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ABSTRACT

Objective: Total wait time for total joint  >lacement surgery is describe and
comorbidities and health service utilization of | ients during the wait and length of stay

after the procedure are examined.

Methods: Surgery department data for 2002 ~ )05 from eastern Newfoundla  and
Labrador was linked to physician cla s and hospital data to measure total wait time and
examine health service utilization and comorbidities. Wait time was grouped into short,

moderate, long and very long.

Results: Median total wait time was 47.1 1 )nths. Age. hospitalizations and new
comorbidities during the wait time w  positively associated with length of stay a r the
replacement. No association was for | betwec to  wait time and physician visits or
hospitalizations. A weak positive association was found between number of

comorbidities and wait time.

Conclusions: Patients wait times are longest before the wait list begins. It may be

beneficial to both patients and the health system to re ice the total wait time.
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Labrador experience for TJR surge ~ and w ther this impacts on health status (as

measured by number of comorbidities and health service utilization).

1.3 Objectives

1. To describe the patier ’ wait time for total joint replacement surgery from
referral to procedure, for all individuals ndergoing TJR in the eastern region of
Newtfoundland and L.abrador »m 2002 )05.

2. To examine the number and the ct ge in comorbidities that individuals
experienced while waitit  for ...

3. To investigate whether prolonged wait times were associated with a higher
number of new comorbidities or greater utilization of health services, including

length of stay in hospital ai e replac ent.

1.4 Outline

Chapter 2 summarizes current research on wait times and/or total joint replacement
including a description of joit rep ements, definitions of wait lists and wait times
including recommended and current 1it times ross Canada. The impact of wait times
is discussed by summarizing the  earch conducted on the effect of waiting for TJR
surgery on outcomes after surgery. Included in s is a discussion of comorbidi s, of
the effects of a patient’s preoperative condition on outcomes and an overview of using

administrative databases and health service utilization. Chapter 3 outlines the




methodology used in conducti1 this research including a description of the data source,
study population, independent 1d dependent  iables, and methods used for analysis.
Chapter 4 | :sents the results which include a description of the study popt v n, an
analysis of real wait times of 2 study population, as well as factors associated with short
and long wait times in Newfoundland and L rador. The chapter concludes with an
analysis of the health trajectories of those waiting for total joint replacement surg / and
examines the extent to which health care utilization variations are associated with longer
wait times. Chapter 5 follows with  discussion of the results with comparisons and
contrasts to previous work in this an Chapter concludes with a summary of findings
and conclusions, a discussion of the strengths and limitations of the study and a

discussion of possible future work in  is area.





















The Canadian Institute for Health Information  IHI) has been involved in reporting on
wait times across Canada for specific areas since 2005. Each year, the reporting  wait
times becomes more comprehensive; however, mparing from province to pro' ce is
still not suitable given that the definitions of that wait times may vary. Nevertheless, the
summary report is still useful in tracking variations in waits over time, and eventually, if
a consensus is reached on the definition of waits, then comparisons across provin ; will
be possible. Table 2 shows the most recent reported wait times by provinces as reported

by CIHI (2009).

Because of the differences in reportii by prov ce and by organization, it is difl ult to
draw any conclusions from the Tal :1and " >le 2. In addition, based on the information
presented, there does not appear to be a consistent standard or consensus for interpreting

how long is too long for patic s to > to wait.
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information in those databases is less costly a | less time consuming and offers many

opportunities for population based epidemiological studies.

It has been shown that administrative databas: can be used to measure wait times for
various procedures. One study in Ontario, Cane 1 set out to measure how long patients in
that province waited for cancer surgery with the use of hospital and physician databases
(Simunovic et al., 2005). In that study wait time was defined as the time from the
preoperative consult with the surgeon until the date of admission to the hospital for the
procedure. Similar studies have been done in both Quebec and Manitoba (Di oster,

Carriere, Peterson, Walld & M :William, 1999; Mayo et al., 2001).

