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Dear IPNFA®Members, Dear Friends 

This is the next IPNFA® Newsletter prepared by Research Committee. In the past the newsletters were initiated
by Research Committee with Fred Smedes as Chairman. Due to new IPNFA® rules, Fred cannot continue his
work as chairman of the committee. 
Dear Fred. Thank You for over twenty years of hard and effective work for our IPNFA® group. Thank You for
your time, ideas and mentoring. We feel privileged  to continue your work and will do our best to fulfill your
legacy. 

                                                                                                with lumbrical handshake  

                                                 
Agnieszka Stepie�                                  Attila Szabo                     Jakub Marci�ski 
Joanna Jaczewska Bogacka                  Lee Byungki                      Eguchi Yasu
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PNF IN POLISH UNIVERSITIES  
The IPNFA Poland group  represented by Katarzyna Fountoukidis, Grzegorz Gałuszka and Jakub Marci�ski
continued its work to educate universities teachers about PNF. The second  workshop was held in
September 2022 at the Academy of Physical Education in Pozna�. 
The goal of this meeting was to: exchange didactical experience, work out the best teaching tools,
connect university knowledge with practical approach and standardization of the PNF content taught to
university students. 
The atmosphere was stunning and the enthusiasm of the particpants was tremendous.  

It was June  1997 .... In Warsaw IPNFA Senior instructor Inge Berlin and IPNFA Advance Instructor Bettina
Lang held the first PNF Basic Course. 
Time flies ..... 25 years later thousandths of PTs after several levels of  PNF education traverse over the
country in the endless quest of treating patients musculoskeletal disorders. 
During these years ... Three PNF Congresses, IPNFA POLAND Association, Workshops for university
teachers ...
IPNFA POLAND produced a special anniversary movie in which the members of the association talk about
the PNF Concept. The link to the movie can be found here  
https://www.facebook.com/ipnfapl/videos/692215102246207

You can find 29 new articles attached below.  The articles were approved by all members of the Res Com.
Enjoy the reading. 

25 YEARS OF PNF IN POLAND !!! 
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29 NEW ARTICLES APPROVED BY RESEARCH  COMMITTEE  !!! 



Pokaż więcej

R

Tomasz Sipko, Edmund Glibowski, Michał Kuczy�ski 

Acute effects of proprioceptive neuromuscular facilitation exercises on the postural strategy in patients
with chronic low back pain

https://doi.org/10.1016/j.ctcp.2021.101439

Abstract

Introduction
Active treatments focused on improvement in motor function are postulated in chronic low back patients
(CLBP).

Objective
to establish the acute effects of PNF exercise on the postural control strategy.

Methods
The sway of the body was tested before intervention in fifty-three CLBP patients and after that participants
were randomly assigned into the intervention PNF group (n = 25).
Mean velocity (VEL) and sample entropy (SEn), over the center of pressure in the mediolateral (ML) and
anterior-posterior (AP) planes served to estimate the postural strategy and automaticity levels in the
neuromuscular controller. Tandem and one-leg standing tests (OLST) with eyes open and eyes closed were
used.

Results
Pain intensity decreased after the intervention. The VEL was no longer vision-dependent in both planes.
The SEn decreased immediately after the exercise and either returned to or even exceeded the baseline
values in the OLST ML plane.

Conclusion
A single session of PNF exercise may have a beneficial effect on pain and postural control in CLBP
patients. The statistically significant pain relief combined with newly acquired better control of posture
may have encouraged the PNF group participants to a subconscious exploration of the stability area.
Postural movements were more automatized in OLST in the delayed test.
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Chronic Pain
Low Back Pain
Posture
Muscle Stretching Exercises

Tomasz Sipko, Edmund Glibowski, 

Immediate Effects of Single-Session Proprioceptive Neuromuscular Facilitation Exercises on the Sit-to-
Stand Strategy in Patients With Chronic Lumbar Spinal Disc Disease: A Preliminary Study

Published:October 28, 2022DOI:https://doi.org/10.1016/j.jmpt.2022.09.004

Abstract
Objective
The purpose of this study was to measure the immediate effects of single-session proprioceptive
neuromuscular facilitation exercises on the sit-to-stand (STS) task and level of pain in patients with
chronic low back pain.

