
Abstract

Background There is little UK-based evidence on the preva-
lence and predictors of knee pain associated with disability
across all adult ages. We aimed to estimate the prevalence 
of ‘clinically significant’ knee pain, identify and assess the
population impact of independent risk factors, and estimate
levels of healthcare need.

Methods A cross-sectional survey of three general practice
populations was conducted. Adults (n � 5752) were mailed a
screening questionnaire (phase I). Those reporting predomi-
nant or isolated knee pain were sent a detailed questionnaire
(phase II), with a further sub-sample invited for clinical exam-
ination (phase III). Logistic regression was used to identify
independent risk factors and population attributable frac-
tions were calculated.

Results The 1 month period prevalence of ‘all reported’ knee
pain was 19 per cent, of which about a third was disabling
and a fifth intense and disabling. Obesity, deprivation and
South Asian ethnicity were each associated with a 3–4-fold
increased risk of knee pain with disability (after age/sex
adjustment). The attributable fraction estimate for raised
body mass index (BMI) was 36 per cent (27–44 per cent) – the
population impact of being overweight was greater than that
of being obese. Thirteen per cent of all adults reported a pre-
vious primary care consultation, 7 per cent reported previous
secondary care referral for knee pain, and 4.5 per cent
(2.7–6.2 per cent) of the adult population were currently
receiving or in need of specialist treatment.

Conclusions The high population impact of being over-
weight (BMI 25–29) or obese (BMI 30 or more) has implica-
tions for primary prevention. The estimates of previous
healthcare usage, and of levels of met and unmet need, are
useful for healthcare planning.

Keywords: needs assessment, knee pain, disability, preva-
lence

Introduction

Knee pain is common in the community, especially in the
elderly.1 However, much of the knee pain reported in popula-
tion surveys may be mild and have no impact on the individual’s
activities or ability to participate in society. When planning

healthcare services, it is important to focus on ‘clinically signifi-
cant’ knee pain – that is knee pain with associated disability.
Some UK population surveys of knee pain have incorporated a
measure of disability2–4 but none has spanned the whole adult
age range. There has been little work on the predictors of 
‘clinically significant’ knee pain or on the need for referral to
secondary care. Tennant et al.4 estimated the level of unmet
need for knee replacement surgery but their work did not
include an examination phase.

The Tameside Musculoskeletal Project, a three-phase 
population-based cross-sectional survey, was set up in 1996 in
order to establish the healthcare needs of the Tameside popu-
lation. A phase I screening questionnaire established pain 
prevalence at seven anatomical sites. A phase II site-specific
questionnaire asked about severity and associated disability,
and phase III comprised a clinical examination. Some of the
phase I results have been published.5 In adults aged below 
65 years the lower back was the most commonly reported site of
pain, followed by the knee (16 per cent). The knee was the most
common site of pain in men (27 per cent) and women (34 per
cent) aged 65 years and over. The overall prevalence of knee
pain will inevitably grow as the proportion of older people in the
population in developed countries increases.
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The first objective of the present study was to estimate the
population prevalence of, and to explore the predictors of, knee
pain stratified by intensity, disability and chronicity. The second
objective, focusing on body mass index (BMI) as a modifiable
risk factor, was to estimate the proportion of cases attributable
to being overweight or obese. The third objective was to esti-
mate levels of need for secondary healthcare services, including
comparison of levels of met versus unmet need.

Participants and methods

Setting

The survey was conducted in three general practice populations
in Tameside, a predominantly urban area to the east of Man-
chester. The Tameside and Glossop Research Ethics Committee
approved the study.

Survey methods

These are reported in detail elsewhere.5 In brief, the practice
populations were divided into eight age–sex strata by age

groups 16–44, 45–64, 65–74 and 75 years and over. Around 250
subjects per stratum were sampled in each practice. Figure 1
shows the multiphase structure of the survey, the numbers of
subjects sampled and the response rate for each phase. Each
subject was sent a phase I questionnaire concerning musculo-
skeletal symptoms, height, weight, employment status and
socio-demographics (including self-defined ethnicity according
to 1991 census categories). BMI was calculated as weight (kg)
divided by height (m2). Non-responders were sent reminders at 
4 and 8 weeks. Subjects were asked whether they had experi-
enced pain lasting for more than a week in the last month in any
of seven areas (back, neck, shoulder, elbow, hand, hip, knee), 
or in multiple joints. They were also asked to indicate their 
predominant (‘most troublesome’) pain site.

