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Purpose: This study aims to evaluate the real-world efficacy and safety of intra-articular (IA) hyaluronic acid (HA) injections in 
patients with hip osteoarthritis (OA). Given the increasing burden of hip osteoarthritis and limited evidence supporting viscosupple-
mentation in this context, this research aims to provide valuable insights under real clinical practice conditions.
Patients and Methods: An observational, cross-sectional and retrospective study was conducted in a cohort of patients with hip OA 
treated with a single injection of HA (Adant One, Meiji Pharma Spain, Spain) from January 2021 to December 2022. Data on patient 
demographics, clinical characteristics, and treatment outcomes were collected. Efficacy regarding pain relief and/or function improve-
ment was assessed at 6 months using the Visual Analogue Scale (VAS) and the Western Ontario and McMaster Universities 
Osteoarthritis Index (WOMAC). Data were pseudonymized. The study was approved by the Research Ethics Committee of the 
Autonomous Community of Aragon (CEICA).
Results: The study included 40 patients with a mean age of 62.8 years, with 72.5% being female. Significant improvement was 
observed six-months post-treatment: 25% and 18.5% reduction in pain (VAS and WOMAC, respectively), 11.6% improvement in 
function (WOMAC), 7.4% improvement in stiffness (WOMAC), and 13.6% improvement in total WOMAC. No adverse events were 
reported.
Conclusion: A single injection of IA HA significantly improved pain and function in patients with hip OA. These findings support the 
use of viscosupplementation for hip OA management and underscore the need for further studies to confirm these results and assess the 
long-term benefits of IA HA in hip OA.
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Introduction
Osteoarthritis (OA) is a chronic disease in which progressive disruption of joint homeostasis occurs leading to cartilage 
degradation, synovial inflammation, osteophyte formation and subchondral bone remodeling.1,2 Clinical features of the 
disease include pain, stiffness and decreased joint function, involving considerable morbidity and reduced quality of life.2 

OA is a major public health problem worldwide, frequently affecting the hip joint, and its incidence has increased 
considerably in recent decades.3,4 In the case of osteoarthritis of the hip, the incidence has increased by 115.4% between 
1990 and 2019, and this trend is expected to continue increasing in the coming years.5 This rise not only underscores the 
clinical burden of hip osteoarthritis, but also its socioeconomic impact, which imposes a significant burden on healthcare 
systems worldwide.6,7

Therapeutic modalities for OA, ranging from lifestyle modifications to pharmacological interventions, aim primarily 
at symptom management and disease modification.2,8 Among the non-pharmacological treatments, the main recommen-
dations are health education and therapeutic exercise.9 Regarding pharmacological approaches, viscosupplementation 
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with hyaluronic acid (HA) has demonstrated to be a valuable therapy in the management of OA by replenishing the 
viscoelastic properties of synovial fluid and restoring joint lubrication.10,11 Despite its widespread use and efficacy in 
knee OA,12,13 including its proven usefulness in delaying replacement surgery,14 evidence supporting the efficacy and 
safety of viscosupplementation in hip OA is limited, necessitating further investigation. Here the importance of 
conducting studies under real clinical practice conditions becomes crucial, in line with the new EU Medical Devices 
Regulation 2017/745 (MDR),15 which focuses on the importance of assessing the efficacy and safety of medical devices 
throughout their entire life cycle, advocating for rigorous post-market surveillance and real-world evidence collection.

In light of the growing burden of hip OA and the limitations of current evidence, and in accordance with the MDR, 
this observational study aims to evaluate the real-world efficacy and safety of Adant One (Meiji Pharma Spain, Alcalá de 
Henares, Spain), a non-cross-linked, medium molecular weight (1000 kDa)16 hyaluronic acid (HA) obtained by 
biofermentation, in patients with hip OA. This study seeks to generate valuable insights into the therapeutic potential 
of HA in patients with hip OA, thereby contributing to the body of evidence required to support its clinical use and 
inform future treatment guidelines.

Material and Methods
Ethics
The Research Ethics Committee of the Autonomous Community of Aragon (CEICA) gave approval for the realization of 
the study and the waiver of informed consent (approval code PI23/217). The study complies with the Declaration of 
Helsinki. Data were pseudonymized and identified by a code to ensure that patients cannot be identified.

