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Purpose: Patients with knee osteoarthritis (OA) complain of various types of pain, divided into
two main categories: pain on movement and pain at rest. A thorough understanding of pain is
essential for managing knee OA; however, few studies have investigated the mechanisms under-
lying the two different types of pain. This study aimed to clarify the predisposing factors for pain in
patients with knee OA with a focus on differences between pain on walking and pain at rest.
Patients and Methods: This study involved 93 patients, aged 4490 years, with knee OA,
including 74 women. We assessed demographic variables (sex, age, body mass index [BMI], side),
visual analogue scale (VAS) score on walking, VAS score at rest, Kellgren and Lawrence (KL)
grade on radiograph, synovitis score and bone marrow lesion (BML) score on magnetic resonance
imaging, and pressure pain threshold (PPT), and used univariate and multiple regression analyses to
investigate factors predisposing patients to pain at rest or pain on walking.

Results: In the univariate analyses, we found significant correlations between VAS score on
walking and BMI (r=0.31, p<0.01), KL grade (r=0.40, p<0.01), synovitis score (r=0.26, p=0.01),
and BML score (1=0.36, p<0.01), whereas VAS score at rest correlated with PPT (=—0.23, p=0.02)
and BMI (r=0.26, p=0.01). Multiple regression analysis showed that significant explanatory factors
for VAS score on walking were BMI ($=0.22, p=0.03) and KL grade ($=0.27, p=0.03). By contrast,
PPT was the only significant explanatory factor for VAS score at rest (=—0.27, p=0.01).
Conclusion: Predisposing factors were significantly different between pain on walking and
pain at rest, indicating that different pain mechanisms exist in the two types of pain. Pain on
walking was more strongly associated with mechanical and structural factors, while pain at
rest was associated with mechanical hyperalgesia of the knee.

Clinical Registration: University Hospital Medical Information Network Clinical Trials
Registration number; 000041190.

Keywords: knee osteoarthritis, pain at rest, hyperalgesia

Introduction
Knee osteoarthritis (OA) is one of the most common causes of physical disability and has
become a major public health problem worldwide."* Symptomatic knee OA occurs in
20%-30% of the elderly population aged 65 years and older.>* Its prevalence is increas-
ing, partly because of the aging population.” Pain is the most common reason that patients
seek medical care. No cases of halting the progression of OA joint damage exist; there-
fore, its treatment focuses on relieving pain and maintaining function.®

Knee OA pain had been thought to be the result of wear and tear on joints for many
years, radiography has been assessed for the severity of knee OA. However, a discordance
between the radiographic grading of knee OA and pain severity was demonstrated.’
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Although recent studies® using magnetic resonance imaging
(MRI) for knee OA have shown a correlation between pain
severity and MRI findings, such as effusion synovitis and bone
marrow lesion (BML), the pain experienced in OA cannot be
fully explained even by advanced imaging techniques. Much
attention has been given to neurobiological mechanisms to fill
the gap between structural changes and pain in OA.
Accumulating evidence suggests that sensitization has an
important role in structure-symptom discordance.” Among
various approaches available for quantitative sensory testing,
the pressure pain threshold (PPT) has been widely utilized to
assess pain sensitization.'® Recently, the etiology of pain in OA
is recognized to be multifactorial including biological and
psychosocial factors,'' numerous researches for pain are
done from different angles.

Patients with knee OA suffer from various types of pain in
the affected area, divided into two main categories: pain on
movement and pain at rest.'” The understanding of pain
mechanisms is essential for managing knee OA, and there
may be different approaches between pain on movement and
pain at rest. However, few studies have investigated the
mechanisms underlying the two different types of pain. This
study aimed to clarify the predisposing factors for pain in
patients with knee OA with a focus on differences between
pain on walking and pain at rest.

Patients and Methods

Patients

This is a retrospective study involving 93 patients with
a diagnosis of knee OA (Kellgren and Lawrence [KL] grade
> 2),"* who visited our hospital between January 2017 and
June 2020 and were recruited by using convenience sampling.
The exclusion criteria were mental handicaps or psychiatric
conditions precluding adequate communication, a history of
surgery on the target knee, and systemic inflammatory diseases
such as rheumatoid arthritis. Ethical approval was obtained
from the institutional committee of our university (no.
2020-61). This study was planned in a form of opt-out on the
website of the university, which did not require to obtain
informed consent from each patient, but we handled personal
information in a form that could not identify an individual. This
study was conducted in compliance with the Declaration of
Helsinki.

