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1 Introduction

This report is one of a series designed to support the health needs assessment to be undertaken by local health partnerships as part of the process of developing their Health, Social Care and Well-being Strategies. 

The weather can affect a person’s health at any time of the year (WAG, 2006a). This report looks at some of the ways in which health is affected by the changing seasons.

1.1 Geographies used in this report
Many analyses in this paper are presented at Local Health Board (LHB) level. LHBs are coterminous with unitary authorities. The map below identifies the boundaries of the 22 LHB areas:
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1.2 Data sources

Several data sources have been used / analysed for this report; major issues that must be considered when interpreting data relating to seasonal safety are detailed below.
Hospital activity data
The source of hospital activity data presented within this report is the Patient Episode Database for Wales (PEDW). PEDW is managed by Health Solutions Wales (HSW) and provides an electronic record of all inpatient and daycase activity for Welsh residents in NHS hospitals in England and Wales and for patients treated in Welsh Trusts (HSW, 2006). Records within PEDW are based on finished episodes of care under a particular consultant in one health care provider (FCEs). Multiple FCEs may occur within one hospital provider spell (or stay in hospital). 

Epidemiological analysis of PEDW data using either FCEs or provider spells as the currency have proved unreliable. This is because there is variation in the way provider spells and episodes are recorded across NHS trusts. For example, three identical pieces of care could possibly result in a different number of provider spells and FCEs depending upon where in the country the patient was treated. This can lead to double or treble counting of some patients. See the table below for a hypothetical example where the patient is admitted as an emergency and requires cardiac revascularisation.

	
	5th January
	6th January
	15th January

	Patient A admitted to Trust X
	Admitted under general medicine for assessment
	Patient transferred to cardiology – 2nd FCE begins
	Following operation and rehabilitation, patient is discharged

	Patient B admitted to Trust Y
	Admitted under general medicine for assessment
	Patient is transferred to neighbouring trust with specialist cardiology services
	Following operation and rehabilitation, patient is discharged


In the above scenario an analysis of provider spells would count patient A once, and patient B twice. An analysis of FCEs would count patient A twice and patient B twice. Real examples may be far more complex but the point is that although the diagnosis and treatment may be the same the resulting analysis may be different.

In addition to the problem of counting provider spells and FCEs, very often, people may be admitted to hospital more than once during a year for the same underlying illness. Once again for epidemiological analysis it is preferable to avoid counting such persons more than once.

In order to try to overcome these problems hospital activity data for Welsh residents presented within this report are based on ‘persons per year’ (rather than FCEs or spells) where the admission date is between 1st January 1999 and 31st December 2005. This methodology counts a patient once per calendar year, irrespective of how many separate admissions to hospital they may have had during that year. The methodology is still in its infancy and the results should therefore be treated with some caution. It is important to note that there are a number of limitations to the ‘patient per year’ methodology; for example a patient admitted for separate provider spells in December 2003 and January 2004 will be counted twice (once for 2003 and once for 2004) whilst a patient admitted for separate provider spells in January and February 2004 will only be counted once. It is also worth noting that the number of ‘patients per year’ admitted for different conditions will not add to the total for all cause ‘patients per year’.  Despite these limitations, the patient per year methodology is believed to give a more meaningful rate than counting FCEs or provider spells. 

It should be noted that data for 2005 have only recently been made available and as such, coding variations may exist between trusts that may affect the results. 

This report presents data showing variations in hospitalisation rates between local authorities in Wales.  In theory, different levels of need should account for different hospitalisation rates, however the interplay between healthcare supply, need and demand is complex and, in practice, admission to hospital is dependent on a variety of factors including:
 

· distance from home;

· ability to cope if living alone;

· bed availability;

· surgeons’ propensities to operate rather than treat patients in an outpatient setting.

HSW monitors the quality of PEDW data, but does not provide any indication of the quality of service in terms of technical success, patient satisfaction and outcome (PIE, 2001). Whilst quality has improved in recent years variations in coding and completeness are still known to exist.  Welsh Assembly Government has established a task and finish group to investigate variations in coding between trusts. It should be noted that PEDW is subject to many validity checks but these may not reveal all the variations in coding between trusts (PIE, 2001).
Mortality data 

This report presents data from the Annual District Death Extract (ADDE). The ADDE is supplied to the NPHS by the Office for National Statistics on an annual basis, and is based on details from the medical certificate of cause of death and other relevant particulars supplied by informants (usually relatives) to local Registrars. The process of death registration in England and Wales is very complex and governed by a variety of laws. 

