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SUMMARY
Obijective: To describe the course of limitations in activities over 5 years follow-

up and identify predictors of future limitations in activities in elderly patients
with osteoarthritis (OA) of the hip or knee with moderate functional limitations.
Method: A longitudinal cohort study with 5 years follow-up was conducted.
Patients (n = 288) were recruited at rehabilitation centers and hospitals. The
main outcome measures were self-reported and performance-based limitations
in activities. Prognostic factors were demographic and clinical data, body
functions, comorbidity, cognitive functioning, avoidance of activity and social
support. Measurements were conducted at baseline, 1, 2, 3 and 5 years follow-
up.

Results: Both in patients with knee and hip OA, the course of limitations in
activities remained fairly stable over a period of 5 years. Avoidance of activity,
increased pain, more comorbidity, a higher age, a longer disease duration, a
reduced muscle strength and range of joint motion at baseline predicted more
future limitations in activities in patients with knee OA. In patients with hip OA,
avoidance of activity, increased pain, more comorbidity, a higher age, a higher
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educational level and a reduced range of motion at baseline predicted more
future limitations in activities.
Conclusions: The course of limitations in activities remains fairly stable over a
period of 5 years in elderly patients with hip or knee OA. However, at individual
level there is considerable variation. Predictors of more future limitations in
activities include avoidance of activity, increased pain, higher morbidity count,
reduced range of motion, and a higher age.
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INTRODUCTION

Osteoarthritis (OA) of the hip or knee is a common chronic and degenerative
disease’. OA causes impairments in body functions and/or structures (such as pain,
reduced muscle strength, range of joint motion, and joint instability) and moderate-
to-severe limitations in activities, e.g., walking, stair climbing, and transfers (rising
from a chair, rising from bed, getting in and out a car)®**. These limitations in
activities frequently lead to limitations in participation (e.g., remunerative
employment, community life, and recreation and leisure) and a decreased quality of
life.

Cross sectional research on determinants of limitations in activities is robust>**** and
several longitudinal studies on the course of limitations in activities over time are
performed in elderly patients with knee pain****°. However, van Dijk concluded
based on a systematic review of the existing literature that high quality longitudinal
research remains limited in elderly patients who are diagnosed (radiographically or
using clinical criteria) with knee or hip OA™. Existing longitudinal research on
functional decline in elderly patients who are diagnosed (radiographically or using
clinical criteria) with knee or hip OA showed that limitations in activities seem to
deteriorate slowly over time'*?*. Furthermore, these studies showed that
determinants of future limitations in activities include sociodemographic factors
(higher age, female sex, ethnicity, lower social class and being retired), impairments
in body functions [pain, stiffness, reduced muscle strength, laxity of the knee joint,
proprioceptive inaccuracy, poor standing balance and impaired range of motion
(ROM)], psychological and social factors (anxiety, depression, fatigue, poor self-
efficacy and social support), cognitive decline, comorbidity, overweight, and a lack
of regular physical activity'**?'. However, existing longitudinal studies in elderly
patients who are diagnosed (radiographically or using clinical criteria) with knee or
hip OA used relatively short follow-up periods (<3 years follow-up). In a systematic
review on the clinical course and predictors of future limitations in activities, van
Dijk et al. found only one high quality study with a follow-up which was longer than
3 years™®. Therefore, further high quality longitudinal research with longer follow-up
periods is needed™*?.

Knowledge about the course of limitations in activities over time and predictors of
future limitations in activities is important for both patients and clinicians. Based on
this information clinicians can identify patients who are at risk for future functional
decline and prognosticate future limitations in activities. Furthermore, more insight
in the course of limitations in activities and predictors of future limitations in
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activities is the basis for improving treatments and rehabilitation of patients with OA
of the hip or knee®.

The objectives of the current study are (1) to describe the course of limitations in
activities in patients with moderate functional limitations due to OA of the hip and
knee over a follow-up period of 5 years, and (2) to identify predictors of future
limitations in activities in elderly patients with moderate functional limitations at
baseline due to OA of the hip or knee, focusing on demographic and clinical data,
impairments in body functions (pain, reduced muscle strength and range of joint
motion), comorbidity, cognitive functioning, avoidance of activity, and social
support.
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METHOD

Design

A 5 years prospective cohort study among 288 patients with knee or hip OA was
conducted. Measurements were conducted at baseline, 1, 2, 3 and 5 years follow-up.
The study was approved by the Medical Ethics Committee of the VU University
Medical Center, Amsterdam, the Netherlands.