Hospital and physician databases can also be sed to look at comorbidities in patient
populations. In some studies, self r orted comorbidities are used which can be biased,
due to people not remembering all conditions, or being unsure of what they have been
diagnosed with. Other studies use chart rev w to determine patient comorbidities.
However, this has been shoy  to be costly and labourious, especially when dealing with
a large number of patients. Instead, administrative databases have been used which can
quickly provide information on very large nui sers of patients. The conditions patients
have during each hospitalization are coded and entered into the hospital database, and in
the case of fee-for-service physician databases, the procedure or service provide to the

patient is coded in order for the physician to be | d for that visit. Therefore, each of
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an increase in the number of consu ions with the orthopedic surgeon. Therefore, the
total wait that patients experience should be considered. In addition, what happens to the
patients while they are waitii  shou be taken into consideration to determine v  ether
they may benefit from being | iced in a higher priority group to receive their surgery
sooner. Considerable research has | :n done to examine how waiting for tot joint
replacement surgery impacts a patient’s health related quality of life, but limited research
exists with respect to the health service utilization of such patients. Since patients with
arthritis have been shown to have h" ° rates of health service utilization and thus, to be
more likely to have other chronic conditions, it is important to get a broad picture of
those patients while they are waiting. Using administrative databases, this can be done by
looking at the length of hospital stay ter the replac: 1ent, the number of physician visits
and hospital separations after refc 1l to an orthopedic surgeon, and as well, the number
of chronic conditions each | nts  ve, and whether any new chronic conditi s are

diagnosed during the wait time.
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3.4 Ethical Considerations

The study was approved by the HIC of Memori  University of Newfoundland on  1gust
31, 2006 (Appendix B). This is the ethics committee responsible for reviewing r :arch
on human subjects in the province. An annt update was provided to the HIC on
October 31, 2007. To ensure confidentiality and protect the privacy of study partic Hants,

all direct personal identifiers were removed prior to providing the linked data files.

Approval was also obtained from the gsearch Proposal Approval Committee (RPAC) of
Eastern Health on October 27, 2006. This con ittee reviews all research projects that
will involve Eastern Health to identify the reso es required, the potential impact and to
review whether the researcher will have access to confidential information. In addition to
this, both a Privacy Impact A: :ssn 1t and a Data Sharing Agreement were col leted

and provided to the Centre  ore :de-identified data was released to the researcher.

3.5 Study Variables

Information on wait times for the various co: ronents of the tt * ' v = (from referral
date, first specialist visit, placement on the wait list and procedure date), as well as
demographics (age, sex) and clinici informal n (diagnosis codes), were available. In
addition, health service utilization (number of visits, length of stay) and comorbidities

were determined for the analyses.

37










months, six to twelve months and  eater than twelve months. However, the wa times
in this study were much longer, not allowing for this breakdown. In addition, because the
nationally established bencl arks refer to time on 1 official wait list and not the total
wait time discussed here, it was tho1 1t that the usage of those would not be appr riate,
given the longer wait times for the total wait. Instead, short wait time was defined as less
than 18 months, m¢« = ¢ as 18 to 48 months, long as 48 to 72 rﬁonths and very long as

greater than 72 months.

3.5.2 Demographic Factors

Patient sex — A dichotomous variable coded '0' for males and 'l’ for females.

Patient age — Age at the date of pp :edure was obtained from the MCP file. / = was
grouped into four categories: lesst 1 50 years, 50 to 64 years, ¢. to . ) years 1d 80
years or older so that any categorical analyses could be performed. Age was alsc z2pt as

a continuous variable ranging from . 92.

Type of Replacement — A dichotomous variable coded as 0" for Total Hip replacement

and ‘1" for Total Knee Replacement.
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shows the list of comorbidities and the relevant ICD9 or ICD10-CA codes. Of that list,
any new diagnoses that occurred during the patients’ wait time were considered. If a
diagnosis was made before the date of last visit to the GP with a diagnosis of arthritis,
than that diagnosis was not considered to be “new”. Any diagnoses that were recorded
during the time from last GP visit with a diagnosis of arthritis until the proced : was
considered to be “new”. A count of ncw diagnoses was made by Subject ID to identify

any new conditions that developed during the patients’ wait,

Number of pre-existing comorbidities — Of the list shown in Table 3, any di: noses
that occurred before the start point [ the true wait were categorized as a previously
diagnosed comorbidity. If a diagnosis was made before the date of last visit to the GP
with a diagnosis of arthritis, that diagnosis was considered to be “pre-existing”. A count
of pre-existing comorbidities was made by Subject ID to identify any conditions that the

patients had before the wait began
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Zimmermann, 1995). However, a Poisson regression requires the variability of counts to
be less than the mean. When this is not the case, the data is said to be over-di ersed
(variance greater than the mean) or under-dispersed (less variation than predicted). There
is an extension to Poisson r ess 1, the negative binomial regression, which can
account for greater variation in the 1ta. (Hilbe, 20 7) Because data were found to be

over-dispersed, the negative binomial regression was performed.
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Table 6: Wait times of total study population, eastern re on of Newfoundland and
Labrador, 2002-2005

