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Abstract

Introduction: The volume of total knee arthroplasty (TKA) procedures continues to increase, including
among United States (US) veterans, but there is little data characterizing recovery using validated knee-
related questionnaires.

Methods: In this prospective cohort study, we sought to establish the feasibility of longitudinal
characterization of recovery after TKA using the validated Knee Injury and Osteoarthritis Outcome Score
(KOOS), specifically focusing on two of the KOOS subscales (pain and quality of life (QOL)). We solicited
participants who agreed to fill out these knee-related questionnaires preoperatively and 3, 6, and 12 months
after discharge following unilateral TKA within the Durham Veterans Affairs Health Care System. We
examined rates of prospective completion of the KOOS and face validity of scores at each study time point.
We transformed and reported scores on the 0-100 scale, with zero representing significant knee pain or poor
QOL and 100 representing no knee pain or good QOL.

Results: Of 200 US veterans presenting between May 2017 and 2018, 21 (10.5%) agreed to participate by
filling out the KOOS questionnaire longitudinally from before surgery until one year after discharge. All 21
(100%) participants were male and completed the two KOOS subscale questions (pain and QOL)
preoperatively. Of those, 16 (76.2%) also completed KOOS at 3 months, 16 (76.2%) at 6 months, and seven
(33.3%) at 12 months. Compared to mean preoperative values (pain: 33.47 + 6.78, QOL: 11.91 + 4.99), the
KOOS subscale scores had significantly improved by 6 months after TKA (pain: 74.41 + 10.72, QOL: 49.61 +
13.25) but plateaued at 12 months (pain: 74.60 + 20.80, QOL: 50.89 + 20.61). The magnitude of improvement
in absolute scores, pain and QOL, was similar and significant at 12 months compared to preoperative values
with an increase of 41.13 (p=0.007) and 38.98 (p=0.009), respectively.

Conclusion: Primary TKA in US veterans with advanced osteoarthritis may lead to improved patient-
reported KOOS pain and QOL subscale measures at 12 months compared to preoperative scores, with the
majority of improvement occurring by 6 months. Only one in ten US veterans approached preoperatively
agreed to complete the validated knee-related outcomes questionnaire prior to undergoing TKA. About
three-quarters of those veterans also completed it both three and six months after discharge. Collected
KOOS subscale scores demonstrated face validity and showed substantial improvement in pain and QOL
over the six-month postoperative period. Only one in three veterans who completed the KOOS questionnaire
preoperatively also completed it at 12 months, but this does not support the feasibility of follow-up
assessments beyond 6 months. To better understand longitudinal pain and QOL trajectories in US veterans
undergoing primary TKA for advanced osteoarthritis and to improve study participation, additional research
using the KOOS questionnaire may add further insights into this underreported population.
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Introduction

It has been demonstrated that total joint arthroplasty lessens pain and enhances the quality of life (QOL) in
individuals with advanced osteoarthritis [1]. In particular, total knee arthroplasty (TKA) has been
increasingly utilized to alleviate painful osteoarthritis impacting QOL [2]. As such, the number of primary
TKA procedures conducted in the United States (US) across all healthcare systems is estimated to rise to
almost 3.5 million annually by 2030 [3]. As an intervention for advanced, painful knee osteoarthritis, TKA
also restores function [4], contributing to adaptation and advancement in perioperative care to further
optimize postoperative outcomes [2,4] and improve QOL.
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Outcomes and recovery trajectories following TKA, however, have not been fully explored in the US veteran
patient population with painful osteoarthritis. Much-needed information on such trajectories in this cohort
cannot be extrapolated from non-veteran patient populations due to known differences in
sociodemographics, medical comorbidities, and health-related QOL scores between groups [5,6]. In addition,
the US veteran population manifests increased numbers of medical comorbidities, including diabetes,
obesity, cancer, and kidney disease, among others, which affect both function and pain trajectories following
surgical intervention. Since the entry of veterans into the Veterans Affairs Health Care System (VAHCS) has
been traditionally governed by specific eligibility criteria, only about 10% of all US veterans use VA health
services [6], and it is this sub-population that is particularly unique. Thus, health-related studies performed
specifically in veteran populations that receive care in the VAHCS are needed to better understand their
outcomes.

