Health Equity Profile on the Provision of Primary Hip and Knee Replacements
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Executive summary

Introduction

· Health equity audits identify how fairly services or other resources are distributed in relation to the health needs of different groups and areas.  This report looks at how equitable the provision of hip and knee replacements are within North Somerset.  

Profile of current provision

· Over the last five years more hip than knee replacements have been undertaken on North Somerset residents.  In 2007/08 there were 379 primary hip replacements compared to 319 primary knee replacements undertaken.  

· Rates of hip and knee replacements have been increasing dramatically in all PCT’s within the Avon area. However, compared to the other PCT areas, rates of knee replacement have increased at a slower rate in North Somerset.   Although when compared to national figures provision of knee replacement in North Somerset is still 16% higher.  

· Women living in North Somerset are more likely to undergo hip and knee replacements than men.  For every ten hip and knee replacements, less than four were undertaken on a man.  

· Rates of hip and knee replacements tend to increase with age, falling after the age of 74 for hips and 79 for knees.

· Across North Somerset rates of hip replacement across the deprivation quintiles, wards and different locality areas did not differ statistically demonstrating that provision is distributed fairly evenly among the different areas.    

· Rates of knee replacement were higher for those living in the 3rd deprivation quintile and did not follow the usual pattern that is seen with other conditions.  Weston Super Mare Milton and Old Worle and Weston Super Mare South have significantly higher rates of knee replacement than other wards within North Somerset.  Clevedon Walton has significantly lower rates than other areas wards.  No pattern emerges when looking at the provision of knee replacements by locality area.   

Estimates of need for joint replacement

· A number of population based studies have been conducted estimating the need of hip and knee replacements.  Each study uses slightly different thresholds, methods and age groups so comparisons are problematic.  

· Each study estimates higher levels of overall need than that which is provided at a local level. Fieldwork for the studies was undertaken some years ago.  The most recent study was conducted in 2002 and although provision had improved by that time, it was still low in comparison with today’s levels
.  In addition people waited an average of 246 days before undergoing a hip replacement compared to 113 now.  Therefore there was probably a larger pool of people waiting for surgery than there is now which will have artificially increased the prevalence estimates.  No further studies have been undertaken so it is difficult to test out this hypothesis.  

· Willingness and appropriateness to undergo surgery were not taken into account in many of these studies and may explain the discrepancy between need and provision.  The data used within this report only includes NHS procedures therefore these figures could be an under estimate of provision particular for the most affluent areas where people are more likely to undergo surgery privately.  

Comparison of need and provision

· The detailed work undertaken by the University of Bristol (UoB) was used to investigate whether provision was equitable between different demographic groups within the North Somerset area 

· The provision of hip and knee replacement between men and women looks to be in line with estimates of need.

· The provision of hip and knee replacements for those aged 50-59 and over the age of 80 is lower than the estimates suggest are needed.  Willingness and appropriateness for surgery may play an important factor in explaining this discrepancy.

· Ethnicity was not a significant predictor of need for hip and knee replacements and therefore provision needs to be seen in terms of their share of the population.

· The provision of hip and knee replacements in the most deprived quintile are lower than the estimates suggest are needed.  Willingness to undergo surgery could again play an important part in explaining this discrepancy.  

Conclusion

· Whilst provision of joint replacements has improved over the last eight years, rates of knee replacement in North Somerset have increased at a slower rate than the other Avon areas.    

· Estimates of need are based on studies where the fieldwork was undertaken some years ago.  Provision has increased dramatically in the meantime therefore the figures are likely to over estimate levels of need.  Until more up to date estimates are published the large discrepancies between provision and need are likely to persist.  

· This analysis suggests that inequity in provision may exist by age and the deprivation quintile of the area in which you live.  However before any firm conclusions can be drawn further work needs to be undertaken bearing in mind willingness and appropriateness to undergo surgery.