Information presented within this report relates to deaths registered between 1st January 1996 and 31st December 2004.  Trend data are presented and additional breakdowns by age, sex, LHB of residence, are provided, as appropriate.  Major issues that must be considered when interpreting mortality data are detailed below.

Most mortality statistics including those presented within this report are based on the ‘underlying cause of death’. This is generally the most useful single cause for public health purposes (Devis and Rooney, 1999), and is defined by the World Health Organisation as:

a) the disease or injury that initiated the train of events directly leading to the death; or 

b) the circumstances of the accident or violence that produced the fatal injury.

Comparison of time trends of deaths is complicated by many changes to the system of collecting and classifying causes of deaths over the years. The main change affecting trend data presented in this report is the introduction, in January 2001, of the tenth revision of the International Classification of Diseases (ICD-10). ICD-10 replaces ICD-9 and is the most important revision to ICD in over 50 years. 

There are significant differences between ICD-9 and ICD-10 that mean that data coded to ICD-10 is not directly comparable with data coded to ICD-9. The main changes are that some diseases and groups of conditions have moved between broad ICD chapters to reflect current ideas of aetiology and pathology. Several changes have also been made to the rules governing the selection of the underlying cause of death (there are now only 5 rules instead of 9). However, the changes in the application of Rule 3 have had the largest impact. In ICD-10 the list of conditions affected by Rule 3 is more clearly defined than in ICD-9 and is also broader in scope. Its impact is to reduce the number of deaths assigned to certain conditions such as pneumonia and to increase the number of deaths assigned to chronic debilitating diseases. In England and Wales about 20% of deaths mention pneumonia so the effect of the change in Rule 3 is large.

ONS has carried out a comprehensive study to analyse the results of the change in the classification. The results are presented as comparability ratios or the ratio of the number of deaths coded to a cause in ICD-10 to the number of deaths coded to the equivalent cause in ICD-9. These ratios can then be used to adjust comparisons at or near the time of change over. Further details are available from the ICD-10 for mortality website at:

http://www.statistics.gov.uk/about/classifications/icd10/default.asp.

It is important to note that comparability ratios have not been applied to trend data presented within this report.

Analysis by area of residence is based on the information supplied by the informant (usually a relative) to the Registrar. Although the effect is likely to be minimal it is important to note that since 1993 it has been up to the informant to decide which address to give if more than one is applicable. For example, a parent registering the death of a student in term time may give the parental home or the term time address of the student. Another example is where an informant provides a private home address rather than the address of a nursing home (or communal establishment) even where the death may have occurred in the communal establishment or when the deceased may have lived there for many months (ONS, 2005a).
The underlying cause of death is based on the medical certificate of cause of death (MCCD), this is completed by the certifying doctor for about three quarters of deaths and by a coroner for the remainder. Most of the deaths certified by a coroner do not involve an inquest or any suspicion of violence; but are referred to the coroner because they were sudden and unexpected, or because there was no doctor in attendance during the deceased’s last illness (or because the attending doctor was not available to complete the MCCD). Numerous checks and validations are carried out to ensure the quality of mortality data. However, the data are used for many purposes which may not all be best served by the current system. It is important to note that with many thousands of doctors writing certificates, the differences in their training, habits, and knowledge mean that there will inevitably be variations in the quality of MCCDs (ONS, 2005a).
Cancer incidence data 

Cancer incidence analysis used in this report was supplied by the Welsh Cancer Intelligence and Surveillance Unit (WCISU).

WCISU was established in 1997 when management responsibility for the registration of cancers was transferred to Velindre NHS Trust. All duties and responsibilities for cancer registration have been retained and in addition new roles are being developed. 

"Cancer Intelligence" relates to the Calman Hine Initiative for commissioning of cancer services whilst "Cancer Surveillance" is in support of the Welsh Assembly and the National Public Health service for Wales.

WCISU is a full member of the United Kingdom Association of Cancer Registries which works together to ensure both national and international standards for cancer registration are maintained.

