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This study examined whether individuals undergoing total hip arthroplasty who are self-rated as “highly active”,
demonstrated higher pre-operative activity levels than others.

Methods: 483 patients were retrospectively identified; 241 were “highly active” and 242 were not. They were
compared using WOMAG, self-reported activity and 6-Minute Walk Test (6MWT).

Results: Self-reported highly active adults demonstrated statistically significant higher WOMAC scores (48.85 vs

43.79), increased mean number of activities performed and mean 6MWT (348.14 m vs 274.64 m).
Conclusions: The positive correlation between subjective and objective measures of mobility increase our con-
fidence in the latter as valid indicator of patient's preoperative activity level.
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1. Introduction

In 2000, arthritis and rheumatism affected approximately 4 million
Canadians aged 15 years and older." Compared with those unaffected,
arthritis sufferers report activity limitations 2 to 10 times more fre-
quently.’ While non-operative treatment options exist, the definitive
treatment for arthritis of the hip and knee remains Total Joint Ar-
throplasty (TJA). In addition to relief of pain and length of recovery,
mobility remains a key concern amongst patients undergoing TJA.?
Measuring and predicting mobility both pre- and post-TJA should
therefore be a subject of interest both for the patient and the surgeon.
Various measurement tools have been utilized including patient history,
self-reported questionnaires, physician administered questionnaires, as
well as standardized physical tests. Overall, the Western McMaster

Osteoarthritis Index (WOMAC) is the most extensively studied ques-
tionnaire and has received the best ratings for its descriptive and psy-
chometric qualities.3 The 6-min walk test (6MWT) is a commonly used
objective measure of mobility. While patient mobility post-TJA is in-
fluenced by a host of pre-operative, intra-operative and post-operative
factors, known predictors of post-operative mobility have been docu-
mented in the literature. Of these, pre-operative level of mobility is
recognized as an important predictor.” Therefore, accurate measure-
ment of pre-operative mobility is important in not only serving as a
baseline measurement but also in predicting patient outcomes post-
TJA. This is becoming especially important as many TJA patients seek
to achieve a higher level of physical activity compared with TJA pa-
tients in the past.”

Review of the literature indicates a paucity of data examining pre-
and post-operative activity levels in patients who participated in high-
intensity physical activity as adults. Amongst the data that does exist,
there is disagreement whether patients participate in a higher level of
physical activity post-operatively compared with pre-operatively with
some reporting increased levels while others report a decline.>* Also,
there is a lack of information examining whether individuals who were
highly active during their adult life are more likely to be highly active
both in the pre-operative and post-operative time periods.

The purpose of the current study is to assess whether individuals
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Fig. 1. Study demographics for the high and low activity groups.

undergoing Total Hip Arthroplasty (THA) who are self-rated as “highly
active adults”, demonstrate higher levels of pre-operative physical
functioning as evidenced by their WOMAC functional score, self-re-
ported high impact, low impact and total activity involvement as well
as their 6-min walk test. Correlation of WOMAC scores with self-re-
ported high-impact, low-impact and total physical activity as well as 6-
min walk test will be examined. Finally, an analysis of prevalence of
gait aids and mobility-limiting comorbidities will be completed. Our
hypothesis is that the self-reported highly active adults will demon-
strate higher levels of pre-operative physical activity as evidenced by a
higher number of self-reported high impact physical activities as well as
higher WOMAC scores and 6-Minute Walk Test scores.

2. Methods

We retrospectively identified 483 individuals in the SAFE T data-
base who were assessed pre-operatively. Patients were divided into two
groups based on whether or not they were self-reported as “highly ac-
tive adults”. Based on these criteria, 241 individuals were identified as
“high-activity adults” and 242 individuals were “low-activity adults”.
Both groups were analyzed for gender, age and BMI (Fig. 1). We then
compared the two groups using both subjective and objective measures
of mobility contained within the database.

Subjective measures of mobility included WOMAC scores as well as
self-reported frequency and duration of high and low impact activity
involvement. WOMAC function, pain, stiffness and total scores col-
lected at patient's pre-operative visit (2-3 weeks pre-operative) were
analyzed in both groups with the functional score being used to spe-
cifically assess mobility in each group. WOMAC scores were trans-
formed as per our institutional protocol so that higher scores indicate
improved function, less pain and less stiffness. Participation in high
impact, low impact and total activities in the year prior to surgery was
assessed using the extensive patient self-reported activity information
contained in the SAFE T database. Activities were defined as high im-
pact or low impact in the database in accordance with the Minnesota
Leisure Time Physical Activity Questionnaire (MLTPAQ), modified by
Dr. Iris Weller (Table 1).'* Also, the number of minutes spent in the
year prior to surgery performing each of these activities (high impact,
low impact and total activity) was recorded. A further assessment of
mobility used in the current study involved analysis of self-reported
prevalence of gait aid usage amongst the two groups. Objective mea-
surement of mobility included mean 2-3week pre-operative SAFE T
database 6-Minute Walk Test results.