Setting and study population

Patients were recruited from three rehabilitation centers and two hospitals
(Departments of Orthopedics, Rheumatology or Rehabilitation). Inclusion criteria
were: (1) diagnosis of hip or knee OA by medical specialist according to radiological
criteria or clinical criteria of the American College of Rheumatology**?; (2) age
between 50 and 84 years; (3) referral to hospital or rehabilitation center less than 1
year before inclusion; (4) at least moderate functional problems (Lequesne
Algofunctional Index score _5)?® and (5) informed consent. Exclusion criteria were:
(1) insufficient understanding of the Dutch language and (2) expected death within 1
year after inclusion, due to terminal illness.

Outcome measurements

Self-reported limitations in activities were measured using the physical functioning
subscale of theWestern Ontario and McMaster Universities Osteoarthritis Index
(WOMAC)?2. A higher score on the WOMAC (0-68) reflects more limitations in
activities.

Performance-based limitations in activities were measured using a 10 m timed
walking test®*. Each patient was asked to walk to the end of a pre-set distance of 10
m, at his or her “natural walking speed’. A stopwatch was used to measure in seconds
the time patients walked the 10 m distance. If necessary, patients could use an
assistive device during the timed walking test. Use of devices was recorded and
consequently, devices were also used at 1, 2, 3 and 5 years follow-up. A higher score
on the timed walking test reflects more limitations in activities.

Predictors of future limitations in activities

Impairments in body functions
Assisted active ROM was measured in both legs using goniometry, following a
standardized protocol®. For the hip, internal rotation, external rotation and flexion
were measured. For the knee, flexion and extension were measured. Isometric
muscle strength of knee extension and hip abduction was measured in both legs with
a hand held dynamometer, the MicroFet, using a break-test*®.
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Patients were asked to deliver maximum strength against the researcher resistance. A
standardized protocol, describing postures, instructions and procedure was used. The
measurements of both ROM and muscle strength were repeated twice. The average
score was used in the analyses. Patients rated their pain on a visual analog scale
(VAS), prior to the physical assessment. A higher score on the VAS reflects more
pain.
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Comorbidity

Information about comorbidity was gathered in an interview with the patients using
the cumulative illness rating scale (CIRS)*?". The CIRS consists of 13 body
systems. Scoring is weighted by the severity of the comorbid condition. Severity
scores range from 0 (none) to 4 (extremely severe). Because all patients suffered
from OA (OA can be regarded as the index disease), they all scored positive on CIRS
10 and for this reason, diseases in CIRS 10 (muscle, bone and skin diseases) were not
used in the analyses. The indices of comorbidity derived from the CIRS are the
presence of the various disease categories (moderate-to-severe comorbidity; CIRS _
2), and morbidity count, the number of diseases on which the patients scored a
severity of two or higher.

Cognitive functioning

Various aspects of cognitive functioning were measured. Firstly, the 20 item
cognitive screening test (CST20) was applied. This test was developed as a screening
instrument for cognitive decline in elderly®®. Scores range from 0 to 20. An
indication of cognitive decline was calculated. For patients older than 81 years,
cognitive decline is defined by a score on the CST20 of 10 or less; for patients of 81
years or younger, cognitive decline is defined by a score on the CST20 of 12 or less.
Secondly, to assess visual selective attention, the abridged Stroop ColorWord test
was applied®**. The variables derived from the Stroop test are the number of
uncorrected mistakes in part I11 of the test and the interference score (the time needed
for part 111 minus the time needed for part I1).

Avoidance of activity & social support

To assess the level to which patients avoid physical activity when in pain (passive
coping strategy), the subscale resting of the Pain Coping Inventory (PCI) was
used?®?. This subscale consists of five items, which assess the level to which
patients avoid physical activity when experiencing pain (e.g., When I am in pain, |
rest myself by sitting down or reclining). Scores range from 0 to 4 (1 rarely/never; 2
occasionally; 3 often; 4 very often). The sum of scores on all five items is used as the
score for avoidance of activity.

A higher score means more frequent use of avoidance of activity as a coping style,
when patients are in pain. Patients rated their social support on the Social Support
Scale (SOS)*. Scores range from 0 to 60. A higher score indicates that patients
experience more social support.