Methods
Fifty-three patients were assigned to the control and intervention groups. The total time was 30 minutes
(each exercise 5 minutes). The minimum vertical ground reaction force (VGRFmin) and maximum vertical
ground reaction force (VGRFmax) and time phases (Tmin – time to counterforce, Tmax – time to peak force,
Ttot – time to post-peak rebound force) were measured with a Kistler force plate in eyes-open and eyes-
closed conditions during the STS task. Pain level was determined on a numeric rating scale.

Results
Main effects were observed only in the intervention group: decreasing pain value (F = 25.398, P < .0001),
increasing Tmin (F = 5.72, P = .0044), decreasing Tmax (F = 3.43, P = .04), and decreasing Ttot (F = 3.935, P =
.02258). There was a main effect of the eyes factor on VGRFmin (F = 12.53, P < .0001) and VGRFmax (F = 7.16,
P < .01).

Conclusion
Immediate effects of single-session proprioceptive neuromuscular facilitation exercises were observed in
decreasing the level of pain. Adaptation effects were noted in the retention test. The STS task could be
optimized in time phases and dynamic movements in patients with chronic low back pain.

Key Indexing Terms
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Fabio Luciano Arcanjo, José Vicente Pereira Martins, Paulo Moté, Gustavo Leporace, Daniella Araújo de
Oliveira, Camila Santana de Sousa, Micheli Bernardone Saquetto, Mansueto Gomes-Neto 

Proprioceptive neuromuscular facilitation training reduces pain and disability in individuals with chronic
low back pain: A systematic review and meta-analysis

Complement Ther Clin Pract. 2022 Feb;46:101505. doi: 10.1016/j.ctcp.2021.101505. Epub 2021 Nov 18.

Abstract

Background: and purpose: Although proprioceptive neuromuscular facilitation (PNF) exercises are used in
rehabilitation practice, their effects in patients with low back pain (LBP) remain unclear. This study aimed
to investigate the efficacy of PNF training for pain and disability in patients with LBP.

Methods: In this systematic review, we searched five databases from the earliest date available to October
2020. Three comparisons were performed: PNF versus control, PNF versus core strengthening, and PNF
versus conventional physical therapy.

Results: Sixteen studies met the eligibility criteria (722 patients). PNF training improved pain (standardized
mean difference [SMD]: -2.6; 95% confidence interval [CI]: -4.2 to -0.9, n = 174) and disability (SMD: -3.29;
95% CI: -5.3 to -1.3, n = 144) compared to the control. PNF training also yielded a greater benefit for pain
reduction (mean difference [MD]: -1.8, 95% CI: -2.2 to -0.3, n = 177) and disability improvement (MD: -6.6,
95% CI: -9.3 to -3.8, n = 113) than did core strengthening.

Conclusion: PNF training seems to be a useful strategy for decreasing pain and improving disability in
patients with LBP. However, the quality of evidence for the outcomes of both pain and disability was low
to moderate.

Keywords: Exercise; Meta-analysis; Pain management; Physical impairment; Proprioceptive neuromuscular
facilitation; Rehabilitation.
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Pincao Gao , Fang Tang, Weiguo Liu, Yu Mo 

The effects of proprioceptive neuromuscular facilitation in treating chronic low back pain: A systematic
review and meta-analysis

J Back Musculoskelet Rehabil. 2022;35(1):21-33. doi: 10.3233/BMR-200306

Abstract
Background: Proprioceptive neuromuscular facilitation (PNF) has been widely used in the clinical
treatment of chronic low back pain (LBP) in recent years. However, its role remains controversial and it is
unclear whether PNF offers more advantages for patients with chronic LBP.

Objective: The purpose of this systematic review is to evaluate the evidence on the effect of PNF on pain,
waist function, pulmonary function and dynamic balance in patients with chronic LBP.