Chapter 1:  Introduction 

Health equity audits identify how fairly services or other resources are distributed in relation to the health needs of different groups and areas.  The overall aim is not to distribute resources equally but in, relation to health need, otherwise inequities occur which lead to health inequalities. Research has shown that barriers exist within the healthcare system and the wider setting that prevent some people from undergoing the surgery they need.  

Barriers may occur at any point in the pathway to accessing care. At the bottom of the clinical iceberg are those in need. Of these people only some will seek help from a doctor for their joint pain and disability. The GP is the gatekeeper to accessing medical care. Of those who see a GP, only some will be referred to an orthopedic consultant. Once people have seen a consultant, not all of them will be placed on the waiting list for surgery. Even once on the waiting list, some receive an operation quicker than others or chose not to undergo the operation. 
This report looks at how equitable the provision of hip and knee replacements is within North Somerset.  The first section looks at current provision and describes how the procedure rates have changed over time.  It then looks at the demographic profile of those receiving joint replacements discussing how provision compares to the population profile of North Somerset.  The next section introduces the estimates of need for joint replacement and makes a comparison with current provision. The final section takes the detailed work undertaken by the University of Bristol and compares the estimated need against current provision and makes a judgement on how equitable provision is across the various sub groups within the population.  

Background

Osteoarthritis is a common condition, particularly among the elderly.  It represents a major cause of morbidity, disability and social isolation and can often lead to the need for hip and knee replacement.  Joint replacement is a common and highly successful operation reducing pain, increasing mobility and improving the quality of life of those suffering from worn or damaged joints.  

Scoring methods

Smith et al (2005) undertook a review of the different disease specific measures used in five areas of surgery
.  In the area of hip and knee replacements 13 different measures were identified.  A psychometric appraisal of these was undertaken and showed little difference between the Oxford Hip and Knee score and the WOMAC score.  However, practitioners stated a preference for the former and therefore the use of the Oxford Hip and knee score was recommended.  

The Oxford hip and knee score is a 12-item questionnaire completed by patients who undergo joint replacements. Scores for each question range from 0 to 4 with 4 being the best outcome. This method, when summed, produces overall scores running from 0 to 48 with 48 being the best outcome.  Since their introduction in the late 1990’s the scores have been extensively used and have been adopted locally across the Avon area.  

Methodology

NHS North Somerset is producing this health equity profile on behalf of the other ‘Avon’ Primary Care Trusts (PCT)
. As already mentioned replacement of the hip and knee joints are common elective procedures.  Locally, admissions for arthritis of the hip and knee both fall in the top ten causes of admissions during 2007/08 
.  

Extracting hip and knee procedures

Primary hip and knee procedures were extracted from the local admitted patient care database.  A record was selected if they met the following criteria

· The patient was resident in either Bath and North East Somerset, Bristol

· , North Somerset or South Gloucestershire

· The admission started between April 2000 and March 2008

· If an admission included an operation classified as either a primary hip or knee replacement.  

· The admission was an emergency or an elective procedure.  

Using the NHS number multiple admissions were identified.  If a single patient had two hip or knee replacements both were included in the dataset that looked at trends over time, but only the first admission was included in the demographic analysis.  By doing this a true reflection of provision was shown and people weren’t double counted within the demographic analysis.     

Utilisation of need assessment estimates within the report

Bristol University have estimated the need of hip and knee replacements. Using the English Longitudinal Study of Ageing (ELSA), multilevel Poisson regression modelling was used to produce local authority and national estimates of the need for joint replacement.  Rate ratios were calculated for different demographic characteristics such as sex, age and deprivation.

The demographic rate ratios were applied to the specific PCT populations as estimated by the 2007 mid year estimates.  These numbers were constrained by using the estimated district level rate of need for hip and knee replacement and applying the estimated rate ratios for each demographic group.  By doing this, the same overall numbers of hip and knee replacements were always estimated and the ratios between the sub groups were maintained.  

