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Introduction 
[bookmark: _Toc291595029]Background
It is important to establish the need for orthopaedic surgical procedures in a population rather than only determining the supply, that is, rates of surgical procedures.  Variation in rates of surgical procedures between populations could be due to:
· Difference in underlying need
· Difference in access to services
· Differences in health care seeking behaviour
· Differences in service delivery such as differences in surgical practices, which may lead to under or over treatment
· Differences in data collection
· Chance.
Measuring need in a population has associated difficulties.  ‘Need’, often defined as the ‘capacity to benefit’ can be measured as incident need or prevalent need.  Incident need is the number in the population who develop need for surgery over a defined time period.  Prevalent need is the number in the population who have a need for surgery at a specific point in time.  Prevalent need depends on incident need and how this need has previously been met.   
It is important to know about the incident need, as prevalent need depends on how well supply of surgery has met the need in the past. However, the incident need will not tell us about the prevalent pool of people who have not yet received surgery.  
As long as there is not a large pool of prevalent cases, incidence reflects the need for surgery.  When there is a large prevalent pool, the supply would have to be greater than the incidence to address this pool of previous unmet need.
[bookmark: _Toc291595030]Aim 
A rapid examination of the literature for identified information on expected need for elective orthopaedic surgery, (considering hip and knee replacement for osteoarthritis, spinal surgery and sports injuries and exercise induced damage) including:
a.	Expected numbers of these procedures required per 1,000 resident population (if available)
b.	Factors that influence the need within a population (e.g. obesity association with knee osteoarthritis) 
c.	‘New developments’ relating to orthopaedic surgery need – with reference to the horizon scanning work undertaken by the National Public Health Service for Wales. 
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[bookmark: _Toc291595032]Inclusion criteria 
· Studies describing a method for estimating the need for relevant orthopaedic surgical procedures within a population including modelling studies or
· Studies/reviews describing factors associated with the need for orthopaedic surgical procedures or
· Studies/reviews describing new developments in orthopaedics
· Participants – adults
· English language
· 2000-2010
· Older studies were included if referenced by recent studies and deemed to be relevant
· Studies from developed countries.
[bookmark: _Toc291595033]Exclusion criteria
· Studies that did not describe a method for estimating the need for relevant orthopaedic surgical procedures within a population or
· Studies/reviews that did not describe factors associated with the need for orthopaedic surgical procedures or 
· Studies/reviews that did not describe new developments in orthopaedics
· Studies on paediatric orthopaedic procedures
· Language other than English
· Published prior to 2000 unless referenced by recent study and deemed to be relevant
· Studies not from developed countries. 
[bookmark: _Toc291595034]Search strategy
· Electronic databases (EMBASE, Medline, HMIC, Ovid Journals Database)
· Cochrane Library  
· Internet: Welsh Assembly Government, Department of Health, Google, National Institute for Health and Clinical Excellence, British Orthopaedic Association, NHS Evidence, Arthritis Research, Health Care Needs Assessment at Birmingham University, British Association of Sport and Exercise medicine, Welsh Backs.
· Searching through reference list of identified papers to identify any further relevant papers.
[bookmark: _Toc291595035]Search terms
The literature search was undertaken in conjunction with the Library Knowledge and Management Service (LKMS) in August-September 2010.
Search terms were as follows: 
Hip and knee: “hip replacement”, “hip osteoarthritis”, “knee replacement”, “knee osteoarthritis”, “arthroplasty”, “joint surgery”, “hip surgery”, “knee surgery”, “orthopaedics”
Spinal: “spinal”, “spinal surgery”, “neurosurgical procedures”, “spinal diseases”, “spinal curvatures”, “scoliosis”, “back pain”, “spinal tumours”, “orthopaedic procedures”, “spinal fusion”
Sports and exercise induced injuries: “sports medicine”, “sports injuries”. “athletic injuries”, “physical activity”, “exercise”, “sport”, “sports injury”, “recreation injury”, “exercise induced injury”
Combined with:
“socioeconomic factors”, “lifestyle factors”, “educational factors”, “age factors”, “variation”, “deprivation”, “health services needs and demand”, “needs assessment”, “need”, “epidemiology”, “incidence”, “prevalence”, “developments”
[bookmark: _Toc291595036]Critical appraisal
Following the literature search, 16 reviews or studies met the inclusion criteria. 
Twelve of these studies looked at the estimated need for orthopaedic procedures within a population.  A further one study on the estimated need was referenced from a number of these studies and was published in 1999 and so was then included.  The studies were critically appraised according to the Critical Appraisal Skills Programme (CASP) (Public Health Resource Unit, 2007).  The four further studies or reviews looked at factors that influence the need for orthopaedic procedures within a population and new developments in orthopaedics. 
[bookmark: _Toc291595037]Hip and Knee replacement 
[bookmark: _Toc291595038]Expected number of elective hip and knee replacements required in the population
The literature review identified nine studies that estimated the need for hip and knee replacements in the population.  Two of these studies considered hip and knee replacements together (Hawker et al. 2001; Steel et al. 2006); two looked at the need for hip replacement (Frankel et al. 1999; Milner et al. 2004); two looked at the need for knee replacement (Juni et al. 2003; Yong et al. 2004) and three looked at both the need for hip replacement and knee replacement separately (Quintana et al. 2008; Judge et al. 2009a; Judge et al. 2009b).  
Apart from the studies by Judge et al. (2009a and 2009b), all studies used questionnaire surveys to estimate the population prevalence of hip or knee osteoarthritis from a sample of the population. All studies determined the prevalence of symptoms or loss of function that could be ascribed to osteoarthritis and from there determined which of these would require joint replacement surgery. Therefore the prevalent need for joint replacement procedures in the populations was estimated.  All studies, except for the study by Steel et al. (2006) combined the questionnaire with clinical assessment to determine need for joint replacement.  Most studies addressed willingness of the patient to undergo surgery to include in their estimate of need for joint replacement although three did not assess this (Yong et al. 2004; Milner et al. 2004; Steel et al. 2006)
The Somerset and Avon studies (Frankel et al. 1999; Juni et al. 2003) looked at people aged 35 years and over, whereas the other studies only looked at people aged between 55 and 64 years and over.  