Methods: Seven English and Chinese electronic databases were searched to identify articles published
from 1970 to February 2020. Relevant randomized controlled trials (RCTs) were selected by two
independent reviewers to investigate PNF in treatment of chronic LBP. Data extraction was performed by
the same reviewers.

Results: Twelve eligible trials involving 410 participants were included in this meta-analysis. Compared
with the control group, the aggregated results suggested that PNF showed beneficial effects in relieving
pain (SMD =-1.17; 95% CI: -1.50 to -0.84; p< 0.00001) and improving waist functional disability (MD =-1.63;
95% CI: -1.89 to -1.37; p< 0.00001). In addition, PNF was shown to have a significant effect on pulmonary
function (MD = 0.65; 95% CI: 0.26 to 1.03; p= 0.001). However, the results of the study show that PNF could
not significantly improve dynamic balance in patients with chronic LBP compared with the control group
(MD =-0.04; 95% CI: -2.16 to 2.08; p= 0.97). A high risk of bias occurred in the areas of blinding (i.e.,
participants/personnel and outcome assessment).

Conclusions: PNF showed more beneficial effects in pain relief and waist function improvement in patients
with chronic LBP in the short term (4 to 8 weeks of intervention) or at 12-week follow-up and also played a
positive role in pulmonary function. However, no significant effect of PNF on dynamic balance was found
compared with the control group. However, these results have certain limitations, and these conclusions
were supported by low-quality data. Therefore, articles that are methodologically reasonable and more
authoritative are required to verify the effects. In addition, articles with long-term follow-up and other
outcomes are needed to confirm additional findings.

Keywords: Oswestry Disability Index; Proprioceptive neuromuscular facilitation; chronic low back pain;
pain; waist function.
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Merve Sinem Çelik, Emel Sönmezer, Manolya Acar 

Effectiveness of proprioceptive neuromuscular facilitation and myofascial release techniques in patients
with subacromial impingement syndrome

Somatosens Mot Res. 2022 Jun-Dec;39(2-4):97-105. doi: 10.1080/08990220.2021.2018293. Epub 2022 Jan 7.

Abstract
Purpose: To compare the effectiveness of proprioceptive neuromuscular facilitation and myofascial
release technique in patients with subacromial impingement syndrome on pain, range of motion, muscle
strength, quality of life, functionality and disability.

Methods: Thirty patients were randomly divided into two groups: proprioceptive neuromuscular facilitation
group (n = 15) and proprioceptive neuromuscular facilitation combined with myofascial release technique
group (n = 15). Both treatment methods were performed 3 times a week for 4 weeks. Pain severity was
assessed by Visuel Analog Scale, range of motion by a goniometer, muscle strength by digital hand
dynamometer, quality of life by Nottingham health profile, functionality by arm, shoulder and hand
problems questionnaire, disability by shoulder pain and disability index. All measurements were used
before and after treatments. Pain severity, range of motion and muscle strength were also evaluated after
the first session.

Results: After the treatment, shoulder pain, range of motion, muscle strength, functionality and disability
were improved in two groups (p < 0.05). Proprioceptive neuromuscular facilitation showed improvement in
pain, whereas myofascial release technique improved pain, physical activity, emotional state, sleep and
total dimensions of life quality (p < 0.05). Proprioceptive neuromuscular facilitation was more effective in
reducing activity pain, whereas myofascial release technique was more effective in increasing flexion,
external and internal rotation range of motion, flexion and abduction muscle strength after the first
session (p < 0.05).

Conclusions: The combined application of proprioceptive neuromuscular facilitation and myofascial
release technique has a more acute and cumulative positive effect on pain, range of motion, muscle
strength, functionality, disability and quality of life in patients with subacromial impingement syndrome.

Keywords: Subacromial impingement syndrome; myofascial release technique; proprioceptive
neuromuscular facilitation.
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Peixin Shen, Li Li, Qipeng Song, Wei Sun, Cui Zhang, Daniel T P Fong, Dewei Mao 

Proprioceptive Neuromuscular Facilitation Improves Symptoms Among Older Adults With Knee
Osteoarthritis During Stair Ascending: A Randomized Controlled Trial

Am J Phys Med Rehabil . 2022 Aug 1;101(8):753-760. doi: 10.1097/PHM.0000000000001906. Epub 2021 Oct 21.