The phase I questionnaire included the modified Health
Assessment Questionnaire (mHAQ), which comprises eight
questions on physical function, with scores ranging from zero
(no disability) to three.6 The mHAQ is a shortened version of
the Stanford Health Assessment Questionnaire, which was
developed for use with rheumatoid arthritis sufferers,7 but has

Fig. 1 Study design flowchart.
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also been validated for osteoarthritis patients.8 We used two
definitions of disability: a cut-off score of �0.5 in the mHAQ
and, in those aged under 65, the employment status category
‘not working due to ill-health or disability’.

Townsend deprivation scores were calculated for the enu-
meration district (the smallest unit of census geography) of 
residence of each subject.9 The scores were allocated to quintiles
using reference data for England and Wales

Phase I responders reporting pain at one or two sites were
sent site-specific phase II questionnaires for these sites. Subjects
reporting pain in three or more areas (or ‘pain in most joints’)
received the questionnaire on multiple joint symptoms plus the
site-specific questionnaire for their predominant pain site. Thus,
by design, not all phase I respondents with knee pain were sent a
phase II knee-pain questionnaire. The phase II knee question-
naire asked about pain intensity (‘none’, ‘mild’, ‘moderate’,
‘severe’), chronicity (number of years since pain commenced),
and whether the subjects had ever consulted their GPs or been
referred to hospital for knee pain.

The final phase (III) included a standardized clinical exam-
ination by a consultant rheumatologist (T.B.). Subjects were
selected from the phase II responders using quota sampling.
Approximately 20 subjects in total in each knee-pain intensity
category (‘mild’/‘moderate’/‘severe’) were invited for examina-
tion. Clinic attendees were asked about current specialist treat-
ment for their knee pain. The rheumatologist judged the need
for additional referral to orthopaedics, rheumatology or physio-
therapy. ‘Need for secondary healthcare’ was defined as either
currently receiving, or judged to require, specialist referral.

Summary of definitions

‘Knee pain with disability’ is defined as knee pain plus mHAQ 
� 0.5. ‘Knee pain with work disability’ is defined as knee pain
plus not working due to ill health (aged below 65 years only).
‘Intense knee pain’ is defined as knee pain of moderate or severe
intensity. ‘Chronic knee pain’ is defined as knee pain that first
occurred 5 or more years ago.

Statistical methods

Statistical analyses were performed using Stata version 6.0
unless otherwise stated.10 Survey estimation commands were
used to take account of the unequal age–sex-specific stratified
sampling.11,12

Phase I

Prevalence rates were extrapolated to the Tameside population
using direct age–sex standardization. Tameside has a demo-
graphic structure that is very similar to England as a whole and
so the results are widely generalizable. Ninety-five per cent 
confidence intervals (CIs) were calculated using the Confidence
Interval Analysis package.13 Multivariate logistic regression
was used to model the independent predictors of ‘all reported
knee pain’ and ‘knee pain with disability’.

The independent predictors considered were age, sex, BMI,
Townsend quintile and ‘South Asian’ ethnicity (i.e. people of
Indian, Pakistani or Bangladeshi origin). These categories were
aggregated as the proportion of people in the sample that were of
South Asian was very low (1.6 per cent: n � 71) and the study was
not powered to investigate outcomes by specific minority 
subgroup. The BMI was categorized as: <20, ‘underweight’;
20–24.99, ‘normal’; 25–29.99, ‘overweight’; �30, ‘obese’.14 Uni-
variate logistic regression models were created and then multi-
variate adjustment was performed at three levels: age and sex
(‘level 1’); age, sex, BMI and Townsend quintile (‘level 2’); age,
sex, BMI, Townsend quintile and additional pain sites (‘level 3’).

Population attributable fractions (PAF) for the effect of BMI
category (overweight or obese versus ‘normal’) were estimated
using the ‘aflogit’ command following logistic regression. This
estimates the proportion of cases in the population that can be
attributed to a predictor following covariate adjustment.15,16

Phase II

Prevalence estimates for intense, disabling and chronic knee
pain were generated from the phase II data in several stages. As
the phase II data represented a skewed sub-set of the phase I
data, prevalence in the phase I subjects was estimated from the
logistic regression equation derived from the phase II subjects.
Direct standardization was then used to estimate the prevalence
in the Tameside population.

