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Objectives: We documented the following components of waiting time for total hip replacement
(THR): first surgical consultation, date of decision to operate and date of surgery. We then explored
whether these intervals differed by age, sex, occupation or quality-of-life score. Methods: We used a
cross-sectional design and collected the primary data from patients 2 to 4 weeks before they underwent
THR. Trained interviewers administered the Medical Outcomes Study Short Form-36 and the Western
Ontario and McMaster Universities Osteoarthritis Index (WOMAC), which included data on event
dates, conservative treatment, demographic information and quality of life. We illustrated waiting times,
quality of life and past use of conservative treatment (i.e., cane, exercise, physiotherapy) with descriptive
statistics (mean [standard deviation] or median [intraquartile range]) for continuous variables and with
percentages for categorical variables. We plotted Kaplan–Meier graphs for each waiting time component
and employed log-rank analysis to determine whether any of these delays differed by age, sex, occupa-
tion or disability. We also performed a Cox regression to adjust for all covariates simultaneously. 
Results: The median wait from surgical consultation to decision to operate was 0 months. There was
no difference between age, sex or occupation. The median wait from decision to operate to the date of
surgery was 6 months and did not differ by age, sex or occupation. However, subjects with more severe
symptoms (WOMAC) underwent surgery earlier than did those with less severe disease. Conclusion:
Although neither of the waiting time components were associated with age, sex or occupation, patients
with more severe symptoms appear to be prioritized for surgery. 

Objectifs : Nous avons documenté les éléments constituants suivants des temps d’attente dans le cas de
l’arthroplastie totale de la hanche (ATH) : première consultation du chirurgien, date de la décision
d’opérer et date de l’intervention chirurgicale. Nous avons ensuite cherché à déterminer si ces intervalles
différaient selon l’âge, le sexe, l'occupation ou l’indice de la qualité de vie. Méthodes : Nous avons
utilisé un concept transversal et recueilli les données principales des patients deux à quatre semaines
avant l’ATH. Des intervieweurs dûment formés ont administré la formule abrégée du questionnaire sur
l’état de santé à 36 questions (Medical Outcomes Study Short Form-36) et l’indice Western Ontario et
McMaster sur l’arthrose (WOMAC), qui comprennent des données sur les dates des événements, le
traitement conservateur, les caractéristiques démographiques et la qualité de vie. Nous avons illustré les
temps d’attente, la qualité de vie et le recours antérieur à un traitement conservateur (c.-à-d. canne, ex-
ercice, physiothérapie) au moyen de statistiques descriptives (moyenne [écart type] ou médiane [inter-
valle intraquartile]) pour les variables continues et des pourcentages pour les variables catégoriques.
Nous avons tracé des courbes de Kaplan–Meier pour chaque élément constituant des temps d’attente et
utilisé le test Mantel-Haenszel pour déterminer si un de ces temps différait selon l’âge, le sexe, l’occupa-
tion ou l’incapacité. Nous avons aussi procédé à une régression de Cox afin d’effectuer un rajustement



Total hip replacement (THR) is a
highly successful and frequently

employed method for restoring func-
tion to people affected by os-
teoarthritis (OA). In Québec, the
average annual rate of THR in
1995–1999 was 4.7 per 10 000, and
80.4% of these patients were diag-
nosed with OA.1 Unfortunately, pa-
tients needing elective THR in our
publicly funded health care system
often wait because resources do not
match demand.2 One survey indi-
cates that the median waiting time
across Canada is approximately 6
months,3 with some patients waiting
1 year or longer. These delays for
surgery prompted a recent lawsuit
filed against the Québec govern-
ment, where the court decided that
the Québec government cannot pre-
vent people from paying for private
insurance for health care procedures
covered under the current Canadian
public health care system.