Wait Time Measure N %
GP' to OS*(n=713)
<3 Months 360 50.5
3-6 Months 122 17.1
>6 Months 231 32.4
0S* to WL (n=214)
<18 Months 79 36.9
18-48 Months 44 20.6
48-72 Months 26 12.1
>72 Months 65 30.4
WL to Procedure 1  13)
<3 Months 112 52.6
3-6 Months 62 29.1
>6 Months 39 18.3
0S? to Procedure (n=706)
<18 Months 270 38.2
18-48 Months 156 22.1
48-72 Months 92 13.0
>72 Months 188 26.6
GP' to Procedure (n=713)
<18 Months 187 26.2
18-48 Months 173 24.3
48-72 Months 110 15.4
>72 Manths 243 34.1

Looking at the combined total wait time, from GP visit to procedure, it was found that
just over a quarter of patients (26.2%) waited a total of less than 18 months and almost
half (49.5%) waited more than 3} months. The mean wait time was 52.31 months
(SD=38.09) with the time re :ing from 0.46 months to 140.39 months. As can be
observed from Figure 2, the longest :ce of the total wait time is from first orthopedic

surgeon visit until placement on the wait list.
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the number of comorbidities is described as well as the length of hospital stay after the

joint replaceme

More than three in five patients (63.3%) had no hospital separations in the five years
prior to the wait time start and more than half (52.7%) had fewer than 25 visits to a fee-
for-service physician during the same time period. The mean number of hospital
separations before the wait time sta was less than o (0.92, SD=1.94) with the number
ranging from zero to 22 separations during this time period. The mean number of - -for-
service physician visits durii th ne time period was 33.57 (SL 39.86) w 1 the
number of visits ranging from zero to 415. For the five years after the wait time began,
more than two in five (42.3%) of patients had three or more hospital separations, and
more than half (54.2%) had 50 or 2 visits to a fee-for-service physician. The mean
number of hospital separations for 1is time period was 2.80 (SD=2.62) with ar: ze of
zero to 21, and the mean nun r of physician visits was 66.04 (SD=50.80) with the

number of visits ranging from o to 653 visits.

When the length of stay in hospital fi the joint replacement procedure was described, it
was found that aimost half (48.8%) of patients had a length of stay after the TJR
procedure of less than one wee Mo than one in five (22.0%) patients had a length of
stay of more than ten days. The average length of stay was found to be 9.83 days

(SD=9.95) with patients staying as few as two days and as long as 157 days.




Table 7: Health care utilization of total study population, eastern region of Newfou

and Labrador, 2002-2005

[land

Characteristic

Number of Hospitalizations > years pre begin w 1
0
1-2
3 or more
Number of Hospitalizations™ 5 years after begin WT
0
1-2
3 or more
Number of MCP Visits 5 years pre begin WT
<25
25-49
50-100
>100
Number of MCP Visits 5 ye  after begin WT
<25
25-49
50-100
>100
Length of Stay
1-6 days
7-10 days
>10 days
# pre-existing comorbidities
0
1
2
>2
# newly diagnosed comorbidities
0
1
2
>2

"
Hospital separations for the TJR procedure v e not included as a hospitalization.

53

761
304
152

134
559
509

634
301
204

63

162
377
472
191

587
351
264

306
284
257
346

250
326

279
23R

%o

63.3
253
11.4

11.1
46.5
423

52.7
25.0
17.0

52

13.5
314
393
15.9

48.8
292
22.0

25.6
23.8
21.5
29.0

20.8
27.1
232
28.1










4.3 Differences among Wait ..me Groups

As described previously, wait time was grouped into short wait times (less than 18
months, n=187), moderate wait times (between 18 nd 48 months, n=173), long wait
times (between 48 and 72 months, n=110) and very long wait times (greater than 72
months, n=243) for analytical purposes. Comparison were made between demographics
and wait time groups to determine w  her the time patients waited were associated with
age, gender, type of replacement or year of replacement. Analyses were also performed to
determine whether wait time was associated with a difference in health service utilization
as measured by number of hospital separations, number of fee-for-service physician
visits, and length of hospital stay for TJR, or with number of previous or new

comorbidities.