Demographic and clinical data

Demographic and clinical data were collected on age, gender, height, weight,
location of OA, duration of complaints, and level of education. Body mass index
(BMI) was calculated; obesity was defined as BMI > 30.

All assessments were conducted at the same time and were performed at test
locations by a research assistant.
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Statistical analysis

Following the method used by Steultjens et al.**, indices for ROM (hip flexion, hip
external rotation, hip internal rotation, knee extension and knee flexion) and muscle
strength (hip abduction and knee extension) were calculated using the sum score for
left and right for each movement. Prior to this calculation, scores for muscle strength
on the MicroFet were divided by body weight.

Multiple imputations (MI) were used to impute any missing data in our study, using
the Multivariate Imputation by Chained Equations (MICE) Procedure®**. Ignoring
missing data, by restricting the analyses to subjects with complete data, can lead to
biased results if missing values are not missing completely at random (MCAR). In
our dataset, the missing data was Missing at Random (MAR), i.e., missing data
depended on other observed data.

For example, subjects with complete data at 5 years follow-up were younger and had
a shorter duration of complaints, a higher level of education, fewer limitations in
activities, greater muscle strength, less pain and less comorbidity compared with
subject without complete data. M1 was done by fitting models to predict missing
values for a given variable based on all other observed variables, including the
outcome variable. This makes the MAR assumption plausible. Five imputed data sets
were created, each of which was analyzed separately. The results of the five analyses
were combined using Rubin’s rules to produce pooled estimates of mean effects and
standard deviations®***,

All analyses were performed separately for patients with knee OA and patients with
hip OA. Because patients with both knee and hip OA were included in both groups,
all analyses were adjusted for having both hip and knee OA. All analyses were
performed using generalized estimating equations (GEE)***". GEE correct for the
dependency of individual observations; the relationships are investigated for each
individual separately, and the final result is obtained by getting the population
average of all individual relationships.

The correction for dependency of the observations is performed by assuming a so-
called working correlation structure.

In the current study an unstructured correlation structure was used. To identify
predictors of future limitations in activities in elderly patients with OA of the hip or
knee, multivariate GEE analyses were performed with potential predictors at baseline
as independent variable and limitations of activities (self-reported and performance-
based limitations in activities) at 1, 2, 3 and 5 years follow-up assessment as
dependent variable. All potential predictors were entered into a multivariable model,
after which backward elimination of predictors was used to remove nonsignificant
predictors (P to remove _ 0.10). The interpretation of the regression coefficient (B)
from the performed GEE analyses is as follows: one unit difference in the predictor
at baseline is associated with B units lower or higher future limitations in activities
on average over time. All analyses were performed using STATA 10.0.
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RESULTS

Patients with OA of the hip or knee who visited the department in the year prior to
inclusion (n = 775) were contacted by mail and were asked to participate in the
study. Of those patients who volunteered (n = 364), 288 were included. Seventy-six
patients were excluded. Reasons of exclusion are shown in Fig. 1. No differences
were found between the group of patients that were initially contacted (N = 775) and
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the patients that were included in the study (N = 288) with regard to age and gender.
Patients that were initially contacted suffered less frequently from both hip and knee
OA (6.2% vs 26.5%) and more frequently from knee OA (59.5% vs 48.4%) and hip
OA (34.3% vs 25.1%) compared to the study population.

Of the 288 patients that were included in the study, 211 patients (73%) also
participated after 5 years (see Fig. 1). Baseline characteristics of completers were
compared with non-completers.

Patients who completed the study were younger and had a shorter duration of
complaints, a higher level of education, fewer limitations in activities, greater muscle
strength, less pain and less comorbidity. The baseline characteristics of the study
population are presented in Table 1. The majority of the patients (79%) originated
from Departments of Orthopedics. The other 21% came from Departments of
Rheumatology and Departments of Rehabilitation.

