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Abstract

Background: Knee arthroplasty is increasing exponentially due to the aging of the population and to the broadening of
indications. We aimed to compare physical disability and its evolution over two years in people with knee arthroplasty to
that in the general population. A secondary objective was to compare the level of disabilities of people with knee to people
with hip arthroplasty.

Methodology/Principal Findings: 16,945 people representative of the French population were selected in 1999 from the
French census and interviewed about their level of disability. This sample included 815 people with lower limb arthroplasty.
In 2001, 608 of them were re-interviewed, among whom 134 had knee arthroplasty. Among the other participants re-
interviewed, we identified 68 who had undergone knee arthroplasty and 145 hip arthroplasty within the last two years
(recent arthroplasty). People with knee arthroplasty reported significantly greater difficulties than the general population
with bending forward (odds ratio [OR] =4.7; 95% confidence interval [CI]: 1.7, 12.6), walking more than 500 meters (OR=6.0;
95% ClI: 1.5, 24.7) and carrying 5 kg kilograms for 10 meters (OR = 4.6; 95% Cl: 1.3, 16.4). However, the two years evolution in
disability was similar to that in the general population for most activities. The level of mobility was similar between people
with recent knee arthroplasty and those with recent hip arthroplasty. Nevertheless, people with recent knee arthroplasty
reported a lower level of disability than the other group for washing and bending forward (OR=0.3; 95% Cl: 0.1, 0.6 and
OR=0.4; 95% Cl: 0.1, 0.9, respectively).

Conclusions/Significance: People with knee arthroplasty reported a higher risk of disability than the general population for
common activities of daily living but a similar evolution. There was no relevant difference between recent knee and hip
arthroplasties for mobility.
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community-based study, the ‘“Handicap, Incapacité, Dépen-
dance” (Handicap, Disability and Dependence) or HID survey,
showed that people with hip arthroplasty had a higher level of
disability than the general population [8]. Most published results

Introduction

The prevalence of knee replacement is increasing exponentially
because of the aging of the population but also due to the

broadening of indications [1]. The projections between 1996 and
2030, based on changes expected in the population’s age profile,
foresee an increase of about 85% in total knee replacements in
United States [2]. Data on the level of disability and evolution over
time of this increasing population are needed for health service
planning and budgeting resources and for better informing
patients about their potential difficulties after the surgery. Cohort
studies have confirmed that mobility and relief of pain are
improved after knee arthroplasty [3-7], but no study has
compared the remaining level of disability after the replacement
to that in the general population. Results of a French longitudinal
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suggest that improvement after knee arthroplasty is lower than
after hip arthroplasty [3-5,9-14]. Actually, many prospective
studies [3-5,9-14] reported that postoperative improvement in
pain relief and physical function were greater for subjects with hip
arthroplasty than for those with knee arthroplasty. Fitzgerald et al.
[15] compared data on physical activities of people with hip and
knee arthroplasty to normative data and showed physical function
to be remarkably similar at 6 and 12 months postoperatively
between patients undergoing either hip or knee arthroplasty.
However, to our knowledge no published data has provided a
comparison of activity limitations and evolution of disability
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between people with knee arthroplasty and those with hip
arthroplasty in a national representative sample.

Methods

Objectives

The primary objective of our study was to compare physical
disabilities and their evolution over two years between people with
knee arthroplasty and the general population with use of the two-
year follow-up data of the HID survey. A secondary objective was
to compare activity limitations and their evolution over two years
between subjects with recent (less than two years) knee arthroplasty
and those with similarly recent hip arthroplasty.

Participants

The data constituting the basis of this report were collected from
the HID survey, a national longitudinal community-based survey
undertaken by the French National Institute of Statistics and
Economic Studies (INSEE) to describe disability and handicap in
France. The target population included residents in all French
households (n=157.4 million) including children. This survey
methodology is described in detail elsewhere [8,16,17].

Briefly, a two-stage method was used according to United Nations
recommendations [18] to set up the cohort in 1999. For the first
stage, a representative sample of census districts (approximately 600
inhabitants per district) was selected. During the census taking,
enumerators gave these households the standard forms of the 1999
French population census and an additional questionnaire concern-
ing daily life and health. This screening questionnaire allowed for
classifying people into 6 groups of increasing probability of presumed
disability. This first 1999 phase concerned approximately 417,500
people and had an 86% response rate.

