it would be

useful to be able to properly include them in estimates of the effect of noise nuisance in

domestic settings.

Attributable rate

Because of difficulties in ascertaining event rates all the noise related effects have been assumed

to occur in the dwellings that are defined as having noise nuisance.

Prevalence of exposure

Dwellings close to railroads and busy roads (as defined by surveyor) and those who expressed

dissatisfaction with noise levels in the household survey from the EHCS.

Comment

There is uncertainty about the non-auditory effects of noise. Annoyance, sleep disturbance,

ischaemic heart disease and altered performance of school children have all been linked with an

44 The International Statistical Classification of Diseases and Related Health Problems, tenth revision.
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increase in environmental noise. The data on other outcomes linked with environmental noise

such as low birth-weight and psychiatric disorders are inconclusive45.

The lack of evidence of low level health effects prevents a more thorough risk calculation.

Noise is a significant reported nuisance and affects many dwellings and individuals within those

dwellings.

Many of the effects of noise are individual and related to factors outside the domain of the

structure of the dwelling such as stress and susceptibility to noise. Further studies at an

individual level would add to the evidence of low level effects of noise.

45 Institute for Environment and Health, The non-auditory effects of noise. 1997, IEH: Leicester.
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Sheet 20 – Hazards associated with
asbestos and man-made mineral fibres

Table 20.1

Principal outcome: of the lioma and lung cancer
Estimates for children and young adults with long exposure & time

Class I Class II Class III Class IV Any

Annualized attributable risk/1000
people in-affected

0.002 0.0001 0 0.008 0.010

Percentage of all events (row
percentage)

20% 1% 0% 80% 100%

Likelihood9 ¼ 1/AR. 1 in: 500,000 11,430,000 0 125,000 100,000
Combined hazard score for home
with containing

2

Table 20.2

Single/multiple Dwelling Probability Pop average1 excess risk/1000 person- Ave.
occupation age of traditional years hazard

built score
dwelling Class I Class II Class III Class IV

Single 1980+ 0.00 0.0 0 0 0.0 0.0
1946-79 0.06 0.0 0 0 0.0 0.1
1920-45 0.02 0.0 0 0 0.0 0.0
Pre 1920 0.00 0.0 0 0 0.0 0.0

Multiple 1980+ 0.00 0.0 0 0 0.0 0.0
1946-79 0.06 0.0 0 0 0.0 0.1
1920-45 0.02 0.0 0 0 0.0 0.0
Pre 1920 0.00 0.0 0 0 0.0 0.0

All dwellings 0.03 0.0 0 0 0.0 0.1

Table 20.3

Single/multiple Dwelling Probability Pop average likelihood of an adverse event
occupation age of traditional

built dwellin1 Class I Class II Class III Class IV

Single 1980+ 0.00 – – – –
1946-79 0.06 8,330,000 – – 2,080,000
1920-45 0.02 33,330,000 – – 8,330,000
Pre 1920 0.00 – – – –

Multiple 1980+ 0.00 – – – –
1946-79 0.06 8,330,000 – – 2,080,000
1920-45 0.02 33,330,000 – – 8,330,000
Pre 1920 0.00 – – – –

All dwellings 0.00 16,670,000 – – 4,170,000

1 ‘Population average’ excess risk ¼ risk 3 probability of affected dwelling-traditional on)
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Method of calculation
Attributable rates

Risk estimates are based mainly on evidence from a 1991 review published by the US Health

Effects Institute46. Exposures in domestic settings are too low to be accurately quantified by

direct epidemiological study, so the risk estimates are based on extrapolations from studies of

high exposures — mainly occupational cohorts. The extrapolations assume no threshold effect

and a linear relationship between dose and risk (see graph). These are probably conservative

assumptions.

To calculate the dwelling-related risk, it was assumed that air concentrations of asbestos in

buildings containing exposed asbestos material are likely to be in the range of 0.0001to 0.0005

fibres/ml, though it may periodically be higher if the asbestos is disturbed by mechanical action.

