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Introduction
Chronic Patellar Tendinopathy (CPT) commonly referred to as 

Jumper’s knee is the most common tendinopathy in the knee area. It 
is a degenerative condition and not an inflammatory one. Pain and 
decreased function are the main symptoms of CPT. Diagnosis is simple 
and the symptoms are reproduced by [1] lower limb activities such as 
squat or hop; [2] palpation on the site of pain (mainly at the inferior 
pole of the patella) and [3] clinical tests such as decline test [1].

No ideal treatment has emerged for the management of CPT. Many 
clinicians advocate a conservative approach [1] and physiotherapy 
is  usually recommended [2]. A wide array of physiotherapy 
treatments has been recommended for the management of CPT such as 
electrotherapeutic/physical modalities, exercise programmes, soft tissue 
manipulation, and manual techniques [3]. These treatments have different 
theoretical mechanisms of action, but all have the same aim, to reduce pain 
and improve function. Such a variety of treatment options suggests that the 
optimal treatment strategy is not known, and more research is needed to 
discover the most effective treatment in patients with CPT.

One of the most common physiotherapy treatments for CPT is 
exercise. Eccentric exercise has shown good clinical results in CPT 
[4] as well as in conditions similar to CPT in clinical behaviour and 
histopathological appearance, such as lateral elbow [5], rotator cuff 
[6] and Achilles tendinopathy [4]. Eccentric training is not enough for 
all patients with CPT [7]. Malliaras and his colleagues [8] concluded 
that clinicians should consider eccentric-concentric loading alongside 
or instead of eccentric loading in lower limb tendinopathy. Moreover, 
poor lumbopelvic control has the potential to alter load distribution 
on the lower limb kinetic chain and increase the risk of lower limb 
tendinopathy [1]. The combination of eccentric-concentric training 

factor of CPT) can produce significant improvements in terms of pain 

and disability in CPT [9].

Although an exercise program is an effective treatment approach, 
a supplement to the exercise program should be found to reduce the 
treatment period. One such modality is the polarized polychromatic 
noncoherent light (Bioptron light), a new modality of light therapy 
for the management of tendinopathies such as CPT.  Manufacturers 
of polarized polychromatic non-coherent light devices (Bioptron 
light; Bioptron, Wollerau, Switzerland) claim that the waves of this 
light move in parallel planes (i.e., are polarized), cover a wide range 
of wavelengths (480–3400nm) including visible light and part of the 
infrared range (polychromy), and are not synchronized (incoherent). 
To our knowledge, there have been no studies to investigate the 
effectiveness of Bioptron light as a supplement to an exercise program 
in the management of CPT. Therefore, the present case report aims 
to present the effect of Bioptron light combined with an exercise 
programme consisting of eccentric-concentric training, isometric 
contraction, simple lumbo-pelvic control exercises and static stretching 
exercises on pain and disability in a patient experiencing CPT.

Case Presentation

History

The subject was a 19-year-old male basketball player with an 
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Abstract
Eccentric exercises are not e ective for all patients with chronic patellar tendinopathy (CPT). The present case 