The Knee Injury and Osteoarthritis Outcome Score (KOOS) is an accepted, validated, and reliable patient-
reported outcome measure following TKA and has been used in registries and value-based payment models
[7-10] to identify effective interventions [10]. Because the KOOS questionnaire can be administered in 10
minutes, used longitudinally, and has been validated in individuals aged 13-79 years, it can assess patient
opinion about knee-associated morbidity and can be used to study recovery trajectories [10].

The management of perioperative pain following TKA has improved with increasing emphasis on
multimodal analgesia to minimize opioid use [11]. Our anesthesiology and acute pain management group at
the Durham VAHCS serially uses KOOS to measure postoperative outcomes using the KOOS pain and QOL
subscales. We aimed to assess pain and QOL recovery trajectories over 12 months using KOOS in US veterans
with advanced osteoarthritis undergoing TKA.

Materials And Methods

This prospective cohort study (#1968) was approved on October 21, 2016, by the Institutional Review Board
at VAHCS in Durham, North Carolina, and conducted in compliance with the 1996 Health Insurance
Portability and Accountability Act and adhered to all tenets of the Declaration of Helsinki. All participants
provided written informed consent. This manuscript adheres to applicable EQUATOR guidelines. All data
were de-identified.

Veterans with advanced knee osteoarthritis who were undergoing TKA at the Durham VAHCS between May
2017 and May 2018 were eligible. The TKA procedure was performed at the Durham VAHCS by orthopedic
surgeons who were employed at both the Durham VAHCS and its academic affiliate, the Duke University
Health System. Inclusion criteria included completion of the self-administered KOOS questionnaire and the
administration of the standard multimodal analgesic protocol for acute perioperative pain management. The
standard multimodal analgesic protocol included preoperative oral acetaminophen 975 mg and celecoxib
400 mg, intraoperative spinal anesthesia with hyperbaric bupivacaine 10-15 mg, intraoperative or
postoperative placement of a continuous nerve block catheter infusing 0.2% ropivacaine at 6-8 cc/hour
beginning after the spinal anesthetic had worn off and up to 72 hours postoperatively, postoperative oral
opioid oxycodone immediate release 5-10 mg every six hours as needed as well as intravenous
hydromorphone 0.25-0.5 mg every two or three hours as needed, and postoperative scheduled nonopioids
oral meloxicam 5-10 mg daily and oral acetaminophen 650 mg every six hours. Discharge prescriptions
varied based on patient analgesic needs and included oral oxycodone-acetaminophen immediate release 5-
325 mg every six hours as needed and oral meloxicam 5-10 mg daily for 10 days. Further quantitative details
were not collected.

All KOOS questions were completed by the patient on paper and answered based on their experience during
the previous week. The KOOS questionnaire consists of 42 questions that comprise five validated subscales:
pain, symptoms, activities of daily living (ADL) function, sport and recreation function, and QOL [10]. A
Likert scale was used, and each KOOS question within each subscale has five response options, from zero
(none/never/not at all) to four (always/extreme/constantly/totally/extremely). A total KOOS score for all five
subscales was not calculated. Two of the KOOS subscales, pain and QOL, formed the principal outcome
measures in our study. The pain subscale consists of nine items to gauge knee pain, including frequency as
well as amount while twisting/pivoting, straightening, bending fully, walking on a flat surface, going up or
down stairs, while in bed, sitting/lying, and standing upright [10]. The QOL subscale consists of four items to
assess QOL, including awareness of knee problems, lifestyle modifications, lack of confidence, and general
difficulty with the knee [10]. Each subscale score was calculated as the sum of each of the questions within
that subscale. At each study time point, mean scores were then separately calculated for each subscale and
were transformed to a 0-100 scale, with zero representing significant knee pain or poor QOL and 100
representing no knee pain or good QOL, for statistical analysis [10,12]. We also examined rates of
prospective completion of the KOOS and face validity of scores at each study time point.

The trajectories of KOOS pain and QOL subscale measures across 12 months were assessed. The primary
outcomes were the change in the mean score of each KOOS pain and QOL subscale domain from
preoperatively to 12 months postoperatively. These two KOOS subscale scores at the three-month and six-
month visits were secondary outcomes.
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Specific patient characteristics, duration and type of non-surgical treatments, and pain management
patterns were not available. Mean KOOS pain scores and QOL scores as well as margins of error were
calculated at each time point. Unpaired t-tests compared each of the KOOS subscale mean differences at
each of the four time points. A two-sided p<0.05 was considered significant. The absolute change score with
a margin of error was calculated for the preoperative to 12-month interval, preoperative to 3-month interval,
3-month to 6-month interval, and 6-month to 12-month interval. Confidence intervals (95%) were also
calculated for each change score.