4.3.1 Demographics and Wait Times

When comparisons were done between the patients who received hip replacemc (s to
those who received knee rep] emen it was found that the wait time was significantly
longer for knee replacement pati is for all measures after the first specialist visits
(p<0.01). However, a significant difference was found for the time period between last
GP visit with an arthritis diagnosis 1 first specialist visit, with hip replacements waiting

slightly longer (p=0.046) (Table 10).
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Table 14: Number of physician visits by wait time

Characteristic Mean # MCP Visitc /SD) p-value
S Years Before 5 Years After
Wait Time
Short 55.86 .72) 51.52 (54.98) 1.16 0.25
Moderate 56.98 '.59) 69.42 (38.48) -4.42 <0.01
Long 43.32 (39.65) 76.15 (43.83) -11.53 <0.01
Veru T ann IN Q1 (DA Q) 7% 47 (53 62) -17.69 <0.01

A one-way ANOVA was performed, looking at differences within wait time groups by
number of visits (Table 15). Significa differences were found when the number of MCP
visits for each wait time group were compared (p<0.01). Post hoc tests found that those in
the very long wait time group } |sig ficantly fewer MCP visits in the five years before
the wait time b.  in than those in = other wait time groups (p<0.01). Also, those in the
long wait time group had fewer visits than those in the moderate wait time group
(p=0.047). For the MCP visits in the five years after the wait time started, those in the
short wait time group had significai y fewer visits than those in all other wait time

groups (p<0.01) (Table 16).
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Increasing age, a higher number of hospital separations during the wait time and new
comorbidities diagnosed durii  the wait time were all found to be significantly associated
with an increased length of y (p<0.01). Type of replacement and wait time were not
found to be associated with length of stay. Age and wait time were treated as continuous
variables. Similar results were for 1 when the total wait time was grouped into short.
medium, long and very long categories and age was grouped into less than 65 ye: : and
65 years and older categories. A survival analysis was also performed and results were

consistent with those reported here.

4.4.2 Number of visits and comorbidities

Results of the negative binomial regression are presented in Table 21. Three regressions
were performed to look at the number of hospital separations, number of physician visits
and number of comorbidities : the outcomes, respectively. The independent variables
were previous visits, age, sex, type of replacement, and wait time and the offset was the

elapsed time while waiting.

For hospital separations, it was four that patients were more likely to have a higher
number of ospital separations di ng the wait time if they had a h" “er number of
hospital separations before t|  wait time began (Incidence Rate Ratio (IRR) 1.1,p .01),
were older (IRR 1.01, p<0.01), or had a knee replacement (IRR 1.14, p=0.014). An
association was also found with fi es having fewer hospital separations than males,

but this was only ma 'nally s* ificant (p=0.058) ar as such should be interpreted with
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caution. Wait time was not found to be associated with number of hospital separations

(p=0.466).

Similarly, it was found that patients were more likely to have a higher nun er of
physician visits during the wait time if they had a higher number of physician visits
before the wait time began (IRR 1.02, p<0.01), were older (IRR 1.003, P<0.01), or had a
knee replacement (... 1.08, p<0.01). Wait time was not found to be associated with

number of physician visits (p=0.48).

When the number of comorbidities d znosed durit  the wait time was analyzed, it was
found that patients were more likely  have a higher number of conditions diagnosed if
they had fewer physician visits before the wait time began (IRR 0.85, p<0.01) or were
older (IRR 1.01, p<0.01). No soc ionv found with number of comorbidities and
gender or type of replacement. Hov ser, wait time was found to be significant (IRR
1.001, p=0.03). Thus, for every 100 ditional days of waiting for TJR surgery, patients

have a 0.1% increase in risk of add onal comorbidities.
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Table 21: Negative binomial regression for health services use and comorbidities

Characteristic IKK Q8% 1
Number of Hospitalizations
Previous hospitalizations 1.100 1.044, 1.159
Age 1.009 1.004, 1.014
Female 0.900 0.807, 1.004
Knee eplacement 1.144 1.028, 1.273
Wait Time 1.100 0.999, 1.000
Number of Physician Visits
Previous physician visits 1.017 1.014, 1.020
Age 1.003 1.001, 1.006
Female 1.049 0.993,1.109
Knee Replacement 1.075 1.019, 1.134
Wait Time 1.000 0.999, 1.000
Number of Comorbidities
Previous physician visits 0.854 0.779,0.936
Age 1.012 1.008, 1.015
Female 0.940 0.864, 1.022
Knee Replacement 0.992 0914, 1.078
Wait Time 1.001 1.000, 1.001
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n-value

<0.01
<0.01
0.06
0.01
0.47

<0.01
0.01
0.09
0.01
0.48

<0.01
<0.01
0.15

0.86
002







consistent with other studies looking at the demographics of patients receivii  TJR
surgery (Memtsoudis et al, 2008; »>der et al., 2003; Soohoo, Liberman, Ko and

Zingmond, 2006).