report aims to present the e ect of the Bioptron light combined with an exercise programme on pain and disability 
in a patient experiencing CPT. A patient with unilateral CPT for 8 months was included in the present report. The 
patient followed a supervised exercise program ýve times per week for 6 weeks consisting of eccentric-concentric 
training, isometric contraction, simple lumbo-pelvic control exercises and static stretching exercises of hamstrings 
and quadriceps. The programme was individualized based on the patientôs description of pain experienced during the 
procedure. Bioptron light was applied twice, once before and once after the exercise programme for 10 minutes each 
time. The patient was evaluated using the VISA-P questionnaire, the pain pressure threshold (PPT) and the strength 
of knee extensor at baseline, at the end of treatment (week 6), and 1 month (week 10) after the end of treatment. 
At the end of the treatment and at the follow-up there was a decline in pain and a rise in function. The results of the 
present trial suggest that the bioptron light combined with an exercise programme consisting of eccentric-concentric 
training, isometric contraction, simple lumbo-pelvic control exercises and static stretching exercises of hamstrings and 
quadriceps can produce signiýcant improvements in terms of pain and disability in CPT.
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eight-month history of anterior knee pain, in his right (dominant) 
knee. He was diagnosed by a specialist (orthopaedic) as having CPT. 
He has played basketball for about 10 years. The site of pain was over 
the inferior pole of the patella (the most common site of patellar 
tendinopathy) without spreading down. He complained of pain during 
his training and walking downstairs. The pain subsided within two 
hours after his training. He did not complain of pain after prolonged 
sitting. He did not have any problems with the other joints. He did 
not complain of other symptoms such as stiffness, swelling, locking, 
crepitus or giving away. He took no drugs at the time of assessment; he 
had no history of trauma in the knee before, only two ankle sprains in 
the same leg. He had followed a physiotherapy rehabilitation program 
for the ankle sprains. He had no prior physiotherapy treatment for the 
problem in his knee. He did not have a history of diabetes, epilepsy or 
cancer and none in his family did. He did not have any operation or 
illness in the past.

Examination findings

Although the condition was diagnosed by a specialist, the 
physiotherapist D. S. assessed his knee to rule out other conditions and 
confirm the diagnosis.

No pain was mentioned during gait and posture. Body deformity, 
colour changes, muscle wasting or swelling were not noted. In 
palpation, signs of inflammatory activity like heat, swelling and 
synovial thickening were not found.

On physical examination, the movements of the low back, hip 
and ankle were pain free, with full range of motion and full power. All 
ligamentous stress tests were normal, meniscal stress tests were normal, 
muscle strength tests were normal and no capsular pattern was found. 
Isotonic resisted knee extension was pain-free. The subject mentioned 
pain (7 out of ten) at the inferior pole of the patella when conducting 
the decline squat test. The Royal London Hospital test was also positive. 
Knee extension by gliding the patella medially was negative, without 
reproducing the pain; furthermore the position of the patella was 
normal [10]. These two latter procedures ruled out the patellofemoral 
joint dysfunction. Tenderness with palpation over the inferior pole of 
the patella was found, confirming the diagnosis.

Procedure

The subject followed a supervised exercise programme consisting 
of, isometric quadriceps exercise, slow progressive eccentric-
concentric training of quadriceps and simple lumbo-pelvic control 
exercises. Firstly, the subject performed the Spanish squat as an 
isometric quadriceps exercise. The Spanish squat is a double leg squat 
to be performed at an angle of approximately 70-90° of knee flexion 
with the assistance of a rigid strap fixating the lower legs. The subject 
performed 3 sets of five repetitions of Spanish squat with 1-min rest 
interval between each set. Each repetition was painless and last 45 
seconds. Later, the subject will carry out the eccentric-concentric 
training. As eccentric-concentric training, the subject carried out 
three sets of 15 repetitions of unilateral squat on a 25o decline board 
with 1-min rest interval between each set. The squat was performed 
at a slow speed at every treatment session. The subject counted to 6 
during the squat. As the subject moved from the standing to the squat 
position, the quadriceps muscle and patellar tendon by inference was 
loaded eccentrically; followed by concentric loading, as the injured leg 
was used to get back to the start position. At the beginning the load 
consisted of the body weight and the participant was standing with all 
his body weight on the injured leg. The subject was told to go ahead 
with the exercise even if he experienced mild pain. However, he was 

told to stop the exercise if the pain became disabling. When the squat 
was pain-free the load was increased by holding hand weights. Finally, 
the subject performed two simple lumbo-pelvic control exercises such 
as single leg bridging in supine and four-point prone bridging exercises. 
The patient performed 3 sets of five repetitions of each of the above 
lumbo-pelvic control exercises with 1-min rest interval between each 
set. Each repetition was painless and last 45 seconds. Static stretching 
exercises of quadriceps and hamstrings were performed as described by 
Stasinopoulos and his colleagues [11] before and after the supervised 
exercise programme. Each stretch lasted 30 seconds and there was a 
one-minute rest between each stretch. A supervised exercise program 
was given five times a week for 6 weeks and was individualized based 
on the patient’s description of pain experienced during the procedure. 