The studies by Judge et al. used data from the Somerset and Avon studies and the English Longitudinal Study of Ageing to produce a multivariate model to estimate the need for hip and knee replacement procedures in the population (Judge et al. 2009a).  The authors then applied this model to small areas in England using census data to provide small area estimates of need for hip and knee replacement procedures (Judge et al. 2009b).  The model was used for the population 50 years and over and did not consider willingness or fitness for surgery. 
Table 1 in Appendix 1 further describes these studies. 
From the studies identified, the prevalent need for hip replacement surgery was found to range from 15 to 76 per 1000 population.  The Judge et al. (2009a) study estimated the incident need to be 2.23 per 1000 population per year (95% CI 1.56-2.90) in people aged ≥35 years.
The prevalent need for knee replacement surgery was found to range from 20 to 117 per 1000 population. 
The population based studies are useful for health service planners in the area in which the study was done, but estimates of need in other areas will vary according to the demographic profile of the area. However these studies can provide a useful guide if the area is similar to area in which need for joint replacement needs to be ascertained.  An actual model such as the multivariate model produced by Judge et al. (2009a and 2009b), although it has limitations, is more useful to estimate need for hip and knee replacements in the population as it takes into account local factors such as socio-demographic characteristics of an area. 
[bookmark: _Toc291595039]Factors influencing need
The Health Care Advisory Board (2003) from Washington DC stated that population growth and an ageing population have led to an increase in spinal surgery and sports medicine and will lead to an increase in joint replacement in the future.  As well as changes in demographics, changes in lifestyle factors such as an increase in obesity across the population and an increase in physical activity among the baby boomers are expected to increase the need for musculoskeletal care.  
[bookmark: _Toc291595040]Hip replacement 
This discussion considers hip replacement due to osteoarthritis although there are other reasons why hip replacement surgery may be indicated.  
Dawson et al. (2004) has summarised the factors influencing the prevalence of hip osteoarthritis. They include:
· Age – increased prevalence with increasing age. 
· Gender – more common in females.
· Ethnicity – hip osteoarthritis is more common in the white population compared with black and Asian populations.  
· Occupation – those that require lifting (such as farmers) are associated with hip osteoarthritis.  
· Nutritional factors – people with a low intake of vitamin D are at higher risk of progression of osteoarthritis. 
· Sports – participation in sport has been found to increase the risk of osteoarthritis in the lower limb.  
The studies described previously by Judge et al. (2009a and 2009b) showed that the rate of need for hip replacement was higher in older people, females, people from more deprived areas, non-white people, people in urban areas and people with BMI ≥30. However they produced odds ratios adjusted for these variables, and the risk of need for hip replacement was increased only in older people, females, people from more deprived areas and people with BMI ≥30. 
[bookmark: _Toc291595041]Knee replacement 
This discussion considers hip replacement due to osteoarthritis although there are other reasons why knee replacement surgery may be indicated. 
Dawson et al. (2004) has also summarised the factors influencing the prevalence of knee osteoarthritis. They include:
· Age – increased prevalence with increasing age. 
· Gender – more common in females.
· Body weight – obesity is strongly related to knee osteoarthritis. 
· Occupations – those that involve squatting or kneeling (such as carpet fitting) are related to knee osteoarthritis.
· Nutritional factors – people with a low intake of vitamin C have been shown to have an increased risk of knee osteoarthritis and people with a low intake of vitamin D are at higher risk of progression of osteoarthritis. 
· Sports – participation in sport has been found to increase the risk of osteoarthritis in the lower limb.  
Judge et al. (2009a) showed that the need for knee replacement was higher in older people, females, people from more deprived areas, non-white people, people in urban areas and people with BMI ≥30. After adjusting for these variables the risk of need for knee replacement was increased only in older people, females, people from more deprived areas and people with BMI ≥30. 
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[bookmark: _Toc291595043]Expected number of elective spinal surgery procedures required in the population
It was not possible to identify a model in the literature that can be applied to a population to identify the need for elective spinal surgery.  
Indications for elective spinal surgery include scoliosis, spinal tumours, back pain and sciatica.  
A document on the differences in supply of spinal procedures across Wales with a focus on low back pain was produced by Roberts and van Woerden (2010) but this did not look at estimated need in the population.  It is however a useful document to discuss reasons for the variation in rates of spinal surgery across Wales.
In addition to a lack of studies on the population requirement for spinal surgery, there are no studies on the population requirement for surgery specifically for back pain.  The Health Care Needs Assessment (Croft et al. 1997) for low back pain described the findings of population studies from the mid 1990s which showed that the proportion of the population with longstanding back pain is around 6%. The authors also described a ‘surgical pyramid’ which described 38,000 per 100,000 people having low back pain during one year. Of these 11,000 had radiating back pain and of these 2000 had serious sciatica and an unknown number of these would require surgery.  This needs assessments however reflects practice from over a decade ago.  The only other study which relates to this topic is a Finnish study that looked at hospitalisations for low back pain (Kaila-Kangas et al. 2006 – see Table 2 in Appendix 1), although it is not know how hospitalisation for low back pain relates to need for surgery. 
[bookmark: _Toc291595044]Factors influencing need
Although the variation in rates of spinal procedures for low back pain may be due to differences in the way data is collected, chance, variations in local practice and thresholds for intervention, access the health care services or differences in health care seeking behaviour, there are factors associated with low back pain which could account for differences in need for spinal surgery within a population. 
Croft et al. (1997) described the findings of UK studies which showed that the adult population prevalence of low back pain peaked in the 45-59 year age group but the ‘variation overall with age was small’ (Croft et al. 1997, p.12).  There were also no significant differences between men and women.  Kaila-Kangas et al. (2006) stated that a number of studies have found that people with low education are more likely than people with high education to be associated with disabling low back pain.  They also described that smoking and obesity have been found to be associated with back pain.  Kaila-Kangas et al. found in their population based study of Finnish employees that manual workers and people with low education had a higher risk of being hospitalised with low back pain compared with non-manual workers and people with a high education level.  They also found that the proportion of workers hospitalised for low back pain generally increased with age but peaked in the 45-54 year age group.  This study though was based on hospital episode data collected in 1996 and census data collected in 1995.  In a review of the literature, Katz (2006) described socioeconomic factors that are associated with low back pain as smoking, obesity, older age and psychological parameters such as hypochondriasis, anxiety and depression. 