On average, patients had hip and knee complaints for 9.5 years.
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[FIGURE 1] [TABLE 1]

Course of limitations of activities

Table 11 presents the results of the course of self-reported and performance-based
limitations in activities over 5 years. The results show a small significant
improvement in self-reported limitations in activities over time in patients with knee
OA. Self-reported limitations in activities also improved within the first 2 years in
patients with hip OA. However, at 3 and 5 years follow-up patients’ self-reported
limitations in activities deteriorated. No significant change in the course of self-
reported limitations in activities was found in patients with hip OA. Both in patients
with knee or hip OA, performance-based limitations in activities remained stable
over 5 years. However, as indicated by the large standard deviations of the change
scores (see Table Il), there were considerable withinpatient differences in the course
of limitations in activities; some patients improved, while others deteriorated.

Predictors of future limitations in activities in patients with knee OA

The results of the multivariable analyses on predictors of future limitations in
activities in patients with knee OA are shown in Table I11. The most important
predictor at baseline for more future self-reported limitations in activities in patients
with knee OA was more avoidance of activity, followed by increased pain, higher
morbidity count, a longer duration of complaints and a lower knee extension muscle
strength. The results presented in Table 11l indicate that for example, 1 N/kg more
knee extension muscle strength at baseline is associated with 2.25 points lower future
self-reported limitations in activities on average over time. Predictors of more future
performance-based limitations in activities were more avoidance of activity, a higher
age, reduced range of joint motion

[TABLE 2] [TABLE 3]
(knee extension and knee flexion), and a lower knee extension muscle strength at
baseline.

Predictors of future limitations in activities in patients with hip OA
The results of the multivariable analyses on predictors of future limitations in
activities in patients with hip OA are shown in Table IV. The most important
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predictor at baseline for more future self-reported limitations in activities in patients
with hip OA was a higher level of education, followed by more avoidance of activity,
a higher morbidity count, and increased pain at baseline. Predictors of more future
performance-based limitations in activities were more avoidance of activity, a higher
age, a higher morbidity count and a reduced ROM (hip flexion) at baseline.
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DISCUSSION

The objective of our study was to describe the course of limitations in activities over
a follow-up period of 5 years and to identify predictors of future limitations in
activities in elderly patients with moderate functional limitations due to OA of the
hip or knee. It can be concluded that the course of limitations in activities remains
fairly stable over 5 years follow-up in elderly patients with moderate functional
limitations at baseline due to hip or knee OA recruited from hospitals and
rehabilitations centers.

Only in patients with knee OA, a small significant improvement in self-reported
limitations in activities was found during 5 years follow-up. However, this
improvement (2.7 points; 9%) was not clinically relevant. Namely Angst et al.
demonstrated that in patients with OA changes in limitations of activities of at least
12% can be indicated as clinically important changes*®. Although the results suggest
that the course of limitations in activities is fairly stable in elderly patients with OA,
the large standard deviations of change scores over time indicate that there are
considerable differences in the course of limitations in activities between patients. In
some patients limitations in activities improve over time, while in others limitations
in activities deteriorate. These findings underline even more the importance of
knowing which factors predict future limitations in activities in elderly patients with
OA of the knee or hip, so that clinicians can identify patients who are at risk for
functional decline.

The results of the current study show that predictors of future limitations in activities
are rather similar for patients with knee OA and patients with hip OA. Both in
patients with knee OA and in patients with hip OA, more avoidance of activity,
increased pain, higher morbidity count, reduced ROM, and higher age at baseline
were identified as predictors of more future limitations in activities.

Besides these factors in patients with knee OA also a longer duration of complaints
and a reduced muscle strength (knee extension) at baseline and in patients with hip
OA gender (female) and a higher educational level at baseline were identified as
predictors of more future limitations in activities. In contrast with earlier research®,
cognitive decline, social support and overweight were not identified as predictors of
future limitations in activities, both in patients with knee and hip OA.

Since there is considerable variation between individuals in the course of limitations
in activities, clinicians need a tool to identify patients at risk for functional decline.
By measuring the predictors found in the current study clinicians can identify which
patients are at risk for future functional decline. The results apply to patients with
moderate functional limitations at baseline due to hip or knee OA. In patient at risk
for future functional decline the treatment [table 4] should focus on modifiable risk
factors such as avoidance of activity, pain, range of joint motion and muscle strength,
so that further functional decline and the associated negative consequences may be
prevented. Based on the results of the current study it would be interesting to
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investigate if interventions aiming at these modifiable risk factors can prevent further
functional decline.