Chapter 2:  A profile of current provision

This section describes trends in hip and knee replacements, illustrating provision over time and in comparison with the other Avon PCT’s, the South West, the ONS classification of ‘Smaller Prospering Towns’ and England.  It then describes the demographic profile of those currently receiving replacements.  

Description of provision

In North Somerset hip replacements are a more common procedure than knee replacements. In 2007/08 there were 379 primary hip replacements compared to 319 primary knee replacements. Of these, 93% of hip replacements and 96% of knee replacements were undertaken on an elective, non emergency basis.  Looking at the trends in emergency admissions within the PCT no pattern could be discerned with a random provision of replacements observed across the wards.  

Trends over time compared with the other Avon areas

Rates of hip provision have been dramatically increasing in North Somerset. Between 2000/01 and 2007/08 there was a 118% increase in the rate of provision compared to 79% % in Bristol, 107% in BANES and 121% in South Gloucestershire.  During 2006/07 rates fell in North Somerset (although not significantly so), but they have now increased and are at their highest level.  
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Rates have been significantly higher than provision in England for all but two years (2002/3 and 2004/5).This is in line with provision in the ONS classification group, ‘Prospering Smaller Towns, which, North Somerset belongs to.  
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NB:  Rates are standardised (set to 100) to the England figures from 2004/05

Rates of knee provision have been steadily increasing in North Somerset although compared to the other Avon areas provision has increased at a slower rate.  Between 2000/01 and 2007/08 there was a 55% increase in the rate of provision compared to 109% in Bristol, 126% in BANES and 122% in South Gloucestershire.  Rates of knee replacement in North Somerset are the lowest across Avon, although not significantly so.  
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Provision of knee replacements compared to England, tends to be higher although not statistically so. The only year where a statistically significant difference was recorded was in 2004/05 where provision reached a peak of 30% above England.  Since then provision compared to England has fallen and rates are comparable to the other areas.  
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NB:  Rates are standardised (set to 100) to the England figures from 2004/05

Sex and age breakdown of patients

Nationally women are more likely to undergo hip and knee replacements than men and the same appears to be true in North Somerset.  Between 2003/04 and 2007/08 for every ten hip replacements, less than four were undertaken on a man.  The ratio of women to men for knee replacements is similar (3:2). These trends are also evident across the other PCT’s.   There are a higher number of women than men in North Somerset although when this is controlled for a difference still persists.   
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Source:  local APC data
Rates of hip and knee replacements tend to increase with age.  The age specific rates of hip replacements reach a peak in the 70-74 age group stabilise and then it falls, whilst the crude rate of knees reaches a peak for those aged 75-79 and then falls thereafter.  Once again this trend is also evident across the other Avon PCTs
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Source:  local APC data
Ethnicity of patients

The age profile of non-white residents tends to be younger than the general North Somerset population.   The latest estimates from the Office of National Statistics (ONS)
 suggest that 3% of the population are from a non-white background but of those past retirement age, only 1% are from this group.  Unfortunately, it is not possible to get a more detailed age breakdown of the non-white population but as most joint replacements is not required until later life, it is worth bearing in mind. 

Ethnicity recording in the local admissions database has been improving over the last few years.  Amongst patients who received either a primary hip or knee replacement recording has risen from a low of 67% in 2002/03 to 89% in 2007/08.  Between 2003/04 and 2007/08 five patients from a non white ethnic background received a primary hip replacement equating to 0.4% of all those who underwent this procedure. During the same period, four people received a primary knee replacement (0.4% of the population).  