For the second stage, we selected the population by random-
ization, using disproportional sampling, with a high sampling rate
for the most severely disabled group and a minimum sampling rate
for people without daily living restrictions (the largest group). Each
of the resulting groups was allocated a specific sampling coeflicient
that increased with the probability or severity of the presumed
handicap. The sample design allowed for weighting the data to
estimate representative results at a national level[8]. This cohort
included 16,945 subjects representative of the French population
living at home, 815 of whom reported having undergone lower-
limb arthroplasty (i.e., estimated 691,000 people in the French
noninstitutionalised population consistent with the result of
another French study[19]). For the two year follow-up survey,
12,530 people were re-interviewed, among whom were 608 of the
815 subjects with lower-limb arthroplasty and 11,922 of the
16,130 other participants. Reasons for no interview are shown in
figure 1. Characteristics of nonrespondents are described else-
where and show that they were significantly older and more
disabled for walking and bending forward than respondents [8].

The questionnaire included several items to identify people with
hip and knee arthroplasty. There were both open-ended questions
concerning health problems and 2 specific questions concerning
lower limb arthroplasty “Do you have hip arthroplasty”” and “Do
you have knee arthroplasty”. Among the 608 subjects with lower-
limb arthroplasty identified in 1999, 134 (i.e., estimated 147,000
people in the French noninstitutionalised population) had received
knee arthroplasty (older knee arthroplasty), 382 hip arthroplasty,
30 both hip and knee arthroplasty and 62 had uncertain data.
Among the general population re-interviewed, 68 and 145 (i.e.,
estimated 49,000 and 121,000 people, respectively, in the French
noninstitutionalised population) declared having undergone knee
and hip arthroplasty since 1999 (recent knee and hip arthroplasty).
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To validate the quality of our data and particularly to avoid the
possibility that recent arthroplasty was misclassified as older
arthroplasty, one member of our team systematically assessed the
chronic diseases reported during the 1999 survey and the 2001
survey by the people identified as having recent arthroplasty.
Consequently, 202 people with knee arthroplasty (i.e., estimated
196,000 people in the French noninstitutionalised population)
were selected.

Data collection

Two computer-assisted personal interviews were conducted
according to a standardized protocol from November 1999 to
January 2000 by 442 trained interviewers for the 1999 survey and
from October 2001 to January 2002 by 408 trained interviewers
for the 2001 survey. During each interview, respondents were
asked about their impairment, disability, social participation and
help. For the current study, we used data related to participants’
disability. Respondents were asked to indicate the degree of
difficulty or the need for help in five defined areas: activities
involving personal care, mobility, housekeeping, and cognitive and
sensorial abilities. Answers were presented as a 5-point Likert
scale, ordered by growing probability of disability, from ‘“no
disability” to “impossible without help”. Respondents also
indicated their walking distance: no more than 100 meters,
300 meters, 500 meters and 1000 meters. For the 2001 survey,
conditions were considered improved for each task if the answer
decreased by at least one category and worse if the answer
increased by at least one category. If the answers did not differ
between 1999 and 2001, we considered that there was no change
in disability for the studied task. The complete questionnaire will
be available at the following address: http://ifr-handicap.inserm.
fr/HID/ACCUEIL_HID_NEW.HTM

Ethics

This study was planned as a research project. This study was
performed in an intense collaboration with the French National
Institute of Statistics. This study was declared of public interest by
the CNIS (“Conseil National d’Information Statistique) and was
approved by the CNIL (“Commission Nationale de I'Informatique
et des Libertés”, French law number 78-17). According to the
French law, written inform consent was not required for this type
of study.

Statistical methods

The study design allowed for weighting the data to estimate
representative results at a national level. To calculate statistical
parameters and their 95% confidence intervals [CI], we used SAS
procedures specific for handling complex sample designs to obtain
correct variance estimates (SAS version 9.1, PROC SURVEY-
FREQ, PROC SURVEYMEAN, PROC SURVEYREG and
PROC SURVEYLOGISTIC [20].

To take into account attrition bias, we built a propensity score
to assess the probability of nonresponse. To do so, we performed a
logistic regression with the 2001 responses to the survey used as the
dependent variable. The covariates were the 1999 demographic,
economic, and educational variables as well as the level of
disability in performing common activities of daily living from the
1999 survey. The logistic regression analysis was used to determine
the probability of nonresponse (from 0 to 1), the propensity score,
for each patient in the data set. Then, multiple logistic regression
models adjusted for age, sex, education, number of chronic
conditions and probability of 2001 nonresponse allowed for
estimating odds ratios [ORs] and their 95% confidence interval
[CI] for 1) the level of disability in all subjects with knee
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16,945 people interviewed
estimated population 57.4 million
people

'
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The lower-limb arthroplasty group

Other participants

y

815 subjects 16,130 subjects
estimated population 691,000 estimated population 56.7 million
people people
Nonrespondents: 207 people (25.4%) Nonrespondents 4208 people (26.1%)
- Dead(6.9%) - Dead(4.3%)
- Refusedto enswer (6.7%) - Refused to enswer (6.6%)
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estimated population: 23, 000 people