There are numerous findings of hu-
man and economic costs to society as
a result of waiting for THR.3-7 Per-
forming the surgery later in the natural
history of functional decline has been
associated with worse outcomes.8,9 De-
layed access to orthopedic care com-
promises the health and quality of life
of thousands of Canadians, in addition
to being a strain on their families and
caregivers.7

Waiting for THR has received a
lot of attention in the media and by
health policy makers; however, little
is known about how patients are pri-
oritized for surgery. For instance, we
do not know whether queue order is
based solely on clinical findings or
whether personal factors such as oc-
cupation are considered. Also, the
time that elapses before deciding to

undergo surgery is rarely described.
The objectives of this study are to

document 2 components of waiting
time for people with hip OA who are
on a waiting list and about to undergo
THR in Quebec. We also explored
whether these times differ by age, sex,
occupation and, for the second time-
line only, disease-specific quality-of-life
score (Western Ontario and McMaster
Universities Osteoarthritis Index
[WOMAC]). We define the 2 periods
as 1) surgical consultation to the deci-
sion to operate and 2) decision to op-
erate to the date of surgery. Analyses
for the first timeline are presented as
exploratory only and should be inter-
preted cautiously, because we only had
access to the operating surgeons’
charts and because patients could have
had previous surgical consultations
without our knowledge.

Methods

Study sample

We invited patients with OA who
were scheduled to undergo first
THR surgery in 1 of 5 tertiary care
hospitals in Québec to participate in
this study and to be interviewed at
their preoperative evaluation. We ex-
cluded those who were undergoing a
revision of a previous surgery as well
as those who could not speak Eng-
lish or French.

Procedure

We identified all patients from the
offices of the collaborating orthope-
dic surgeons at the time that the
surgery was scheduled. Participants
who signed the informed consent
form were contacted by a trained

interviewer 2 to 4 weeks before their
operation. The ethics committee of
each participating institution ap-
proved the study.

The interview comprised several
questionnaires. The first section in-
cluded a survey used in a pilot project
involving 39 patients with low back
pain.10 It addressed when a surgeon
was first consulted and when the deci-
sion to operate was made. The date of
decision to operate was verified for a
subsample of patients from 2 of the
participating institutions by comparing
the date that patients reportedly made
the decision to operate with the docu-
mented date entered in the medical
charts by the surgeon. Other informa-
tion obtained from this questionnaire
included aspects of previous nonphar-
macological treatment (physiotherapy,
use of a cane, exercise); how long pa-
tients would consider it reasonable to
wait for surgery; and work history,
which was categorized as manual (e.g.,
dressmaker, machinist), nonmanual
(accountant, teacher) or mixed (in-
volving both manual and nonmanual
components, such as nursing).11

The second questionnaire was the
Medical Outcomes Study Short
Form-36 (SF-36). The SF-36 is a
generic measure of quality of life9

with excellent psychometric quali-
ties.12–15 Its 8 subscales have scores
ranging from 0 (worst) to 100 (best)
and assess various components of
health-related quality of life.

We also administered the WOMAC
for the hip and knee. This multidi-
mensional questionnaire has 3 sub-
scales that measure Pain, Stiffness
and Physical Function; each subscale
score is normalized to a score from 0
to 100, with a higher count repre-
senting a lower function, worse pain
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pour toutes les covariables simultanément. Résultats : Le temps d’attente médian entre la consultation
du chirurgien et la décision d’opérer était de zéro mois. Il n’y avait aucune différence selon l’âge, le sexe
ou l’occupation. Le temps d’attente médian entre la décision d’opérer et la date de l’intervention chirur-
gicale était de six mois et ne présentait aucune différence selon l’âge, le sexe ou l’occupation. Les sujets
qui avaient des symptômes plus sévères (WOMAC) ont toutefois subi l’intervention chirurgicale plus
rapidement que ceux dont l’état était moins grave. Conclusion : Même si l’on n’a pas établi de lien en-
tre aucun des éléments constituants des temps d’attente et l’âge, le sexe ou l’occupation, on a semblé
accorder, pour procéder à l’intervention chirurgicale, la priorité aux patients qui avaient des symptômes
plus sévères.



or more stiffness.16–18 Both English
and French Canadian versions of the
SF-36 and the WOMAC are valid
and reliable.9,19,20

Analysis

We used descriptive statistics (mean
and standard deviation [SD] or me-
dian intraquartile range [IQR] for
continuous variables, and percent-
ages and standard error [SE] of the
proportion for categorical variables)
to illustrate waiting times, quality of
life, and past use of physiotherapy,
cane and exercise. Quality-of-life
scores were compared with norm-
based scores, using age-appropriate
values.