Deprivation

Research has shown a link between deprivation levels and poor health, with people living in areas of high deprivation experiencing poorer health.  The below graph shows the age standardised rates of hip and knee replacements across the national deprivation quintiles.  None of the hip rates are statistically different from one another suggesting that provision is distributed fairly evenly across the five quintiles.  The rate of knee replacement doesn’t appear to follow the usual linear pattern that is seen with other conditions.   Rates of provision are significantly higher for those living in 3rd quintile compared with those living in the 1st and 4th quintiles.  Rates in the most deprived quintile are the second highest but are not significantly different from any of the other areas.  
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Where do hip and knee replacement patients live within North Somerset

Locality areas

North Somerset has been separated into four adult social service areas; these are Clevedon and Portishead, Nailsea, Weston-super-mare and Worle.   Nearly one in three hip and knee replacements was undertaken on residents living in the Nailsea area (See Appendix B for a breakdown of numbers by ward and locality area).  However, when the age profile of the population is taken into account the rates of provision in Nailsea are comparable to the other three areas.      The below graphs show the age standardised rates of hip and knee replacement in the four locality areas.  None of the rates are statistically different from one another demonstrating that provision is distributed fairly evenly among the four areas.
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Wards

There are 36 wards across North Somerset so the number of hip and knee replacements in some of these areas is small and rates of provision should be treated with caution. Between 2003/04 and 2007/08 the number of hip replacements ranged from 95 in Weston-super-Mare Milton and Old Worle to 11 in Portishead West (see Appendix B for a breakdown of numbers by ward and locality area). The below graphs plot the rates of hip replacements controlling for the differing age profiles.  None of the ward rates are statistically different from one another.  Portishead Central had the highest rates of hip replacements, although as there were only 22 procedures during the 5 year period the confidence intervals are very wide.  Interestingly three of the top five wards fall in the least deprived quintile in the country.  
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The number of knee replacements ranged from 86 Weston-super-Mare Milton and Old Worle to 13 in Easton in Gordano and Portishead Central.  When the age profile of the area is taken into accounts rates are still significantly higher than other areas in Weston Super Mare Milton and Old Worle and Weston Super Mare South.  
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Chapter 3:  Estimates of need for joint replacement

Precise estimates of the prevalence of osteoarthritis (OA) which may lead to a need for joint replacement are elusive.  Reasons for this include problems associated with definition and diagnosis as well as differences in coding practices.  Based on radiographic evidence it is estimated that between 10% to 25% of people over the age of 55 have OA of the hip whilst between 14% to 34% have OA of the knee
. However the presence of radiographic OA does not necessarily predict its likely progression to a symptomatic state.

Point prevalence estimates

A number of population based studies have been conducted estimating the prevalence of need for hip and knee replacements at one point in time.  These are from North Yorkshire
, Somerset and Avon (SASH)
, Wiltshire and Sheffield
 and a model based approach undertaken by the University of Bristol
 (see Appendix C for further details).  Each study uses slightly different thresholds, methods and age groups so comparisons are difficult.  

Applying the point prevalence rates of the different studies to the North Somerset population suggests that provision makes up between 7% and 13% of estimated need for hip replacements (compared to 7% to 12% nationally) and 5% to 16% of knee replacements (compared to 6% to 19% nationally).  This is surprisingly low especially bearing in mind that in line with national trends provision has been increasing dramatically across North Somerset and the other Avon areas.  

Table 1 Comparing estimated need of hip replacement to provision in North Somerset and England during 2006/7
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Table 2: Comparing estimated need of knee replacement to provision in North Somerset and England during 2006/7
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Explanations for the discrepancy 

Fieldwork for the studies cited above was undertaken some years ago.  The most recent study was conducted in 2002 and although as earlier analysis showed provision had improved by that time, it was still low in comparison with today’s levels
.  In addition people waited an average of 246 days before undergoing a hip replacement compared to 113 now.  Therefore there was probably a larger pool of people waiting for surgery than there is now which will have artificially increased the prevalence estimates.  No further studies have been undertaken so it is difficult to test out this hypothesis.  

As mentioned previously the data used within this report only includes NHS procedures therefore these figures could be an under estimate of provision particular for the most affluent areas where people are more likely to undergo surgery privately.  

Taking into account demand for surgery

Willingness and appropriateness for surgery, which a number of the studies did not take into, account will also play there part.  The SASH survey found that when willingness to undergo surgery was controlled for estimates of knee replacement dropped by a third, although no association was found for the estimate of hip replacements. Some have argued that estimates of need should adjust for willingness for surgery. However, these are likely determinants of why inequities between different groups exist and we feel that by controlling for them we would be controlling some of the contexts which explain the discrepancy.  