Can not answer
62 subjects ——

estimated population: 72, 000 people

L 4
Older knee arthroplasty (= 2 years)
134 subjects
estimated population 147,000
people

Figure 1. Study population of the HID survey.
doi:10.1371/journal.pone.0002561.g001

arthroplasty compared to the general population in 2001; 2) the
evolution of disability (i.e., worsening) in subjects with knee
arthroplasty identified in 1999 compared to the general popula-
tion; and 3) the comparison of disability and its evolution over two
years (ie., worsening) between subjects with recent knee
arthroplasty and those with recent hip arthroplasty. To compare
the level of disability, the dependent variable was ‘reporting at
least some difficulties for each activity of daily living’. To compare
the evolution of disability, we decided to focus on the worsening of
disability as defined above. This choice was based on the
descriptive analysis of recent hip and knee arthroplasty, which
showed a higher rate of worsening disability than improved
condition. Because the delay since the procedure is not known,
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Recent hip arthroplasty ( < 2 years)
P 145 subjects

estimated population 121, 000
people

Both hip and knee arthroplasty
— 9 subjects

estimated population: 7,400 people

Can not answer

— 190 subjects
estimated population: 153, 000
people
v
Recent knee arthroplasty ( < 2
years)
68 subjects
estimated population 49,000

people

evolution of disability in our analysis does not reflect evolution
since surgery. Thus, analysis of evolution refers to worsening
disability for all analysis. Separate models were created for each
activity of daily living. All data analyses involved use of the SAS
statistical software (version 9.1, SAS Institute).

Results

Demographic characteristics

The knee arthroplasty population comprised 202 subjects, for
an estimated 196,000 people in the French noninstitutionalised
population (95% CI: 124,000, 269,000). The overall prevalence of
knee arthroplasty in France is, consequently, estimated at 0.43%
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(95% CI0.27, 0.59). The annual incidence of knee arthroplasty in
France is estimated at 0.05% (95% CI: 0.04%, 0.06%).

The mean age of subjects with knee arthroplasty was 70.2 years
(95% CI: 64.8, 75.6; minimum 20, maximum 96); 40.8% of
subjects were 75 years or older (95% CI: 24.2, 57.4). Most people
were retired: 66.5% (95% CI: 38.3, 94.7). Women represented
52.7% of the study population (95% CI: 32.1, 73.3). Primary
school was the highest level of education for 83.2% of people with
knee arthroplasty (95% CI: 72.7, 93.7).

Disability and self-reported health status for all people
with knee arthroplasty

Subjects with knee arthroplasty claimed 3.6 chronic conditions,
on average (95% CI: 3.3, 3.9; minimum 0, maximum 11). Activity
limitations concerned mainly the areas of mobility: 52.2% (95%
CI: 32.1, 72.3) could not walk more than 500 meters; 73.6% (95%
CI: 61.9, 85.4) reported at least some difficulties in bending
forward and picking up something; 53.3% (95% CI: 31.5, 75.0)
had at least some difficulties climbing up and down stairs; and
70.1% (95% CI: 57.0, 83.2) at least some difficulties carrying
5 kilograms for 10 meters. Self-reported health was poor or very
poor for 37.2% of subjects (95% CI: 6.6, 74.9).

After adjustment for age, sex, education, chronic conditions and
probability of nonresponse, subjects with knee arthroplasty
reported significantly greater difficulties than the general popula-
tion for bending forward and picking up something (OR =4.7;
95% CI: 1.7, 12.6), walking more than 500 meters (OR =6.0;
95% CI: 1.5, 24.7), carrying 5 kilograms for 10 meters (OR = 4.6;
95% CI: 1.3, 16.4) and cutting toenails (OR =4.1; 95% CI: 1.2,
13.8) (table 1). They also more often reported the use of technical
devices to walk (OR=3.6; 95% CI: 1.7, 7.2). There was a
tendency for self-reported health probability to be worse than in
the general population (OR =2.0; 95% CI: 0.9, 4.7).

Evolution of disability declared by people with knee
arthroplasty for more than 2 years

Worsening disability was mainly declared for mobility: of
subjects with knee arthroplasty identified in 1999, 49.3% (95% CI:
19.9, 78.7) declared worsening disability for bending forward and
picking up something, 47.1% (95% CI: 19.4, 74.8) for cutting
toenails, 21.4% (95% CI: 7.4, 35.4) for shopping, 17.9% (95% CI:
5.5, 30.3) for climbing up and down stairs and 17.7% (95% CI:
5.6, 29.9) for walking-distance limitation.

After adjustment for age, sex, education, chronic conditions and
probability of nonresponse, the evolution was similar between
subjects with knee arthroplasty for more than 2 years and the
general population, except for bending forward and picking up
something (OR=6.4, 95% CI. 1.1, 38.3), cutting toenails
(OR=6.4, 95% CI: 1.1, 37.6) and using the toilet (OR=0.2,
95% CI: 0.05, 0.9) (Table 2).