We plotted Kaplan–Meier graphs
for each waiting time component and
employed log-rank analysis to deter-
mine whether these delays differ
based on age, sex or occupation. For
the decision to operate until the date
of surgery timeline, we also included
disease severity (based on WOMAC
scores). We used Cox regression to
adjust for the variables simultaneously
and reported the hazard ratio (HR).
We categorized total WOMAC scores
into tertiles. Scores of less than 58 are
recoded as lowest tertile and scores
between 58 and 69 are classified as
middle tertile. Scores of 70 or more
represent those with the highest ter-
tile. Research has demonstrated that
there is little change in function over a
wait period of 6 months,21,22 thus the
WOMAC score obtained preopera-
tively is considered an appropriate es-
timate for the last time period.

Results

Demographic data

Of the 164 patients approached by
the interviewers, all agreed to partici-
pate in the telephone interview. Three
of the eligible candidates could not be
contacted before their surgery, leaving
161 subjects to participate in the
study. Most (139/161) of the partici-
pants were from 2 of the 5 participat-

ing hospitals (73 from one and 66
from another), whereas the remaining
22 were from the 3 other facilities.
General demographic data are sum-
marized in Table 1. The mean age
was 68.7 years (SD 10.1 yr), with
men being slightly older (69.4 [SD
9.7] v. 67.4 [SD 10.7] yr). Of the
161 participants, 59 (36.6%) were
men. When categorized by age group
(aged < 65, 65–79 and ≥ 80 yr), the
ratio of men to women was similar in
all 3 groups. All of the men and 81
(79.4%) of the women reported hav-
ing been employed at least once.
Counting housework as nonmanual
labour, there were 32 in manual jobs,
91 in nonmanual jobs and 37 in
“mixed” jobs11; one man did not an-
swer the question. Only 45/161
(28.0%) reported having received
physiotherapy treatments. As many as
123 (76.4%) said they had been told
to use a cane, and 101 of these 123
(82% [SE 3.5%]) complied. An addi-
tional 11 people used a cane without
it being recommended, for a total of
112/161 (69.6% [SE 3.6%]) who
used a cane overall.

Quality-of-life measures

We compared the WOMAC scores
of our sample with scores for a
healthy population aged over 55
years with no history of knee or hip
pain.17 As illustrated in Table 1, our
scores on the Pain, Stiffness and
Physical Function subscales were
considerably higher than normal, in-
dicating a significant level of impair-
ment and disability in our sample.

Our sample’s scores on the SF-36
Physical Function, Role Physical and
Body Pain subscales were signifi-
cantly lower than the “normal”
scores for the general American pop-
ulation aged 65 years and over, again
indicating high levels of impairment
and disability.

Waiting time

The total waiting time from the first
surgical consultation to the date of
surgery was divided into 2 intervals
and was based on recall. We were
not able to verify whether it was the
patients’ first-ever surgical consulta-
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Table 1

Summary of participants’ questionnaire responses (n = 161)

Variables
No. of patients;
mean (and SD)*

Categorical variables
Men, no. (%) 59 (36.6)

Previous physiotherapy received, no. (%) 45 (28.0)

Cane

Recommended, no. (%) 123 (76.4)

Used,† no. (%) 101 (62.7)

Continuous variables
Age, yr 68.7 (10.1)

WOMAC‡ (population norm)

Pain (4.0) 62.5 (19.0)

Stiffness (5.0) 63.0 (23.2)

Function (2.6) 66.5 (17.2)

SF-36 (population norm§ [SD])

Physical function (41.8 [12.4]) 31.5 (12.7)

Role physical (44.0 [11.8]) 31.5 (28.5)

Body pain (46.9 [10.2]) 38.0 (17.0)
SD = standard deviation; WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index;
SF-36 = Medical Outcomes Study Short Form-36.
*Unless otherwise indicated.
†Represents only those patients who used canes upon recommendation.
‡Higher numbers indicate more pain, more stiffness and more disability.
§Norms for the general US population aged ≥ 65 years.