Phase III

Comparison of the demographic and pain severity character-
istics of the clinic attendees versus the phase II responders not
sampled for phase III was made to assess the representativeness
of the phase III data. Pain intensity stratum-specific propor-
tions were extrapolated from phase III to the Tameside popula-
tion by multiplying: the proportion of subjects in each pain
intensity stratum ‘needing secondary care’ (based on phase III
data) by the proportion of the adult population with knee pain
of that intensity (i.e. the prevalence – previously extrapolated
from phase II to the general population). The proportion of the
total population ‘needing secondary care’ for knee pain was 
estimated by adding the proportions for each pain intensity 
category.

Results

Phase I

Prevalence of all reported knee pain and knee pain with
disability; proportion of subjects with knee pain who also
reported pain at other sites

The phase I response rate was 78.5 per cent. One thousand, one
hundred and eight of the 4515 responders reported knee pain
(Fig. 1), and the age-standardized prevalence of knee pain was
almost the same in women (19.0 per cent) and men (18.8 per
cent) (Table 1). However, in those aged over 45 years, knee pain
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prevalence was higher in women than men. The prevalence of
knee pain continued to rise into old age (75 years and above) in
both men and women. The prevalence of knee pain with dis-
ability (mHAQ �0.5) rose sharply with increasing age in both
genders.

Following age–sex standardization, we estimated that 
68.8 per cent (95 per cent CI 60.5–77.1 per cent) of the adult
Tameside population who report knee pain also report pain at
additional sites. More women (74.1 per cent) than men (63.2 per
cent) report pain in additional sites (p � 0.001). An estimated
43.4 per cent (36.5–50.2 per cent) of adults with knee pain also
report low back pain and an estimated 28.2 per cent (23.2–33.3
per cent) also report shoulder pain.

Predictors of knee pain with disability

Increasing BMI and increasing deprivation were weakly associ-
ated with all reported knee pain.5 These predictors were much
more strongly associated with knee pain with disability (mHAQ
�0.5) and knee pain with work disability (Table 2). Obese 
subjects were nearly four times more likely to report knee pain
with disability than those with a normal BMI (after adjusting
for age and sex) (ORadj � 3.63, 2.48–5.30). Subjects in the most
deprived Townsend quintile were nearly three times more likely
to report knee pain with disability than those in the least
deprived quintile (after adjusting for age and sex) (ORadj � 2.98,
1.82–4.86). Men were less likely to report knee pain with dis-
ability than women, although this association was lost with
adjustment. South Asians were more likely to report knee pain
with disability, even following adjustment for additional pain
sites (ORadj � 3.56, 1.56–8.14).

Phase II

Prevalence estimates and predictors of 
‘clinically significant’ pain

The phase II response rate was 84.9 per cent. Extrapolation to
the general adult population indicated that 11.7 per cent
(10.1–13.2 per cent) of adults report intense knee pain, 9.4 per
cent (8.2–10.5 per cent) report knee pain of at least 5 years dura-
tion, and 3.4 per cent (1.7–5.1 per cent) report intense knee pain
with disability (Table 1). Furthermore, 13.3 per cent (12.1–14.5
per cent) report consulting a GP for knee pain, and 6.8 per cent
(6.0–7.6 per cent) report being referred for specialist treatment.
The only significant predictors of previous primary care 
attendance were increasing mHAQ score (0.5–0.99 versus zero:
OR � 5.09, 2.64–9.81; �1 versus zero: OR � 6.80, 2.56–18.06)
and two or more other pain sites (OR � 2.04, 1.17–3.55). The
only significant predictors of previous secondary care referral
were increasing mHAQ score (0.5–0.99 versus zero: OR � 2.93,
1.69–5.10; �1 versus zero: OR � 2.61, 1.29–5.25) and male 
gender (OR � 1.56, 1.08–2.27). Disability was, therefore, a
stronger predictor of a history of primary care consultation than
of secondary care referral.