Comparison between subjects with recent knee
arthroplasty and those with recent hip arthroplasty

For this comparison, we focused only on recent arthroplasty.
Subjects with recent knee arthroplasty tended to be younger than
people with recent hip arthroplasty (69.8 years vs. 73.1 years,
p=0.07). The number of chronic conditions and proportion of
women were not significantly different between the 2 groups.
Figure 2 provides a description of the level of difficulties for the 2
groups for four common activities of daily living. For walking-
distance limitation and climbing stairs, overall, people with recent
knee or hip arthroplasty reported the same level of difficulties.

@ PLoS ONE | www.plosone.org
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Table 1. Disability according to domains of disability, for all

subjects with knee arthroplasty (202 subjects) compared to

the other participants (11,510 subjects) in 2001, after

adjustment for age, sex, education, number of chronic

conditions and probability of nonresponse. Adjusted Odds

ratio [Adj-OR] and 95% confidence interval [CI].

Domains of

disability Subcategory Adj-OR* 95% CI

Self-care Washing 0.7 [0.3-1.4]
Dressing 0.6 [0.3-1.4]
Cutting toenails 4.1 [1.2-13.8]
Using the toilet 0.9 [0.4-2.0]

Mobility Getting in and out of a bed 1.1 [0.6-2.2]
Getting in and out of a chair 2.1 [1.05-4.4]
Climbing up and down stairs 1.7 [0.7-4.8]
Bending forward and picking 4.7 [1.7-12.6]
up something

Walking-distance =100 meters 1.5 [0.7-3.3]

limitation
=300 meters 13 [0.6-2.6]
=500 meters 6.0 [1.5-24.7]
=1000 meters 5.9 [1.6-21.9]

Shopping 33 [0.9-12.9]

Carrying 5 kilograms 4.6 [1.3-16.4]

for 10 meters

Heath status Having fair, poor or very 2.0 [0.9-4.7]
poor self-reported health

Use of technical 3.6 [1.7-7.2]

devices to walk

“Adj-OR, adjusted OR.

Significant ORs are in bold.

The dependent variable is «reporting at least some difficulties for each activity

of daily living».

doi:10.1371/journal.pone.0002561.t001

However, people with knee arthroplasty reported less difficulties
for washing and bending forward than those with hip arthroplasty.

Evolution over two years was largely characterized by no
change for both people with recent knee or hip arthroplasty
(table 3).

After adjustment for age, sex, education, chronic conditions and
probability of nonresponse, subjects with recent knee arthroplasty
reported significantly less difficulties than those with recent hip
arthroplasty for washing (OR=0.3; 95% CI: 0.1, 0.6), dressing
(OR=0.3; 95% CI: 0.1, 0.5), bending forward (OR =0.4; 95%
CI: 0.1, 0.9) and cutting toenails (OR =0.2; 95% CI: 0.1, 0.5)
(table 4). After adjustment, worsening disability was less often
reported by subjects with recent knee arthroplasty for washing
(OR=0.4; 95% CI: 0.1, 0.9) and dressing (OR =0.3 95% CI: 0.1,
0.9) than by subjects with recent hip arthroplasty (table 4).

Discussion

This study compared the disabilities of people with knee
arthroplasty and their evolution over two years to the general
population and to people with hip arthroplasty, on a national
representative sample. Our results showed that, despite a higher
level of disability for several activities of daily living reported by
people with knee arthroplasty, the evolution in disability over two
years was similar to that in the general population for most tasks.
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Table 2. Disability worsening over two years according to
domains of disability, for subjects with knee arthroplasty
identified in 1999 (134 subjects) compared to the other
participants (11,510 subjects), after adjustment for age, sex,
education, chronic conditions and probability of nonresponse.

Domains of disability Subcategory Adj-OR 95% CI

Self-care Washing 0.6 [0.2-1.6]
Dressing 0.7 [0.3-1.9]
Cutting toenails 6.4 [1.1-37.6]
Using the toilet 0.2 [0.05-0.9]

Mobility Getting in and out of a bed 0.6 [0.2-1.7]
Getting in and out of a chair 1.7 [0.7-4.2]
Climbing up and down stairs 0.9 [0.4-2.1]
Bending forward and picking 6.4 [1.1-38.3]
up something

Walking-distance 13 [0.5-3.1]

limitation*

Shopping 1.2 [0.6-2.4]

Carrying 5 kilograms 0.8 [0.4-1.8]

for 10 meters

Heath status 0.4 [0.2-1.2]

Use of technical devices 15 [0.5-4.3]

to walk

Adjusted Odds ratio [Adj-OR] and 95% confidence interval [Cl].