We calculated descriptive statistics for demographic variables in-
cluding gender, age and Body Mass Index (BMI). An Independent
Students t-test was used to assess the differences between the two
groups with respect to frequency of high and low impact activities,
WOMAC and the 6MWT. The duration (min/year) of the high and low
activity between the two groups was evaluated by means of a Mann-
Whitney U test for nonparametric data. Analyses of possible
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Table 1
Activity intensity classification divides activities that were reported by patients
into high impact or low impact classes based on the work of Dr. Iris Weller."*

Activity Classification

Walking for pleasure low
Walking for exercise high
Stairs low
Hiking (carrying < 20lbs) high
Backpacking (carrying > 201bs) high
Horseback riding high
Dancing high
Cycling low
Martial arts high
Swimming laps low
Aqua fitness class low
Jogging/running high
Aerobic classes high
Home aerobics high
Home weights lifting
Weight training high
Golf:pulling clubs low
Golf:carrying clubs low
Golf: riding in cart low
Bowling low
Table tennis/ping pong low
Badminton high
Tennis singles high
Tennis doubles high
Squash/raquetball high
Water skiing high
Sailing low
Canoeing/rowing/kayaking low
Scuba diving low
Snorkeling low
Fishing from boat low
Fishing standing low
Skiing downhill high
Skiing cross-country low
Skate = ice skating (not hockey) low
Sled/toboggan low
Weeding/planting low
Spading/digging high
Raking high
Shoveling snow low
Lawn mowing low
Light housework low
Washing windows high
Scrubbing floors low
Lifting laundry/boxes etc low
Painting low
Carpentry high
Lifting a dependant low
Assisting someone bathing high

Other- if sport isn't listed above

confounding variables such as gender, employment status, comorbid
conditions and gait aids were also performed between each group with
a Chi-square test. Pearson correlation analysis was performed on ac-
tivity variables (duration and frequency) against functional scores
(WOMAC and 6MWT). This analysis was also performed on gender
subgroups to assess whether the results differed between sexes. All
analyses were performed with SPSS (v 20.0; Chicago, IlI) with
p < 0.05 considered statistically significant.

3. Results

Patients who were self-reported as high-activity adults, demon-
strated statistically significant higher levels of physical activity based
on both subjective and objective measurements. When compared with
the low-activity adult group, individuals who belonged to the high-
activity adult group, demonstrated statistically significant higher
WOMAC mean functional scores of 48.85 vs 43.79 (p = 0.003) (Fig. 2).
Mean WOMAC pain and total scores were also found to demonstrate a
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Fig. 2. Mean pre-operative WOMAC scores in both the high-activity adult group
and low-activity groups.

statistically significant increase in the highly active adult group com-
pared with the low-activity adult group, with pain scores of 51.18 vs
47.72 (p = 0.045) and total scores of 48.97 vs 45.15 (p = 0.01) (Fig. 2).
WOMAC stiffness scores did not demonstrate a significant difference
between the two groups: 44.78 vs 42.42 (p = 0.21) (Fig. 2).

A second subjective measure of physical activity involved patient
self-reported pre-operative high impact and low impact physical ac-
tivity (Fig. 3A). Patients in the high-activity adult group demonstrated a
statistically significant increase in the mean number of high activities
performed pre-operatively when compared with the low-activity adult
group: 0.98 vs 0.57 (p < 0.001). The same was observed with respect
to the number of preoperative low impact activities performed: 4.04 vs
3.54 (p = 0.003). With respect to high and low impact activity duration
(Fig. 3B) there were significant outliers in both groups and mean values
were non-significant. For this reason we examined the median values
for each group. Median duration of pre-operative high impact activity
did demonstrate a numerical difference between the high-activity adult
group and the low-activity adult group: 90h/year vs 64h/year
(p = 0.07). Median duration of low impact activity and median dura-
tion of total activity were also found to be higher amongst the high
activity adult group. Median low impact activity duration was
703.25 h/year amongst the high group vs 644 h/year amongst the low
group (p = 0.62). Median total activity duration was 752 hrs/year in
the high group vs 672 h/year in the low group (p = 0.19). However, the
observed differences in median duration of high-impact activity, low-
impact activity and total activity between the two groups were not
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Fig. 3. A - Preoperative mean number of self-reported high impact and low
impact activities amongst the high-activity adult group and low-activity groups.
Fig. 3B - Preoperative mean and median activity duration in minutes/year of
self-reported high impact and low impact activities amongst the high-activity
adult group and low-activity group.
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Fig. 4. Histogram — Preoperative Mean 6-Minute Walk Test Scores (in metres
walked) taken in both the high-activity adult group and low-activity group.

statistically significant (p > 0.05).