The subject received Bioptron light therapy, via the BIOPTRON 
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a fingertip with a surface of 1 cm2 was used. The pressure algometer 
is a device with a predefined force calibrated in Newtons that can be 
administered to the tendon through a rubber disc at the end of the 
algometer. The measurement of the PPT was performed with the 
subject in a standardized position, with slightly flexed knees supported 
by a cushion under the popliteal fossa. The researcher palpated the 
identified area to locate the exact painful spot; then, the algometer was 
placed on this position. In order to facilitate palpation of the tendon 
directly distally of the patellar apex, the patella was slightly tilted 
within the sagittal plane by pressing the proximal pole of the patella. 
To standardize the procedure, the force was gradually increased in 
a standardized time frame to a maximum of 50N in 5 seconds. This 
maximum is set to avoid any harm to the knee. If the subject experienced 
any sense of pain, he had to say “stop” and immediately the algometer 
was removed. The peak force of the measurement was displayed on the 
algometer. The mean of two measurements was taken for analysis. The 
second measurement was taken immediately after the first one, with 
a minimum of 30 seconds between each other, and on the same spot. 

Knee extensor torque was measured with the athlete in supine lying 
with 30o of knee flexion. This test position was chosen because it more 
closely resembles the knee flexion angle the athletes have to generate 
force in during jumps. The dynamometer was positioned immediately 
proximal to the midpoint between the lateral and medial malleoli. 
The athlete was asked to cross the arms in front of the thorax and to 
‘push trying to extend the knee’. This measurement was found to have 
excellent reliability.

Result
At week 0 VISA-P score was 45, the PPTs was 22 Newton and the 

knee extensor torque was 80 kilograms. At week 10 (1 month after the 
end of the treatment) the VISA-P was 83, the PPTs was 33 kilograms 
and the knee extensor torque was 119 kilograms (Table 1).

Discussion
The present study examined the effect of Bioptron light combined 

with an exercise programme consisting of eccentric-concentric 
training, isometric contraction, simple lumbo-pelvic control exercises 



Citation: Stasinopoulos D (2024) The Effectiveness of Polarized Polychromatic Noncoherent Light (Bioptron light) and a Supervised Exercise Program 
on Pain and Disability in Chronic Patellar Tendinopathy: A Case Report. J Nov Physiother 14: 705.

Page 4 of 5

Volume 14 • Issue 5 • 1000705J Nov Physiother, an open access journal 

https://www.sciencedirect.com/science/article/abs/pii/S152169420600146X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S152169420600146X?via%3Dihub
https://link.springer.com/article/10.2165/00007256-200535010-00006
https://link.springer.com/article/10.2165/00007256-200535010-00006
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4080615/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4080615/
https://link.springer.com/article/10.1007/s40279-013-0019-z
https://link.springer.com/article/10.1007/s40279-013-0019-z
https://link.springer.com/article/10.1007/s40279-013-0019-z
https://www.jhandtherapy.org/article/S0894-1130(11)00115-3/fulltext
https://www.jhandtherapy.org/article/S0894-1130(11)00115-3/fulltext
https://www.wjgnet.com/2218-5836/full/v5/i5/634.htm
https://www.wjgnet.com/2218-5836/full/v5/i5/634.htm


Citation: Stasinopoulos D (2024) The Effectiveness of Polarized Polychromatic Noncoherent Light (Bioptron light) and a Supervised Exercise Program 
on Pain and Disability in Chronic Patellar Tendinopathy: A Case Report. J Nov Physiother 14: 705.