Taking these concentrations, cumulative exposure over 40 years may be estimated as follows –

Lower estimate – 40 years exposure 3 16 hours/day 3 0.0001 f/ml ¼ 0.008 fibre-years/ml

Upper estimate – 40 years exposure 3 16 hours/day 3 0.0005 f/ml ¼ 0.04 fibre-years/ml

The risks of premature cancer death from asbestos-related lung cancer or mesothelioma from

these exposures are approximately 20 /million and 70 /million respectively (see graph).

Assuming that this risk will be manifest over a period of around 40 years, the cumulative life-

time excess risk for the higher exposure translates into an annualized rate of less than 2 per

million.

Prevalence of exposure

There is scarce evidence about the frequency of exposed asbestos material in dwellings of

different kinds. For these purpose, the number of non-traditionally built dwellings was estimated

to calculate the population average risks. It was estimated that 3% of dwellings overall to be in

46 Health Effects Institute. Asbestos in public and commercial buildings: a literature review and synthesis
of current knowledge. Cambridge-MA: HEI – Asbestos Research; 1991.
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Graph. Lifetime risk of premature cancer death against asbestos exposure. Constructed from evidence of the HEI

review, 1991. [2]
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this category, with double this percentage in the 1945 to 1980 age-band, half this in the 1918-

45 band, none before 1918 or after 1980. Similar percentages were assumed for single and

multiple occupation dwellings.

Comments

The epidemiological base regarding health risks is very good, but uncertainty remains about (i)

the level of exposure of residents in dwellings with asbestos material, and (ii) in the

extrapolation of risk from high to low dose exposure. This makes precise risk characterization

difficult.

Despite some uncertainties, the estimates, which are based on probably conservative

assumptions, show that the disease risk is usually small. In terms of national burden, the most

pessimistic risk estimates suggest that the number of cases per year of lung cancer or

mesothelioma attributable to building-related asbestos exposure may be in double figures;

optimistic risk estimates suggest that the number of cases per year is less than one.
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Sheet 21 – Hazards from lead

Table 21.1

Principal outcome: poisoning, impaired mental
Estimates for most vulnerable group: children, 0-3

Class I Class II Class III Class IV Any

Attributable risk/1000 in homes with lead 0.000 0.002 0.023 0.23 0.25
Percentage of all events (row
percentage)

0% 1% 9% 90% 100%

Likelihood9 ¼ 1/AR. 1 4,000,000 440,000 44,000 4,400 3,980
Combined hazard score for homes with
flaking Pb paint or Pb pipes after the ??

1.4

Table 21.2

Single/multiple Dwelling Probability Pop average1 excess risk/1000 child-years Ave.
occupation age of paint hazard

or lead Class I Class II Class III Class IV scores

Single 1980+ 0.02 0.00 0.00 0.00 0.01 0.03
1946-79 0.04 0.00 0.00 0.00 0.01 0.05
1920-45 0.10 0.00 0.00 0.00 0.02 0.11
Pre 1920 0.10 0.00 0.00 0.00 0.02 0.12

Multiple 1980+ 0.07 0.00 0.00 0.00 0.02 0.08
1946-79 0.06 0.00 0.00 0.00 0.01 0.07
1920-45 0.12 0.00 0.00 0.00 0.03 0.14
Pre 1920 0.10 0.00 0.00 0.00 0.02 0.12

All dwellings 0.07 0.00 0.00 0.00 0.02 0.08

Table 21.3

Single/multiple Dwelling Probability Pop average likelihood of an adverse event
occupation age of paint

or lead Class I Class II Class III Class IV

Single 1980+ 0.02 200,000,000 19,953,000 1,995,300 199,530
1946-79 0.04 111,000,000 11,063,000 1,106,300 110,630
1920-45 0.10 45,000,000 4,523,000 452,300 45,230
Pre 1920 0.10 43,000,000 4,340,000 434,000 43,400