Population attributable fraction estimates for BMI

The PAF estimates suggest that a considerable proportion of
knee pain cases may be attributable to being overweight or
obese (Table 3). For the phase I models the outcome was the
proportion of the adult population and for the phase II models
it was the proportion of all reported knee pain cases. BMI was 
a strong independent predictor of all reported knee pain, 

Table 1 One month period prevalence (%) of knee pain stratified using various definitions of severity – data from phases I and II
extrapolated to the adult population of Tameside

(Phase I) (Phase I) (Phase I) (Phase I) (Phase II) (Phase II) (Phase II)

Pain � Pain � work Intense pain 

Age/sex No. of All reported disability disability (moderate or Chronic pain Intense pain 

strata observed cases knee pain (mHAQ ≥0.5) (<65 years) severe) (�5 years) � disability

F 16–44 52 10.0 2.5 1.7 5.0 4.2 0.7
F 45–64 148 23.4 7.6 4.7 16.9 11.6 6.3
F 65–74 201 32.1 12.6 – 25.1 17.7 8.0
F 75� 198 35.8 18.3 – 29.5 21.1 13.9

Women 599 19.0 6.8 2.8 11.8 9.0 3.4
(95% CI) (17.1–20.9) (5.7–7.8) (1.8–3.8) (9.7–13.9) (7.5–10.5) (1.0–5.8)

M 16–44 64 15.2 2.4 1.2 7.4 7.2 1.0
M 45–64 122 21.3 8.4 5.9 16.2 12.0 7.3
M 65–74 167 27.1 7.6 – 21.3 16.1 7.0
M 75� 156 27.2 12.7 – 21.3 17.0 11.0

Men 509 18.8 5.2 2.8 11.5 9.8 3.5
(95% CI) (16.4–21.2) (4.1–6.3) (1.9–3.8) (9.1–13.9) (8.0–11.6) (1.1–5.9)

Persons 1108 18.9 6.0 2.8 11.7 9.4 3.4
(95% CI) (17.4–20.4) (5.2–6.8) (2.1–3.5) (10.1–13.2) (8.2–10.5) (1.7–5.1)

F, female; M, male.
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knee pain with disability, and intense knee pain with disability.
The highest estimates (after adjustment for age, sex and 
deprivation) were for knee pain with disability (phase I: PAFadj

� 36 per cent, 27–44 per cent) and intense knee pain with 
disability (phase II: PAFadj � 37 per cent, 15–54 per cent).
Although the relative risk estimates (expressed as odds ratios)
were consistently higher for the obese than the overweight 
category, the PAF estimates were consistently higher for the
overweight than the obese, indicating that a higher proportion
of cases at the population level is attributable to being over-
weight than being obese.

Comparison of people who reported knee pain as the
dominant or isolated site of pain with those who reported
knee pain as part of more generalized musculoskeletal
pain

A multivariate logistic regression model was used to compare
the characteristics of people sent a phase II knee questionnaire
(the ‘dominant or isolated’ sub-group, n � 631) with those not
sent one (the ‘generalized’ sub-group, n � 477). After age and
mutual covariate adjustment, the ‘generalized’ knee pain cases
were more likely than the ‘dominant/isolated’ group to be
female (ORadj � 1.57, 1.10–2.23) and to report disability
(mHAQ score �1: ORadj � 14.16, 8.07–24.83).

Phase III

The phase III subjects were generally younger, less likely to be
female, to have an mHAQ score >0.5, or to report two or more
additional pain sites, than other phase II respondents, although
none of these differences was significant. There were no con-
sistent differences in BMI categories between the groups of 
subjects.

Among the phase III clinic attendees (n � 66), 17 subjects
were found to be currently receiving specialist treatment for
knee pain, and a further 13 were indicated as requiring referral
(eight of which were for orthopaedic services). In a multivariate
logistic regression model, disability (mHAQ �0.5 versus <0.5:
ORadj � 4.11, 1.07–15.79) independently predicted the need for
secondary healthcare. There was also some suggestion that 
people below the age of 45 years were more likely to require 
secondary healthcare, although this effect was non-significant in
the multivariate model. Overall, it was estimated that 4.5 per
cent (2.7–6.2 per cent) of the adult population needed specialist
treatment. Most of this healthcare need was for orthopaedics
(2.8 per cent, 1.4–4.2 per cent). For all specialities combined and
for orthopaedics alone, the level of currently unmet need was
approximately twice the level of currently met need (3.2 per cent
receiving specialist treatment versus 1.3 per cent requiring 
specialist treatment, for all specialities; 1.9 per cent versus 
0.9 per cent, for orthopaedics alone). Figure 2 summarizes the
population estimates for primary and secondary health care 
utilization, presented as a ‘prevalence staircase’ as used by 
Peat et al.17T
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Discussion