In summary, these factors may lead to an increased need for spinal procedures for low back pain in a population as low back pain has been found to be associated with:
· Obesity
· Age – generally increases with age but peaks 45-54 (Kaila-Kangas et al. 2006) or age 45-59 (Croft et al. 1997).
· Manual workers
· Smoking
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[bookmark: _Toc291595046]Expected number of elective surgical procedures for sports and exercise induced injuries required in the population
It is difficult to estimate the required number of surgical procedures for sports and exercise induced injuries for a population.  It was not possible to identify a model that can be applied to a population to identify the need for surgery for sports and exercise induced injuries. 
A 2004 report on physical activity by the Department of Health states, it is ‘difficult to find data on the numbers of people who take part in these activities and how frequently’ (DH 2004, p.74). Although Cullen (2009) states that 40% of adult males and 28% of adult females in the UK are ‘physically active enough to benefit health’ which could be a proxy for the amount of sports and/or exercise undertaken, but being physically active enough to benefit health may be the result of an active lifestyle, not necessarily by sports and exercise.  The source of the figures quoted by Cullen is not known.  In Wales, results from the 2009 Welsh Health Survey showed that the proportion of people meeting the guidelines for physical activity was 29% overall: 36% for men and 23% for women. The Department of Health guideline is at least 30 minutes of at least moderate intensity physical activity on five or more days a week (Welsh Assembly Government 2010). 
Some studies have estimated the rate of injuries related to a particular sport or sports and exercise in general (Conn et al. 2003; Schneider et al. 2006; Schmikli et al. 2009 - see Table 3 in Appendix 1) but these studies did not estimate which proportion of injuries required surgical treatment. 
These studies showed that the incidence of sports injuries in a population is around 0.25-0.31 per 1000 population. The limitations with these studies include that they are not studies that used UK data; the data is from the USA, Netherlands and Germany so the proportion of the population participating in sports and exercise may differ in these countries compared to the UK.  Additionally, the types of sporting activities that are popular may not be the same in different countries and some sports have a higher or lower risk of injury, such as soccer (Schmikli et al. 2009).  
There is a lack of prospective studies which looked at the incidence of sports injuries and the need for treatment, although it should be borne in mind that the prevalence of need for surgery should also be considered as some injuries may be chronic overuse injuries so there may be a prevalent pool of people who require surgery. There is also a lack of studies using recent UK data. 
A further difficulty in assessing the need for surgery for sports and exercise induced injuries is that there are no specific surgical procedures done exclusively for sports injuries as a variety of injuries can occur. However, Achilles tendon repair, removal of plica, and meniscal repair may be related to sports injuries.  It seems that Achilles tendon rupture which may require surgical repair is commonly caused by sports injuries; in a retrospective study Houshian et al. (1998) found that around 74% of Achilles tendon ruptures were sport related.  
The literature review has shown that it is difficult to estimate the population need for surgical procedures for sports and exercise induced injuries.
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The following factors are related to the incidence of injury.  Factors related to the need for surgery for sports and exercise induced injuries is unknown.
· The extent of recreational physical activity affects the incidence rate of injuries: the risk of injury increased with the time spent exercising (Schneider et al. 2006)  
· There are lower rates of physical activity in more disadvantaged areas (Kamphius et al. 2008) 
· The choice of sport determines the injury patterns, for example 28% of sports injuries were found to be soccer related in the survey by Schmikli et al. (2009)
· There is a greater incidence of sports and exercise induced injuries in males compared to females.  The male:female sex ratio for sports injuries was found to be 3:1 by Schneider et al. (2006) and 2:1 by Conn et al. (2003) and Schmikli et al. (2009).  This could be because males undertake more physical activity compared with females (Welsh Assemble Government 2010) and male dominated sports are more risky (e.g. soccer) 
· There is an age gradient with the highest incidence of injuries in the 30 years and under population. Schneider et al. (2006) showed that the annual incidence of sports injuries in the under 30s was 6.9% compared with 3.4% in the 30-39 year age group, 2.9% in the 40-49 year age group, 2.7% in the 50-59 year age group, 0.6% in the 60-69 year age group and 0.4% in the 70-79 year age group.
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A horizon scanning exercise undertaken by the National Public Health Service in 2006 (Owen 2006) included a section on advances in orthopaedics. The areas in which scientific advances are being made or are anticipated include:
· Advances in biomaterials and biomechanics resulting in production of new bone, tendon and cartilage
· New technological advances such as improved plates and rods for fracture fixation and absorbable materials and biomedical polymers
· Improved understanding of bone remodelling
· Superior coatings and surfaces for implant attachment to bone and high performance bio-ceramics that encourage bone attachment
· Synthetic ligament implants, experimentation with allograft tissue transplants and autografts
· Bone graft substitutes such as bioceramics and chemical treatment of natural bone from donors
· Stem cell technology
· Advances in genetics may lead to identifying patients at risk of requiring joint replacement and ultimately gene therapy for orthopaedic conditions
· Advances in robotics and computer aided surgery
· Increasing use of telemedicine and teleradiology.
The ‘Future of Orthopaedics 2008’ document (Health Care Advisory Board 2008) describes the ‘orthopaedic technologies to watch’ and for technologies that might be in use between 2007 and 2012.  These include:
· Population specific implants
· Higher durability implant surfaces
· Spinal disc and nucleus replacement
· Dynamic stabilisation and surgical navigation.
The orthopaedic technologies described ‘to watch in 2012 to 2022’ include:
· “Smart” implants
· Tissue engineering
· Gene therapy for cartilage and bone degeneration and active robotics
These are similar to the areas described by the report by Owen (2006).
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[bookmark: _Toc291595051]Table 1: Hip replacement and knee replacement