There were slightly more hip replacements than knee replacements done in eastern NL
during the study period. CIHI reports on joint replacements for all of Canada, in 1ding
provincial breakdowns, since the 2002 report. For the first two reporting years fiscal
years 1994/95 and 1995/96), slightly  ore hip replacements than knee replacements were
completed in Canada. From 1996/97 onward, there ave been more knee replacements
than hip replacements with a continuously widening gap for each year. For
Newfoundland and Labrador, hip replacements were more common than knee
replacements in fiscal years 2000, 1d 2002/03. But in fiscal year 2001/02 and since
2004/05, the number of knee replacements has been much higher than the number of hip

replacements in Newfoundland and I rador (CIHI, 2002-2008).

Differences in the numbers of pro« lures performed between the CIHI reports and this
study are expected because CIHI r orts on data for the entire province, as reported by
orthopedic surgeons participatii  in the Canadian Joint Replacement Registry (CJRR)
whereas this study reported on procedures performed in the Eastern Regional Health
Authority. Therefore, compari s between 2 num s in this study and the provincial

numbers of the CIHI reports cannot be made.
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by the family physician until the specialist appointment, placement on the surgical wait
list and finally the replacement. Ideally, capturing all those points in time would provide
a detailed picture of what the patient experienced before a joint replacement procedure.
However, for the purposes of this study, the last GP visit before the first orthopedic
surgeon visit had to be taken as a proxy "referral visit” as the database did not incl le the

referral date.

5.3.1 Wait Times for Wait List Data

Data for the surgical wait list was not available for all patients because the surgery
department did not collect this information until February 2003. Therefore, from
February 2003 until November 2005, e date that patients were placed on the wait list is
available. The Government of NL reports on the wait times for the province for various
procedures. Every quarter, the percentage of people who receive their surgery wit  n the
pan-Canadian benchmarks are re sed via the Department of Health website
(Department of Health and Comn nity Services, 2005-2009). These benchmarks were
set out by the provincial and territor = governments in December 2005 in keeping with
the commitment set out after the | st Minister’s Health Accord when the issue of wait

times among the five priority eas was discussed (Norris, 2009).

The time between the first specialist visit and placement on the wait list had a large range

with some _ itients being placed on the wait list on the same day as the first visit while

others waited up to 136 months. It is expected that some of the wait time in this segment
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can be attributed to the need for further diagnostic  sting, such as x-rays, CT scans, or
MRI. The wait time for diagnostic imaging in NL has been fairly long during those years
as well. The Fraser Institute reports on hospital wait times annually. Over the last ten
years in NL, wait times for (  scans have ranged from four to eight weeks, v h the
shortest time reported in 2003 and the longest in 2001/02. Wait times for MRIs uring
this time period in NL have ranged from 17 weeks in 1999 to 36.5 weeks in 2005 (Esmail

and Walker, 2002-2006).

Few studies have measured the time from first specialist visit until placement on the wait
list. One study that did, found that among five hospitals in Quebec, the median wi  time
from first specialist visit to the date of being placed on the wait list was zero months
(Gaudet et ., 2007). The a ors ¢ est that this may be because patients are being
referred only after surgery is necessary (in other words, when the condition is severe).
However, without knowing how g atients are waiting to see the specialist,ab™ piece
of the wait is missing. For ex¢ )le, patients are getting referred when the cond on is
severe and have a long wait to see 1e _ cialist than this wait time is quite important to

the patient.

The wait time from first specialist - to getting placed on the wait list reported here was
much longer than that reported by Gaudet et al. (2007). It may be that patients in NL are
being referred when they at a much earlier place in the course of the disease and

therefore are not ready for su ry at the time of first visit. Also, if orthopedic surgeons
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are ordering diagnostic imaging for their patients beforc the decision is made regarding

surgery, then this may be the cause of some of this wait time.

For the wait list seg ent, the wait times have been found to be relatively short, with
about half of patients receiving the surgery within three months. Most studies that report
on wait times for TJR surgery are reporting on this segment of the wait. Results from two
studies in Canada reported wait times (for the wait list segment) that were similar to the

ones found in this study (Kelly et al., 2002; Quan, Lafreniere and Johnson, 2002).