Study Design
This is an observational, longitudinal and retrospective study in a single cohort of 40 patients with hip OA treated with 
a single injection of Adant One (HA 1%, 4.9 mL). Participants included adult patients with hip osteoarthritis seen at the 
Rehabilitation Department of the Hospital Provincial Nuestra Señora de Gracia (Zaragoza, Spain) and treated during the 
period from January 1st 2021 to December 31st 2022 with Adant One following standard clinical practice. In the routine 
clinical practice at the hospital, the administration of the product is performed under ultrasound guidance.

Patient information regarding age, gender, employment status, Kellgren-Lawrence grade,17 chronic medical condi-
tions, previous HA treatment, osteoarthritis laterality (left / right), date of treatment initiation, pain, stiffness, function, 
and use of concomitant medication for OA and for other pathologies was pseudonymized and collected in a database. 
Other observations that may be of interest according to the researcher’s criteria (pathologies detected after injection, 
adverse events etc) were also recorded.

Outcome Measures
The primary objective of this study was to evaluate the efficacy of viscosupplementation in hip OA in reducing pain and 
stiffness and improving function 6 months after treatment. This was measured using a visual analogue scale (VAS) for 
pain, and the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) questionnaire for pain, 
stiffness and function. For the VAS scale, a discrete measure from 0 (no pain) to 10 (maximum pain) was used. The 
WOMAC questionnaire consisted of 5 questions on pain, 2 questions on stiffness, and 17 questions on function, which 
were scored on a Likert-type scale from 1 (best) to 5 (worst), with a minimum total score of 24 and a maximum of 120. 
Safety, understood as adverse events occurrence, was established as a secondary objective.

Statistics
Qualitative variables have been described as percentages. Quantitative variables that fit a normal distribution were 
described by mean, standard deviation (SD), minimum (Min) and maximum (Max); while those that do not meet 
a normal distribution were described by median, interquartile range (P25 - P75), Min and Max. To demonstrate 
normality, the Shapiro test was used.
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Univariate comparisons between categorical variables were performed using the chi-square test and/or Fisher’s exact 
test. For the comparison of continuous variables, the shape of the distributions was analyzed using the Kolmogorov 
Smirnoff and Shapiro Wilk tests. Comparisons between two non-dependent variants were made using Student’s t-tests (in 
case of normality) or Mann–Whitney U-tests (for non-normal distributions). Results with a p-value < 0.05 were 
considered statistically significant.

Results
Most patients were female (72.5%), with a mean age of 62.8 years (± 11.3 years), and 82.5% were not working. Kellgren- 
Lawrence grades II and III were most prevalent (42.5% and 45.0%, respectively) while there were a small number of 
patients with grade IV (12.5%) and no patients with grade I. Among the patients, 30 (75%) had one or more chronic 
medical conditions, while 10 (25%) had none. Sociodemographic and clinical characteristics are detailed in Table 1. 
Regarding the use of medication, paracetamol (67.5%) and opioids (35.0%) predominated for the treatment of osteoar-
thritis, while for the treatment of chronic medical conditions, antihypertensives (57.5%) were the most common 
(Table 2). All patients have previously received intra-articular (IA) HA injections.

Patients were assessed for baseline pain, stiffness and function (Table 3) and a single IA HA injection was 
administered. At 6 months, all efficacy variables showed significant improvements from baseline (p < 0.05). As 
shown in Table 3, there was a reduction in pain of 25% in VAS and 18.5% in WOMAC, an improvement of 11.6% in 
function WOMAC, and 13.6% in total WOMAC (median values). Stiffness decreased by 7.4% on average, but with 
a median of 0. No treatment-related adverse events were reported.