tion, but we could ascertain that it
was their initial consultation with the
operating surgeon. Also, we were
able to confirm the date of surgery
(interview only done 1 to 2 weeks
before surgery) and the date of deci-
sion to operate. When we compared
the date of decision to operate on
the questionnaire to the date
recorded in the medical chart, 93.5%
(130/139) of the participants’ re-
sponses were accurate to within 2
weeks (Fig. 1). We consider this to
be an acceptable degree of precision
because we asked only the month
(we used the 15th day of the month
for comparison) and year. The few
(n = 9) outliers were examined more
closely. In 6 of the 9 cases, the date
the patients reported was the date
surgery had been discussed with their
surgeon or referring specialist, but

evidently their name had not been
placed on the waiting list at that
time. Only 3 of the 139 (2.2%) dates
verified were erroneous due to poor
patient recollection. We verified that
these outliers did not significantly af-
fect our results, by reanalyzing the
data with only the validated decision
to operate dates.

Kaplan–Meier survival analyses for
each of the 2 intervals are shown in
Figure 2 and Figure 3. The median
wait for each of these timelines was 0
months (IQR 4.1) and 6 months
(IQR 7.8), respectively.

Most (65.8%) of the participants
recalled deciding to have surgery at
the time of their first surgical consul-
tation (Fig. 2). At 1 year from their
first visit with the surgeon, more than
80% of all participants decided to have
the operation. There was little change

in the time-to-event curve beyond the
first 12 months. In the univariate
analysis, delay from surgical consulta-
tion until decision to operate did not
differ based on age (p = 0.99), sex
(p = 0.71) or occupation (p = 0.22).
Results from the Cox regression were
similar (data not shown).

As seen in Figure 4, about 80% of
our participants had their surgery
within a year of their decision to be
operated on, and the median wait
from decision to operate to date of
surgery was 6 months. There were
no significant differences between
age (p = 0.42), sex (p = 0.12) or oc-
cupation (p = 0.27) in either the uni-
variate analysis or the Cox regression.
However, there was a significant dif-
ference between groups according to
WOMAC scores in the univariate
analysis, with patients with severe
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FIG. 1. Comparison of the date patients reported deciding to have total hip replacement (X axis) and the true date of decision
to operate from the medical chart. Data are from the 2 institutions where most (86.3%) of the participants had surgery.



symptoms (highest tertile) being op-
erated on earlier than those in the
middle tertile, who in turn were
operated on earlier than those with
milder symptoms (lowest tertile)
(p = 0.03). Similar results were ob-
tained from the Cox regression
model; patients with the most severe

symptoms were more likely to have
surgery sooner than those with the
least severe symptoms (HR 1.6; 95%
confidence interval [CI], 1.1–2.5]),
and those with moderate symptoms
were also more likely to be operated
on before patients with the least 
severe symptoms (HR 1.4; 95% 

CI, 0.9–2.2). Finally, results were un-
changed when we used the date of de-
cision to operate documented by the
surgeons rather than the date reported
by the patient (data not shown).

Perception of reasonable versus
actual waiting times

When we asked the patients how
long they felt was reasonable to wait
for THR once the decision to operate
was made, 43.5% said it was unrea-
sonable to wait more than 3 months,
and 31.7% said it was unreasonable to
wait more than 6 months. The me-
dian waiting time patients considered
reasonable was 12 weeks (IQR 17.5,
range 0–56 wk, n = 161).

We also analyzed whether the ac-
tual waiting time for surgery affected
the patients’ perception of what
would be considered a reasonable
wait. Figure 4 indicates that there
were no clinically relevant differences
between groups divided according to
actual time waited. For instance,
57.1% (SD 12.4%) (n = 16) of people
who waited less than 3 months and
39.5% (SD 8.6%) (n = 32) of those
who waited 6 months or more said
that 3 months or less is a reasonable
wait. When the waiting time of each
individual was compared with their
opinion of a reasonable wait, 82.6%
of the study participants waited
longer than they felt was reasonable.