Results

At the Durham VAHCS, 200 eligible US veterans with advanced osteoarthritis undergoing unilateral primary
TKA were approached during the study period, and 21 (10.5%) agreed to participate. All 21 (100%) were male
and underwent unilateral primary TKA as scheduled. All 21 veterans received the standard multimodal
analgesic protocol for acute perioperative pain management as described. All 21 (100%) completed the
KOOS questionnaire preoperatively; 16 (76.2%) completed KOOS at 3 and 6 months, and 7 (33.3%)
completed KOOS at the 12-month study timepoint.

Compared to preoperative values (pain: 33.47 + 6.78, QOL: 11.91 + 4.99), mean KOOS pain and QOL scores
improved in US veterans after primary TKA during the 12-month postoperative period (Figure I).
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FIGURE 1: Mean KOOS pain and QOL subscale scores after primary
TKA in US veterans over 12 months

KOOS: knee injury and osteoarthritis outcome score. QOL: quality of life

Over 12 months, KOOS pain scores improved from a mean of 33.47 + 6.78 preoperatively to 74.60 + 20.80 at
12 months, for a total change score of 41.13 + 21.88 (95% CI, 19.26 to 63.01) (p=0.007). Both scores peaked at
6 months (pain: 74.41 + 10.72, QOL: 49.61 + 13.25) and were then maintained through 12 months (pain:
74.60 + 20.80, QOL: 50.89 + 20.61) (Figure I). At three months postoperatively, KOOS pain scores improved
from a mean of 33.47 + 6.78 preoperatively to 66.47 + 7.77, for a change score of 33.00 + 10.31 (95%
confidence interval (CI), 22.70 to 43.32) (p<0.001) (Figure 2).
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FIGURE 2: Absolute change scores for KOOS pain and QOL subscales
following primary TKA in US veterans. For mean pain score, 95% Cl was
22.70 to 43.32 at 3 months, -5.29 to 21.18 at 6 months, and -23.21 to
23.59 at 12 months. For mean QOL score, 95% Cl was 10.64 to 34.30 at
3 months, -1.82 to 32.28 at 6 months, and -23.22 to 25.79 at 12 months.
Over 12 months, 95% CIl was 19.26 to 63.01 for mean pain score and
17.78 to 60.18 for mean QOL score.

QOL: quality of life

At six months, KOOS pain scores improved slightly from a mean of 66.47 + 7.77 at three months to 74.41 +
10.72, for a change score of 7.94 + 13.24 (95% CI, -5.29 to 21.18) (p=0.250) (Figure 2). At 12 months, KOOS
pain scores were maintained, with a mean of 74.41 + 10.72 at 6 months and 74.60 + 20.80 at 12 months, for a
change score of only 0.19 + 23.40 (95% CI, -23.21 to 23.59) (p=0.988) (Figure 2).

Over 12 months, KOOS QOL scores improved from a mean of 11.91 + 4.99 preoperatively to 50.89 + 20.61 at
12 months, for a total change score of 38.98 + 21.20 (95% CI, 17.78 to 60.18) (p=0.009). Three months
postoperatively, KOOS QOL scores improved from a mean of 11.91 +4.99 preoperatively to 34.38 + 10.73, for
a change score of 22.47 + 11.83 (95% CI, 10.64 to 34.30) (p=0.001) (Figure 2). At six months, QOL scores
improved from a mean of 34.38 + 10.73 at three months to 49.61 + 13.25, for a change score of 15.23 + 17.05
(95% CI, -1.82 to 32.28) (p=0.091) (Figure 2). At 12 months, QOL scores were maintained, with a mean of
49.61 + 13.25 at 6 months and 50.89 + 20.61 at 12 months, for a change score of only 1.28 + 24.50 (95% CI, -
23.22 to 25.79) (p=0.920) (Figure 2).

Over 12 months, the magnitude of improvement in mean pain and QOL scores from preoperative values was
similar, with a change score of 41.13 + 21.88 and 38.98 + 21.20, respectively.