Its primary aim is the systematic collection of information about cancer incidence and mortality within the resident population. Such information is used to make judgements about the demand for screening and treatment, the effectiveness of these services, epidemiological research into the causes of cancer, research into cancer prevention, clinical research and for the education of the public (WCISU, 2005).
1.3 Age standardised rate

An age standardised rate is a comparative statistic which uses the age specific crude rates of an area, for example an LHB, to produce a figure which represents the total number of events that would occur in a standard population if that standard population’s age specific crude rates were the same as those of the LHB. For example, the European Age Standardised Rate (EASR) for deaths due to coronary heart disease in an LHB is the number of coronary heart disease deaths that would occur in the standard European population if the age specific crude rates of the European standard population were the same as those of the LHB.

This is not a proportion and is not a measure of the risk of an event occurring. It is a measure that allows for direct comparison between LHBs (or other geographical entities) as long as they have all been calculated on the basis of the same standard population. 

The actual standard population does not matter greatly but rates standardised to different standard populations are in no way comparable. Throughout these analyses the standard European population has been used as this is widely used within Europe and therefore any such analyses here are directly comparable with those produced on an identical basis elsewhere. The standard European population itself is based on the proportion of the total population in the typical European country that fell into each five year age group at some point in time. It almost certainly no longer reflects the actual proportions in each age group but this is irrelevant as what is of the most importance is its consistent definition and use.

It is important to note that its outcomes can in no way indicate whether an LHB or other geographical entity is better or worse than Europe.

As the rates are thankfully often very small it is standard practice in these analyses to present them scaled up to rates per hundred thousand population. This can lead to two problems of misinterpretation.

· Firstly, it is obvious that many areas, particularly sub LHB level, have fewer than one hundred thousand residents. This is irrelevant as the scaling to one hundred thousand is primarily to avoid presenting rates for rare events, such as suicide, which may have to run to a number of decimal places to get any figure other than zero. 

· Secondly, although the rates are quoted as per hundred thousand it is not possible to calculate the actual number of events in a given population if both the standardised event rate and the population at risk are known.

Standardised rates are primarily used when there is a need or justification for making an adjustment for potentially confounding factor of age. Such rates are then of use for drawing direct comparisons between areas such as LHBs.
1.4 Confidence intervals and statistical significance

Where applicable and possible to do so, 95 per cent confidence intervals have been calculated. Confidence intervals are indications of the natural variation that would be expected around a rate and they must be considered when assessing or interpreting a rate. 

In the context of this report all rates are essentially estimates of the true population rate, whether they be calculated from survey data, such as the Welsh Health Survey, or from other data sources. As such the 95 per cent confidence interval represents a range which has a 95 per cent probability of including the true population rate. 

The size of the confidence interval is dependent on the size of the population from which the events came and an assumption about the statistical distribution of the data. Generally speaking, rates based on small populations are likely to have wider confidence intervals. Conversely, rates based on large populations are likely to have narrower confidence intervals.

Confidence intervals cannot be used to assess the statistical significance of different areas, only an appropriate statistical test can do so. It is true that if a measure for Wales is outside the confidence interval for the LHB then an appropriate statistical test would always indicate a statistically significant difference. However the converse is not true, hence they cannot be used as a true test for statistical significance.

2 Setting the Scene

As mentioned in the introduction, the weather can affect a person’s health at any time of the year (WAG, 2006a). Some examples are highlighted in the diagram below:
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Most people enjoy sunny weather, but extreme heat can seriously damage a person’s health. During a heat wave, when both day time and night time temperatures stay high day after day, it can sometimes be fatal (WAG, 2006b). Cases of skin cancer have increased steadily over recent years, with exposure to sunlight being the main cause of the disease (WAG, 2006c). 