Multiple 1980+ 0.07 66,000,000 6,638,000 663,800 66,380
1946-79 0.06 71,000,000 7,103,000 710,300 71,030
1920-45 0.12 37,000,000 3,748,000 374,800 37,480
Pre 1920 0.10 43,000,000 4,297,000 429,700 42,970

All dwellings 0.07 65,000,000 6,494,000 649,400 64,940

1 ‘Population average’ excess risk ¼ attributable risk 3 probability of Pb
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Method of calculation
Attributable rates

Data for harm classes is difficult to obtain. There are published studies that show a decrease in

IQ for increasing lead levels. However there is no routinely collected data that will allow an

attributable risk to be calculated to allow the full completion of the data sheet. Estimates of

exposure levels are possible by using the EHCS 1996 and applying the relative risks observed in

other studies to these dwellings as though young children resided there. How well the proxy

measures from the EHCS 1996 are related to actual lead levels in dwellings is unknown and

there is little detailed data showing recent lead levels in UK dwellings, or blood lead levels of

children residing in UK houses.

Lead levels (dust and blood) have been are measured47, although there is no indication of

housing condition. High blood lead levels are linked to proximity to main roads and areas of

socio-economic deprivation.

Prevalence of exposure

For the calculations, 10% of dwellings in poor repair were multiplied by the proportion of

homes with lead paint (40% in 1940-1960 houses and 67% in pre 1940 houses). To this was

added the proportion of homes with lead pipes after the stop-cock given by the EHCS.

Comments

There are uncertainties in the estimates through generalising from mainly US studies (or high

exposure area studies) to give current background rates of lead exposure for children in the UK.

Soil loads have decreased since the banning of lead in petrol and the burden from lead pipes is

thought to be very small, in addition to the removal of lead pipes from the system further

reducing the lead levels.

The main exposure in the UK will be during the removal of lead based paint on redecoration.

47 Wang, Y; Thornton, I; and Farago, M; Changes in lead concentrations in the home environment in
England over the period 1984-1996. The Science of the Total Environment, 1997. 207: p149-156
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Sheet 22 – Hazards from crowding
and Space
Table 22.1

Principal outcome: mental disorder, mortality (uncertain effect). Infectious disease.
Estimates for all ages

Class I Class II Class III Class IV Any

Event rate (ER) per 1000 10.8 5 20 40 16
Estimated relative risk associated with
overcrowding (RR)

1.05 1.05 1.05 1.05

Attributable risk/1000 in crowded
homes, AR ¼ (RR-1)�ER

0.54 0.25 1 2 4

Percentage of all events (row
percentage)

14% 7% 26% 53% 100%

Likelihood9 ¼ 1/AR. 1 in: – 4,000 1,000 500 264
Combined hazard score 600

Table 22.2

Single/multiple Dwelling Probability Pop average1 excess risk/1000 person- Ave.
occupation age below years hazard

bedroom score
standard Class I Class II Class III Class IV

Single 1980+ 0.021 0.01 0.01 0.02 0.04 13
1946-79 0.031 0.02 0.01 0.03 0.06 18
1920-45 0.033 0.02 0.01 0.03 0.07 20
Pre 1920 0.038 0.02 0.01 0.04 0.08 23

Multiple 1980+ 0 0.00 0.00 0.00 0.00 0
1946-79 0.093 0.05 0.02 0.09 0.19 55
1920-45 0.035 0.02 0.01 0.04 0.1 21
Pre 1920 0.056 0.03 0.01 0.06 0.11 33

All dwellings 0.033 0.02 0.01 0.03 0.07 20

Table 22.3

Single/multiple Dwelling Probability Pop average likelihood of an adverse event
occupation age below

bedroom
standard

Class I2 Class II Class III Class IV

Single 1980+ 0.021 – 190,000 47,600 23,810
1946-79 0.031 – 129,000 32,300 16,130
1920-45 0.033 – 121,000 30,300 15,150
Pre 1920 0.038 – 105,000 26,300 13,160