Assessment
Demographic data (eg, sex, age, and body mass index [BMI])
and clinical characteristics of the affected knee were assessed

in all patients. Pain on walking and pain at rest were separately
evaluated using a visual analogue scale (VAS).'* Patients were
asked to estimate their knee pain for the last week (prior to
visit) and to place a mark on a 100-mm line with its endpoints
indicating “no pain” and “worst pain imaginable.” The dis-
tance (mm) measured from the “no pain” endpoint to the point
marked by the patient, was reported as the VAS score.

All patients underwent MRI (Signa HDxt 1.5T [GE
Healthcare, Chicago, IL, USA], 68 knees; MAGNETOM
Aera 1.5T [Siemens, Munich, Germany], 1 knee; SIGNA
Architect 3.0T [GE Healthcare], 23 knees; Ingenia 3.0T
[Philips, Amsterdam, Netherlands], 1 knee) and knee X-ray
examinations that included standing anteroposterior and lateral
radiographs. All images were evaluated by one author (YS).
Radiographic severity was assessed using the KL grade (0 =
“none,” 1 =“doubtful,” 2 = “minimal,” 3 = “moderate,” and 4
= “severe”). Synovitis and BML were assessed using the
whole-organ MRI score.'” The synovitis score was graded
from 0 to 3, based on the estimated maximal distention of the
synovial cavity (0 = normal, 1 = <33% of the maximum
potential distention, 2 = 33-66% of the maximum potential
distention, 3 = >66% of the maximum potential distention).
The BML was graded from O to 3 at all 15 areas around the
knee joint (0 = none, 1 =<25%, 2 =25-50%, 3 =>50%). The
sum of BML grade at 15 areas was calculated as the BML
score.

PPT was measured at the center of patellar tendon using
a digital hand algometer (SBMEDIC Electronics, Solna,
Sweden) with a 1 cm? probe by two raters (YS and YI). For
evaluating mechanical hyperalgesia of the knee, the patellar
tendon was representatively selected because of easy palpa-
tion, high reproducibility, and less effect of pain due to patel-
lofemoral osteoarthritis.'® Pressure was applied at a rate of 30
kPa/s until patients experienced pain. PPT was measured five
times at 20-second intervals. The middle three values among
the five values were averaged. Timing of the measurement was
inconsistent during the day.

Statistical Analysis

Univariate analyses between VAS score on walking or at rest
and demographic factors (ie, sex, age, BMI, side [right/left]),
KL grade, synovitis score, BML score, and PPT were per-
formed by using Spearman’s rank correlation coefficient.
Additionally, multiple regression analysis was conducted
using VAS scores on walking and at rest as the objective
variables, and the other variables as the explanatory variables.
The explanatory variables age and BMI were categorized into
two groups (age, >65; BMI, >25) to focus on clinically careful
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Table | Baseline Characteristics of Patients in This Study (n = 93)

Female patients (%) 74 (79.6)
Age (y), mean (SD) 72.6 (8.8)
BMI® (kg/m?), mean (SD) 26.2 (4.4)
Right Side (%) 45 (48.4)
VAS® score on walking (mm), mean (SD) 42.4 (25.5)
VAS® score at rest (mm), mean (SD) 16.4 (21.1)
KL grade

2 (%) 23 (24.7)

3 (%) 25 (26.9)

4 (%) 45 (48.4)
Synovitis score (0-3), mean (SD) 1.2 (0.7)
BML score (0-45), mean (SD) 6.7 (5.5)
PPT® (kPa), mean (SD) 472.8 (195.2)

Notes: *Body mass index; Pvisual analogue scale; “Kellgren and Lawrence; “bone
marrow lesion; ®pressure pain threshold.

patients with high age and obesity. Bell Curve for Excel (Social
Survey Research Information Co., Ltd., Tokyo, Japan) was
used for statistical analysis. A p-value <0.05 was considered
statistically significant.

Results

Patients’ Characteristics
Table 1 shows the demographic characteristics of all
patients. Seventy-four patients were women, and the

Table 2 Characteristics of Each KL* Grade Patients (n = 93)

mean age of the patients was 72.6 years (range,
44-90 years). The mean VAS score was higher for
walking than for rest (42.4 mm [0-94] versus 16.4
[0—83]). Table 2 shows the characteristics of each KL
grade patients. KL grade 4 patients had higher VAS
score on walking than other grades. By contrast, VAS
score at rest was not significantly different between KL
grades.