This was a large community-based survey with high response
rates. Extrapolated to the general population, the prevalence of
all reported knee pain was ~19 per cent for men and women.
Almost two-thirds of those reporting knee pain reported intense
pain, around a half reported pain duration of at least 5 years,
around a third had moderate levels of disability, and almost a
fifth reported intense pain with disability. Increasing BMI,
increasing deprivation and South Asian ethnicity were strong
independent predictors of knee pain with disability. Previous
studies of predictors of knee pain have not adjusted for pain
reported at other musculoskeletal sites. Such adjustment
enabled us to assess whether these predictors were truly inde-
pendently associated with knee pain. The independent associa-
tions between BMI, deprivation, South Asian ethnicity and
knee pain with disability were stronger than those previously
found for back and neck pain with disability.18

Almost three-quarters of adults reporting knee pain reported
a primary care consultation for this symptom. Peat et al.17

estimated the annual primary care attendance for knee osteo-
arthritis among older adults as 4 per cent, but their estimate is

not comparable with our study, which calculated a lifetime
cumulative proportion using a different case definition (i.e. knee
pain as opposed to diagnosed osteoarthritis). A degree of report-
ing bias may have occurred in our study with some subjects 
perhaps reporting consultations that were primarily related to
complaints other than knee pain. Over a third of all knee pain
cases gave a history of secondary care treatment. Based on the
66 subjects examined, around a quarter of all knee pain cases
were estimated as ‘needing’ secondary treatment (i.e. currently
treated or indicated for referral). The ratio of unmet to met need
was approximately two, for orthopaedics and for all specialities
combined.

The secondary sampling of subjects at phases II and III
introduced selection biases. The decision to sample only the 
‘isolated’ or ‘predominant’ knee pain cases at phase II was
partly pragmatic (i.e. to avoid overwhelming subjects with too
many questionnaires). The decision will also have minimized the
amount of ‘double counting’ of demand for primary and
secondary care (i.e. if a subject had hip and knee pain, a single
secondary care referral, rather than two separate ones would
suffice). Due to sampling error, the phase III subjects were
somewhat unrepresentative (in terms of age, gender, disability

Fig. 2 Prevalence staircase for healthcare service utilisation estimates.
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and number of musculoskeletal pain sites) of the phase II 
sampling frame, and this may have resulted in some under-
estimation of levels of need.

Almost 3 per cent of the whole adult population was esti-
mated to ‘need’ specialist orthopaedic treatment, whereas 
Tennant et al.4 estimated that 2 per cent of the population aged
55 years and over should be considered for knee arthroplasty,4

using a cut-off of 14 (‘extremely severe’) on the Lequesne
index.19 The age range and outcome definition used in the two
studies are different and so the two estimates of need are not
comparable. In a separate analysis of these data, the unmet need
for knee replacement surgery in the Tameside population was
estimated.20 Although the estimates were not robust because of
the small size of the clinic sample, they were lower than those
proposed by Tennant et al.4

Around a fifth of all reported knee pain cases, over a third of
cases of pain with disability, and over a third of cases of intense
pain with disability were estimated as being attributable to 
having an overweight or obese BMI. Although causality cannot
be proven with a cross-sectional design, there is prospective 
evidence from the Framingham cohort that obesity is indeed a
causal factor for knee osteoarthritis,21 and obesity has been
identified as the key preventable risk factor for that condition.22

The PAF estimates therefore indicate that the contribution
made by raised BMI to knee pain prevalence (and associated
disability) is substantial. The estimates were consistently greater
for the overweight than the obese category, which demonstrates
the usefulness of this population impact approach compared
with using measures of relative risk. Our study data indicate that
35 per cent of the adult Tameside population are overweight
and a further 10 per cent are obese, and so the public health
implications of these estimates are clear. They also indicate huge
potential cost savings for the NHS in reducing BMI across the
whole population, as opposed to focusing solely on the high-risk
obese group.
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