It has been suggested that wait lists can be manipulated placing patients on the wait list
only when surgery can be provided v hin certain time frames (Dobson, 2002; Ferriman,
2002). Therefore, by placing . >ple on the wait list when surgery can be done witl  this
time period shows that people are ex] iencing reasonable wait times. However, as it has
been shown, patients are waiting a considerable amount of time before being placed on
the wait list. It would be incorrect to assume that as soon as a person with an arthritis
diagnosis is referred to an orthopedic surgeon that they should receive a joint repla  ment
within the defined benchmark of 182 days. Patients, themselves, may not be ready ue to
personal reasons and/or the disease may not, at that point, be severe enough to warrant
surgery. However, because of the lo1  time patients wait to see the surgeon, yea may
pass after the referral date before the surgery takes place. That gives more years for the

disease to progress, further limiting the functional ability of the patients.
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segment of the total wait time was _ ‘ater than that in the rest of Canada. However, the
Fraser Institute reports on wait times based on surgeons’ responses to surveys, and
therefore, may not be a true representation of the actual wait times experienced  each

province.

Only one study was found that measured the time that patients waited from referral date
to first specialist visit. This study, done in Ontario, found patients to wait an average of
3.2 months, however some patients experienced wait times for this segment of 10  onths
or more (Mahon et al., 2002). The present study found a median wait time of 2.93 months
from the proxy referral date until the first specialist visit. However, the range of wait
times showed that some patients waited more than 100 months. Because a proxy wait
time was used, it is unable to be d :rmined whether that was the actual referr  wait

time.

The second segment of the total vt time was from first OS visit to procedure. Patients
in this study were shown to experience a mean wait time of approximately three and a
half years with more than a quarter of patients waiting more than six years after t - first
specialist visit until the TJR surgery. This wait time segment includes the time spent
waiting on the wait list, but this date was not available for all patients. In additic , this
includes the time spent waiting for any diagnostic tests that the orthopedic surger may
order. As not all patients who are referred to an orthopedic surgeon need a joint

replacement, the validity of using this segment of the wait time may be questioned.
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However, because this is a retrospective study, it is known that these patien have
undergone TJR. Therefore, the goal was to determine, with the use of administrative

databases, what happened to these patients while they were waiting.

The Fraser Institute has reported wait times for first orthopedic surgeon visit to
procedure, for Newfoundland and Labrador, to be approximately twelve weeks (ranging
from 11.8 weeks in 2003, "~ 8 in 2006, 12.4 in 2007 and 18.8 in 2008) (Esn 1 and
Walker, 2004-2005; Esmail, Walker and Wrona, 2006, Esmail, Walker and Bank, 2007,
Esmail et al., 2008). Because the government of NL reports on the percentage of patients
who receive their surgery within the benchmarks and does not report the mean and/or
median wait times, it is difficult to compare results from this or other studies to the
provincially reported numbers. Over the last few yi s, this percentage of patients who
receive their surgery within the bencl 1arks has been decreasing. The numbers of cople
on the wait lists for TIR surgery dv 1g this time | ; increased (Department of Health
and Community Services, 2008) which is a likely explanation for the lower nur »er of
cases performed within the benchn ks. This is especially true for knee replacement
surgeries, and bec: : of th st Health has fc  ed a committee whose g« is to
review what is occurring across Canada with regard to improving access to surgery

(Department of Health and Commun - Services, 2009).

Combining the two segments (from referral to first specialist visit and from first specialist

visit to TJR surgery) gives a total wait time from GP referral to procedure. Even though

76



the date of referral is not avai’ “ile, using the date that was chosen shows that patients are
experiencing prolonged waits for TJR surgery. Results from studies that measured this
total wait time have reported wait times to be much lower than those found here. [ahon
et al. (2002) reported a mean total wait time of approximately six months. The median
total wait time found in the present study is much longer than that reported by Mahon et
al. (2002) and the reason for this difference appears to be due to the time between first
specialist visit and getting placed « the wait list. This wait time is most difficult to adjust
for because so many factors come into play for this segment. Reasons for a pr nged
time between first visit and placement on the wait list could be that some patients are not
ready for surgery when they are re Ted due to ( :r personal choice or beca e the
disease has not progressed to the po  where surgery is indicated, or due to time spent
waiting for diagnostic imaging. Also what can affect this wait time is the patients’ health
status before surgery. For example, if a patient has been diag sed with a chronic
condition that needs to be controlled fore surgery, then this will cause a delay ir  2tting

placed on the wait list.