Page 5 of 5

Volume 14 • Issue 5 • 1000705J Nov Physiother, an open access journal 

7. Cannell LJ, Taunton JE, Clement DB, Smith C, Khan KM (2001) A randomized 
clinical trial of the e cacy of drop squats or leg extension/leg curl exercises 
to treat clinically diagnosed jumper's knee in athletes: pilot study. Br J Sports 
Med 35: 60-64.

8. Malliaras P, Cook J, Purdam C, Rio E (2015) Patellar Tendinopathy: Clinical 
Diagnosis, Load Management, and Advice for Challenging Case Presentations. 
J Orthop Sports Phys Ther 45: 887-898.

9. Dimitrios S (2016) The E ectiveness of Isometric Contractions Combined with 
Eccentric-Concentric Training and Simple LumboPelvic Control Exercises on 
Pain and Disability in Chronic Patellar Tendinopathy: A Case Report. Ann Clin 
Case Rep 1: 1-4.

10. McConnell J (1986) The management of Chondromalacia Patellae: A long-term 
solution. Aust J Physiother 32: 24-32.

11. Dimitrios S, Pantelis M, Kalliopi S (2012) Comparing the e ects of eccentric 
training with eccentric training and static stretching exercises in the treatment 
of patellar tendinopathy. A controlled clinical trial. Clin Rehabil 26: 423-430.