Univariate Analysis

Significant correlations were found between VAS score
on walking and BMI (r=0.31, p<0.01), KL grade
(r=0.40, p<0.01), synovitis score (r=0.26, p=0.01),
and BML score (r=0.36, p<0.01). Significant correla-
tions were also found between VAS score at rest and
PPT (r=—0.23, p=0.02) and BMI (r=0.26, p=0.01)
(Table 3).

Multiple Regression Analysis

In the multiple regression analysis (best-subset), the sig-
nificant explanatory factors for VAS score on walking
were BMI (B=0.22, p=0.03) and KL grade (p=0.27,
p=0.03). By contrast, PPT (f=—0.27, p=0.01) was the
only significant explanatory variable for VAS score at
rest, suggesting that patients with lower PPT had higher
VAS scores at rest even after controlling confounding
factors (Table 4).

KL* Grade
2 3 4 P

Number of patients 23 25 45

Female (%) 17 (73.9) 18 (72.0) 39 (86.7) 0.26
Age (y), mean (SD) 69.1 (11.2) 71.4 (8.6) 75.0 (6.9) 0.12
BMI® (kg/m?), mean (SD) 24.0 (2.4) 26.3 (4.3) 27.3 (5.0) * <0.01
Right side (%) 13 (56.5) 12 (48.0) 20 (44.4) 0.64
VAS® score on walking (mm), mean (SD) 29.3 (23.0) 36.9 (23.5) 52.2 (24.3) *t <0.01
VAS® score at rest (mm), mean (SD) 11.6 (16.9) 16.9 (20.5) 18.5 (23.3) 0.43
Synovitis score (0-3), mean (SD) 0.5 (0.7) 1.2 (0.5) * 1.5 (0.6) * <0.01
BML score (0—45), mean (SD) 2.5 (2.8) 5.9 (4.6) * 9.3 (5.6) *t <0.01
PPT® (kPa), mean (SD) 486.3 (143.4) 474.7 (199.0) 464.8 (218.3) 0.57

Notes: Chi-Square, Kruskal Wallis, Steel-Dwass test. *Statistically significant (p<0.05) compared with KL grade 2. {Statistically significant (p<0.05) compared with KL grade
3. *Kellgren and Lawrence; ®body mass index; “visual analogue scale; “bone marrow lesion; °pressure pain threshold.
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Table 3 Univariate Analysis for VAS Scores on Walking/at Rest
(n=93)

VAS?® Score on VAS? Score at
Walking Rest
r p r P

Sex —0.11 0.29 —0.08 0.42
Age 0.07 0.49 —0.11 0.29
(265 y or <65y)
BMI®, kg/m? 0.31 <0.01 0.26 0.01
(225 or <25)
Affected side —0.04 0.73 0.11 0.30
KL grade 0.40 <0.01 0.09 0.41
Synovitis score 0.26 0.01 0.12 0.25
BML? score 0.36 <0.01 0.09 0.37
PPT® —0.02 0.87 -0.23 0.02

Notes: *Visual analogue scale; bbody mass index; “Kellgren and Lawrence; Ybone
marrow lesion; “pressure pain threshold.

Table 4 Multiple Regression Analysis for VAS Scores on
Walking/at Rest (n = 93)

VAS?® Score on VAS?® Score at
Walking Rest
B P B P

Sex —0.05 0.62 —0.04 0.70
Age —0.06 0.56 —0.16 0.14
(265 y or <65 y)
BMI®, kg/m? 0.22 0.03 0.19 0.07
(225 or <25)
Affected side —0.11 0.25 0.03 0.78
KL grade 0.27 0.03 —0.006 0.97
Synovitis score —-0.03 0.83 —0.009 0.95
BML? score 0.16 0.20 0.23 0.08
PPT® —0.003 0.98 -0.27 0.0l

Notes: Visual analogue scale; "body mass index; “Kellgren and Lawrence; “bone
marrow lesion; “pressure pain threshold.
Abbreviation: B, standardized partial regression coefficient.

Discussion

This study aimed to clarify the predisposing factors for
pain in patients with knee OA, especially regarding differ-
ences between pain on walking and pain at rest. We found
that significant differences existed in the predisposing
factors between the two types of pain. To our knowledge,

this is the first study to comprehensively evaluate the
factors affecting pain in OA with a focus on differences
between the two types of pain.

in knee OA is a
phenomenon.'' Our results suggested that pain on walking

Pain complex subjective
was significantly associated with BMI and KL grade,
which indicated that mechanical and structural factors
were involved in the mechanism. By contrast, pain at
rest was significantly associated with PPT, showing that
mechanical hyperalgesia of the knee possibly contributes
the mechanism of pain at rest. In fact, four patients in this
study had higher VAS scores at rest than on walking,
suggesting that pain on walking is not simply the addition
of a loading effect to pain at rest.