Discussion

This prospective cohort study assessed US veterans undergoing TKA for advanced osteoarthritis who
completed the KOOS questionnaire preoperatively as well as at 3, 6, and 12 months postoperatively. The
serial assessment of two validated KOOS subscales, pain and QOL, estimated one-year recovery trajectories,
demonstrating that both pain and QOL improved significantly after TKA in this V-veteran cohort. Most of
the improvement in both subscales occurred within the first six months after surgical intervention. Pain
scores appeared to improve more than QOL scores within the first three months postoperatively; however,
between three and six months, QOL scores improved more than pain scores. As TKA continues to become
increasingly widespread [3], outcomes data to better understand the procedure’s efficacy are needed in
diverse patient populations, including US veterans. Self-reported KOOS pain and QOL scores can be
measured longitudinally in nearly all patients who complete the questionnaire [9,13-15].

Our data are a meaningful addition to the existing body of research that examines veteran-centered TKA
outcomes [15,16]. Singh and Sloan reported cross-sectional, health-related QOL data using short-form 36 in
531 US veterans undergoing primary TKA over 20 years ago and concluded that TKA may contribute to
poorer physical but not mental QOL [16]. The KOOS QOL subscale, however, was not used. Frisch et al.
assessed 30-day outcomes after primary TKA in US veterans compared to a civilian cohort but did not
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include KOOS. They found that the rate of having a greater than four-day length of stay, of being readmitted
within 30 days, and of developing complications within 30 days postoperatively was higher in veterans [15].
Pain nor QOL were assessed.

In a randomized controlled trial of non-veterans in Denmark who completed 12 months of follow-up, Skou
et al. administered the KOOS questionnaire to 46 Danish patients with moderate to severe knee
osteoarthritis who underwent primary TKA followed by 12 weeks of nonsurgical treatment which included
dietary advice, exercise, education, pain medication, and use of insoles, and 49 who were randomized to 12
weeks of nonsurgical treatment followed by TKA in 13 participants [14]. Preoperatively, each cohort had less
pain and better QOL than the US veterans in our study. At 12 months, the TKA cohort had less pain and
better QOL than the US veterans in our study. Our veterans had less pain and a similar QOL than the Danish
nonsurgical cohort. Both Danish cohorts and our veteran cohort had less pain and better QOL as measured
by KOOS 12 months postoperatively, with the nonsurgical cohort achieving the smallest improvement in
both metrics [14]. The Danish cohort that underwent TKA achieved a similar improvement in QOL as US
veterans who underwent TKA, but a smaller magnitude of pain relief than US veterans. These comparative
findings may be a consequence of differences in nonsurgical treatments, social or cultural practices, and/or
variable confounders including operative and analgesic differences. Future work will provide clarification.

This study has some limitations. The 21 veterans who participated may be highly motivated and likely to do
well following TKA, and thus our findings may be attributed to sampling bias. Reasons for non-participation
were not collected; however, further research will identify barriers to study participation and study
completion. The presence of individual non-response bias during follow-up may limit generalizability. In
addition, the study findings may not be generalizable to women veterans, civilians, or veterans undergoing
primary TKA at other VAHCS facilities or non-VAHCS sites with different operative and analgesic practices.
There are variables unaccounted for that may confound our findings. We did not have detailed quantitative
information regarding perioperative opioids and non-opioids nor did we include other KOOS subscales from
symptoms, ADL function, or sport and recreation function, which may affect conclusions regarding the
efficacy of TKA and overall recovery trajectories in veterans.

Conclusions

The findings in this pilot study suggest that primary TKA in USvVeterans with advanced osteoarthritis may
lead to improved patient-reported KOOS pain and QOL subscale measures at 12 months compared to
preoperative scores, with the majority of improvement occurring by 6 months. This pilot study also
examined the feasibility of longitudinal assessment of knee-related pain and QOL after surgical intervention
and found that only one in 10 US veterans who were approached preoperatively agreed to complete the
validated knee-related outcomes questionnaire prior to undergoing TKA. About three-quarters of those
veterans also completed it both three and six months after discharge. Collected KOOS subscale scores
demonstrated face validity and showed substantial improvement in pain and QOL over the six-month
postoperative period. Only one in three veterans who completed the KOOS questionnaire preoperatively also
completed it at 12 months, however, which does not support the feasibility of follow-up assessments beyond
six months. Routine longitudinal assessment of knee-related pain and QOL recovery trajectories after TKA
seems feasible up to six months after discharge using the KOOS questionnaire. To better understand
longitudinal pain and QOL trajectories in US veterans undergoing primary TKA for advanced osteoarthritis
and to improve study participation, an additional study using the KOOS questionnaire may add further
insights into this underreported population.