Discussion

Our findings reveal no difference in
the delay from surgical consultation
to decision to operate between age,
sex or occupation. Once the deci-
sion to operate was made, the delay
until surgery did not differ between
age, sex or occupation; however,
those with more severe symptoms
underwent surgery earlier than did
those with less severe symptoms.

There were some limitations to
our study. First, our findings are ap-
plicable only to people with OA who
went on to have THR. We did not
track patients who were placed on
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FIG. 2. Kaplan–Meier curves depicting time-to-event over 5 years from surgical con-
sultation to decision to operate for subgroups divided according to sex, age and
occupation.



waiting lists but did not have surgery.
Second, although there is a possibility
of confounding by institution, de-
scriptive statistics of the patients from
the 2 major institutions involved in
the study did not differ significantly.
Third, there is the potential for recall
bias because we did not have access
to recorded values to verify the his-
tory of physiotherapy intervention,
exercise program or use of a cane.
However, a pilot study that assessed
the validity of recall of events sur-
rounding past knee-replacement
surgery concluded that the level of
agreement between survey responses
and the medical records was moderate
to almost perfect for recall of events
before knee replacement, such as prior
surgery, use of medications, occupa-
tional status and living circumstances
(weighted kappa 0.41–0.98).23,24

It is possible that the validity of
patients’ recall of events, such as pre-
vious conservative treatment, is also
satisfactory. We verified whether the
reported dates for the decision to
have surgery matched the recorded
dates in the medical chart for 139 of
our study participants. Only 6.5% of
responses were inaccurate, and only
2.2% (n = 3) of patients reported an
erroneous date due to poor recollec-
tion. Finally, we did not observe the
patients prospectively through their
wait, and we used the preoperative
WOMAC scores to explore whether
patients’ waiting times were affected
by disease severity. Although there is
evidence from cohort21,22 and cross-
sectional8,25 studies that pain and dys-
function do not change during a 6-
month wait for THR, there may be
some effect when waiting time ex-
ceeds 6 months. Mahon and col-
leagues found extremely varied
WOMAC scores for patients who
waited over 12 months, with an un-
explained improvement in function
at 6 months.26 Kili and colleagues27

found that disability (according to
the Harris Hip Score) increased with
time; however, the slope of the re-
gression line reported appears to be
driven by the extreme waiting times
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of approximately 2000 days (5 1/2 yr)
for surgery, and there was no appar-
ent relation between Harris Hip
Score and a wait of up to 500 days.

Our sample resembled those de-
scribed in previous studies on waiting
for THR. We had a female majority at
the time of surgery (63.4%), compara-
ble to samples in other studies (range
57.4% to 71.8%).8,28–31 The average age
in our sample (68.7 [SD 10.1] yr)
was also consistent with that of previ-
ous studies.18,22,26,29 The WOMAC
scores in our sample were very similar
to those reported in the study by Ma-
hon and colleagues26 and to the “low-
function” group described by Fortin
and colleagues.9 Although patients in
the study by Hawker and others32 had
higher function, they used a commu-
nity-based sample that comprised all
adults aged 55 years or over, regard-
less of OA severity.

In terms of the nonpharmacologi-
cal interventions we considered, only

45 (28.0%) of the patients had re-
ceived physiotherapy, despite that this
intervention has been shown to be ef-
fective in the treatment of OA.33–36

We analyzed the time from first
surgical consult until the decision to
operate and the time from the deci-
sion to operate until the time the
actual surgery occurred. Our ex-
ploratory analysis of the timeline from
the date of first surgical consultation
to the decision to operate shows that
65.8% of our participants decided to
have THR at the time of their first
consultation. This is comparable to
Mahon and others, who reported a
value of 57.2% (123/215).26 We de-
lineated this analysis on the basis of
age and found that almost 80% of the
individuals in the group aged over
80 years decided the same day, com-
pared with about 60% of those aged
under 65 years. Deciding to have
surgery on the day of the first consul-
tation may indicate that people are

being referred for surgical consulta-
tion only when surgery is indicated
(i.e., appropriately) or that the condi-
tion was already severe enough to
warrant surgery, and it is possible that
they should have been referred ear-
lier. The decision to operate might
have been delayed in cases where pa-
tients were given other treatments by
the surgeon before deciding to
undergo surgery.