Discussion
This study evaluated the efficacy of intra-articular hyaluronic acid injections in patients with hip OA over a six-month 
period, addressing a gap in the literature regarding the efficacy of viscosupplementation in managing hip OA. 
Nowadays, there is broad evidence that the main effect of hyaluronic acid lies in its shock-absorbing and lubricating 

Table 1 Sociodemographic and Clinical Characteristics

Genderb Woman 29 (72.5%)

Agea Mean (SD) 62.8 (11.3)

Employment status Active 7 (17.5%)

Sick leave (due to hip osteoarthritis) 14 (35.0%)
Retired 19 (47.5%)

Kellgren-Lawrence gradeb I 0 (0.0%)
II 17 (42.5%)

III 18 (45.0%)

IV 5 (12.5%)

Chronic medical conditionb* Hypertension 23 (57.5%)

Type 2 diabetes 11 (27.5%)
Obesity 2 (5.0%)

Cancer 2 (5.0%)

Depression 5 (12.5%)
Other 11 (27.5%)

Previous HA treatmentb Yes 40 (100%)

Affected jointb Right 24 (60.0%)

Notes: aMean (SD); bn (%). *Multiple options possible per patient.
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properties. Nevertheless, it also exerts anti-inflammatory and chondroprotective effects.18–20 These properties con-
tribute to its clinical efficacy, which has been extensively proven in other joints such as knee,14,21–23 either alone or in 
combination with other therapies.24 However, the information regarding its efficacy in hip OA is scarce and more 
studies are needed to provide further evidence. This area is of particular interest given the increasing global burden of 
this disease5 and the limited available evidence, due to results variability among studies.25,26 Although clinical practice 
guidelines often do not recommend the use of IA HA in the treatment of hip OA,27 mainly due to lack of evidence, our 
findings demonstrated significant improvements in pain and function 6 months post-treatment with a single IA AH 
injection. Furthermore, no treatment-related adverse events were reported, reinforcing the safety profile of IA HA 
injections.

Notably, 75% of the patients had one or more chronic medical conditions, highlighting the complexity and multi-
morbidity often associated with OA, underlining the need for a holistic approach.28 The prevalent use of paracetamol and 
opioids for OA pain management underscores the chronic pain burden faced by these patients.

Limitations of our study include the small sample size and the lack of a control group, which may limit the 
generalizability of our findings. However, these circumstances reflect the routine clinical practice and allow to obtain 
real-world evidence. Future research with larger sample size and control group is warranted to validate our results and to 
provide further insights into the long-term efficacy and safety off IA HA injections for hip OA.

Furthermore, our study aligns with the objectives outlined in the new MDR,12 emphasizing the importance of 
evaluating the efficacy and safety of medical devices through their entire lifecycle. By conducting real-world observa-
tional studies, we provide valuable information on the actual use of viscosupplementation in routine clinical practice. By 
addressing gaps in current knowledge and highlighting the need for further research, there is a potential to advance 
understanding and improve treatment strategies for hip OA.

Table 2 Use of Concomitant Medication

Medication for osteoarthritis [n (%)]

Paracetamol 27 (67,5%)

SYSADOAs 1 (2,5%)

NSAIDs 6 (15,0%)

Metamizole 6 (15,0%)

Corticosteroids 2 (5,0%)

Opioids* 14 (35,0%)

Medication for other pathologies [n (%)]

Antihypertensives 23 (57,5%)

Oral antidiabetics 7 (17,5%)

Antidepressants 9 (22,5%)

Oral anticoagulants 1 (2,5%)

Other 8 (20,0%)

Notes: Multiple options possible per patient. *Short-acting 
opioids were prescribed for patients with mild pain, while long- 
acting opioids were prescribed for moderate to severe cases.
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Conclusion
In conclusion, IA HA single injection have demonstrated to offer significant pain relief and functional improvement for 
patients with hip OA, with a favorable safety profile. These findings contribute valuable evidence supporting the use of 
viscosupplementation as treatment for hip OA. Further studies are warranted to confirm these results and to explore the 
long-term benefits of HA injections in hip OA management, including their potential impact in the delay of hip 
arthroplasty.

Funding
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Disclosure
P. Coronel and E. Gómez-Rubio are employees of Meiji Pharma Spain. The other authors declare no conflicts of interest.