Additional Information
Disclosures

Human subjects: Consent was obtained or waived by all participants in this study. Institutional Review
Board, Durham Veterans Affairs Health Care System issued approval 1968. IRB approval date: 10.21.2016.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: Veterans Health Administration National Center for Patient Safety,
Office of Quality, Safety, and Value. Field Office 10A4E via a Patient Safety Center of Inquiry Award (2015-
2018) (KR). Financial relationships: All authors have declared that they have no financial relationships at
present or within the previous three years with any organizations that might have an interest in the
submitted work. Other relationships: All authors have declared that there are no other relationships or
activities that could appear to have influenced the submitted work.

References

1. Ethgen O, Bruyere O, Richy F, Dardennes C, Reginster JY: Health-related quality of life in total hip and total
knee arthroplasty. A qualitative and systematic review of the literature. ] Bone Joint Surg Am. 2004, 86:963-
74.10.2106/00004623-200405000-00012

2. SinghJA, Vessely MB, Harmsen WS, Schleck CD, Melton L] 3rd, Kurland RL, Berry DJ: A population-based
study of trends in the use of total hip and total knee arthroplasty, 1969-2008. Mayo Clin Proc. 2010, 85:898-
904. 10.4065/mcp.2010.0115

2023 Polascik et al. Cureus 15(3): €36670. DOI 10.7759/cureus.36670 50f6


javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.2106/00004623-200405000-00012
https://dx.doi.org/10.2106/00004623-200405000-00012
https://dx.doi.org/10.4065/mcp.2010.0115
https://dx.doi.org/10.4065/mcp.2010.0115

Cureus

14.

15.

16.

Kurtz S, Ong K, Lau E, Mowat F, Halpern M: Projections of primary and revision hip and knee arthroplasty
in the United States from 2005 to 2030. ] Bone Joint Surg Am. 2007, 89:780-5. 10.2106/JBJS.F.00222

Carr AJ, Robertsson O, Graves S, Price AJ, Arden NK, Judge A, Beard DJ: Knee replacement. Lancet. 2012,
379:1331-40.

Betancourt JA, Granados PS, Pacheco GJ, et al.: Exploring health outcomes for U.S. veterans compared to
non-veterans from 2003 to 2019. Healthcare (Basel). 2021, 9:604. 10.3390/healthcare9050604

Agha Z, Lofgren RP, VanRuiswyk |V, Layde PM: Are patients at Veterans Affairs medical centers sicker? A
comparative analysis of health status and medical resource use. Arch Intern Med. 2000, 160:3252-7.
10.1001/archinte.160.21.3252

Etkin CD, Springer BD: The American Joint Replacement Registry-the first 5 years . Arthroplast Today. 2017,
3:67-9.10.1016/j.artd.2017.02.002

Siddiqi A, Levine BR, Springer BD: Highlights of the 2021 American Joint Replacement Registry Annual
Report. Arthroplast Today. 2022, 13:205-7. 10.1016/j.artd.2022.01.020

Collins NJ, Misra D, Felson DT, Crossley KM, Roos EM: Measures of knee function: International Knee
Documentation Committee (IKDC) Subjective Knee Evaluation Form, Knee Injury and Osteoarthritis
Outcome Score (KOOS), Knee Injury and Osteoarthritis Outcome Score Physical Function Short Form
(KOOS-PS), Knee Outcome Survey Activities of Daily Living Scale (KOS-ADL), Lysholm Knee Scoring Scale,
Oxford Knee Score (OKS), Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC),
Activity Rating Scale (ARS), and Tegner Activity Score (TAS). Arthritis Care Res (Hoboken). 2011, 63 Suppl
11:5208-28. 10.1002/acr.20632