Abstract
Objective: This study aimed to investigate the effects of a 6-wk proprioceptive neuromuscular facilitation
stretching on pain, proprioception, joint range of motion, and joint moments during stair ascending among
older adults with knee osteoarthritis.

Design: This study is a randomized, controlled, and assessor-blinded trial. Thirty-six older adults with knee
osteoarthritis were randomly assigned to the proprioceptive neuromuscular facilitation and the control
groups. They received proprioceptive neuromuscular facilitation stretching and health lecture series,
respectively, for 6 wks. Final data analysis included 14 participants of the proprioceptive neuromuscular
facilitation group and 13 of the control group. Pain score, joint proprioception, range of motion, and joint
moments during stair ascending were measured before and after the stretching. Two-way (group by time)
analysis of variance with repeated measures was used to evaluate stretching effects.

Results: Significant interactions were detected in pain score, joint proprioception, external knee adduction
moment, and external knee extension moment. Compared with week 0, the pain score, joint
proprioception threshold, and external knee adduction moment decreased, whereas the external knee
extension moment increased among older adults in the proprioceptive neuromuscular facilitation group at
week 7.

Conclusions: Proprioceptive neuromuscular facilitation could be recommended as one of the clinical
treatments for knee osteoarthritis to relieve pain, improve proprioception, and balance load distribution
between medial and lateral compartments at the knee.
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Daniela Santana Polati da Silveira, Marcelo José Dos Santos, Eduardo Tin�is da Silva, Almir José Sarri, Lais
Mara Siqueira das Neves , Elaine Caldeira de Oliveira Guirro 

Proprioceptive neuromuscular facilitation in the functionality and lymphatic circulation of the upper
limb of women undergoing breast cancer treatment

Clin Biomech (Bristol, Avon). 2020 Dec;80:105158. doi: 10.1016/j.clinbiomech.2020.105158. Epub 2020 Aug 31

Abstract
Background: With the increase in survival of women treated for breast cancer, it is necessary to evaluate
the effect of therapeutic resources on co-morbidities resulting from the surgical treatment of the disease.
The aim of this study was to evaluate the effects of proprioceptive neuromuscular facilitation on the
functionality and lymphatic circulation of the upper limb involved in the treatment of breast cancer.

Methods: The study was conducted according to randomized clinical trial design. Thirty-two women at a
mean age of 52.20 (±8.32) years, submitted to breast cancer treatment, divided into two groups, control -
women submitted to standard breast cancer treatment, and treated group, composed of women who
underwent breast cancer treatment and rehabilitation with the proprioceptive neuromuscular facilitation
technique. Palmar grip strength with dynamometer and shoulder range of motion with goniometer were
evaluated. Lymphatic circulation analysis was performed in a computerized scintillation chamber, before
and after therapeutic intervention.

Findings: In the results obtained, a significant increase (p < 0.05) of palmar grip strength was observed, a
significant increase in range of motion of flexion (p < 0.001), extension (p < 0.0012), abduction (p < 0.0001),
external rotation (p < 0.0001), internal rotation (p < 0.0001), and not significant for lymphatic flow (p >
0.05).

Interpretation: The results obtained in this study allow us to conclude that proprioceptive neuromuscular
facilitation favors an increase in muscle strength, range of motion, but not in lymphatic flow, in women
undergoing surgical treatment for breast cancer.

Keywords: Breast neoplasia; Lymphatic circulation; Muscle strength.
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Cetin Sayaca, Selen Serel-Arslan, Nurhan Sayaca, Numan Demir, Goksel Somay, Defne Kaya, Ayse
Karaduman

Is the proprioceptive neuromuscular facilitation technique superior to Shaker exercises in swallowing
rehabilitation?

Eur Arch Otorhinolaryngol. 2020 Feb;277(2):497-504. doi: 10.1007/s00405-019-05772-3. Epub 2019 Dec 23.