Older persons are particularly vulnerable in the winter months, with higher risks of hypothermia, trips and falls and developing influenza. Analyses relating to seasonal changes in hospital admissions for a range of conditions are included in this report (see section 4). Details on the uptake of the influenza (flu) vaccine can be found in the health needs assessment Infections report which can be accessed at:

http://www.wales.nhs.uk/sites3/page.cfm?orgid=368&pid=18574
The Welsh Assembly Government (WAG) runs a Keep Well This Winter campaign, which advises (WAG, 2006d):

· People get a free flu jab if over 65, or younger with certain conditions (see Infections chapter, link given above, for further details on eligible groups)

· Eat a varied and balanced diet to help stay healthy, active and independent

· Stay active to keep your body supple and your mind alert

· Call NHS Direct Wales for health advice and information 24 hours a day on (: 0845 46 47

The Keep Well This Winter website can be accessed at:

http://www.nhsdirect.wales.nhs.uk/kwtw/index.aspx?id=4&size=small.
3 Skin cancer 

The morbidity (incidence) data used in this chapter were supplied by the Welsh Cancer Intelligence & Surveillance Unit (WCISU) who are responsible for cancer incidence and survival analyses in Wales and, as such, collate and publish a wider range of cancer related statistics on their website http://www.wcisu.wales.nhs.uk.
Cancer Research UK estimates that one in three people in England & Wales will develop some form of cancer during their lifetime (CRUK, 2003). 
Solar radiation is the main known risk factor for three of the four main types of skin cancer (Detels et al, 2002). However, of those three, only malignant melanomas are considered here. The other two, squamous cell and basal cell carcinoma, are often diagnosed and treated without pathological confirmation and are therefore incompletely and inconsistently registered. In addition they are very rarely fatal (Coleman et al, 1999). As such, almost all cancer registries routinely exclude these two types, coded in ICD10 as C44 (other malignant neoplasms of skin), from routine publications and tabulations. 
3.1 Morbidity

As solar radiation is the main causation of melanoma, its avoidance must be the only main preventative measure that can be promoted, given that there is mixed evidence as to the effectiveness of sunscreens in preventing melanoma (Gore & Russell, 2003). Whilst there is little overall difference in risk between males and females, the most common anatomical sites differ with melanomas found most frequently on the trunks of males and on the lower limbs of females (Detels et al, 2002). People with blond and red hair are at higher risk of developing malignant melanoma, as are people with fair and/or very photo-reactive skin. In addition, malignant melanoma has been observed to be more common in indoor workers and in the higher socioeconomic classes (Gore & Russell, 2003). These associations may be due to less awareness/compliance with solar avoidance and perhaps a greater exposure to extreme solar radiation, i.e. foreign holidays.   
Whilst malignant melanoma is rare in those aged less than twenty, its linear relationship with age makes it one of the more common tumours in young adulthood (Detels et al, 2002). This linear relationship with age is strongest for melanomas on the face and, in fact, the incidence of melanomas on other parts of the body increases to middle age but declines thereafter.  

The chart and map on the following page shows that the highest registration rates occur in the extreme westerly and southerly LHBs. The data for the chart and map can be found in table 1 in the appendix. 
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3.2 Mortality

Whilst the number of deaths is still relatively small, across Wales, the age standardised rate increased substantially between 1996 and 2004 (as shown below and in table 2 in the appendix).

[image: image3.emf]3-year rolling average European age standardised 

mortality rates (EASMRs) with underlying cause of 

death of malignant melanoma, Wales: 1996-2004

Source

: Annual District Death Extract (ADDE), ONS

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

1996-

1998

1997-

1999

1998-

2000

1999-

2001

2000-

2002

2001-

2003

2002-

2004

EASMR (per 100,000 population)


The relationship with age is shown clearly in the chart below and in table 3 in the appendix. 
[image: image4.emf]Deaths resulting from malignant melanoma

persons, age specific rates, Wales: 2002-2004

Data source: 

Annual District Death Extract (ADDE), ONS
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The chart below (and table 4 in the appendix) shows that the number of deaths in males and females are broadly similar, other than in the 50-59 age group. Overall males accounted for 54 per cent of all melanoma deaths.  
[image: image5.emf]Deaths resulting from malignant melanoma

by age and sex, Wales: 2002-2004

Data source: Annual District Death Extract (ADDE), ONS
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4 Health service utilisation 

4.1 Emergency admissions

Overall average daily emergency admissions show a general trend of being lowest in August (787) and highest in December (854). This trend, with admissions declining month on month from January to August and climbing thereafter is shown below.  
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Certain disease groups are examined in more detail on the following pages. Data for all the health service utilisation charts can be found in table 5 in the appendix.
4.1.1 Infectious diseases