5.3.3 Wait ..mes and .om( -aph

Total wait times were found to be significantly long  for knee replacement patients. This
is consistent with the numbers rep ed by the provincial government (Department of
Health and Community Services, 2008) and federally (CIHI, 2008). As reported by the
Government of NL, the numbers of patients waiting for total knee replacement has been

increasing over the last few years and this is likely the cause of the longer wait ti es for
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et al., 2002) and findings are consistent with this study and others (Gaudet et al., 2007,
Kelly et al., 2001). CIHI however, has reported that differences in wait times am« g age
groups have existed. It has been reported that for the 2005/06 fiscal year, r hip
replacement procedures, those aged 75 years and older had shorter wait times than those
in the other age groups. No differences were found among knee replacement patients
(CIHI, 2007). The most recent ( 1l data includes data from fiscal year 2006/07 and
shows that as age increases, wait nes were found to decrease for hip replacement
patients, but it was not stated whether the differences were significant. Ag n, no
differences were found among knee replacement patients (CIHI, 2008). In this study.
when age was grouped into those less than 65 years and those 65 and older, it was found

that those in the older age group had a shorter wait time than those less than 65.

5.4 Effect of Waiting

Typically, interviews are used to loc at the effect of waiting for surgery by measuring
HRQoL. As discussed in Chapter 2, findir :are n :ed with some studies findi : long
wait times to be associated with w  ening HRQoL, and others finding no 1 zative
impact. This study looks at whether wait times were associated with characteristics that
could be measured with the use of administrative data. Variables such as length of stay,
number of physician visits and hospital separations were measured. Also, the number of
comorbidities that patients had betore the start of the wait time, and those that developed

during the wait time were analyzed.
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5.4.1 Length of Stay

There was a large variation in length of stay. While most had a length of stay of less than
one week, the mean was close to ten days. For several patients, the length of s / was
found to be 100 days or more. For these patients was quite possible that the were
being kept in hospital until they could be moved to another health care facil ' (for
example, a long term care facility). Because some patients in this study were above the
age of 85. it is reasonable to assume that this is one possible explanation of those cases

with lengths of stay greater than three months.

No differences were found when ngth of stay was looked at by wait times w n the
total wait time was used. However, when the wait time was broken down into the
separate segments, it was found that those who waited two years or more from first visit
to the orthopedic surgeon until they ere placed on the wait list, had a longer length of
stay than those with a wait time « is than two years. For the time from placer nt on
the wait list until surgery, the oppos  was found; those with the longer wait time (three
months or more) had a she length of stay than those who waited less than three

months.

A longer wait time before getting placed on the wait list may be caused by patients being
too sick for surgery. This could then e: lain the lo1 r length of stay for those patients
who have the longer wait time before the wait list. However, it may also be that those

who have a longer wait time  2nd more time in a functionally disabled state, allowing
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for more time in which chronic cond ons can develop (or be exacerbated). As a result of
this, patients then may be in a worse condition when they have their surgery which would
cause a longer length of time in hospi  after the surgery. A longer length of stay
associated with a shorter time on the surgical wait li may be a result of those wh are in
the worst condition getting their su ry faster. This would give evidence to stay that

some prioritization of patients on the wait list may be occurring.

A multiple regression analysis showed that only 10% of the variation in length of stay
could be explained by the variables in the study. This suggests that other factorsa most
likely impacting length of stay in hospital after TJR. Of the variables that were entered
into the regression, age, the number of hospital separations during the wait time 1d the
number of new comorbidities d ised during the wait time were all found to be
positively associated with inc  1sed h of stay. The number of new comorbidi s and
number of hospital separations are likely to be associated with one another as the newly
diagnosed comorbidities may be the reasons for the hospital separations; however this
association was not examined. Increasii  age, as well, is indicative of a longer length of
stay because older people are more likely to have more comorbidity and also, older
patients are more likely to require admission to another health care facility after the TJR.
Total wait time was not found to be significi ly associated with length of stay in the

regression analysis.
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A study by Hayes et al. (2000) fc 1d that age, sex and comorbidities were predictors of
length of stay. This is consistent with the results given in this study, (with the exception
of sex). Findings such as this show that patients who are sicker (which can be measured
by those with a higher number of comorbidities) are more likely to have a longer length
of stay. This association betwe¢ increasing leng of stay and a higher number of

comorbidities was also found by Kreder et al. (2003) and Wang et al. (1998).