Abstract
Purpose: This prospective study was planned to investigate whether the combined isotonic technique of
proprioceptive neuromuscular facilitation (PNF) is superior to Shaker exercises in improving the function
of swallowing muscles.

Methods: Fifty individuals (30 females and 20 males; mean age 68 ± 3.89 years) with swallowing difficulties
were separated into two groups randomly. The treatment groups were Shaker and PNF groups, which
performed these exercises three times in a week for6 weeks. Swallowing difficulties were determined with
the Turkish version of the eating assessment tool (T-EAT-10). The 100 ml-water swallow test was used to
measure capacity, volume, and speed of swallowing. Contraction amplitude changes used as a universal
measurement of motor unit activity during the muscle action were measured with superficial
electromyography.

Result: After 6 weeks of exercise training, T-EAT-10 scores decreased in both groups (p < 0.001). Water
swallowing capacity and volume improved in both groups (p < 0.001). There was no change in swallowing
speed in both groups (p > 0.05). Maximal voluntary contraction values of suprahyoid muscles were higher
in PNF than the Shaker group (p < 0.05).

Conclusion: Both the types of exercise can be used in the rehabilitation of swallowing difficulties.
However, the PNF technique increased the contraction amplitude values that occur during maximum
contraction more than the Shaker exercises. Different functional evaluations are needed to determine the
effectiveness of PNF on swallowing difficulty.

Keywords: Deglutition disorders; Electromyography; Proprioceptive neuromuscular facilitation; Shaker
exercises.
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CSultan İğrek, Tugba Kuru Çolak 

Comparison of the effectiveness of proprioceptive neuromuscular facilitation exercises and shoulder
mobilization patients with Subacromial Impingement Syndrome: A randomized clinical trial

J Bodyw Mov Ther. 2022 Apr;30:42-52. doi: 10.1016/j.jbmt.2021.10.015. Epub 2021 Nov 2.

Abstract

Introduction: The aim of this study was to compare the effectiveness of Proprioceptive Neuromuscular
Facilitation (PNF) exercises and shoulder mobilization (SM) in addition to conventional physiotherapy on
pain, range of motion (ROM), functionality, and muscle strength in patients with Subacromial Impingement
Syndrome (SIS).

Methods: Forty-four patients were randomly allocated into three groups as conventional physiotherapy
(control group; n = 14), conventional physiotherapy + PNF exercises (PNF group; n = 15), and conventional
physiotherapy + SM techniques (SM group; n = 15). Pain, ROM, muscle strength, and functionality were
evaluated by using VAS (Visual Analog Scale), goniometer, push-pull dynamometer, Constant-Murley score
and DASH (Disabilities of the Arm, Shoulder and Hand) score. Patients were received 20 sessions (4 weeks)
of treatment. Assessments were performed at baseline, and weeks two, four, and sixteen.

Results: After treatment, significant improvements in outcome measurements were observed in all groups
(all p < 0.05). PNF or SM groups were not superior to each other in terms of improving pain and
functionality. SM group was superior to PNF group for improving shoulder flexion ROM at week 4 (p =
0.009). The improvements in shoulder extension muscle strength were greater in PNF group at weeks 2 and
16 compared with other groups (p = 0.030, 0.035).

Conclusion: PNF or SM, in addition to conventional physiotherapy, might help to improve pain and
functionality more in patients with SIS. It is recommended to add SM or PNF to conventional treatment to
maintain the ROM increase gained with SIS treatment after treatment, and to apply this treatment for 4
weeks for muscle strength increase.
Trial registration: ClinicalTrials.gov NCT03735485.

Keywords: Exercise; Impingement; Rehabilitation; Shoulder.
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CSultan İğrek, Tugba Kuru Çolak 

Comparison of the effectiveness of proprioceptive neuromuscular facilitation exercises and shoulder
mobilization patients with Subacromial Impingement Syndrome: A randomized clinical trial

J Bodyw Mov Ther. 2022 Apr;30:42-52. doi: 10.1016/j.jbmt.2021.10.015. Epub 2021 Nov 2.