Although the results of the current study describe the course of limitations in
activities over 5 years and give insight in predictors of future functional decline, the
mechanism of developing more limitations in activities over time in elderly patients
with hip or knee OA remains unclear. Based on the results of the current study, a
possible explanation of the mechanism of developing more limitations in activities
over time could be that patients avoid activities, because they induce pain. In the
short term, pain can probably be reduced by avoidance of physical activity. In the
long-term, however, a lack of regular physical activity will result in deterioration of
body functions such as muscle strength. Due to deterioration of muscle strength,
joints become less stable and reduces the joints’ ability to carry load, resulting in
even more limitations in activities. Furthermore, a lack of regular physical activity
will increase the risk for co morbidities (e.g., obesity, hypertension, diabetes type 1)
in elderly patients with OA of the knee and hip. Consequently, patients will avoid
physical activity even more, resulting in a downwards spiral toward worsening of the
course of limitations in activities. On the other hand, a more pathophysiological
mechanism can be the explanation of developing more limitations in activities over
time in patients with knee or hip OA. As OA progresses, the joint capsule undergoes
fribrosis, shortens and loses it compliance; in the long run resulting in greater
capsular tension during movements and consequently in a reduced range of joint
motion®**2. During movement of the joint, greater capsular tension is produced and
pain is provoked. Furthermore, there is some evidence which suggests that muscle
weakness is directly involved in the pathogenesis of OA*. It can be hypothesized
that these impairments in body functions due to the pathogenesis of OA are the main
trigger for pain and consequently patients tend to avoid physical activity resulting in
worsening of the course of limitations in activities. For improvement of the treatment
and rehabilitation of patients with OA of the hip or knee more research on the
mechanism of developing more limitations in activities over time is needed.
Furthermore, research on potential predictors of avoidance of activity in patients with
OA is needed, since the results of the current study show that avoidance of activity
seems to be an important risk factor for functional decline.

There are a few limitations that need to be mentioned. First of all, because elderly
patients were recruited at hospitals and rehabilitations centers and all patients
received treatment as usual, such as medication, physiotherapy or surgery the results
of our study cannot be generalized to the population of patients with OA of the hip
and/or knee in general. However, existing research on the course of limitations in
activities among elderly patients with OA who are attending hospitals and
rehabilitation centers is limited and information on predictors of future limitations in
activities is highly relevant for clinicians treating patients with hip or knee OA.
Secondly, a limitation of our study was the way in which avoidance of activity was
measured. Namely, the resting subscale of the PCI asks patients if they avoid activity
when they experience pain (selfreported behavior). It remains however unclear if,
patients who say that they avoid activity when they experience pain are actually less
physically active in their daily lives. At last, missing data in our study were MAR;
i.e., missing data depended on other observed data (e.g., subjects with complete data
at 5 years follow-up were younger and had a shorter duration of complaints, a higher

Pisters, M.F., Veenhof, C., Dijk, G.M. van, Heymans, M.W., Twisk, J.W.R., Dekker, J. The coursw

This is a NIVEL certified Post Print, more info at http://www.nivel.eu



http://www.nivel.eu/

of limitations in activities over 5 years in patients with knee and hip osteoarthritis with
moderate functional limitations: risk factors for future functional decline. Osteoarthritis -
Cartilage: 2012, 20(6), 503-510 n ive ‘

level of education, fewer limitations in activities, greater muscle strength, less pain
and less comorbidity compared with subjects without complete data).

Generally, when missing data are MAR, ignoring missing data or using simple
techniques for handling missing data (i.e., complete and available case analyses, the
indicator method or overall mean imputation), give biased results*. However, more
sophisticated technlques (e g M1) as used in our study, give unbiased results when
missing data are MAR***