Table 3 Efficacy Assessment

INITIAL ASSESSMENT

Median (P25-P75) Range

VAS 8.0 (8–9) 7–9

WOMAC Pain 20.0 (20–22) 14–23

WOMAC Stiffness 3.0 (2–3) 1–8

WOMAC Function 59.0 (56–60) 50–65

WOMAC Total 82.00 (80.8–85.3) 66–92

6 MONTHS ASSESSMENT

VAS 6.0 (6–7) 4–9

WOMAC Pain 16.0 (14.8–16.0) 5–22

WOMAC Stiffness 2.0 (2–3) 1–4

WOMAC Function 51.0 (48.0–55.3) 27–62

WOMAC Total 69.5 (66.3 −74.5) 33–85

DIFFERENCES BETWEEN INITIAL AND 6 MONTHS ASSESSMENTS p (T test)

VAS % difference −25 (−28.6 / – 12.5) −42.9 / 0 < 0.001

VAS difference −2 (−2 / −1) −3 / 0 < 0.001

WOMAC Pain % difference −18.5 (−25.6 / −13.0) −72.2 / 7.14 < 0.001

WOMAC Pain difference −4 (−5 / −3) −14 / 1 < 0.001

WOMAC Stiffness % difference 0 (−33 / 0) −87.5 / 100 0.013

WOMAC Stiffness difference 0 (−1 / 0) −7 / 1 0.013

WOMAC Function % difference −11.6 (−14.9 / −7.88) −54.2 / 12.0 < 0.001

WOMAC Function difference −6.0 (−9.25/ −5.00) −32 / 6 < 0.001

WOMAC Total % difference −13.6 (−18 / −9.2) −61.2 / 10.6 < 0.001

WOMAC Total difference −10.5 (−15.0 / −8.0) −61.2 / 10.6 < 0.001

Notes: All distributions were non-normal according to Shapiro’s test (p < 0.05).

Open Access Rheumatology: Research and Reviews 2024:16                                                              https://doi.org/10.2147/OARRR.S485295                                                                                                                                                                                                                       

DovePress                                                                                                                         
161

Dovepress                                                                                                                                           Santamaría Torroba et al

Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


References
1. Coaccioli S, Sarzi-Puttini P, Zis P, Rinonapoli G, Varrassi G. Osteoarthritis: new Insight on Its Pathophysiology. J Clin Med. 2022;11(20):6013. 

doi:10.3390/jcm11206013
2. Hunter DJ. Viscosupplementation for Osteoarthritis of the Knee. N Engl J Med. 2015;372(11):1040–1047. doi:10.1056/nejmct1215534
3. Long H, Liu Q, Yin H, et al. Prevalence Trends of Site-Specific Osteoarthritis From 1990 to 2019: findings From the Global Burden of Disease 

Study 2019. Arthritis Rheumatol. 2022;74(7):1172–1183. doi:10.1002/art.42089
4. Vos T, Lim SS, Abbafati C, et al. Global burden of 369 diseases and injuries in 204 countries and territories, 1990–2019: a systematic analysis for 

the Global Burden of Disease Study 2019. Lancet. 2020;396(10258):1204–1222. doi:10.1016/S0140-6736(20)30925-9
5. Fu M, Zhou H, Li Y, Jin H, Liu X. Global, regional, and national burdens of Hip osteoarthritis from 1990 to 2019: estimates from the 2019 Global 

Burden of Disease Study. Arthritis Res Ther. 2022;24(1):8. doi:10.1186/s13075-021-02705-6
6. Leifer VP, Katz JN, Losina E. The burden of OA-health services and economics. Osteoarthritis Cartilage. 2022;30(1):10–16. doi:10.1016/j. 

joca.2021.05.007
7. Malik AT, Alexander JH, Li DD, Li M, Khan SN, Scharschmidt TJ. What Are the Costs of Hip Osteoarthritis in the Year Prior to a Total Hip 

Arthroplasty? J Arthropl. 2020;35(2):313–317.e1. doi:10.1016/j.arth.2019.09.020
8. Martel-Pelletier J, Barr AJ, Cicuttini FM, et al. Osteoarthritis. Nat Rev Dis Primers. 2016;2(1). doi:10.1038/nrdp.2016.72
9. Hall M, van der Esch M, Hinman RS, et al. How does Hip osteoarthritis differ from knee osteoarthritis? Osteoarthritis Cartilage. 2022;30 

(1):32–41. doi:10.1016/j.joca.2021.09.010
10. Peck J, Slovek A, Miro P, et al. A Comprehensive Review of Viscosupplementation in Osteoarthritis of the Knee. Orthop Rev. 2021;13(2). 