Abstract
Introduction: The aim of this study was to compare the effectiveness of Proprioceptive Neuromuscular
Facilitation (PNF) exercises and shoulder mobilization (SM) in addition to conventional physiotherapy on
pain, range of motion (ROM), functionality, and muscle strength in patients with Subacromial Impingement
Syndrome (SIS).

Methods: Forty-four patients were randomly allocated into three groups as conventional physiotherapy
(control group; n = 14), conventional physiotherapy + PNF exercises (PNF group; n = 15), and conventional
physiotherapy + SM techniques (SM group; n = 15). Pain, ROM, muscle strength, and functionality were
evaluated by using VAS (Visual Analog Scale), goniometer, push-pull dynamometer, Constant-Murley score
and DASH (Disabilities of the Arm, Shoulder and Hand) score. Patients were received 20 sessions (4 weeks)
of treatment. Assessments were performed at baseline, and weeks two, four, and sixteen.

Results: After treatment, significant improvements in outcome measurements were observed in all groups
(all p < 0.05). PNF or SM groups were not superior to each other in terms of improving pain and
functionality. SM group was superior to PNF group for improving shoulder flexion ROM at week 4 (p =
0.009). The improvements in shoulder extension muscle strength were greater in PNF group at weeks 2 and
16 compared with other groups (p = 0.030, 0.035).

Conclusion: PNF or SM, in addition to conventional physiotherapy, might help to improve pain and
functionality more in patients with SIS. It is recommended to add SM or PNF to conventional treatment to
maintain the ROM increase gained with SIS treatment after treatment, and to apply this treatment for 4
weeks for muscle strength increase.

Trial registration: ClinicalTrials.gov NCT03735485.

Keywords: Exercise; Impingement; Rehabilitation; Shoulder.
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Muhammad Ashfaq, Muhammad Naveed Babur, Wardah Hussain Malick, Mir Arif Hussain, Waqar Ahmed
Awan

Comparative effectiveness of proprioceptive neuromuscular facilitation and passive vertebral
mobilization for neck disability in patients with mechanical neck pain: A randomized controlled trial

J Bodyw Mov Ther. 2022 Jul;31:16-21. doi: 10.1016/j.jbmt.2022.02.009. Epub 2022 Mar 18.

Abstract
Objective: To compare the effectiveness of Proprioceptive Neuromuscular Facilitation (PNF) and Passive
Vertebral Mobilization (PVM), both when given in adjunct to routine physical therapy (RPT), on neck
disability in patients with mechanical neck pain (MNP).

Methods: A single-blinded randomized controlled trial was conducted on 90 patients with MNP at the
National Institute of Rehabilitation Medicine, Islamabad, Pakistan, from September 2015 to March 2018. The
participants aged between 18 and 65 years were recruited through a simple random sampling technique
and randomly divided into three groups i.e. PNF + RPT, PVM + RPT, and RPT. Each participant was evaluated
pre and post-intervention (after four weeks) through neck disability index (NDI). The data were analyzed by
using SPSS version 21.

Results: The MANOVA was run on the pre-post mean differences of the variables to determine the changes
within the groups which showed that the participants improved significantly in all the groups in terms of
the NDI components and overall NDI score (p < 0.05). Univariate analysis with the post-hoc comparison
and Tuckey HSD correction was used to determine the differences between the groups which showed that
there was a significant difference between the interventional groups in the overall pain intensity, as well
as pain experienced while performing personal care activities, reading, doing work, driving, sleeping,
recreation and in the total NDI score (p < 0.05).

Conclusion: PVM (in adjunct to RPT) was more effective than PNF (in adjunct to RPT) for the patients with
MNP to manage themselves in daily activities.
Clinical trial registration: NCT03813680 (at clinicaltrials.gov)
(https://clinicaltrials.gov/ct2/show/NCT03813680).