12. Stasinopoulos D (2015) The E ectiveness of Isometric Contractions Combined  

https://bjsm.bmj.com/content/35/1/60.long
https://bjsm.bmj.com/content/35/1/60.long
https://bjsm.bmj.com/content/35/1/60.long
https://www.jospt.org/doi/10.2519/jospt.2015.5987?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://www.jospt.org/doi/10.2519/jospt.2015.5987?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://www.anncaserep.com/open-access/the-effectiveness-of-isometric-contractions-combined-with-eccentric-concentric-training-and-simple-lumbo-pelvic-control-exercises-on-pain-and-disability-in-chronic-patellar-tendinopathy-a-case-report-4042.pdf
https://www.anncaserep.com/open-access/the-effectiveness-of-isometric-contractions-combined-with-eccentric-concentric-training-and-simple-lumbo-pelvic-control-exercises-on-pain-and-disability-in-chronic-patellar-tendinopathy-a-case-report-4042.pdf
https://www.anncaserep.com/open-access/the-effectiveness-of-isometric-contractions-combined-with-eccentric-concentric-training-and-simple-lumbo-pelvic-control-exercises-on-pain-and-disability-in-chronic-patellar-tendinopathy-a-case-report-4042.pdf
https://www.sciencedirect.com/science/article/pii/S0004951414606541?via%3Dihub
https://www.sciencedirect.com/science/article/pii/S0004951414606541?via%3Dihub
https://journals.sagepub.com/doi/10.1177/0269215511411114?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://journals.sagepub.com/doi/10.1177/0269215511411114?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://journals.sagepub.com/doi/10.1177/0269215511411114?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://d1wqtxts1xzle7.cloudfront.net/41744659/The_Effectiveness_of_Isometric_Contracti20160129-25670-1t6xz74-libre.pdf?1454093094=&response-content-disposition=inline%3B+filename%3DThe_Effectiveness_of_Isometric_Contracti.pdf&Expires=1716803529&Signature=DdMgLrgrS-~VzQvaWbmxSvqGDkveG-yUZizo44RKF7jOe~4oRr4jjblyobZKgoNq70NzosdnLB3-YxtY83CyEBFchzYPSXSyJ4hv--X2zTf0s1h3Fy3B-dvnQ~LAEISOjeqfH34Jc4FPlG6J4AaX7L8rNJUaFotdcaGkBMWP1nk6jJvDnNh1MqWnJBdpi41dVg0Zh-9ObzBv6QwpXzNZuknsHjq86MYy-4pH0ZurlXE6Efd11hfZXdeGXCJK9Yn8FILENAME
https://d1wqtxts1xzle7.cloudfront.net/41744659/The_Effectiveness_of_Isometric_Contracti20160129-25670-1t6xz74-libre.pdf?1454093094=&response-content-disposition=inline%3B+filename%3DThe_Effectiveness_of_Isometric_Contracti.pdf&Expires=1716803529&Signature=DdMgLrgrS-~VzQvaWbmxSvqGDkveG-yUZizo44RKF7jOe~4oRr4jjblyobZKgoNq70NzosdnLB3-YxtY83CyEBFchzYPSXSyJ4hv--X2zTf0s1h3Fy3B-dvnQ~LAEISOjeqfH34Jc4FPlG6J4AaX7L8rNJUaFotdcaGkBMWP1nk6jJvDnNh1MqWnJBdpi41dVg0Zh-9ObzBv6QwpXzNZuknsHjq86MYy-4pH0ZurlXE6Efd11hfZXdeGXCJK9Yn8FILENAME
https://d1wqtxts1xzle7.cloudfront.net/41744659/The_Effectiveness_of_Isometric_Contracti20160129-25670-1t6xz74-libre.pdf?1454093094=&response-content-disposition=inline%3B+filename%3DThe_Effectiveness_of_Isometric_Contracti.pdf&Expires=1716803529&Signature=DdMgLrgrS-~VzQvaWbmxSvqGDkveG-yUZizo44RKF7jOe~4oRr4jjblyobZKgoNq70NzosdnLB3-YxtY83CyEBFchzYPSXSyJ4hv--X2zTf0s1h3Fy3B-dvnQ~LAEISOjeqfH34Jc4FPlG6J4AaX7L8rNJUaFotdcaGkBMWP1nk6jJvDnNh1MqWnJBdpi41dVg0Zh-9ObzBv6QwpXzNZuknsHjq86MYy-4pH0ZurlXE6Efd11hfZXdeGXCJK9Yn8FILENAME
https://journals.lww.com/pain/abstract/1996/11000/the_initial_effects_of_a_cervical_spine.9.aspx
https://journals.lww.com/pain/abstract/1996/11000/the_initial_effects_of_a_cervical_spine.9.aspx
https://journals.lww.com/pain/abstract/1996/11000/the_initial_effects_of_a_cervical_spine.9.aspx
https://www.jsams.org/article/S1440-2440(98)80005-4/abstract
https://www.jsams.org/article/S1440-2440(98)80005-4/abstract
https://www.jsams.org/article/S1440-2440(98)80005-4/abstract
https://academic.oup.com/painmedicine/article/14/11/1769/1871843
https://academic.oup.com/painmedicine/article/14/11/1769/1871843
https://academic.oup.com/painmedicine/article/14/11/1769/1871843
https://www.sciencedirect.com/science/article/abs/pii/S1466853X15001388?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S1466853X15001388?via%3Dihub
https://journals.sagepub.com/doi/10.1177/03635465980260030301?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://journals.sagepub.com/doi/10.1177/03635465980260030301?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://www.sciencedirect.com/science/article/abs/pii/S1466853X01900690