Multiple 1980+ 0 – – – –
1946-79 0.093 – 43,000 10,800 5,380
1920-45 0.035 – 114,000 28,600 14,290
Pre 1920 0.056 – 71,000 17,900 8,930

All dwellings 0.033 – 121,000 30,300 15,150

1 ‘Population average’ excess risk ¼ attributable risk 3 probability of over-crowding
2 The likelihood of an adverse event for class I harm is greater than 1 in 10,000,000 as the excess risk

is 0

Results tables for illnesses and other health related hazards

183



Method of calculation
Event rates

The reported associations between crowding and all-cause mortality (Class I Harm) may be

reflecting socio-economic factors rather than the direct effects of crowding. Including the

associated mortality in the calculations has a profound effect on the calculation of hazard

scores. Without including this association, the average Hazard Scores would be well below

acceptable levels.

For Classes II and III Harms, the rate of emergency admissions in the year as a whole calculated

from Hospital Episode Statistics was used as the baseline rate. The attributable Class II & III

Harms are calculated as a proportion of these annual totals. Data on new GP consultations

estimated from the General Practice Research Database figures, and those of the Fourth

Morbidity Survey in General Practice were used for calculating Class IV Harms48.

Relative risk

This was based on analyses of previously generated regression analyses of data on mortality and

hospital episode statistics (all ages), and the relative risks for dwellings that are below bedroom

standard were adjusted for socio-economic status49, region, and population density.

Comments

Another measure of the health effects of crowding using a composite of the main health

outcomes observed in published studies may prove to be a better measure than all cause

mortality. Establishing relative risks for some of these measures is problematic due to

presentation of results in the relevant literature that give no indication of the impact of

crowding, just whether it is a significant factor or not.

Measures both of exposure and health effects are difficult to separate from the effect of socio-

economic status. The health effects of crowding are also mitigated by an number of factors

including cultural, demographic, social and psychological as well as the amount of physical

space, or number of rooms.

48 See Volume I, Chapter 3 for details of the datasets identifies and used in the project.

49 Using the Carstairs deprivation score of the enumeration district of residence
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Sheet 24 – Hazards associated with
inadequate provision for personal
hygiene and inadequate sanitation

Table 24.1

Principal outcome: gastro-intestinal illness
Estimates for most vulnerable group: children, 0-4

Class I Class II Class III Class IV Any

Event rate (ER) per 0.01 0.072 0.90 3.10 4
Estimated relative risk associated with
inadequate facilities

1.5 1.5 1.5 1.5

Attributable risk/1000 in homes with inad
facilities, AR ¼ (RR-1)�ER

0.00 0.036 0.45 2 2

Percentage of all events (row
percentage)

0% 2% 22% 76% 100%

Likelihood9 ¼ 1/AR. 1 300,000 27,800 2,220 650 491
Combined hazard score for cold home 22

Table 24.2

Single/multiple Dwelling Probability Pop average1 excess risk/1000 child-years Ave.
occupation age of inadequate hazard

facilities 2 Class I Class II Class III Class IV scores

single 1980+ 0.02 0.00 0.00 0.01 0.03 0
1946-79 0.05 0.00 0.00 0.02 0.08 1
1920-45 0.09 0.00 0.00 0.04 0.14 2
Pre 1920 0.07 0.00 0.00 0.03 0.11 1

Multiple 1980+ 0.13 0.00 0.00 0.06 0.19 2
1946-79 0.04 0.00 0.00 0.02 0.06 1
1920-45 0.09 0.00 0.00 0.04 0.1 2
Pre 1920 0.08 0.00 0.00 0.04 0.13 2

All dwellings 0.06 0.00 0.00 0.03 0.10 1

Table 24.3

Single/multiple Dwelling Probability Pop average likelihood of an adverse event
occupation age of inadequate

facilities 2 Class I Class II Class III Class IV

single 1980+ 0.02 16,000,000 1,361,000 108,900 31,630
1946-79 0.05 6,000,000 524,000 41,900 12,180
1920-45 0.09 4,000,000 314,000 25,100 7,300
Pre 1920 0.07 5,000,000 398,000 31,900 9,260