A growing body of evidence indicates that peripheral
and central sensitization plays an important role in pain
mechanism in knee OA patients.” Mechanical hyperalgesia
at the patella tendon partly explains peripheral sensitiza-
tion in patients with symptomatic knee OA, which has
been reported as an evident trigger of central
sensitization.*'"'® Although this study could not directly
demonstrate the relationship between the central sensitiza-
tion and rest pain because of the single PPT measurement,
the degree of hyperalgesia at representative knee structure
was surely associated with intensity of pain at rest.

Although OA pain is traditionally considered to be
nociceptive, there has been reported that approximately
5.4-28% of knee OA patients have components of neuro-
pathic pain evaluated by questionnaires such as
painDETECT.'>?® While neuropathic pain and central
exhibit
features,”! they are not always identical conditions'’ and

sensitization  sometimes similar  clinical

the usefulness of neuropathic pain questionnaires for

assessing pain sensitization in OA still remains
controversial 2> Therefore, we did not include such
questionnaires in this study. However, Power et al**

recently reported that neuropathic pain is more strongly
associated with pain at rest than on activity in patients
with end-stage hip and knee OA. They mentioned that
clinical presentation of pain at rest may warrant more
thorough evaluation for potential neuropathic pain,
which may open an interesting aspect of pain at rest and
probably support our findings.

This study showed that VAS score on walking was
significantly correlated with BMI, KL grade, synovitis
and BML score
However, the significant explanatory variables were BMI

score, in the wunivariate analysis.
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and KL grade in the multiple regression analysis. In
another univariate analysis (data not shown), the synovitis
score and BML score significantly correlated with KL
grade. Therefore, a possible explanation for the change
in the explanatory variables was that synovitis score and
BML score were confounding factors for the KL grade.

This study has several limitations. First, selection bias
possibly exists because this study was a retrospective
cross-sectional study. Second, nearly one-half of the
patients had KL grade 4 OA; therefore, these results may
not be applicable to patients with early OA. Third, we did
not measure PPT at multiple locations, so we could not
directly demonstrate the relationship between pain at rest
and central sensitization. Finally, factors affecting pain
severity, such as other painful disorders, psychosocial pro-
blems and treatment including medicines, were not eval-
uated in this study.

Conclusions

Predisposing factors were significantly different between
pain on walking and pain at rest, indicating that different
pain mechanisms exist in the two types of pain. Pain on
walking was more strongly associated with mechanical
and structural factors, while pain at rest was associated
with mechanical hyperalgesia of the knee.

Abbreviations

BMI, body mass index; BML, bone marrow lesion; KL,
Kellgren and Lawrence; MRI, magnetic resonance ima-
ging; OA, osteoarthritis; PPT, pressure pain threshold,
VAS, visual analogue scale.

Data Sharing Statement
The datasets used and analyzed during the current study
are available from the corresponding author.

Acknowledgments

We would like to thank Hajime Kuroiwa (Kochi Medical
School Advanced Medical
Technologies) for statistical analysis advice. This research

Integrated Center for

was conducted as a collaborative project with Kochi
University (Nankoku, Kochi, Japan) and Eli Lilly Japan
K. K. (Kobe, Hyogo, Japan) and was financially supported
by Eli Lilly Japan K. K.

Author Contributions
Study design: YS, MI, KA, NS, M Ikeuchi. Data collection:
YS, YL Data analysis: YS, MI, KA, M Ikeuchi. Drafting

YS and M Ikeuchi. All authors made
a significant contribution to the work reported, whether that

manuscript:

is in the conception, study design, execution, acquisition of
data, analysis and interpretation, or in all these areas; took
part in drafting, revising or critically reviewing the article;
gave final approval of the version to be published; have
agreed on the journal to which the article has been submitted;
and agree to be accountable for all aspects of the work.

Funding
This study was financially supported by Eli Lilly Japan
K. K. (Kobe, Hyogo, Japan).

Disclosure

Dr Yoshinori Satake and Dr Masahiko Ikeuchi report
grants from Eli Lilly Japan K. K., during the conduct of
the study. Nao Sasaki is an employee of Eli Lilly Japan
K. K. The authors report no other competing interests in
this work.