	Source
	Setting, design, time period of data collection
	Method of estimating prevalence
	Results
	Comments
	Strengths and weaknesses

	Hawker, Wright, Coyte, Williams, Harvey, Glazier et al. 2001
“Determining the need for hip and knee arthroplasty: The role of clinical severity and patients’ preferences”
	Ontario, Canada.
Population based questionnaire survey of 39,353 people, interview and examination. 
People ≥55yrs.
Data collection: unknown
	Prevalence: Questionnaire survey with questions on the presence of symptomatic joints, functional disabilities and concurrent health problems. Severe arthritis defined by WOMAC (Western Ontario McMaster University Osteoarthritis Index) score of ≥39/100. Those with scores ≥39 were interviewed for willingness to undergo surgery and examined. 
Need for surgery: Potential need for joint replacement included those with WOMAC score ≥39, no absolute contraindication to surgery and evidence of arthritis on examination and radiograph.
One high arthroplasty use area (2.1/1000) and one low arthroplasty use area (0.9/1000) studied.
	Prevalent need for arthroplasty was 36.1/1000 in high rate area and 28.5/1000 in a low rate area. Estimate decreased to 5.4/1000 and 2.4/1000 in high rate area and low rate area respectively in people aged ≥55years after willingness for surgery was considered (those who were ‘definitely willing’). 