Multiple 1980+ 0.13 3,000,000 222,000 17,800 5,160
1946-79 0.04 8,000,000 688,000 55,000 15,980
1920-45 0.09 4,000,000 302,000 24,200 7,030
Pre 1920 0.08 4,000,000 328,000 26,200 7,620

All dwellings 0.06 5,000,000 439,000 35,100 10,200
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Method of calculation

There is a close similarity for health outcomes and exposures for sanitation and personal

hygiene which is why a combined set of tables is shown.

Event rates

Because of the difficulty of attributing health outcomes to housing–related factors, and

separating out behaviour, the estimation of risk is indefinite.

Two methods were used –

a) Extrapolation from the few epidemiological studies that have made direct assessments of

the risks associated with inadequate sanitation.

b) Calculation of hospital admission rates and mortality for gastro-intestinal disease by

housing type and socio-economic group. However, dwellings without adequate sanitation

are nearly all occupied by householders in lower social groups.

Exposure

Inadequate facilities for sanitation and personal hygiene are taken from the EHCS. Facilities are

defined as being inadequate if any of the following are found - no or defective wash hand basin,

lack of hot water to wash hand basin, wash hand basin is not near the WC, the WC is external,

and poor cleanability of the WC.

Comments

As stated above, it should be noted that risk attribution is uncertain – the contribution of

personal behaviour and the impact of poor facilities is unknown.

The health outcome associated with these hazards are the same as for food safety issues. While

there are data codes which relate to specific outcomes such as Salmonella, most of this type of

outcome are listed in generic a class, and it is not possible to ascribe it to particular causes. This

suggests an under-estimation of events.
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Sheet 25 – Hazards associated with
inadequate provision for food safety

Table 25.1

Principal outcome: gastro-intestinal
Estimates for most vulnerable group: children, 0-4

Class I Class II Class III Class IV Any food

Event rate (ER) per 1000 0.01 0.072 0.90 3.10 4
Estimated relative risk associated with
inad facilities (RR)

1.5 1.5 1.5 1.5

Attributable risk/1000 in homes with
inad fac. AR ¼ (RR-1)�ER

0.00 0.036 0.45 2 2

Percentage of all events (row
percentage)

0% 2% 22% 76% 100%

Likelihood9 ¼ 1/AR. 1 300,000 27,800 2,220 650 491
Combined hazard score for home with
inadequate

22

Table 25.2

Single/multiple Dwelling Probability Pop average1 excess risk/1000 child-years Ave.
occupation age of inadequate hazard

facilities2 Class I Class II Class III Class IV scores

single 1980+ 0.02 0.00 0.00 0.01 0.04 0
1946-79 0.09 0.00 0.00 0.04 0.13 2
1920-45 0.10 0.00 0.00 0.05 0.16 2
Pre 1920 0.14 0.00 0.00 0.06 0.21 3

Multiple 1980+ 0.00 0.00 0.00 0.00 0.00 0
1946-79 0.11 0.00 0.00 0.05 0.17 2
1920-45 0.13 0.00 0.00 0.06 0.21 2
Pre 1920 0.16 0.00 0.01 0.07 0.24 3

All dwellings 0.10 0.00 0.00 0.04 0.15 2

Table 25.3

Single/multiple Dwelling Probability Pop average likelihood of an adverse event
occupation age of inadequate

facilities2 Class I Class II Class III Class IV

single 1980+ 0.02 14,000,000 1,148,000 91,800 26,670
1946-79 0.09 4,000,000 325,000 26,000 7,540
1920-45 0.10 3,000,000 276,000 22,100 6,420
Pre 1920 0.14 2,000,000 203,000 16,300 4,720