Further work needed

It is clear that further work in this area is necessary.  Waiting times are now at an all time low and there is no evidence locally that there is a large pool of unmet need.  In addition this under provision can be seen across the Avon areas and England so it is not just a local problem.  The fact that the prevalence estimates were based on data that was collected at a time when provision was low and waiting times were long will have inflated the estimates of need, however without further studies it is difficult to control for this.  

Chapter 4:  Comparison of need and provision 

The next section uses the work undertaken by the University of Bristol (UoB) to investigate whether provision is equitable between different demographic groups within the North Somerset area.  It assumes that even though the overall rates in this study are very high, the methodology will give a good insight into variations within different demographic groups. 

Sex

Research has shown that whilst women are more likely to require hip and knee replacements than men rates of access tend to be similar.  Earlier it was shown that in North Somerset women are more likely to receive both a hip and knee replacement than men, but how does this difference compare to the estimated need.  According to estimates by the University of Bristol  around 64% of hip replacement should be on women aged over 50 which matches the proportion that is currently being undertaken. The proportionate differences for knees shows a small differential (63% need versus 60% provision for women) although it is not statistically significant (See appendix (see Appendix D).    

Age and the intermediary relationship with sex

As mentioned earlier need for joint replacement increases with age.  However, The UoB’ research demonstrated that amongst the over 50’s there it is not a straightforward linear relationship.   Rates are estimated to increase through the age groups until 80-84 and then reduce in the over 85’s due probably to the vast majority of patients who require them already having had the procedure.

When North Somerset’s local population structure is taken into account the proportionate share for hip replacements across the four age groups are spread fairly evenly, although because of the population structure a smaller proportion of males aged over 80 are estimated to be in need a hip replacement than women.  

When need is compared to actual provision men and women aged under 60 and over the age of 80 appear to have a smaller number of hip replacements undertaken on them than the estimates suggest is needed.  A similar pattern can also be observed for knee replacements. These differences are statistically significant at the 1% level for both men and women (see Appendix D).      
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Ethnicity 

When ethnicity was entered into the statistical model and other factors such as sex, age and deprivation were controlled for it was found that ethnicity was not a significant predictor of need for hip and knee replacements.   This suggests that if provision were to be equitable it would be equal to their proportionate share across the whole population.  As mentioned earlier nine hip and knee replacement in total were undertaken on people from a non white ethnic background. As mentioned earlier because no detailed breakdown of ethnicity by age group exists it is difficult to judge whether an inequity exists, although numbers do appear a little lower than we would expect. 

Deprivation

As noted earlier provision across the IMD quintiles for hip replacements were equal, however based on findings from the UoB and other researchers, this suggests that an inequity may exist.
  The work by the UoB estimates that need increases with deprivation levels, with a need rate ratio of 1:3 hip replacement in every thousand people living in the least deprived quintile compared to the most.  When these figures are applied to our local population it is estimated that 14% of hip replacements should be undertaken on people living in our most deprived area, compared to an actual provision of 8%.  The differences between provision and need are statistically significant at the 1% level (see Appendix D).  
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As with hips, the UoB estimates that need of knee replacement increases with levels of deprivation with a need rate ratio of 1:3 knee replacements in every thousand people living in the most affluent quintile compared to the most deprived.  When these figures are applied to our local population it is estimated that 15% of knee replacements should be undertaken on people living in our most deprived area, compared to an actual provision of 7%.  The differences between provision and need are statistically significant at the 1% level (see Appendix D).  
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Chapter 5:  Conclusion

The number of primary hip and knee replacements carried out in North Somerset has increased dramatically over the last few years and when measured against provision in England is very favourable.  However, when compared to estimated need, provision appears low, regardless of which study estimates were used.  This isn’t a trend that is peculiar to North Somerset but can be observed across the other Avon areas and England as a whole.  