	The importance of considering surgical indication and patients’ willingness for surgery is important when assessing need for arthroplasty and appropriateness for surgery.  Shows that area variation may be due to patient characteristics including prevalence of disease and patient related factors such as willingness to undergo surgery. 
	Strengths: Good response rates for questionnaire (72%), high number (39,353) of responders. 
Weaknesses: Population in low use area only were examined (results were estimated for other area). 
Knee and Hip replacement not considered separately. 

	Frankel, Eachus, Pearson, Greenwood, Chan, Peters et al. 1999
“Population requirement for primary hip replacement surgery: a cross sectional study”
	Avon and Somerset
Cross sectional study of 28,080 people. Included questionnaire and clinical examination.
People ≥35yrs.
Data collection: 1994-1995.
	Prevalence: Questionnaire survey with screening question “During the last 12 months have you had pain in or around your hips on most days for 1 month or longer?”
 Need for surgery: Those who reported symptoms were invited for clinical assessment and further questionnaire about symptoms, limitations, previous medical therapy, willingness to undergo surgery and fitness for surgery.  New Zealand score used to assess priority for surgery (threshold score ≥55 used).
	Prevalent need for surgery to either hip was 15.2 per 1000 (95% CI 12.7-17.8) in people aged ≥35 years. 
	In addition, incidence of hip disease requiring surgery was calculated from the increase in age-specific prevalence between consecutive age bands. Incidence 2.23 per 1000 population per year (95% CI 1.56-2.90) in people aged ≥35 years. 
	Strengths: 88% response rate to questionnaire.  
Weaknesses: Not all with reported hip pain were assessed (64% of 3169 who reported hip pain invited for clinical assessment and 70% of these attended). 
Data collection took place in 1994-1995 so reflects practice from over 15 years ago. Criteria for fitness for surgery may have changed in this time.