Multiple 1980+ 0.00 – – – –
1946-79 0.11 3,000,000 250,000 20,000 5,810
1920-45 0.13 3,000,000 209,000 16,800 4,870
Pre 1920 0.16 2,000,000 178,000 14,300 4,150

All dwellings 0.10 3,000,000 281,000 22,400 6,520

1 ‘Population average’ excess risk ¼ attributable risk 3 probability of poor kitchen facilities in the
home

2 Inadequate kitchen facilities are defined by from EHCS 1996-presence and whether working of: hot
and cold water, cooking provision (including adequate cookerspace). Cleanability of kitchen
amenities was also included
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Method of calculation

It is not possible to link routine food-poisoning surveillance data to housing characteristics

because of lack of availability of address data (either not collected, or access restricted where

they have been collected). In addition, many cases of food poisoning will fall below the Class

IV definition. Linkage can be made of hospital admissions to housing data from the EHCS, and

this provides an approximate guide to variation in risk for diarrhoeal illness in relation to

housing types, with adjustment for socio-economic status.

Relative risks.

A number of assumptions have been made to establish relative risks for food safety relating to

the condition of the dwelling. These include establishing how many cases occur arose in the

home compared to elsewhere (anywhere from 50-80%) and how many of these were due to

personal behaviour. However, it is not clear how many cases can be associated with the various

factors relating to food safety, such as inadequate food storage, lack of or defect worktop, etc.

More work in this area would enable a better characterisation of specific risks.

The figures for Class I Harms were derived from the ONS Mortality statistics. Those for Class II

and III Harms were from Hospital Episode Statistics, and those for Class IV Harms were from

notified cases of food poisoning50.

It is well understood that the amount of disease present in the community associated with food

poisoning is not adequately represented by official statistics. Work done using GP data for

England suggests that there is a 36% non-random under ascertainment for infectious intestinal

disease (this means inflating the GP reported Class IV Harms by 1.56). In addition there is a

45% rate of negative cultures from samples taken from those reporting food poisoning51.

Exposure.

Housing factors taken into account include the lack of, or defective, hot and cold water, sink,

worktops, cooking provision (including adequate cooker space), and the cleanability of kitchen

amenities.

Comments

Official statistics do not reflect the true burden of food related disease in the community. This

has lead to an under-ascertainment of the effects of food safety on health outcomes.

As food safety related health outcomes are similar to those associated with water, sanitation and

personal hygiene it is not possible to separate the different outcomes. There are codes which

relate to specific outcomes such as Salmonella, but since most of this type of outcome tends to

listed in a generic class it is not possible to ascribe it to particular outcomes or causes leading to

under-ascertainment of the true event rates.

50 See Volume I, Chapter 3 for details of the datasets identified and used in this project.

51 See Sethi, D, et al, Investigation of under-ascertainment in epidemiological studies based in general
practice. International Journal of Epidemiology, 1999. 28(1), p 106.

Volume III – Technical Appendix

188



Sheet 26 – Hazards from
contaminated water

Table 26.1

Principal outcome: Cryptosporidosis, camphylobactor
Estimates for most vulnerable group: all ages

Class I Class II Class III Class IV Any

Attributable risk/1000 in homes with
private supply, AR ¼ (RR-1)�ER

0.00 0.0001 0.001 0.01 0

Percentage of all events (row
percentage)

0% 1% 9% 90% 100%

Likelihood9 ¼ 1/AR. 1 in: – 10,000,000 1,000,000 100,000 90,090

Table 26.2

Single/multiple Dwelling Probability Pop average1 excess risk/1000 child-years Ave.
occupation age private hazard

watersupply 2 Class I Class II Class III Class IV scores

single 1980+ 0.02 0.00 0.00 0.00 0.00 0
1946-79 0.05 0.00 0.00 0.00 0.00 0
1920-45 0.09 0.00 0.00 0.00 0.00 0
Pre 1920 0.07 0.00 0.00 0.00 0.00 0