Average daily emergency admissions resulting from infectious diseases peak in March (37), having risen steadily from September (24) to December and then more sharply in January and February. From March they more or less decline month on month, except for a very slight rise in July to the lowest points of the year in August.
[image: image7.emf]Average number of persons admitted for emergency 
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4.1.2 Respiratory diseases

Average daily emergency admissions resulting from respiratory diseases peak in December (152), having risen constantly from August (67) to November and then rapidly to December. They decline slightly in January and then decline more or less constantly back to the low point of August.
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4.1.3 Circulatory disease

Average daily Circulatory disease emergency admissions show less variation and less seasonality than is seen for some other diseases. The lowest number occur in August (98) and the greatest number in April (105) with higher levels seen in the months from January to April. 
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4.1.4 Injury and external causes

Average daily emergency admissions resulting from injury and external causes peak in August (133), having risen constantly between January (108) and May. Admissions are constant from May to July until the peak in August. From this peak they tail off steadily back to the low point in January.
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Source: 
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4.1.5 Emergency admissions for other causes

A number of other conditions that are not shown here were examined and were found to exhibit subtle seasonal traits for emergency admissions with admissions generally being slightly highest in the middle of the year and lower at the end and beginning of the year. These include cancer, mental and behavioural disorders, and diseases of the digestive system, genitourinary system, nervous system and skin and subcutaneous tissue.   
5 Excess winter mortality 

Excess winter mortality is a measure of additional deaths seen in winter months (deaths occurring in December to March) compared to non-winter months (April to July of the current year and August to November of the previous year). The Excess Winter Deaths (EWD) index is calculated as excess winter deaths divided by the average non-winter deaths, expressed as a percentage (ONS, 2005b).
The elderly are more susceptible to the cold than other age groups. The chart below shows the EWD index for persons aged 65 and over by LHB; three years’ data have been combined to account for variations which may occur in the climate from year to year (see also appendix – table 6). 

[image: image11.emf]Excess winter deaths (EWD) index for persons aged 65+

by Local Health Board: August 2001 - July 2004

Source: Annual District Death Extract (ADDE), ONS
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Appendix

Table 1

[image: image12.emf]Cancer registrations for malignant melanoma, persons, all ages

by area of residence: 1995-2004

ICD10: C43

Number, EASR and 95% C.I.