In conclusion, the course of I|mitations in activities appeared to remain fairly stable
in elderly patients with moderate functional limitations at baseline due to hip or knee
OA recruited from hospitals and rehabilitations centers during 5 years follow-up.
However, there was at individual level considerable variation in the course of
limitations in activities. Predictors of future limitations in activities in both patients
with hip or knee OA include avoidance of activity, increased pain, higher morbidity
count, lower muscle strength, and a higher age. These findings can help clinicians
prognosticate future limitations in activities in patients with hip or knee OA and
identify patients who are at risk for more future limitations in activities.
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Fig. 1. Flowchart of exclusion and lost to follow-up.
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Table 11
Course of self-reported and performance-hased limitations in activities in patients with knee OA or hip OA*
n Baseline 1-yr follow-up 2-yr follow-up 3-yr follow-up 5-yr follow-up P
Mean (sd) Mean (sd) Mean (sd) Mean (sd) Mean (sd)
WOMAC (0-68)
Mean (sd) Knee DA 216 30.3(136) 284 (14.0) 26.2(139) 27.1(147) 2765(149) 0.025
Change score (sd)t ~18(11.9) _2.2(128) 09(114) 0.4(13.1)
Mean (sd) Hip OA 149 30.2 (129) 27.5(13.5) 243 (14.0) 264 (13.7) 277 (164) 0.523
Change score (sd)t —27(13.1) ~3.1(124) 21(116) 1.4(135)
Timed walking test ()
Mean (sd) Knee DA 216 10,6 (4.5) 99(27) 10,0 (2.6) 10.3 (2.8) 105 (3.5) 0.971
Change score (sd)t —07(41) 0.2 (25) 0.3 (27) 0.2 (3.8)
Mean (sd) Hip DA 149 10.4 (4.0 97(27) 97 (26) 9.9 (25) 103 (3.9) 0.813
Change score (sd)t —07(38) 0.1(24) 0.2 (26) 0.4 (4.0

« Analyses were adjusted for having both knee and hip OA
! Changes hetween two CONSECULiVE MEeasurements.

Table 111
Predictors of future limitations in activities in patients with knee 0OA (n = 216); results from the multivariable analyses*

Self-reported limitations in activities Performance-based limitations in activities

(WOMAC) (timed walking test)

B [95% CI] B [95% CI) P B [95% CI| B [95% CI| P
Muscle strength, knee extension —2.25 [—4.81: 0.31] 011 [0.01; 1.36] 0.08 _050 [-1.03; 0.03] 060 [0.37; 1.03] 0.06
ROM, knee extension _0.08 [-0.15; 002 092 [0.86; 0.08] 0.02
ROM, knee flexion _004 [-008; —0.01] 096 [0.92; 0.99] 0.0
Pain 1.79 [1.07; 2.51] 5.00 [2.90; 12.37) 0.00
Comorbidity (Maorbidity count) 131 [050; 2.11] 1,60 [1.66; 823 0.00
Avoidance of activity 3.15 [0.67; 5.54] 2326 [1.93; 280.70] 0.01 1.14 [0.67; 1.61] 3.13 [1.95; 5.03] 0,00
Age 0.04 [0.01; 0.08] 1.05 [1.01; 1.09] 002
Duration of complaints 011 [—0.001; 0.23] 1.11 [D99; 1.26] 0.08

B = coefficient in GEE analysis (Interpretation: One unit difference in the prognostic factors on baseline is associated with B units higher future limitations in activities on
average over time; negative signs (B) indicate less future limitations in activities); 95% 0 = 95% confidence interval; B = standardized Beta coefficient.
= Adjusted for having both hip and knee OA
Table IV
Predictors of future limitations in activities in patients with hip OA (n = 149); results from the multivanable analyses*

Self-reported limitations in activities Performance-based limitations in activities
{WOMAC) (timed walking test)
B [95% A B [95% CI P B [95% CI| B [95% CI] P
ROM, hip flexion —0.04 [—0.08; 0.001] 0.96 [0.92; 1.00] 0.06
Pain 0.79 [0.01; 1.56] 2,19 [1.01; 4.75) 0.05
Comorbidity (Morbidity count) 1.59 [0.59; 2.59] 4,89 [1.80; 13.30] 0.00 016 [-0.02; 0.32] 1.17 [1.00: 1.37) 0.05
Avoidance of activity 4.19 [0.99; 7.38] 660 [2.71; 1604.6] 0.01 009(033; 1.65] 1.40 [1.39: 5.19] 0.00
Age 0.08 [0.04; 0.12] 1.08 [1.04: 1.13] 0.00
Education
Medium vs lower 5.53 [0.93; 10.13] 251.82 [2.53; 25,069] 0.0z
High vs lower 4.56 [0.50; B62) 957 [167; 5534] 0.03

B = coefficient in GEE analysis (Interpretation: One unit difference in the prognostic factors on baseline is associated with B units higher future limitations in activities on
average over time; negative signs (B) indicate less future limitations in activities).
+ Adjusted for having both hip and knee DA
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