doi:10.52965/001c.25549
11. Migliore A, Gigliucci G, Alekseeva L, et al. Systematic literature review and expert opinion for the use of viscosupplementation with hyaluronic 

acid in different localizations of osteoarthritis. Orthop Res Rev. 2021;13:255–273. doi:10.2147/ORR.S336185
12. Bellamy N, Campbell J, Welch V, Gee TL, Bourne R, Wells GA. Viscosupplementation for the treatment of osteoarthritis of the knee. Cochrane 

Database Syst Rev. 2006;2006(2). doi:10.1002/14651858.CD005321.pub2
13. Phillips M, Bhandari M, Grant J, et al. A Systematic Review of Current Clinical Practice Guidelines on Intra-articular Hyaluronic Acid, 

Corticosteroid, and Platelet-Rich Plasma Injection for Knee Osteoarthritis: an International Perspective. Orthop J Sports Med. 2021;9(8). 
doi:10.1177/23259671211030272

14. Altman R, Lim S, Steen RG, Dasa V. Hyaluronic acid injections are associated with delay of total knee replacement surgery in patients with knee 
osteoarthritis: evidence from a large U.S. health claims database. PLoS One. 2015;10(12). doi:10.1371/journal.pone.0145776

15. European Union. Regulation (EU) 2017/745 of the European Parliament and of the Council of 5 April 2017 on Medical Devices, Amending 
Directive 2001/83/EC, Regulation (EC) No 178/2002 and Regulation (EC) No 1223/2009 and Repealing Council Directives 90/385/EEC and 93/ 
42/EEC. 2017:1–175. http://data.europa.eu/eli/reg/2017/745/oj.

16. Maheu E, Rannou F, Reginster JY. Efficacy and safety of hyaluronic acid in the management of osteoarthritis: evidence from real-life setting trials 
and surveys. Semin Arthritis Rheum. 2016;45(4):S28–S33. doi:10.1016/j.semarthrit.2015.11.008

17. Kellgren JH, Lawrence JS. Radiological assessment of osteo-arthrosis. Ann Rheum Dis. 1957;16(4):494–502. doi:10.1136/ard.16.4.494
18. Bernetti A, Agostini F, Paoloni M, et al. Could Hyaluronic Acid Be Considered as a Senomorphic Agent in Knee Osteoarthritis? A Systematic 

Review. Biomedicines. 2023;11(10):2858. doi:10.3390/biomedicines11102858
19. Bauer C, Niculescu-Morzsa E, Jeyakumar V, Kern D, Späth SS, Nehrer S. Chondroprotective effect of high-molecular-weight hyaluronic acid on 

osteoarthritic chondrocytes in a co-cultivation inflammation model with M1 macrophages. J Inflamm. 2016;13(1):31. doi:10.1186/s12950-016- 
0139-y

20. Altman R, Bedi A, Manjoo A, Niazi F, Shaw P, Mease P. Anti-Inflammatory Effects of Intra-Articular Hyaluronic Acid: a Systematic Review. 
Cartilage. 2019;10(1):43–52. doi:10.1177/1947603517749919

21. Xing D, Wang B, Liu Q, et al. Intra-articular Hyaluronic Acid in Treating Knee Osteoarthritis: a PRISMA-Compliant Systematic Review of 
Overlapping Meta-analysis. Sci Rep. 2016;6(1):6. doi:10.1038/srep32790

22. Altman R, Hackel J, Niazi F, Shaw P, Nicholls M. Efficacy and safety of repeated courses of hyaluronic acid injections for knee osteoarthritis: 
a systematic review. Semin Arthritis Rheum. 2018;48(2):168–175. doi:10.1016/j.semarthrit.2018.01.009

23. Concoff A, Niazi F, Farrokhyar F, Alyass A, Rosen J, Nicholls M. Delay to TKA and Costs Associated with Knee Osteoarthritis Care Using 
Intra-Articular Hyaluronic Acid: analysis of an Administrative Database. Clin Med Insights Arthritis Musculoskelet Disord. 
2021;14:1179544121994092. doi:10.1177/1179544121994092

24. Iaconisi GN, Gallo N, Caforio L, et al. Clinical and Biochemical Implications of Hyaluronic Acid in Musculoskeletal Rehabilitation: 
a Comprehensive Review. J Pers Med. 2023;13(12):1647. doi:10.3390/jpm13121647