Multiple 1980+ 0.13 0.00 0.00 0.00 0.00 0
1946-79 0.04 0.00 0.00 0.00 0.00 0
1920-45 0.09 0.00 0.00 0.00 0.0 0
Pre 1920 0.08 0.00 0.00 0.00 0.00 0

All dwellings 0.06 0.00 0.00 0.00 0.00 0

Table 26.3

Single/multiple Dwelling Probability Pop average likelihood of an adverse event
occupation age private

watersupply 2 Class I Class II Class III Class IV

single 1980+ 0.028 �489,999,000 48,999,900 4,899,990
1946-79 0.017 �188,723,000 18,872,300 1,887,230
1920-45 0.020 �113,133,000 11,313,300 1,131,330
Pre 1920 0.030 �143,434,000 14,343,400 1,434,340

Multiple 1980+ 0.000 �80,000,000 8,000,000 800,000
1946-79 0.000 �247,500,000 24,750,000 2,475,000
1920-45 0.017 �108,889,000 10,888,900 1,088,890
Pre 1920 0.015 �118,039,000 11,803,900 1,180,390

All dwellings 0.021 �158,025,000 15,802,500 1,580,250

1 ‘Population average’ excess risk ¼ attributable risk 3 probability of private water supply to the
dwelling

2 Water supply other than mains defined from EHCS 1996
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Method of Calculation
Private water supplies

As there are many causes of gastro-intestinal illness it is difficult to make risk attributions for

water related illness. However, the tables are based on a comparison of concentrations of

cryptosporidium and camphlobacter and reported infections from these causes for private and

public water supplies in England52.

Legionnaires disease

In 2000 there were 173 reported cases of Legionnaires disease, of which 76 cases(43.9%) were

community acquired53. It has been assumed that 1 in 6 of these cases arose in the home. This

means that 12.7 cases(7.3%) are due to infection from domestic water systems within the home

(1.9 fatal cases), giving an attributable risk of 3.2x10-5 /1000 for Harm Class I and 0.0002/1000

for Harm Class III (admission to hospital).

52 Fewtrell L, and Kay D; Health Risks from Private Water Supplies 1996, Centre for Research into
Environment and Health, Leeds.

53 PHLS disease facts (2001).
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Sheet 27 – Hazards from excess heat

Table 27.1

Principal outcome: death & cardio-vascular
Estimates for most vulnerable group: elderly, 65+

Class I Class II Class III Class IV Any

Annual event rate (ER) per 1000 aged
65+

55 15 45 64 179

Estimated relative2 associated with heat-
vulnerable home

1.002 1.002 1.002 1.002 –

Attributable risk/1000 in heat-vulnerable
homes AR ¼ (RR-1)�ER

0.11 0.03 0.09 0.13 0.36

Percentage of all events (row
percentage)

31% 8% 25% 36% 100%

Likelihood9 ¼ 1/AR. 1 9,200 33,300 11,100 7,800 2,800
Combined hazard score for heat-
vulnerable

115

Table 27.2

Single/multiple Dwelling 5% of Pop average1 excess risk/1000 person- Ave.
occupation age converted3 years hazard

facilities score
Class I Class II Class III Class IV

single 1980+ 0.00 0.0 0.0 0.0 0.0 0
1946-79 0.00 0.0 0.0 0.0 0.0 0
1920-45 0.00 0.0 0.0 0.0 0.0 0
Pre 1920 0.00 0.0 0.0 0.0 0.0

Multiple 1980+ 0.03 0.0 0.0 0.0 0.0 2.9
1946-79 0.02 0.0 0.0 0.0 0.0 2.5
1920-45 0.03 0.0 0.0 0.0 0.0 3.6
Pre 1920 0.04 0.0 0.0 0.0 0.0 5.1

All dwellings 0.00 0.0 0.0 0.0 0.0 0.35

Table 27.3

Single/multiple Dwelling 5% of Pop average likelihood of an adverse
occupation age converted3

facilities Class I Class II Class III Class IV

single 1980+ 0.00 – – – –
1946-79 0.00 – – – –
1920-45 0.00 – – – –
Pre 1920 0.00 – – – –