Unitary Authority

Total cases 

1995-2004

Average 

number of 

cases per 

annum

EASR LCL UCL

Isle of Anglesey 93.0 9 10.8 8.5 13.0

Gwynedd 151.0 15 10.5 8.8 12.3

Conwy 144.0 14 9.2 7.6 10.9

Denbighshire 86.0 9 7.3 5.6 8.9

Flintshire 182.0 18 11.0 9.4 12.6

Wrexham 142.0 14 10.0 8.3 11.7

Powys 145.0 15 9.0 7.5 10.6

Ceredigion 83.0 8 9.0 7.0 11.1

Pembrokeshire 175.0 18 12.5 10.5 14.4

Carmarthenshire 188.0 19 9.0 7.6 10.3

Swansea 291.0 29 10.4 9.1 11.6

Neath Port Talbot 151.0 15 9.0 7.5 10.5

Bridgend 204.0 20 13.7 11.8 15.6

The Vale of Glamorgan 173.0 17 12.5 10.5 14.4

Cardiff 317.0 32 9.6 8.5 10.7

Rhondda Cynon Taff 241.0 24 8.9 7.8 10.1

Merthyr Tydfil 62.0 6 9.8 7.3 12.3

Caerphilly 146.0 15 7.7 6.4 9.0

Blaenau Gwent 37.0 4 4.7 3.1 6.3

Torfaen 85.0 9 8.2 6.4 9.9

Monmouthshire 91.0 9 8.7 6.9 10.6

Newport 137.0 14 8.6 7.1 10.1

Wales 3324.0 332 9.7 9.3 10.0

Source: WCISU


Table 2

[image: image13.emf]3-year rolling average European age standardised mortality

rates (EASMRs) with underlying cause of death of

malignant melanoma Wales: 1996-2004

Rare per 100,000 population

3-year period

Average 

no. of 

deaths 

per year

EASMR LCL UCL

1996-1998 68 1.8 1.6 2.1

1997-1999 77 2.1 1.8 2.4

1998-2000 86 2.4 2.1 2.7

1999-2001 90 2.4 2.1 2.8

2000-2002 88 2.3 2.1 2.7

2001-2003 97 2.6 2.3 2.9

2002-2004 105 2.7 2.4 3.1


Table 3

[image: image14.emf]Deaths resulting from malignant melanoma

by age and sex, Wales: 2002-2004

Age specific mortality rate, per 100,000 persons

Age band Persons

0-9 0.0

10-19 0.0

20-29 0.2

30-39 0.6

40-49 0.9

50-59 1.2

60-69 2.6

70-79 3.9

80+ 5.1

All ages 1.2

Source: Annual District Death Extract (ADDE), ONS


Table 4

[image: image15.emf]Deaths resulting from malignant melanoma

by age and sex, Wales: 2002-2004

Average number of deaths per year

Age band Males Females Persons

0-4 0 0 0

5-9 0 0 0

10-14 0 0 0

15-19 0 0 0

20-24 0 0 1

25-29 1 0 1

30-34 2 1 3

35-39 2 2 4

40-44 3 2 5

45-49 2 3 5

50-54 4 1 6

55-59 5 3 8

60-64 6 7 14

65-69 5 5 10

70-74 7 6 13

75-79 8 6 15

80-84 4 4 8

85+ 6 7 13

All ages 57 48 105

Source: Annual District Death Extract (ADDE), ONS

Note: males and females may not equal persons due to rounding of

sex specific annual averages


Table 5
[image: image16.emf]Average number per day

Month All causes

Infectious 

diseases

Circulatory 

disease

Respiratory 

disease

Injuries and 

external 

causes

January 850 30 106 141 108

February 848 33 106 117 114

March 847 37 105 109 116

April 826 34 108 98 123

May 815 29 104 90 127

June 814 27 102 85 127

July 807 27 101 79 128

August 787 23 98 67 133

September 818 24 102 82 129

October 826 27 102 99 121

November 843 28 102 115 117

December 854 30 100 152 115

Source: PEDW

Average number of persons admitted for emergency inpatient care per day by 

month, Wales: 1999-2005


Table 6
[image: image17.emf]Local Health Board

Average no. 

of non-winter 

deaths per 

year

Average no. 

of winter 

deaths per 

year

Average no. 

of excess 

winter deaths 

per year*

Excess winter 

deaths (EWD) 

index

Isle of Anglesey 210 239 29 13.9

Gwynedd 370 424 54 14.7

Conwy 446 495 49 11.1

Denbighshire 328 372 45 13.6

Flintshire 370 430 60 16.1

Wrexham 366 436 70 19.2

Powys 410 479 69 16.8

Ceredigion 207 249 42 20.3

Pembrokeshire 362 408 46 12.7

Carmarthenshire 631 723 92 14.6

Swansea 693 818 125 18.0

Neath Port Talbot 450 511 61 13.4

Bridgend 375 462 88 23.4

The Vale of Glamorgan 343 423 79 23.1

Cardiff 766 885 119 15.5

Rhondda Cynon Taff 685 812 127 18.5

Merthyr Tydfil 169 205 36 21.0

Caerphilly 468 535 67 14.4

Blaenau Gwent 244 261 17 7.0

Torfaen 248 289 42 16.8

Monmouthshire 238 280 43 18.0

Newport 356 429 73 20.5

Wales 8,734 10165 1431 16.4

Source: 

Annual District Death Extract (ADDE), ONS

* figures may not correspond due to rounding

Excess winter deaths (EWD) index for persons aged 65+ by Local Health Board: 

August 2001 - July 2004











Authors


Gareth Davies and Tracy Price


Health Information Analysis Team (HIAT)


Acknowledgements


The authors also wish to thank the following for their valuable contributions:


Martin Heaven, Nathan Lester, Anna Childs, Hugo Cosh, Margaret Webber and Lisa Williams (HIAT) and Julie Jones (NPHS Carmarthen)


Ceri White and Dr John Steward from the Welsh Cancer Intelligence Surveillance Unit (WCISU)





























	Version: 2a
	Date: 31st January 2007
	Status: Final

	Author: Health Information Analysis Team
	Page: 1 of 30
	