There have been dramatic changes in provision over the last eight to nine years but the most recent estimate of need is based on data collected in 2002.  It is suggested that until more up to date estimates are published the large discrepancies between provision and need are likely to persist.  

This report and its findings will be shared with relevant stakeholders including GPs and practitioners working in the Muscular Skeletal Service. One further explanation for the discrepancy between need and provision could be that the scores used to assess need for joint replacements were set to a lower threshold than that which is used within the health care setting.  Further work needs to be undertaken with practitioners to test out how the estimates of need compare to their experiences and whether differing thresholds can explain some of the discrepancies. 

Murray et al (2007)
 looked at the Oxford hip and knee scores for patients before and after their joint replacement operation.  His work suggests that the benefits for joint replacement can be observed in patients across the full range of scores and is not limited to the most severe cases.  Depending on the outcome of the work with practitioners a possible suggestion could be that when resources allow, the threshold at which patients are referred for joint replacement could be lowered.

The provision of hip and knee replacements for those aged 50-59 and 80+ is lower than the estimates suggest are needed.  Hip replacements are estimated to last 20 years whilst knee replacements have a shorter life span of between 10 to 12 years
.  There may be a reluctance to recommend surgery to those aged over 80 because of the recovery period and the risks associated with surgery later in life.  Likewise, if replacements are undertaken on patients during their 50’s they may require a second replacement later in life something that the clinician and the patient could be keen to avoid 

We also found that the provision of joint replacements in the most deprived quintile was lower than the estimates suggest are needed. The reasons for this discrepancy are unclear but could include willingness and appropriateness for surgery.  The ward level analysis demonstrates that rates of knee provision in Weston Super Mare West were significantly lower than provision in North Somerset overall.  This area falls in the second most deprived quintile and could be an area of further focus.  

Research from the SASH study showed that when willingness to undergo surgery was taken into account the estimates of need for knee replacement fell by a third.  Andrew Judge who led on the work by the University of Bristol is planning to look into how this influences estimates of need and it will be interesting to see his findings.  

Some people have argued that estimates of need should adjust for willingness for surgery. However, these are likely determinants of why inequities between different groups exist and we feel that by controlling for them we would be controlling some of the contexts which explain the discrepancy.  However, it is recognised that by not doing this it is difficult to use these estimates to assess what current provision should be.  But it is felt that because of this and the dramatic changes in provision over the last eight to nine years that further work needs to be undertaken before we can assess whether provision is in line with need.     
Appendices
Appendix A:  Codes used to extract primary hip and knee replacements

	Code
	Description

	W371
	Primary total prosthetic replacement of hip joint using cement

	W381
	Primary total prosthetic replacement of hip joint not using cement

	W391
	Primary total prosthetic replacement of hip joint not elsewhere classified

	W941
	Primary hybrid prosthetic replacement of hip joint using cemented femoral component

	W951
	Primary hybrid prosthetic replacement of hip joint using cement NEC


OPCS codes used to extract primary knee replacements

	Code
	Description

	W401
	Primary total prosthetic replacement of knee joint using cement

	W41.1
	Primary total prosthetic replacement of knee joint not using cement

	W42.1
	Primary total prosthetic replacement of knee joint not elsewhere classified


Appendix B: Table A1:  Number of hip and knee replacements by locality area and ward between 2003/04 and 2007/08