Significant ORs are in bold.

“Worsening walking-distance limitation was defined by the decrease of a class
(i.e, <100, 100-300, 300-500, 500-1000) to another.
doi:10.1371/journal.pone.0002561.t002

Moreover, people with recent knee arthroplasty did not report
more disabilities or worsening of these disabilities than people with
recent hip arthroplasty for activities involving mobility; they
reported an even lower level of disability and less worsening of
disability for self-care activities.

Many studies have reported significant improvements in ability
after knee arthroplasty [3-5,7,21-24]. Only a few have described
activity limitations for people with knee arthroplasty [9,23,25,26]:
Hawker et al. [23] showed, in a community-based survey that
70.2% of subjects with knee arthroplasty had difficulties going
upstairs, 66.3% bending to the floor, and 56.9% shopping, and
only 38.8% could walk more than 10 blocks; Weiss et al. [25]
reported that 72% could not kneel and 40% had difficulties
carrying heavy objects; and Rissanen et al. [9] reported that only
34.7% and 16.7% had no problem with walking and negotiating
stairs, respectively, at 24 months. Our results support these studies
showing that people with knee arthroplasty do not reach the level
of mobility reported by the general population. Evolution of these
disabilities over 2 years was not different from the general
population except for bending forward and cutting toenails that
had a higher risk of worsening. People with knee arthroplasty have
less risk of worsening disability for using the toilet than the general
population. This result is surprising and unexplained; it could only
be related to multiple testing. Our results suggest that mean age at
surgery seems to increase since people with recent and older knee
arthroplasty have nearly the same mean age during the follow-up
visit. This result may be related to the selection of older people for
knee replacement.

Results of surveys comparing hip and knee arthroplasty are
inconsistent. Many studies report larger pain relief and improve-
ment in physical function for people with hip arthroplasty than for
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people with knee arthroplasty [3-5,9-14]; others did not find
differences between the 2 groups [15,22]. These studies were
mainly performed in a few specialized centers by highly qualified
surgeons, and their results should not be generalizable to the entire
arthroplasty population [27-29]. Our survey, involving a national
representative sample, found that subjects with recent knee or hip
arthroplasty did not differ in level of disability in mobility activities
and evolution over two years. This finding confirms the results of
Fitzgerald et al. [15] and Ritter ¢t al [22], who showed no
difference in physical functioning between people with hip
arthroplasty and those with knee arthroplasty 12 months
postoperatively and two years later, respectively. A possible
explanation concerning the lack of difference in mobility between
people with knee arthroplasty and those with hip arthroplasty may
be that knee replacements are performed for a lower level of
disability than are hip replacements, which implies better
outcomes for the former patients [21,30]. The higher risk of
disability reported by people with hip arthroplasty for self-care
activities and bending forward than for people with knee
arthroplasty could be related to the recommendations given to
patients after hip arthroplasty to limit activities to reduce the risk
of dislocation. These recommendations concern mainly move-
ments to avoid when washing, dressing and bending forward.