Mean length of stay reported by the above studies (Hayes et al., 2000; Wang et al., 1998)
are comparable with that found here. CIHI reports from the years that cover t : time
frame for this study found Newfoundland and Labrador to have a mean length f stay
after TJR surgery that was longer than the national average. In fiscal years 2003/04 and
2004/05 for Canada, mean length of stay after TJR surgery was nine days for hip
replacement and seven days for knee replacement. In Newfoundland and Labrador, mean
length of stay in fiscal year 2003/04 was 12.8 days for hip replacement and 10.9 days for
knee replacement and in 2004/05 mean length of stay was 12 days for hip replacement
and eight days for knee replacement. Hip replace :nt patients were found to have a
longer ler "h of stay than knee icements, and the length of stay for females was
longer than that for males (CI , 2C ; CIHI, 2006). The most recent CIHI report (CIHI,
2008) shows no difference in leng of stay by type of replacement or sex, which is
consistent with the results found he  but still report a mean national length of ay, of

seven days for hip replacement and six days for knee replacement, which is less t in that

82















detailed picture of the patients while they were waiting. Knee replacement patients were
found to be more likely to have a higher number of physician visits and hospital
separations during the wait t 2 and they were also found to have longer wait times than
hip replacement patients. T  fore, reducing the wait time for this group of patients

would help minimize the effect on the health care system.

S.4.3 Comorbidities

No previous studies have compared the number of comorbidities in the time before the
wait time start to comorbidities diag sed during the wait time. Some studies, however,
have looked at the number of comorbidities among patients who are waiting for JR. A
large scale population-based study in the United States from 1990-2004 reported an
increase in the prevalence of certain comorbidities over time (Memtsoudis et al., 2008).
Similar to the present study, it was found that hypertension, diabetes, pulmonary disease
(asthma, COPD), were the most common comorbidities, with hypertension affecting

more than half of the patients.

Rates of some of the chronic conditions were higher amor  this sample compared to
estimates om the Canad Community Health Survey (Statistics Canada, 2009).
Among residents in the Eastern 1ion of Newfou lland and Labrador, 8.1% reported
themselves as having been di.  10sed with diabetes, 7.8% with asthma and 18.!  with
hypertension. Because the majority of individuals in this study were older, it is evident

that rates for chronic conditions would be higher than that among the population.
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number at the beginning of the wait others mid-way through the wait and others at the
time of the procedure. Therefore, it is difficult to compare with the results of this study.
Overall, however, the numbers of comorbidities among patients in this population are at
increased risk of having chronic conditions than those in the general population. Whether

this is associated with the tin ~ ent waiting for surgery is not clear.

It has been shown that there is an increasing need for TJR surgery over the last decade
(CIIHI, 2007; Dunbar et al., 2009). In addition, it has been shown that those needi ; TJR
are more likely to have comorbiditi  Therefore, there is a high demand on the health
care system that is likely to cont ue. Performing TJR surgery on patients before
comorbidities develop could be a way to minimize the impact on both the patients as well

as the healthcare system.

5.5 Strengths and Limitations

This is the first known study that has examined wait times for total joint replacement,
health service utilization and comorbidities in the Newfoundland and L rador
population. The study covered patic s who underwent TJR surgery over a three-year
time period, which is not long enough to establish t 1poral trends; however it did allow
for a large sample size. Overall the quality of the data was good with respect to the
linkages to other administrative datasets. However, missing steps along the total wait
time such as the referral date and ¢ date of placement on the wait list meant that

tracking the true total wait time for individuals was not possible. Therefore, the study
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The lack of a standard definition for “total wait time” and the use of the proxy referral
date meant that direct comparisons could not be 1 de. As standards are being put in
place around the reporting of wait times, the goal is that this will be less of an issue in the
future. Newfoundland and Labrador has been making progress in meeting the
benchmarks for wait times over the last few years. However, more emphasis sh 1d be
placed on the total wait time as patients are waiting a great deal of time before etting
placed on a wait list. In addition, if further work can show that performing surgery earlier
can decrease the likelihood of co orbidities, as well as decrease pain and the need for
increasing health service utilization while patients are waiting, than this we 1d be

beneficial to both the patient and the health care system.
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characteristics (such as BMI) to obtain information such as health related quality of life

while patients are waiting for TJR surgery.

As comorbidities increase in the pulation and the demand for total joint replacement
surgery grows, the demand on the health care system will increase great  The
monitoring of patients waiting for to  joint replacement surgery before they even get on
the wait list for surgery could be considered. This can allow for patients who are at
increased risk of developing comorbidities, which would further delay their surgery, to

get fast-tracked and therefore receive the procedure before the comorbidities develop.
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