[image: image12.emf]Number % of total Number % of total

North Somerset

1415

100%

1252 100%

Clevedon Central

27 2% 22 2%

Clevedon East

27 2% 27 2%

Clevedon North

24 2% 25 2%

Clevedon South

14 1% 16 1%

Clevedon Walton

22 2% 16 1%

Clevedon West

28 2% 26 2%

Clevedon Yeo

14 1% 15 1%

Easton-in-Gordano

19 1% 13 1%

Gordano

26 2% 30 2%

Pill

31 2% 31 2%

Portishead Central

22 2% 13 1%

Portishead Coast

24 2% 26 2%

Portishead East

20 1% 20 2%

Portishead Redcliffe Bay

21 1% 19 2%

Portishead South and North Weston

18 1% 23 2%

Portishead West

11 1% 20 2%

Clevedon & Portishead 

348 25% 342 27%

Backwell

48 3% 36 3%

Banwell and Winscombe

69 5% 80 6%

Blagdon and Churchill

21 1% 17 1%

Congresbury

21 1% 22 2%

Nailsea East

40 3% 23 2%

Nailsea North and West

66 5% 76 6%

Winford

26 2% 14 1%

Wraxall and Long Ashton

41 3% 37 3%

Wrington

20 1% 25 2%

Yatton

80 6% 45 4%

Nailsea Area 

432 31% 375 30%

Hutton and Locking

71 5% 64 5%

Weston-super-Mare Central

41 3% 29 2%

Weston-super-Mare Clarence and Uphill

89 6% 69 6%

Weston-super-Mare East

83 6% 52 4%

Weston-super-Mare South

69 5% 64 5%

Weston-super-Mare West

71 5% 39 3%

Weston-super-Mare

424 30% 317 25%

Kewstoke

20 1% 18 1%

Weston-super-Mare Milton and Old Worle

95 7% 86 7%

Weston-super-Mare North Worle

46 3% 40 3%

Weston-super-Mare South Worle

50 4% 74 6%

Worle Area

211 15% 218 17%

Hip replacements Knee replacements


Source:  Local APC data

Appendix C:  Estimating the need for hip and knee replacements

Precise estimates of the prevalence and incidence of osteoarthritis (OA) which may lead to a need for joint replacement are elusive.  Reasons for this include problems associated with definition and diagnosis as well as coding practices.  Based on radiographic evidence it is estimated that between 10% to 25% of people over the age of 55 have OA of the hip and between 14% and 34% have OA of the knee. However it needs to be borne in mind that the presence of radiographic OA does not predict its likely progression to a symptomatic state.

A number of population based studies have been conducted estimating the need of hip and knee replacements.  These are from North Yorkshire, Somerset and Avon, Wiltshire and Sheffield and a model based approach undertaken by the University of Bristol.  Each study uses slightly different thresholds, methods and age groups so comparisons are problematic.  The next section gives a brief description of the methods used, highlights the overall estimates and present results by various socio demographic characteristics.

North Yorkshire study


An initial postal survey was sent to a multistage stratified sample of residents living in North Yorkshire Health Authority who were aged 55 and over.  From these 1,277 patients with knee problems were identified and a further more detailed questionnaire was sent out.  Responses rates for the two surveys were fairly high for a postal survey 86% and 78% respectively 

Pain and disability consistent with the need to consider arthroplasty was found in 20 per 1000 population  (95% confidence interval 18 to 23) and of these, 4 (3 to 6) per 1000 population suffered from extreme disability. Age and sex specific rates showed that women aged 65 and over had a higher need of knee replacement than men in the same age groups.  Rates for those aged over 75 years was twice that of men (women 42 men 20 per 1000 population).

Somerset and Avon Survey of Health (SASH)


The study consisted of a cross-sectional stratified random sample of 28 080 individuals aged 35 and over from 40 general practices in Avon and Somerset. Disease was identified through a two-stage process: a self-report screening questionnaire and a subsequent clinical examination.  The requirement for total hip and knee replacement surgery was estimated on the basis of pain and loss of functional ability, with adjustment for evidence of co morbidity and patients' treatment preferences.

The need for hip replacement was estimated at 15 per 1000 people aged over 35 (95% confidence interval 13 to 18).  Whilst knee rates were higher at 27 per 1000 people aged over 35 (95% confidence intervals 25 to 30). In line with the above study need for knee replacement increased with age.  Although need was greater for men aged under 65 than women, this trend reversed for those aged over 65.  The paper on hip replacement demonstrated that need was greater in women than men.  
Wiltshire and Sheffield study


This study used the same methodology as those conducted in North Yorkshire.    Self completion questionnaires were sent to 15,000 people aged 65 living in Sheffield and Wiltshire Health Authorities.  After three mailings a response rate of 78% was achieved.  