25. Zhu J, Lim A, McCaskie AW, Khanduja V. Viscosupplementation Is Effective for the Treatment of Osteoarthritis in the Hip: a Systematic Review. 
Arthroscopy. 2024;40(6):1908–1922.e13. doi:10.1016/j.arthro.2023.11.010

26. Lei T, Wang Y, Li M, Hua L. Clinical efficacy of multiple intra-articular injection for Hip osteoarthritis. Bone Joint J. 2024;106(6):532–539. 
doi:10.1302/0301-620X.106B6.BJJ-2023-1272.R1

27. Gibbs AJ, Gray B, Wallis JA, et al. Recommendations for the management of Hip and knee osteoarthritis: a systematic review of clinical practice 
guidelines. Osteoarthritis Cartilage. 2023;31(10):1280–1292. doi:10.1016/j.joca.2023.05.015

28. Herrero-Beaumont G, Castro-Dominguez F, Migliore A, Naredo E, Largo R, Reginster JY. Systemic osteoarthritis: the difficulty of categorically 
naming a continuous condition. Aging Clin Exp Res. 2024;36(1). doi:10.1007/s40520-024-02714-w

https://doi.org/10.2147/OARRR.S485295                                                                                                                                                                                                                             

DovePress                                                                                                                  

Open Access Rheumatology: Research and Reviews 2024:16 162

Santamaría Torroba et al                                                                                                                                           Dovepress

Powered by TCPDF (www.tcpdf.org)

https://doi.org/10.3390/jcm11206013
https://doi.org/10.1056/nejmct1215534
https://doi.org/10.1002/art.42089
https://doi.org/10.1016/S0140-6736(20)30925-9
https://doi.org/10.1186/s13075-021-02705-6
https://doi.org/10.1016/j.joca.2021.05.007
https://doi.org/10.1016/j.joca.2021.05.007
https://doi.org/10.1016/j.arth.2019.09.020
https://doi.org/10.1038/nrdp.2016.72
https://doi.org/10.1016/j.joca.2021.09.010
https://doi.org/10.52965/001c.25549
https://doi.org/10.2147/ORR.S336185
https://doi.org/10.1002/14651858.CD005321.pub2
https://doi.org/10.1177/23259671211030272
https://doi.org/10.1371/journal.pone.0145776
http://data.europa.eu/eli/reg/2017/745/oj
https://doi.org/10.1016/j.semarthrit.2015.11.008
https://doi.org/10.1136/ard.16.4.494
https://doi.org/10.3390/biomedicines11102858
https://doi.org/10.1186/s12950-016-0139-y
https://doi.org/10.1186/s12950-016-0139-y
https://doi.org/10.1177/1947603517749919
https://doi.org/10.1038/srep32790
https://doi.org/10.1016/j.semarthrit.2018.01.009
https://doi.org/10.1177/1179544121994092
https://doi.org/10.3390/jpm13121647
https://doi.org/10.1016/j.arthro.2023.11.010
https://doi.org/10.1302/0301-620X.106B6.BJJ-2023-1272.R1
https://doi.org/10.1016/j.joca.2023.05.015
https://doi.org/10.1007/s40520-024-02714-w
https://www.dovepress.com
https://www.dovepress.com


Open Access Rheumatology: Research and Reviews                                                                           Dovepress 

Publish your work in this journal 
Open Access Rheumatology Research and Reviews is an international, peer-reviewed, open access journal publishing original research, 
reports, editorials, reviews and commentaries on all aspects of clinical and experimental rheumatology in the clinic and laboratory including 
the following topics: Pathology, pathophysiology of rheumatological diseases; Investigation, treatment and management of rheumatological 
diseases; Clinical trials and novel pharmacological approaches for the treatment of rheumatological disorders. The manuscript 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 published authors.  

Submit your manuscript here: https://www.dovepress.com/open-access-rheumatology-research-and-reviews-journal

Open Access Rheumatology: Research and Reviews 2024:16                                                           DovePress                                                                                                                         163

Dovepress                                                                                                                                           Santamaría Torroba et al

Powered by TCPDF (www.tcpdf.org)

https://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
https://www.dovepress.com
https://www.dovepress.com

	Introduction
	Material and Methods
	Ethics
	Study Design
	Outcome Measures
	Statistics

	Results
	Discussion
	Conclusion
	Funding
	Disclosure