Roos EM, Roos HP, Lohmander LS, Ekdahl C, Beynnon BD: Knee Injury and Osteoarthritis Outcome Score
(KOOS)--development of a self-administered outcome measure. | Orthop Sports Phys Ther. 1998, 28:88-96.
10.2519/jospt.1998.28.2.88

Li JW, Ma YS, Xiao LK: Postoperative pain management in total knee arthroplasty . Orthop Surg. 2019,
11:755-61. 10.1111/0s.12535

Roos EM, Toksvig-Larsen S: Knee injury and Osteoarthritis Outcome Score (KOOS) - validation and
comparison to the WOMAC in total knee replacement. Health Qual Life Outcomes. 2003, 1:17.
10.1186/1477-7525-1-17

Lim HC, Adie S, Naylor JM, Harris IA: Randomised trial support for orthopaedic surgical procedures. PLoS
One. 2014, 9:e96745. 10.1371/journal.pone.0096745

Skou ST, Roos EM, Laursen MB, Rathleff MS, Arendt-Nielsen L, Simonsen O, Rasmussen S: A randomized,
controlled trial of total knee replacement. N Engl | Med. 2015, 373:1597-606. 10.1056/NEJMoal505467
Frisch NB, Courtney PM, Darrith B, Copeland LA, Gerlinger TL: Veterans undergoing total hip and knee
arthroplasty: 30-day outcomes as compared to the general population. ] Am Acad Orthop Surg. 2020,
28:923-9. 10.5435/JAAOS-D-19-00775

Singh JA, Sloan JA: Health-related quality of life in veterans with prevalent total knee arthroplasty and total
hip arthroplasty. Rheumatology (Oxford). 2008, 47:1826-31. 10.1093/rheumatology/ken381

2023 Polascik et al. Cureus 15(3): €36670. DOI 10.7759/cureus.36670

6 0of 6


https://dx.doi.org/10.2106/JBJS.F.00222
https://dx.doi.org/10.2106/JBJS.F.00222
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(11)60752-6/fulltext
https://dx.doi.org/10.3390/healthcare9050604
https://dx.doi.org/10.3390/healthcare9050604
https://dx.doi.org/10.1001/archinte.160.21.3252
https://dx.doi.org/10.1001/archinte.160.21.3252
https://dx.doi.org/10.1016/j.artd.2017.02.002
https://dx.doi.org/10.1016/j.artd.2017.02.002
https://dx.doi.org/10.1016/j.artd.2022.01.020
https://dx.doi.org/10.1016/j.artd.2022.01.020
https://dx.doi.org/10.1002/acr.20632
https://dx.doi.org/10.1002/acr.20632
https://dx.doi.org/10.2519/jospt.1998.28.2.88
https://dx.doi.org/10.2519/jospt.1998.28.2.88
https://dx.doi.org/10.1111/os.12535
https://dx.doi.org/10.1111/os.12535
https://dx.doi.org/10.1186/1477-7525-1-17
https://dx.doi.org/10.1186/1477-7525-1-17
https://dx.doi.org/10.1371/journal.pone.0096745
https://dx.doi.org/10.1371/journal.pone.0096745
https://dx.doi.org/10.1056/NEJMoa1505467
https://dx.doi.org/10.1056/NEJMoa1505467
https://dx.doi.org/10.5435/JAAOS-D-19-00775
https://dx.doi.org/10.5435/JAAOS-D-19-00775
https://dx.doi.org/10.1093/rheumatology/ken381
https://dx.doi.org/10.1093/rheumatology/ken381

	Knee Injury and Osteoarthritis Outcome Score Trajectories After Primary Total Knee Arthroplasty in United States Veterans
	Abstract
	Introduction
	Materials And Methods
	Results
	FIGURE 1: Mean KOOS pain and QOL subscale scores after primary TKA in US veterans over 12 months
	FIGURE 2: Absolute change scores for KOOS pain and QOL subscales following primary TKA in US veterans. For mean pain score, 95% CI was 22.70 to 43.32 at 3 months, -5.29 to 21.18 at 6 months, and -23.21 to 23.59 at 12 months. For mean QOL score, 95% CI was 10.64 to 34.30 at 3 months, -1.82 to 32.28 at 6 months, and -23.22 to 25.79 at 12 months. Over 12 months, 95% CI was 19.26 to 63.01 for mean pain score and 17.78 to 60.18 for mean QOL score.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