Objective measurement of patients’ pre-operative physical activity
via their 2-3 week preoperative 6-min walk test (Fig. 4) revealed si-
milar results to those we observed with respect to WOMAC scores and
number of activities (high impact activity, low impact activity and total
activity). Individuals in the high-activity adult group demonstrated a
statistically significant increase in their 6-min walk test scores when
compared with their low-activity counterparts: 348.14 m vs 274.64 m
(p < 0.001).

The use of a gait aid (Fig. 5) amongst individuals in the high-activity
adult group demonstrated a statistically significant lower when com-
pared with the low-activity adult group, with 161 individuals (66.8%)
using no gait aid and 80 individuals (33.2%) requiring a minimum of
one cane intermittently. 131 individuals (54.1%) within the low-ac-
tivity group did not require the use of a gait aid, whereas 111

Mobility Aids
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104
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Mobility Status
(p=0.004)

Fig. 5. of individuals requiring a mobility aid preoperatively vs those not re-
quiring a mobility-aid preoperatively in both the high-activity adult group and
low-activity group.
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Table 2
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Correlation coefficients examining the relationship between both subjective and objective measures of

mobility used in this study.

Correlated Variables

Correlation Coefficient

WOMAC Function Scores: 6-min Walk Test Scores

Number of Low Impact Activities: 6-min Walk Test Scores

Number of High Impact Activities: 6-min Walk Test Scores
Number of Low Impact Activities: WOMAC Function Scores
Number of High Impact Activities: WOMAC Function Scores

0.52
0.37
0.36
0.24
0.24

individuals (45.9%) required a minimum of one cane intermittently
(p = 0.004). The total number of patients not requiring the use of a gait
aid preoperatively was 292 (60.5%). 191 individuals (39.5%) required
a minimum of one cane intermittently (p = 0.004).

Correlation coefficients (Table 2) calculated for WOMAC function,
number of activities (high impact, low impact, total), activity duration
and 6-Minute Walk Test yielded several statistically significant values.
WOMAC functional scores were found to have a weak correlation yet
positive relationship (higher functioning correlated with higher activity
number) with the number of high impact activities and low impact
activities (0.24). A higher 6-Minute Walk Test was found to have a
positive and moderate correlation strength with both the number of
high impact activities and the number of low impact activities (0.36
and 0.37 respectively). WOMAC functional scores were also found to
have a positive and strong correlation with 6-Minute Walk Test scores
(0.52).

Gender was found to be statistically significant between both groups
with 62.7% males in the high-activity adult group when compared with
35.2% in the low-activity adult group (Fig. 1). Correlation coefficients
between WOMAC scores and 6-Minute Walk Test scores with self-re-
ported high impact and low impact preoperative activities were cal-
culated and did not demonstrate a statistically significant difference
between genders.

Employment status (Fig. 6) between the two groups was not sta-
tistically significant with 47.7% of individuals in the high-activity adult
group being employed compared with 42.4% in the low-activity adult
group. Distribution of employment (Fig. 7) was also not significantly
different between the two populations. The percentage of patients re-
porting having a comorbid condition that limited their mobility was not
different between the highly active adult population and the control
population (49.5% vs 48.1%).

4. Discussion

Accurate measurement of pre-operative mobility is not only

Physical Activity and Comorbid Disease
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Fig. 6. of individuals in both the high-activity adult group and the low activity
adult group with comorbidities that limited their mobility preoperatively.
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Fig. 7. Preoperative employment status in high-activity adult group and low-
activity group.

important as a baseline measurement but also as a predictor of post-
operative mobility.* With post-operative mobility being an outcome of
significant interest to both the patient and surgeon, understanding and
accurately measuring pre-operative mobility is therefore important as it
serves as a predictor of postoperative mobility.” This is particularly true
given that knee and hip arthroplasty remain steadily on the rise in
Canada, with an 87% increase from 31463 cases in 1994-1995, to
58714 cases in 2004-2005."° Also, for an increasing number of pa-
tients, achieving only a baseline level of mobility necessary for activ-
ities of daily living is no longer acceptable with many wishing to par-
ticipate in athletics post operatively.'® The current study attempted to
examine whether THA patients who were self-rated as highly active
adults displayed higher levels of pre-operative mobility as assessed by
subjective and objective measures. Correlations between these various
measurements were calculated and analysis of potential confounding
variables was performed.