Keywords: Disability; Mechanical; Neck pain; Proprioceptive neuromuscular facilitation (PNF).
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Asliham Kurt, Begümhan Turhan

Physiotherapy Management of Migraine Pain: Facial Proprioceptive Neuromuscular Facilitation
Technique Versus Connective Tissue Massage

J Craniofac Surg. 2022 Nov-Dec;33(8):2328-2332. doi: 10.1097/SCS.0000000000008638. Epub 2022 Mar 10.

Abstract

Objective: Physical therapy modalities are often used by patients with migraine pain. The effectiveness of
the methods in the treatment of migraine has not been clarified yet. This prospective study was planned
to investigate whether facial proprioceptive neuromuscular facilitation is superior to connective tissue
massage in the treatment of migraine pain.

Methods: The study was conducted on 40 female patients with a neurologist-confirmed diagnosis of
chronic migraine with non-aura, and who were aged between 18 and 65. They were randomly divided into 2
groups. Facial proprioceptive neuromuscular facilitation techniques were applied to the patients in the
study group (Group 1), and connective tissue massage was applied to the patients in the control group
(Group 2). The interventions were performed 3 times a week for approximately 20 minutes. Pain and
pressure pain threshold scores were recorded on the first day of treatment before starting the session
and were reassessed immediately after the end of the 18 treatment (6 weeks) sessions.

Results: Pretreatment and posttreatment results were similar in both groups in terms of pain scores and
pressure pain threshold values ( P > 0.05). Both groups improved in pain-related outcomes ( P < 0.05).
Conclusions: Our results suggest that facial proprioceptive neuromuscular facilitation was no more
effective than connective tissue massage for treating migraine for the sample size used in the present
study. Both methods can be used in the treatment of migraine pain.
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Beomryong Kim, Everett Lohman, JongEun Yim

Effects of stabilizing reversal technique and vestibular rehabilitation exercise on dizziness and balance
ability in patients with vestibular neuritis: An observational study

Medicine (Baltimore). 2022 Jan 28;101(4):e28740. doi: 10.1097/MD.0000000000028740.

Abstract

Vestibular neuritis is a common disease of peripheral dizziness. Studies have shown that vestibular
rehabilitation exercise (VRE) and proprioceptive neuromuscular facilitation (PNF) are effective to treat the
symptoms of vestibular neuritis. However, the effect of VRE and PNF on the balance ability and dizziness in
this patient cohort remains unclear.The aim of our observational study was to determine the changes in
dizziness and balance ability of patients with vestibular neuritis who participated in the VRE program with
stabilizing reversal technique (SRT).The reporting of this study conforms to the STROBE statement. Ten
men and women aged ≥ 20 years who were diagnosed with vestibular neuritis were included. Patients
performed VRE with SRT for 4 weeks with assistance from a therapist. VRE without SRT can also be
performed at home. Dizziness was evaluated using the dizziness handicap inventory (DHI) and visual
analog scale (VAS). Balance ability was assessed using the Berg's balance scale (BBS) and timed up and go
test (TUG). At pre- and post-exercise, paired t test was performed to compare the within-group
differences.After the program, DHI (45.40 ± 6.74 to 21.00 ± 7.07), VAS (5.90 ± 1.20 to 2.80 ± 0.92), BBS (45.10 ±
2.77 to 52.70 ± 1.83), and TUG (15.29 ± 1.13 to 12.06 ± 1.61) scores improved significantly in the VRE program
group (P = .05).The VRE program combined with SRT was effective in reducing dizziness and increasing
balance ability in patients with vestibular neuritis.
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Josepha Karinne de O Ferro, Alberto G de Moura Filho, Keytte Camilla S de Amorim, Cláudia Regina O de P
Lima, José Vicente P Martins, Paulo José M Barboza, Andrea Lemos, Daniella A de Oliveira 

Electromyographic analysis of pelvic floor muscles during the execution of pelvic patterns of
proprioceptive neuromuscular facilitation-concept: An observational study

Neurourol Urodyn. 2022 Aug;41(6):1458-1467. doi: 10.1002/nau.24981. Epub 2022 Jun 5.