References

. Guccione AA, Felson DT, Anderson JJ, et al. The effects of specific
medical conditions on the functional limitations of elders in the
Framingham Study. Am J Public Health. 1994;84(3):351-358.
doi:10.2105/AJPH.84.3.351

2. Ikeuchi M, Izumi M, Aso K, Sugimura N, Tani T. Clinical character-
istics of pain originating from intra-articular structures of the knee
joint in patients with medial knee osteoarthritis. Springerplus.
2013;2:628. doi:10.1186/2193-1801-2-628

. Mannoni A, Briganti MP, Di Bari M, et al. Epidemiological profile of
symptomatic osteoarthritis in older adults: a population based study
in Dicomano, Italy. Ann Rheum Dis. 2003;62(6):576-578.
doi:10.1136/ard.62.6.576

4. Andrianakos AA, Kontelis LK, Karamitsos DG, et al. Prevalence of

symptomatic knee, hand, and hip osteoarthritis in Greece. The
ESORDIG study. J Rheumatol. 2006;33(12):2507-2513.
Leveille SG. Musculoskeletal aging. Curr Opin Rheumatol. 2004;16
(2):114-118. doi:10.1097/00002281-200403000-00007
6. Imamura M, Imamura ST, Kaziyama HH, et al. Impact of nervous
system hyperalgesia on pain, disability, and quality of life in patients
with knee osteoarthritis: a controlled analysis. Arthritis Rheum.
2008;59(10):1424-1431. doi:10.1002/art.24120

7. Bedson J, Croft PR. The discordance between clinical and radio-
graphic knee osteoarthritis: a systematic search and summary of the
literature. BMC Musculoskelet Disord. 2008;9:116. doi:10.1186/
1471-2474-9-116

8. Yusuf E, Kortekaas MC, Watt I, Huizinga TW, Kloppenburg M. Do
knee abnormalities visualised on MRI explain knee pain in knee
osteoarthritis? A systematic review. Ann Rheum Dis. 2011;70
(1):60—67. doi:10.1136/ard.2010.131904

9. Fingleton C, Smart K, Moloney N, Fullen BM, Doody C. Pain
sensitization in people with knee osteoarthritis: a systematic review
and meta-analysis. Osteoarthritis Cartilage. 2015;23(7):1043-1056.
doi:10.1016/j.joca.2015.02.163

10. Courtney CA, O’Hearn MA, Hornby TG. Neuromuscular function in

painful knee osteoarthritis. Curr Pain Headache Rep. 2012;16

(6):518-524. doi:10.1007/511916-012-0299-2

—_

W

W

Journal of Pain Research 2021:14

hetp: iz

Dove!


https://doi.org/10.2105/AJPH.84.3.351
https://doi.org/10.1186/2193-1801-2-628
https://doi.org/10.1136/ard.62.6.576
https://doi.org/10.1097/00002281-200403000-00007
https://doi.org/10.1002/art.24120
https://doi.org/10.1186/1471-2474-9-116
https://doi.org/10.1186/1471-2474-9-116
https://doi.org/10.1136/ard.2010.131904
https://doi.org/10.1016/j.joca.2015.02.163
https://doi.org/10.1007/s11916-012-0299-2
http://www.dovepress.com
http://www.dovepress.com

Satake et al

Dove

11. Neogi T. The epidemiology and impact of pain in osteoarthritis.
Osteoarthritis  Cartilage. 2013;21(9):1145-1153.  doi:10.1016/j.
joca.2013.03.018

12. Creamer P. Current perspectives on the clinical presentation of joint
pain in human OA. Novartis Found Symp. 2004;260:64—74;discus-
sion 74-8, 1004, 277-9.

13. Kellgren JH, Lawrence JS. Radiological assessment of
osteo-arthrosis. Ann Rheum Dis. 1957;16(4):494-502. doi:10.1136/
ard.16.4.494

14. Price DD, McGrath PA, Rafii A, Buckingham B. The validation of
visual analogue scales as ratio scale measures for chronic and experi-
mental pain. Pain. 1983;17(1):45-56. doi:10.1016/0304-3959(83)
90126-4

15. Peterfy CG, Guermazi A, Zaim S, et al. Whole-Organ Magnetic
Resonance Imaging Score (WORMS) of the knee in osteoarthritis.
Osteoarthritis ~ Cartilage.  2004;12(3):177-190.  doi:10.1016/j.
joca.2003.11.003