Multiple 1980+ 0.03 370,000 1,330,000 440,000 310,000
1946-79 0.02 420,000 1,520,000 510,000 360,000
1920-45 0.03 300,000 1,080,000 360,000 250,000
Pre 1920 0.04 210,000 760,000 250,000 180,000

All dwellings 0.00 3,050,000 11,110,000 3,700,000 2,600,000

1 ‘Population average’ excess risk ¼ attributable risk 3 probabiity of heat-vulnerable home
2 The relative risks here refer to the relative increase in all deaths or morbid cases over the year as a

whole
3 There is no data on heat-vulnerable dwellings. 5% of converted flats is used as an illustrative but

largely conjectural figure
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Method of calculation

In the tables below, heat-related mortality has been expressed as a proportion of all deaths in

the year as a whole. The baseline event rate for Class I Harm is therefore the total annual rate

of all deaths in the 65+ age-group.

Classes II and III Harms include emergency hospital admissions from cardiovascular illness. As

with mortality, the baseline is the rate of emergency admissions in the year as a whole

calculated from Hospital Episode Statistics. The attributable Class II & III Harms have been

calculated as a proportion of these annual totals. The proportions in Class II and in Class III

were assigned by examining the primary diagnostic ICD-10 codes54.

Data for Class IV Harms was taken from new GP consultations in the 65+ age-group estimated

from the General Practice Research Database figures and those of the Fourth Morbidity Survey

in General Practice.

Relative risk

The relative risk for all health impacts was based on the evidence from a recent daily time-

series analysis of heat-related mortality in London55 which suggests a population heat-

attributable risk of mortality of around 0.23 percent in the 65+ age-group. It was assumed for

these calculations that this population average risk might be nearly doubled among those living

in ’heat-vulnerable’ dwellings, a relative risk of 1.002.

Prevalence of exposure.

There are no readily available markers of heat-vulnerable dwellings that could be related to

health statistics. Therefore, for these purposes it was assumed that the living and sleeping areas

of 5% of converted flats are immediately under the roof and would suffer from significantly

larger temperature rises during heat-waves.

Comment

The risk estimates presented here are illustrative only as there is no quantitative evidence for

key elements of the calculation.

Despite the fact that heat-related impacts on health are comparatively uncommon, the hazard

scores may be fairly high. The main reason for this is that, as with cold-related hazards, the

result is a Class I Harm (mortality) in a vulnerable group where the underlying risk of mortality

is already about 5% per year. Any small increase in risk can translate into a significant hazard

score.

The estimates for multi-occupied houses show the hazard to be almost entirely confined to this

sector of the housing stock, though more realistic assessment of heat-vulnerability would very

probably also implicate an appreciable number of dwellings in single occupation.

54 For details of the datasets identified and used in this project see Volume I, Chapter 3.

55 Hajat S, Kovats R, Atkinson R, and Hains A; Impact of hot temperatures on death in London: a time
series approach J Epidemiol Community Health, 2002. 56:367-72.
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Determination of Classes of
Harm

Figure 1 (over three pages) shows, for accident and injury hazards, the determination of the

Classes of Harm from the HASS data on the type of injury and body part affected.

Again for accident and injury hazards, Figure 2 shows the amendments made to the Classes of

Harm depending on the outcome (treatment given) and the victim’s duration of stay at the

HASS Hospital.

Figure 3 shows the categorisation of health outcomes determined during this project based on

the framework laid out by the BRE56

56 See Raw, G., et al., A risk assessment procedure for health and safety in buildings (1999), CRC; and
Raw, G., et al, Building regulation, health and safety (2001) CRC.
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Figure 2 – Amendments made to Classes of Harm Depending on Outcome and
Duration at HASS Hospital
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Figure 3 – Categorisation of Health Outcomes in Classes of Harm made during this
Project
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