Limitations

Our study has some limitations. First, the design of this study is
based on self-reported conditions. Self reporting is important to
assess disabilities [31,32] but could imply possible under-reporting of
arthroplasty by the participants interviewed. We also missed other
important information about the different indications for surgery, the
timing of procedures, the surgical procedures (total or partial knee
replacement), the rehabilitation programmes, the postoperative
complications and the revision rates. Second, nonrespondents in
the general population could have undergone an arthroplasty within
the two years, which would also contribute to possible underestima-
tion of arthroplasty prevalence. Third, our study concerned only
French noninstitutionalised people, which would lead to both
underestimation of arthroplasty prevalence and disability, because,
typically, disabled people tend to live in institutions. Moreover, we
can hypothesize that the more disabled and health-impaired people
are not undergoing arthroplasty. Although France has no register of
knee arthroplasty, our results of prevalence are consistent with those
of another survey performed in France in 1999 [19] that identified
an estimated 270,000 people with knee arthroplasty. The compar-
ison between people with recent hip arthroplasty and those with
recent knee arthroplasty should be interpreted carefully since these
results may differ for a longer follow-up. As already studied, the delay
before optimal improvement could be between 6 months [33] and 2
years after the procedure [10,12,13,15] and may be different for hip
and knee arthroplasty. In this study, assuming a normal distribution
of procedure, about one-quarter of patients may be in the period
before optimal improvement. Moreover, recent hip arthroplasty
may comprise cases of hip fracture. Inclusion of this sub-group in the
analysis may contribute to a higher reporting of disability for the
recent hip arthroplasty group. Testing 4 different categories of
walking distance may be inappropriate because tests are not
independent. However, we found interesting to report these 4
categories to better inform clinicians and patients. We did not
develop any strategies to take into account multiple testing; some of
our results may have occurred by chance. All these limitations are
counterbalanced by the fact that this national survey provides both a
detailed description of disabilities over time for the entire knee
arthroplasty population, which consequently reflects functional
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Figure 2. Disability level for people with recent knee arthroplasty and those with recent hip arthroplasty for some activities of daily
living in 2001.
doi:10.1371/journal.pone.0002561.g002
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Table 3. Evolution of disability for people with recent (less than 2 years) knee arthroplasty (68 subjects) and for those with recent
hip arthroplasty (145 subjects).
Domain Subcategory Worsening: % [95% ClI] No Change: % [95% Cl] Improvement: % [95% Cl]
Knee Hip Knee Hip Knee Hip
Self-care Washing 18.8[7.9-29.7] 35.2[25.2-45.2] 73.8[61.4-86.2] 52.0[41.7-62.3] 7.4[0-14.8] 12.8[6.3-19.3]
Dressing 18.1[7.7-28.5] 34.6[24.7-44.6]  69.5[56.7-82.3] 47.5[37.2-57.8]  12.4[3.2-21.6] 17.9[10.5-25]
Cutting toenails 30.5[18.0-43.0] 31.3[22.1-40.5]  53.0[38.9-67.2] 55.2[45.0-65.3]  16.4[6.1-26.8] 13.5[6.6-20.4]
Using the toilet 8.8[0.9-16.8] 16.4[9.4-23.4] 87.8[78.6-96.9] 77.0[69.2-84.8] 3.4[0-8.4] 6.6[2.7-10.5]
Mobility Getting in/out of a bed 20.6[10.1-31.1] 29.6[19.8-39.3]  58.8[45.2-72.5] 59.2[49.2-69.3]  20.6[9.6-31.5] 11.2[6.3-16.2]
Getting in/out of a chair  26.1[13.7-38.5] 27.8[18.7-36.9]  54.4[40.2-68.5] 58.6[48.7-68.5]  19.5[8.8-30.2] 13.6[7.8-19.4]
Bending forward 36.8[22.3-51.3] 32.3[22.6-41.9] 53.0[38.1-67.8] 48.8[37.8-59.7]  10.2[2.2-18.3] 18.9[11-26.7]
Climbing stairs 23.7[11.4-36.1] 28.3[19.4-37.2]  45.2[30.0-60.3] 49.8[39.1-60.5]  31.1[17-45.2] 21.9[13-30.7]
Walking 39.6[25.2-53.9] 29.6(18.9-40.2] 42.0[27.5-56.5] 51.6[40.1-63.1]  18.4[8.2-28.7] 18.8[8.9-28.6]
Shopping 28.0[15.3-40.6] 21.9[13.7-30.0]  53.4[39.0-67.9] 64.7[54.8-74.6] 18.6[8.1-29.0] 13.5[7.1-19.8]
Carrying 5 kg for 10 m 33.3[19.9-46.7] 33.4[23.6-43.11  49.8[35.5-64.1] 51.1[40.7-61.4]  16.9[7.0-26.8] 15.6[8.1-23.0]
Health status 21.0[9.3-32.8] 20.3[12.6-28.11  45.9[31.0-60.8] 57.5[47.3-67.7]  33.0[18-47.9] 22.2[14-30.2]
Use devices to walk 15.9[5.3-26.4] 21.6[12.2-31.0] 73.6[61.2-86.0] 72.7[62.9-82.5]  10.5[2.4-18.6] 5.8[1.2-10.3]
Percentages and 95% confidence interval [CI].
doi:10.1371/journal.pone.0002561.t003
status, and a comparison of activity limitations for people with recent but a similar evolution. There was no relevant difference between
knee arthroplasty and those with recent hip arthroplasty. recent knee and hip arthroplasties for mobility. This national
People with knee arthroplasty reported a higher risk of disability longitudinal survey may help clinicians and other clinical
than the general population for common activities of daily living practitioners such as occupational therapists, physical therapists
Table 4. Disability and evolution (i.e., worsening) over two years according to domains of disability, for subjects with recent knee
arthroplasty (68 subjects) compared to those with recent hip arthroplasty (145 subjects) adjusted for age, sex, education, chronic
conditions and probability of nonresponse.
Disability$ Worsening
Domains of disability Subcategory Adj-OR 95% CI Adj-OR 95% CI
Self-care Washing 0.3 [0.1-0.6] 0.4 [0.1-0.9]
Dressing 0.3 [0.1-0.5] 0.3 [0.1-0.9]
Cutting toenails 0.2 [0.1-0.5] 0.7 [0.3-1.7]
Using the toilet 0.4 [0.1-1.5] 0.4 [0.1-1.7]
Mobility Getting in and out of a bed 0.6 [0.2-1.4] 0.5 [0.2-1.5]
Getting in and out of a chair 0.9 [0.4-2.1] 13 [0.5-3.3]
Climbing up and down stairs 0.9 [0.3-2.3] 0.7 [0.3-1.9]
Bending forward and picking up something 0.4 [0.1-0.9] 1.0 [0.4-2.4]
Walking-distance limitation =100 meters 1.1 [0.4-3.0]
=300 meters 0.9 [0.3-2.2]
=500 meters 14 [0.5-3.6]
=1000 meters 1.1 [0.4-2.9]
Worsening* 13 [0.5-3.3]
Shopping 0.5 [0.2-1.3] 0.9 [0.4-2.2]
Carrying 5 kg for 10 m 0.6 [0.2-1.8] 0.9 [0.4-2.1]
Heath status Having fair, poor or very poor self-reported health 0.9 [0.3-2.6] 1.5 [0.5-4.4]
Devices to walk Use of technical devices to walk 0.5 [0.2-1.2] 0.7 [0.2-2.1]
Adjusted Odds ratio [Adj-OR] and 95% confidence interval [CI].
fThe dependent variable is «reporting at least some difficulties» for each activity of daily living.
The term worsening was used to assess overall worsening of walking-distance limitation.
Significant ORs are in bold.
doi:10.1371/journal.pone.0002561.t004
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and service planners think about specific rehabilitation programs
to reduce disability according to the type of arthroplasty, hip or
knee.