	Judge, Welton, Sandhu, Ben-Schlomo. 2009a.
“Modeling the need for hip and knee replacement surgery. Part 1. A two-stage cross cohort approach”
	Modeling study to explore inequalities in the need for hip/knee replacement using Somerset and Avon Survey of Health and English Longitudinal Study of Ageing. 
Somerset and Avon study (see above for details) 
English Longitudinal Study of Ageing (ELSA) – 11,392 participants ≥50 years across the UK. 
Somerset and Avon studies data collection: 1994-1995
ELSA data collection: 1998 - 2003.
	The authors used information from the Somerset and Avon study and compared answers with the ELSA to create a simplified New Zealand score to determine need for surgery.  Information from the ELSA was then used to measure which variables (sex, age, social class, ethnicity, obesity) were associated with need for surgery. They adjusted for these variables in a multivariate model to determine which factors were associated with need for surgery. 
	Overall rate of need ??check will’s doc if prev/inc
for hip replacement was 31.9 per 1000 (28.4-35.8) in people ≥50 years. Multivariable adjustment showed that need for surgery was associated with increased age, obesity, females, lower individual social class and greater area deprivation.  Although ethnicity was associated with need on a univariate level, it was not associated on a multivariate level.   
The rate of need for knee replacement 41.0 per 1000 (37.1-45.4) in people ≥50 years.  Multivariable adjustment showed that need for surgery was associated with increased age, obesity, females, lower individual social class, greater area deprivation and living in town and fringe areas. Although ethnicity was associated with need on a univariate level, it was not associated on a multivariate level.   
	Age, sex, obesity, area deprivation, individual social class are strong predictors of need for hip and knee replacement. Living in town and fringe also a predictor for need for knee replacement. 
	Strengths:  Use of nationally representative survey (ELSA) so results generalisable across UK. 
Weaknesses: Used data collected in 1994-1995 from Avon and Somerset studies. 
Model did not consider willingness or fitness for surgery.

	Judge, Welton, Sandhu, Ben-Schlomo. 2009b.
“Modeling the need for hip and knee replacement surgery. Part 2. Incorporating census data to provide small-area predictions for need with uncertainty bounds”
	Modelling study to estimate need for hip and knee replacement at small area level.  Used estimates from the Somerset and Avon studies and ELSA (see above description) combined with 2001 census data.

	Estimates of need for joint replacement across small areas of England (ward level) produced using Multilevel Poisson regression modelling. Variables included age, sex, deprivation, rurality and ethnic mix.  Separate model for hip and knee replacement applied to each small area in England to estimate need in each area.
	??? Rates of need for hip replacement vary from 22.98 (95% CI 17.43-29.22) per 1000 population aged ≥50 years to 75.60 (95% CI 62.42-90.12) per 1000 population aged ≥50 years.
Rates of need for knee replacement vary from 31.08 (95% CI 24.09-38.64) per 1000 population aged ≥50 years to 116.54 (95% CI 95.87-139.97) per 1000 population ≥50 years.
	Need for hip and knee replacement varies across England depending on sociodemographic profile of the area.  

	Strengths: Estimate of need for joint replacement available to all small areas in England therefore of benefit to health service planners.
Weaknesses: Obesity or individual social class not included in model even though they are strong predictors of need because data not available from census.  

	Juni, Dieppe, Donovan, Peters, Eachus, Pearson et al. 2003
“Population requirement for primary knee replacement surgery: a cross sectional study”
	Avon and Somerset
Cross sectional study. Included questionnaire and clinical examination.
People ≥35yrs.
Data collection: 1994-1995.
	Prevalence: Questionnaire survey with screening question “During the last 12 months have you had pain in or around either of your knees on most days for 1 month or longer?” 
Need for surgery: Those who reported symptoms were invited for clinical assessment and further questionnaire about symptoms, limitations, previous medical therapy, willingness to undergo surgery and fitness for surgery.  New Zealand score used to assess priority for surgery (threshold score ≥55 used).
	Prevalent need for surgery to either knee was 27.4 per 1000 (95% CI 24.7-30.1) in people aged ≥35 years. 
	Incident need was estimated from prevalent need but expressed as a number not a rate.
	Strengths:  88% response rate to questionnaire.  
Weaknesses:  Not all with reported hip pain were assessed (69% of 3311 who reported hip pain invited for clinical assessment and 64% of these attended).


	Milner, Payne, Stanfield, Lewis, Jennison, Saul. 2004
“Inequalities in accessing hip joint replacement for people in need”
	Wiltshire and Sheffield 
Cross sectional survey using questionnaire. 
Random sample of 15,000 people aged ≥65 years. 
Looked at need for hip replacement and access to services (only need discussed here). 
	Prevalence: Self completion postal questionnaire.  Self measured pain, stiffness and disability.
Need for surgery: Need for hip replacement was determined by an index of osteoarthritis severity. Reported symptoms/signs have been validated against clinical examination and decision-making.
	Prevalent need for hip replacement was 3.4% (95% CI 3.0-3.8%) in people over 64 years. In those without co-morbidity the need was 5.4% (95% CI 4.8-6.0). 
Need greater with increased age, in women and the more socioeconomically deprived.
	