16. Larsen P, Vedel JO, Vistrup S, Elsoe R. Long-lasting hyperalgesia is
common in patients following patella fractures. Pain Med. 2018;19
(3):429-437. doi:10.1093/pm/pnx 144

17. Schaible HG, Ebersberger A, Natura G. Update on peripheral
mechanisms of pain: beyond prostaglandins and cytokines. Arthritis
Res Ther. 2011;13(2):210. doi:10.1186/ar3305

18. Graven-Nielsen T, Arendt-Nielsen L. Assessment of mechanisms in
localized and widespread musculoskeletal pain. Nat Rev Rheumatol.
2010;6(10):599-606. doi:10.1038/nrrheum.2010.107

Journal of Pain Research

Publish your work in this journal

The Journal of Pain Research is an international, peer reviewed, open
access, online journal that welcomes laboratory and clinical findings in
the fields of pain research and the prevention and management of pain.
Original research, reviews, symposium reports, hypothesis formation
and commentaries are all considered for publication. The manuscript

Submit your manuscript here: https://www.dovepress.com/journal-of-pain-research-journal

19.

20.

2

—_

22.

23.

24.

Ohtori S, Orita S, Yamashita M, et al. Existence of a neuropathic pain
component in patients with osteoarthritis of the knee. Yonsei Med J.
2012;53(4):801-805. doi:10.3349/ym;j.2012.53.4.801
Hochman JR, Gagliese L, Davis AM, Hawker GA. Neuropathic pain
symptoms in a community knee OA cohort. Osteoarthritis Cartilage.
2011;19(6):647-654. doi:10.1016/j.joca.2011.03.007

. Dimitroulas T, Duarte RV, Behura A, Kitas GD, Raphael JH.

Neuropathic pain in osteoarthritis: a review of pathophysiological
mechanisms and implications for treatment. Semin Arthritis Rheum.
2014;44(2):145-154. doi:10.1016/j.semarthrit.2014.05.011

Hochman JR, Davis AM, Elkayam J, Gagliese L, Hawker GA.
Neuropathic pain symptoms on the modified painDETECT correlate
with signs of central sensitization in knee osteoarthritis.
Osteoarthritis  Cartilage. 2013;21(9):1236-1242. doi:10.1016/j.
joca.2013.06.023

Moore RL, Clifford AM, Moloney N, Doody C, Smart KM,
O’Leary H. The relationship between clinical and quantitative mea-
sures of pain sensitization in knee osteoarthritis. Clin J Pain. 2020;36
(5):336-343. doi:10.1097/AJP.0000000000000798

Power JD, Perruccio AV, Gandhi R, et al. Neuropathic pain in
end-stage hip and knee osteoarthritis: differential associations with
patient-reported pain at rest and pain on activity. Osteoarthritis
Cartilage. 2018;26(3):363-369. doi:10.1016/j.joca.2018.01.002

Dove

management system is completely online and includes a very quick
and fair peer-review system, which is all easy to use. Visit http:/
www.dovepress.com/testimonials.php to read real quotes from pub-
lished authors.

118 g v jn @ P

Journal of Pain Research 2021:14


https://doi.org/10.1016/j.joca.2013.03.018
https://doi.org/10.1016/j.joca.2013.03.018
https://doi.org/10.1136/ard.16.4.494
https://doi.org/10.1136/ard.16.4.494
https://doi.org/10.1016/0304-3959(83)90126-4
https://doi.org/10.1016/0304-3959(83)90126-4
https://doi.org/10.1016/j.joca.2003.11.003
https://doi.org/10.1016/j.joca.2003.11.003
https://doi.org/10.1093/pm/pnx144
https://doi.org/10.1186/ar3305
https://doi.org/10.1038/nrrheum.2010.107
https://doi.org/10.3349/ymj.2012.53.4.801
https://doi.org/10.1016/j.joca.2011.03.007
https://doi.org/10.1016/j.semarthrit.2014.05.011
https://doi.org/10.1016/j.joca.2013.06.023
https://doi.org/10.1016/j.joca.2013.06.023
https://doi.org/10.1097/AJP.0000000000000798
https://doi.org/10.1016/j.joca.2018.01.002
http://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com
http://www.dovepress.com

	Introduction
	Patients and Methods
	Patients
	Assessment
	Statistical Analysis

	Results
	Patients’ Characteristics
	Univariate Analysis
	Multiple Regression Analysis

	Discussion
	Conclusions
	Abbreviations
	Data Sharing Statement
	Acknowledgments
	Author Contributions
	Funding
	Disclosure
	References