Acknowledgments

The study design is the result of an intense cooperation between INSEE
and leading research institutes in the field, including INSERM and
particularly the “Institut Fédératif de Recherche sur le Handicap™.

References

1. Jain NB, Higgins LD, Ozumba D, Guller U, Cronin M, et al. (2005) Trends in
epidemiology of knee arthroplasty in the United States, 1990-2000. Arthritis
Rheum 52: 3928-3933.

2. Praemer AFS, Rice DP (1999) Arthroplasty and total joint procedures. In:
Praemer A, Furner S, Rice DP, eds. Musculoskeletal conditions in the United
States USA American Academy of Orthopedic Surgeons. pp 119-138.

3. Jones CA, Voaklander DC, Johnston DW, Suarez-Almazor ME (2000) Health
related quality of life outcomes after total hip and knee arthroplasties in a
community based population. J Rheumatol 27: 1745-1752.

4. Rissanen P, Aro S, Slatis P, Sintonen H, Paavolainen P (1995) Health and
quality of life before and after hip or knee arthroplasty. J Arthroplasty 10:
169-175.

5. Salmon P, Hall GM, Peerbhoy D, Shenkin A, Parker C (2001) Recovery from
hip and knee arthroplasty: Patients’ perspective on pain, function, quality of life,
and well-being up to 6 months postoperatively. Arch Phys Med Rehabil 82:
360-366.

6. Forrest GP, Roque JM, Dawodu ST (1999) Decreasing length of stay after total
joint arthroplasty: effect on referrals to rehabilitation units. Arch Phys Med
Rehabil 80: 192-194.

7. March LM, Cross MJ, Lapsley H, Brnabic AJ, Tribe KL, et al. (1999) Outcomes
after hip or knee replacement surgery for osteoarthritis. A prospective cohort
study comparing patients’ quality of life before and after surgery with age-related
population norms. Med J Aust 171: 235-238.

8. Dechartres A, Boutron I, Nizard R, Poiraudeau S, Roy C, et al. (2007) Evolution
of disability in adults with hip arthroplasty: a national longitudinal study.
Arthritis Rheum 57: 364-371.

9. Rissanen P, Aro S, Sintonen H, Slatis P, Paavolainen P (1996) Quality of life and
functional ability in hip and knee replacements: a prospective study. Qual Life
Res 5: 56-64.

10. Kirwan JR, Currey HL, Freeman MA, Snow S, Young PJ (1994) Overall long-
term impact of total hip and knee joint replacement surgery on patients with
osteoarthritis and rheumatoid arthritis. Br ] Rheumatol 33: 357-360.

11. Kiebzak GM, Vain PA, Gregory AM, Mokris JG, Mauerhan DR (1997) SF-36
general health status survey to determine patient satisfaction at short-term
follow-up after total hip and knee arthroplasty. J South Orthop Assoc 6:
169-172.

12. Kiebzak GM, Campbell M, Mauerhan DR (2002) The SF-36 gencral health
status survey documents the burden of osteoarthritis and the benefits of total
joint arthroplasty: but why should we use it? Am J] Manag Care 8: 463-474.