	Strengths: Response rate to questionnaire was 78%. 
Weaknesses: Excluded people with co-morbidities such as obesity, depression, cancer, CHD. 
Did not address willingness for surgery.

	Steel, Melzer, Gardener, McWilliams. 2006
“Need for and receipt of hip and knee replacement – a national population survey”
	England
Cross sectional study using face-to-face interview as part of the English Longitudinal Study of Ageing (ELSA). 
7101 people aged ≥60yrs.
Data collection: 2002
	Prevalence: Questionnaire included questions on pain in hips or knees, pain rating and difficulty walking. 
Need for surgery: Estimation of need calculated using simple criteria which were consistent with the National Institutes of Health Consensus Development Panel on total hip replacement and consensus statement on total knee replacement.
	Prevalent need for hip or knee replacement without any major contraindications was 6% (95% CI 5-6).
Need for hip or knee replacement without any major contraindications was 11% in people with BMI >30 compared with 4% in ≤30, 3% in wealthiest quintile and 7% in poorest quintile. 
	
	Strengths: Response rate 67% (10,599 invited to participate). Identified groups in greater need of joint replacement. Generalisable to Wales as based on English data.  
Weaknesses: Need for both hip and knee replacement studied together.  This estimate was based on self reported symptoms not clinical assessment. No account was taken of patients’ willingness to consider joint replacement surgery.

	Quintana, Arostegui, Escobar, Azkarate, Goenaga, Lafuente. 2008.
“Prevalence of knee and hip osteoarthritis and the appropriateness of joint replacement in an older population”
	Spain (Basque region).
Cross sectional survey of 7577 individuals aged 60-90 years. 
Data collection: 2002-2003

	Prevalence: Questionnaire survey using Knee and Hip Osteoarthritis Screening Questionniare (KHOA-SQ) designed by authors and validated in separate study.
Need for surgery: explicit criteria for total hip or knee replacement developed using RAND appropriateness method.  Patients evaluated by an orthopaedic surgeon. 
	Prevalence of hip osteoarthritis was 7.4%. Hip replacement was appropriate in 37.7% of men and 52.7% of women. The prevalence of knee osteoarthritis was 12.2% and knee replacement was appropriate in 11.8% of men and 17.9% of women.  
I.e. the prevalent need for hip replacement was 3.6% (2.5% for men and 4.2% for women) and knee replacement was 2.0% (1.0% for men and 2.7% for women). 
	
	Strengths: Response rate was 75%. Random sample selected from health registry which covers almost 100% of population. Appropriateness of surgery was measured using validated criteria.


	Yong, Milner, Payne, Lewis, Jennison. 2004.
“Inequalities in access to knee joint replacements for people in need”
	Wiltshire and Sheffield 
Cross sectional survey using questionnaire. 
Random sample of 15,000 people aged >64 years. 
Looked at need for knee replacement and access to services (only need discussed here).
	Prevalence: Self completion postal questionnaire.  Self measured pain, stiffness and disability.
Need for surgery: Need for knee replacement was determined by an index of osteoarthritis severity. Reported symptoms/signs have been validated against clinical examination and decision-making.
	Prevalent need for knee replacement was 5.1% (4.6-5.6%) in people aged ≥65 years (when people with co-morbidity were excluded.
Need greater with increased age, in women and the more socioeconomically deprived.
	
	Strengths: Response rate to questionnaire was 78%. 
Weaknesses: Excluded people with co-morbidities such as obesity, depression, cancer, CHD. 
Did not address willingness for surgery.



[bookmark: _Toc291595052]Table 2: Spinal surgery

	Author, year, title
	Setting, design, time period of data collection
	Method of estimating incidence or prevalence
	Results
	Comments
	Strengths and weaknesses