Subjective measurement tools of mobility did demonstrate statisti-
cally significant differences between the two groups with the highly-
activity adult group demonstrating higher WOMAC functional and
WOMAC total scores as well as higher self-reported mean number of
preoperative high and low impact activities. Prevalence of the use of 1
or more gait aids was also significantly lower in the high-activity group
when compared with the low-activity group. These observed differ-
ences were most likely real as the objective measure of mobility; the 6-
min walk test, also demonstrated a statistically significant difference
with the highly active adult group achieving a greater distance walked
at their 2-3 week preoperative assessment. A number of statistically
significant correlation coefficients observed further strengthened the
relationship between the highly active adult group and increased pre-
operative physical activity. Higher WOMAC functional and WOMAC
total scores demonstrated a positive correlation with a higher number
of pre-operative high impact and low impact activities as well as with
walking distance observed in the 6-Minute Walk Test. The 6-Minute
Walk Test also correlated positively with the number of pre-operative
high impact and low impact physical activities.

Interestingly however, we did not find a significant difference in
mean time or median time spent performing either high or low impact
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activity between the two groups. Potential explanations for this in-
cluded non-normal distribution of pre-operative activity duration data
as well as patient difficulty accurately reporting activity duration. We
feel the latter is likely, as some activities were performed infrequently
during the year prior to surgery, making duration difficult to estimate.
WOMAC stiffness scores also were not significantly different between
the two groups and therefore were unlikely to be a confounding vari-
able.

Other potential confounding variables between the two populations
included differences in pain, gender, employment status, as well as
comorbid conditions between the two groups. Analysis of WOMAC pain
scores did demonstrate a statistically significant difference between the
two groups with the low-activity group experiencing more pain (lower
corrected WOMAC score: 47.72 vs 51.18). However, the clinical sig-
nificance of this is likely minimal. Demographic analysis of the two
groups indicated a significantly higher number of males in the high-
activity adult group when compared with the low-activity adult group
(62.7% vs 35.2%). To ensure that the observed increase in number of
self-reported preoperative high impact and low impact activities was
not secondary to a male preponderance to over-report; correlation
coefficients were calculated. Correlation between WOMAC scores and
6-Minute Walk Test scores with self-reported high impact and low im-
pact preoperative activities did not demonstrate a statistically sig-
nificant difference between genders. Therefore it is unlikely that gender
was the source of any reporting differences between the two groups.
Employment status as well as the number of individuals with mobility-
limiting comorbidities, were unlikely to be significant confounders as
there was no statistically significant differences between the two
groups. This serves to reinforce our confidence that the observed dif-
ference in activity-level observed between the two groups was indeed
real.

This study is one of the largest studies of its kind to examine pre-
operative mobility, utilizing data from a large multi-centre prospective
database. This database contained detailed pre-operative mobility in-
formation consisting of both subjective and objective measures. It used
validated instruments of mobility measurement in conjunction with the
extremely detailed patient self-reports. In-depth data collection per-
taining to patient demographics, comorbid conditions, employment
status and mobility aid usage allowed us to identify and analyze po-
tential confounding variables.

Based on our findings it is reasonable to conclude that a self-re-
ported high-level of activity may have predictive value with respect to a
patient's mobility in the pre-operative period. The observed positive
relationship between WOMAC functional scores and objective mobility
as measured by the 6-Minute Walk Test further emphasizes the validity
of the WOMAC screening tool in assessing patient mobility.” A positive
correlation was observed between pre-operative WOMAC scores, 6-
Minute Walk Test and self-reported pre-operative high and low impact
activity participation. This correlation of subjective and objective
measures of mobility serves to modestly increase our confidence in the
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latter as valid indicator of patient's preoperative activity level. Clini-
cally, these findings are important as they enable the surgeon and pa-
tient to better understand the patient's pre-operative level of func-
tioning and consequently develop realistic individualized post-
operative expectations with respect to mobility. This may be especially
important in the highly active patient who wishes to return to athletic
activities that are higher impact. Future studies using the SAFE T Da-
tabase will seek to perform the same analysis of both the high-activity
group and low-activity group in the post-operative period. Also, com-
parison of the pre- and post-operative values amongst the two groups
will be assessed.
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