13. Bachmeier CJ, March LM, Cross MJ, Lapsley HM, Tribe KL, et al. (2001) A
comparison of outcomes in osteoarthritis patients undergoing total hip and knee
replacement surgery. Osteoarthritis Cartilage 9: 137-146.

14. Mainard D, Guillemin F, Cuny C, Mejat-Adler E, Galois L, et al. (2000)
[Quality of life assessment one year after total hip or knee arthroplasty]. Rev
Chir Orthop Reparatrice Appar Mot 86: 464-473.

15. Fitzgerald JD, Orav EJ, Lee TH, Marcantonio ER, Poss R, et al. (2004) Patient
quality of life during the 12 months following joint replacement surgery. Arthritis

Rheum 51: 100-109.

@ PLoS ONE | www.plosone.org

Disabilities and Arthroplasty

The authors thank the INSEE division “ Enquétes et études
démographiques” and especially Pierre Mormiche, who is responsible for
the “Handicap, Incapacité, Dépendance” (HID) project task force.

Author Contributions

Conceived and designed the experiments: IB JR. Analyzed the data: PR SP
GB AD IB CR RN. Contributed reagents/materials/analysis tools: PR AD
IB JR. Wrote the paper: PR SP AD RN JR.

16. Leclerc A, Chastang JF, Ozguler A, Ravaud JF (2006) Chronic back problems
among persons 30 to 64 years old in France. Spine 31: 479-484.

17. Mormiche (1998) L’enquéte HID de 'INSEE. Objectifs et schéma organisa-
tionnel. Courrier des statistiques.

18. United Nations SD (1996) Manual for the development of statistical information
for disability programs and policies. New York: UN publications.

19. Courpied JP, Caton J, Bouce S, Charpak Y, Thomine JM (2001) [Osteoarticular
disease in adults in France. A survey of 2000 persons]. Rev Chir Orthop
Reparatrice Appar Mot 87: 424-436.

20. Zhenyi XEL, Daftary M. Wutoh A Building Logistic Regression Models to
Analyze Survey Data with Complex Sampling Design. http://www.nesug.
org/html/Proceedings/nesug04/an/an08.pdf.

21. Fortin PR, Clarke AE, Joseph L, Liang MH, Tanzer M, et al. (1999) Outcomes
of total hip and knee replacement: preoperative functional status predicts
outcomes at six months after surgery. Arthritis Rheum 42: 1722-1728.

22. Ritter MA, Albohm MJ, Keating EM, Faris PM, Meding JB (1995) Comparative
outcomes of total joint arthroplasty. J Arthroplasty 10: 737-741.

23. Hawker G, Wright J, Coyte P, Paul J, Dittus R, et al. (1998) Health-related
quality of life after knee replacement. J Bone Joint Surg Am 80: 163-173.

24. Walker DJ, Heslop PS, Chandler C, Pinder IM (2002) Measured ambulation
and self-reported health status following total joint replacement for the
osteoarthritic knee. Rheumatology (Oxford) 41: 755-758.

25. Weiss JM, Noble PC, Conditt MA, Kohl HW, Roberts S, et al. (2002) What
functional activities are important to patients with knee replacements? Clin
Orthop Relat Res. pp 172-188.

26. Noble PC, Gordon MJ, Weiss JM, Reddix RN, Conditt MA, et al. (2005) Does
total knee replacement restore normal knee function? Clin Orthop Relat Res. pp
157-165.

27. Lavernia CJ, Guzman JF (1995) Relationship of surgical volume to short-term
mortality, morbidity, and hospital charges in arthroplasty. J Arthroplasty 10:
133-140.

28. Kreder HJ, Deyo RA, Koepsell T, Swiontkowski MF, Kreuter W (1997)
Relationship between the volume of total hip replacements performed by
providers and the rates of postoperative complications in the state of
Washington. J Bone Joint Surg Am 79: 485-494.

29. Field RE, Cronin MD, Singh PJ (2005) The Oxford hip scores for primary and
revision hip replacement. J Bone Joint Surg Br 87: 618-622.

30. Fortin PR, Penrod JR, Clarke AE, St-Pierre Y, Joseph L, et al. (2002) Timing of
total joint replacement affects clinical outcomes among patients with
osteoarthritis of the hip or knee. Arthritis Rheum 46: 3327-3330.

31. Amadio PC (1993) Outcomes measurements. J Bone Joint Surg Am 75:
1583-1584.

32. Titzpatrick R, Fletcher A, Gore S, Jones D, Spiegelhalter D, et al. (1992) Quality
of life measures in health care. I: Applications and issues in assessment. Bmj 305:
1074-1077.

33. Shields RK, Enloe L], Leo KC (1999) Health related quality of life in patients
with total hip or knee replacement. Arch Phys Med Rehabil 80: 572-579.

July 2008 | Volume 3 | Issue 7 | e2561