The need for hip replacement was estimated at 34 per 1000 people aged over 65 (95% confidence interval 30 to 38).  Whilst knee rates were higher at 51 per 1000 people aged over 65 (95% confidence intervals 46 to 56). As with the other studies need increased with age and women were twice as likely to require joint replacement than men.  

University of Bristol study
,

Using the English Longitudinal Study of Ageing (ELSA) multilevel Poisson regression modelling was used to produce local authority and national estimates of the need for joint replacement by various socio-demographic variables such as age, sex, deprivation, and ethnicity.

The rate of need for hip replacement in North Somerset, was 39 per 1000 people aged over 50 (95% CI 35, 44) and was not significantly different from the England average of (32 95%CI 28, 35). The overall rate of need for knee replacement in North Somerset was 52 per 1000 people aged over 50 (95% CI 47, 57) which was significantly higher than the England (41 95% CI 37, 45).  They also found that rates of need for hip and knee replacement increased with age and was lower in men than women.  Need was greatest for those living in the most deprived areas. Once other factors were controlled for ethnic group did not predict need for surgery.

Appendix D: Table A1:  Goodness of fit statistical calculations

[image: image13.emf]Knee Need versus provision by sex

Observed Expected Obs - Exp Squared

Divide by 

expected X

2

Male

490

457 33 1,089 2

Female

731

764 -33 1,089 1

1221 1,221

Hips need versus provision by sex

Observed Expected Obs - Exp Squared

Divide by 

expected X

2

Male 494 483 11 126 0

Female 856 867 -11 126 0

1350 1,350

Hips need females versus provision by age

Observed Expected Obs - Exp Squared

Divide by 

expected X

2

50-59 93 198 -105 10,975 55

60-69 262 218 44 1,920 9

70-79 343 209 134 18,048 86

80+ 158 231 -73 5,388 23

856 856

Hips need males versus provision by age

Observed Expected Obs - Exp Squared

Divide by 

expected X

2

50-59 75 132 -57 3,217 24

60-69 176 145 31 931 6

70-79 190 122 68 4,594 38

80+ 53 95 -42 1,728 18

494 494

Knee need females versus provision by age

Observed Expected Obs - Exp Squared

Divide by 

expected X

2

50-59 95 161 -66 4,410 27

60-69 201 188 13 160 1

70-79 305 184 121 14,666 80

80+ 130 197 -67 4,535 23

731 731

Knee need males versus provision by age

Observed Expected Obs - Exp Squared

Divide by 

expected X

2

50-59 51 125 -74 5,493 44

60-69 172 146 26 682 5

70-79 200 125 75 5,635 45

80+ 67 94 -27 733 8

490 490

Hips need versus provision by IMD 

Observed Expected Obs - Exp Squared

Divide by 

expected X

2

Least deprived

377

261 116 13,378 51

2

508

456 52 2,727 6

3

126

151 -25 623 4

4

234

299 -65 4,187 14

Most deprived

105

183 -78 6,119 33

1350 1,350

Knee need versus provision by IMD

Observed Expected Obs - Exp Squared

Divide by 

expected X

2

Least deprived

327

237 90 8,074 34

2

494

398 96 9,123 23

3

153

127 26 690 5

4

158

278 -120 14,483 52

Most deprived

89

180 -91 8,336 46

1221 1,221
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� Between 2002/03 and 2007/08 the provision of hip replacements has increased by 68% across Avon.


� The five areas of surgery reviewed were cataract, hernia, varicose vein and hip and knee replacements


� The Avon PCTs are NHS Bath and North East Somerset, NHS Bristol, NHS South Gloucestershire and NHS North Somerset.  
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