https://www.sciencedirect.com/science/article/abs/pii/S1466853X01900690
https://journals.sagepub.com/doi/10.1177/0363546515584760?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://journals.sagepub.com/doi/10.1177/0363546515584760?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0838.2009.00949.x
https://onlinelibrary.wiley.com/doi/10.1111/j.1600-0838.2009.00949.x
https://bjsm.bmj.com/content/49/19/1277.long
https://bjsm.bmj.com/content/49/19/1277.long
https://bmjopensem.bmj.com/content/6/1/e000760
https://bmjopensem.bmj.com/content/6/1/e000760
https://bmjopensem.bmj.com/content/6/1/e000760
https://www.researchgate.net/profile/Dimitrios-Stasinopoulos/publication/262065574_Achilles_Tendinopathy_and_Lumbopelvic_Stability/links/54df47070cf296663789424d/Achilles-Tendinopathy-and-Lumbopelvic-Stability.pdf
https://www.jospt.org/doi/10.2519/jospt.2015.6242?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://www.jospt.org/doi/10.2519/jospt.2015.6242?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://academic.oup.com/ptj/article-abstract/69/3/211/2728464?redirectedFrom=fulltext&login=false
https://academic.oup.com/ptj/article-abstract/69/3/211/2728464?redirectedFrom=fulltext&login=false
https://journals.lww.com/jbjsjournal/citation/1999/02000/current_concepts_review___tendinosis_of_the_elbow.14.aspx
https://journals.lww.com/jbjsjournal/citation/1999/02000/current_concepts_review___tendinosis_of_the_elbow.14.aspx
https://journals.lww.com/jbjsjournal/citation/1999/02000/current_concepts_review___tendinosis_of_the_elbow.14.aspx
https://bjsm.bmj.com/content/40/1/81.long
https://bjsm.bmj.com/content/40/1/81.long
https://bjsm.bmj.com/content/40/1/81.long
https://journals.lww.com/cjsportsmed/abstract/2005/07000/no_effect_of_eccentric_training_on_jumper_s_knee.6.aspx
https://journals.lww.com/cjsportsmed/abstract/2005/07000/no_effect_of_eccentric_training_on_jumper_s_knee.6.aspx
https://journals.lww.com/cjsportsmed/abstract/2005/07000/no_effect_of_eccentric_training_on_jumper_s_knee.6.aspx
https://www.researchgate.net/profile/Dimitrios-Stasinopoulos/publication/311575569_Tendinopathy_The_role_of_Polarised_Polychromatic_Non-Coherent_Light_commonly_called_Bioptron_Light/links/584e3ed708aeb98925265930/Tendinopathy-The-role-of-Polarised-Polychromatic-Non-Coherent-Light-commonly-called-Bioptron-Light.pdf
https://www.researchgate.net/profile/Dimitrios-Stasinopoulos/publication/311575569_Tendinopathy_The_role_of_Polarised_Polychromatic_Non-Coherent_Light_commonly_called_Bioptron_Light/links/584e3ed708aeb98925265930/Tendinopathy-The-role-of-Polarised-Polychromatic-Non-Coherent-Light-commonly-called-Bioptron-Light.pdf
https://www.researchgate.net/profile/Dimitrios-Stasinopoulos/publication/311575569_Tendinopathy_The_role_of_Polarised_Polychromatic_Non-Coherent_Light_commonly_called_Bioptron_Light/links/584e3ed708aeb98925265930/Tendinopathy-The-role-of-Polarised-Polychromatic-Non-Coherent-Light-commonly-called-Bioptron-Light.pdf
https://www.liebertpub.com/doi/10.1089/pho.2005.23.66?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed
https://www.liebertpub.com/doi/10.1089/pho.2005.23.66?url_ver=Z39.88-2003&rfr_id=ori%3Arid%3Acrossref.org&rfr_dat=cr_pub++0pubmed
https://journals.sagepub.com/doi/10.1191/0269215506cr921oa?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://journals.sagepub.com/doi/10.1191/0269215506cr921oa?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://journals.sagepub.com/doi/10.1191/0269215506cr921oa?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://www.liebertpub.com/doi/10.1089/pho.2008.2281?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://www.liebertpub.com/doi/10.1089/pho.2008.2281?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://www.liebertpub.com/doi/10.1089/pho.2008.2281?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://www.liebertpub.com/doi/10.1089/pho.2005.23.225?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://www.liebertpub.com/doi/10.1089/pho.2005.23.225?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://www.liebertpub.com/doi/10.1089/pho.2005.23.225?url_ver=Z39.88-2003&rfr_id=ori:rid:crossref.org&rfr_dat=cr_pub  0pubmed
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5801454/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5801454/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5801454/

	Abstract