In the second timeline, from deci-
sion to operate until surgery, the me-
dian wait of 6 months (or 26 wk) was
comparable with that reported else-
where for arthroplasty of the hip,
knee, ankle or shoulder in Québec
(24.5 wk).37 Median waiting times
were similar in Ontario (24.0 wk) and
Manitoba (26.0 wk) and were slightly
higher in Prince Edward Island (29.5
wk) and Alberta (32.0 wk). Patients
in New Brunswick and Newfound-
land had the shortest wait (16.0 wk),
whereas those in Saskatchewan waited
the longest (72.0 wk). British Colum-
bia and Nova Scotia were tied for the
second longest median waiting time,
at 52 weeks.37

Waiting times from decision to op-
erate until surgery differed with re-
spect to symptom severity, but not
age, sex or occupation. The Ontario
Joint Replacement Registry (OJRR)
reported similar findings with regard
to waiting time according to sex (no
difference between men and women),
but their results regarding age group
diverged from ours.38 The OJRR
found that older patients did not wait
as long for total joint replacements
(n = 15 146) and suggested that this
could relate to decreased health status
and increased comorbidity in that age
group.38

Regarding function, that patients
with worse symptoms had surgery
sooner suggests prioritization based
on functional level. Several authors
agree that if a health care interven-
tion offers a reasonable probability of
tangible benefit, it may be reasonable
for those with the greatest need for
the intervention to be served first, all
else being equal.39–44 According to
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this philosophy, our study partici-
pants were appropriately prioritized
for surgery, as were those of Mahon
and colleagues.26 This is also consis-
tent with waiting times in Ontario,
where patients with the worst pain
and function ratings (WOMAC)
were operated on sooner.38 This was
not the case in other studies,28,29,45 al-
though one of those authors con-
ceded that individuals with severe
symptoms who were selected for im-
mediate surgery might have been
missed due to the cross-sectional de-
sign of their study.28

Priority for surgery may also be
influenced by social factors such as
socioeconomic status (SES). We ob-
tained data regarding previous em-
ployment and considered our results
in light of previous research on either
SES or occupation and their influ-
ence on the waiting time for THR.
Some studies have demonstrated that
lower SES results in longer waiting
times for THR,46,47 whereas other
studies, like ours, found no relation
between SES and length of wait.18

Because we used occupation as a
proxy for SES, the middle (“mixed”)
category might be expected to fall
between the other groups. However,
subjects in the mixed occupation cat-
egory were operated on a little sooner
than were those in the manual and
nonmanual categories (Fig. 3). This
discrepancy was not statistically sig-
nificant and may be attributable to
the types of occupations classified as
mixed, such as homemakers and
nurses. These occupations involve
both manual and nonmanual tasks
but do not necessarily reflect a mid-
level SES. Also, of the 37 participants
in the mixed group, 10 had previ-
ously worked as nurses. Their prox-
imity to the health care system did
not affect their wait-time, which was
comparable with the overall average.

With respect to what patients con-
sider a reasonable wait for surgery,
our participants’ perception (median
12 wk) was not associated with the
time they actually waited for surgery.
Derrett and colleagues28 reported

that 84% of people waiting for a hip
or knee replacement wanted surgery
within 6 months, with no apparent
relation between wait-list priority
and acceptable waiting time for
surgery. A recent report by Esmail
and Walker37 indicated that the me-
dian reasonable waiting time for
orthopedic surgery, according to spe-
cialists, is 10 weeks and that, in 92%
of cases, patients waited longer than
they thought was reasonable. Our
sample’s waiting experience was only
slightly better, with 82.6% waiting
longer than they thought reasonable.

In conclusion, the likelihood of
increasing need for THR due to
higher prevalence of hip OA in an
aging population together with no
increase in resources for such inter-
ventions make it extremely important
to develop prioritizing strategies.
Optimizing available resources for
those who would benefit the most
and who have the greatest needs
would improve health services alloca-
tion to this population. Although
not formalized, it is somewhat
encouraging that functional status
appears to be a criterion for THR
prioritization.
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