	Kaila-Kangas, Keskimaki, Notkola, Mutanen, Riihimaki, Leino-Arjas. 2006.
“How consistently distributed are the socioeconomic differences in severe back morbidity by age and gender? A population based study of hospitalisation among Finnish employees”
	Finland.
Data linkage study using hospital discharge register and census data.
1,552009 people studied, aged 25-64 years.
Data from 1995 and 1996 used.
	Proportion of admissions due to low back pain in socio-demographic groups such as gender, age group, occupation status, years of formal education.  Also relative risks of hospitalisation across age/gender groups calculated. 
	For men, relative risk of hospitalisation due to low back pain increased in manual workers compared with non-manual workers between 1.3 (95%CI 1.0-1.6) and 1.4 (1.1-1.8) across age groups.  RR for more than 12 years of formal education compared with 9 or less was between 0.5 (0.3-0.7) and 0.8 (0.6-1.2 – not significant) across age groups.  
For women relative risk of hospitalisation due to low back pain increased in manual workers compared with non-manual workers between 1.3 (95%CI1.1-1.5) and 1.6 (1.2-2.2) across age groups.  RR for more than 12 years of formal education compared with 9 or less was between 0.5 (0.3-0.9) and 0.8 (0.6-0.9) across age groups. 
	This study does not look at the estimated need for spinal procedures in the population but hospitalisation for low back pain only.
	Strengths: large populations based study.
Weaknesses: Data used from 1995-1996 so criteria for hospital admission may have changed and treatments in primary care may have evolved since then.



[bookmark: _Toc291595053]Table 3: Sports and exercise induced injuries

	Author, year, title
	Setting, design, time period of data collection
	Method of estimating incidence or prevalence
	Results
	Comments
	Strengths and weaknesses

	Conn, Annest, Gilchrist. 2003.
“Sports and recreation related injury episodes in the US population, 1997-1999”
	USA.
Face to face interview survey of 37,000 civilian households (National Health Interview Survey), all ages.
Data collection: 1997-1999.
	Asked in injury section of survey whether any member of that household had been injured during organised (e.g. basketball) or unorganised (e.g. jogging) activity in the previous three months and received medical attention
	25.9 (95% CI 24.4-27.4) sports and recreational injuries per 1000 persons per year across all ages.  For adults, the rate in the 15-24 years age group was 56.4 per 1000 people per year (95% CI 50.4-62.4), in the 25-44 years age group it was 21.0 per 1000 people per year (95% CI 18.9-23.1) and in the 45 years and over age group it was 6.2 per 1000 people per year (95% CI 5.0-7.4).  The rate of injuries that required a stay in hospital for all ages was 0.8 per 1000 persons per year
	Rate of hospital admissions does not necessarily mean that surgical treatment took place.  As well as this surgical interventions for sports and exercise induced injuries may take place several months after the injury so those injuries would not be captured by this study.  
	Strengths: Large number of subjects. 
Weaknesses: The data used in this study was collected from 1997-1999 and since then the proportion of adults who undertake sports and exercise may have increased or decreased. There may have been recall bias for previous 3 months. Specific types of sports may have been related to the particular 3 months surveyed. This study may not be generalisable to the UK as the popularity of various sports may differ between these countries.  However no similar study using recent UK data could be identified.

	Schneider, Seither, Tonges, Schmitt. 2006.
“Sports injuries: population based representative data on incidence, diagnosis, sequelae, and high risk groups”
	Germany.
Cross sectional survey.
7124 people aged 18-79 years.
Data collection: October 1997 - March 1999.
	Written questionnaire. Participants asked in survey about any medically treated sports/games related injuries in the previous 12 months. 
	One year cumulative incidence of sports injuries was 3.1% in adults.  In females incidence was 1.5% and in males 4.8%. 
	
	Strengths: Authors state that sample is a representative epidemiological study (although unsure how population sample was selected).
Weaknesses: May be recall bias as question asked about injuries in previous 12 months (but as authors state, this offsets seasonal variation). Did not state what response rate was, therefore potential bias not known.  Does not distinguish between injuries that required surgery or other treatments. 

	Schmikli, Backx, Kemler, van Mechelen. 2009.
“National survey on sports injuries in the Netherlands: Target populations for sports injury prevention programs”
	Netherlands. 
Computer assisted telephone survey.
Random sample of 58,405 citizens aged >3 years.
Data collection: 2000-2005.
	Subjects asked about sports injuries in previous 3 months. Sports injuries defined as “physical damage of a musculoskeletal nature, sustained in the recall period as a result of a sudden event during a sports activity or as a result of a gradual process related to sports activity”. 
	28,695 people registered as being a sports participant (49%).  Of the sports participants, 957 males and 440 females reported a sports injury (5%). 50% of injuries needed medical treatment; the proportion who needed surgical treatment was not stated. 
	5% annual incidence in those who participated in sports (49% of sample) equivalent to findings in other studies (~2.5%). 
	Strengths: Large number of subjects studied.
Weaknesses: Only 55% response rate to telephone questionnaire (173,000 contacted) so bias may have been introduced. 
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