Abstract

Objective: To assess the effect of pelvic patterns of proprioceptive neuromuscular facilitation (PNF-
concept) on pelvic floor muscles (PFM) recruitment, as well as the electromyographic activity of muscles
synergic to the pelvic floor in healthy women.

Methods: Observational study conducted with 31 women aged between 18 and 35 years, with mean age of
23.3 ± 3.2 (22.1-24.4). PFM activity was monitored by surface electromyography during the combination of
isotonics technique of four pelvic patterns of PNF-concept (i.e., anterior elevation, posterior depression,
anterior depression, and posterior elevation). The electromyographic signal was analyzed using root mean
square amplitude. Two-way repeated measures analysis of variance was performed to analyze differences
in PFM activity between types of contraction (i.e., concentric, isometric, and eccentric) and the four pelvic
patterns.

Results: PFM activity did not differ among the four pelvic pattens. However, PFM activity was significantly
different between the combination of isotonics technique and baseline, F(1.6, 48.2) = 71.5; p < 0.000, with a
large effect size (partial ƞ² = 0.705). Concentric (22.4 µV ± 1.1), isometric (17.3 µV ± 0.6), and eccentric (15 µV ±
0.5) contractions of combination of isotonics technique increased PFM activity compared with baseline
(10.8 µV ± 0.4) in all pelvic patterns. By analyzing the electromyographic activity of the muscles synergistic
to the pelvic floor, there is effect of the interaction of the type of contraction, the pelvic pattern of the PNF
concept, and the synergistic muscles on the myoelectric activity of the external anal sphincter, F(3.2, 96.5) =
5.6; p < 0.000, with a large magnitude of effect (partial ƞ² = 0.15). In the anterior elevation pattern, the
muscles synergistic to the pelvic floor present synergy in phase with the PFM, and in the posterior patterns
there was a decrease in the activity level of all synergistic muscles, without changing the activity level of
the PFM.

Conclusion: PFM activity did not differ among the four pelvic patterns of PNF-concept. Nonetheless, the
combination of isotonics technique showed a significant effect on PFM compared with baseline, with
greater PFM activity during concentric contraction. Pelvic patterns of PNF-concept may be used to increase
PFM recruitment in young healthy women.

Keywords: abdominal muscles; electromyography; motor control; muscle stretching exercises;
physiotherapy modalities; proprioceptive neuromuscular facilitation.
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Fred Smedes 

Is there support for the PNF-concept? 
A literature search on electronically databases 

https://www.ipnfa.org/wp-content/uploads/2020/08/fredsmedes2006.pdf

Abstract 

Context: The use of the PNF concept or components of the PNF approach is widely spread among
physiotherapists all over the world. In modern times Evidence Based Physiotherapy (EBP) is a standard of
making the therapy more transparent. Therefore external support for the chosen treatment management
is necessary. Objectives: In order to find scientific support for the PNF concept or components of the PNF
concept in case this approach is part of the chosen patient management we searched electronically
databases to find out to which extend the PNF concept is described and proven to be beneficial for
patients. Method: Review of the literature of the last 16 years. We searched Pubmed, Pedro and Academic
search elite. We were especially interested in study designs which cover the nowadays view on scientific
research within medicine and therapy. Results: We found 42 publications. We had to categorize these
publications in groups because of the different fields of studied topics. The groups are again sub
categorized in publication design. Conclusion: There is a small amount of support for the PNF concept as
an approach for physical rehabilitation. The studies found in this database search vary in subjects and in
quality; because of this there is no conclusion over the overall quality of the PNF concept. But for specific
objectives within the patient management the PNF concept can be beneficial within the physical therapy
provided for a wide range of indications. 
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Alessandra Carolina de Santana Chagas, Débora Wanderley, Paulo José Moté Barboza, José Vicente Pereira
Martins, Alexa Alves de Moraes, Fernando Henrique Morais de Souza, Daniella Araújo de Oliveira

Proprioceptive neuromuscular facilitation compared to conventional physiotherapy for adults with
traumatic upper brachial plexus injury: A protocol for a randomized clinical trial

https://doi.org/10.1002/pri.1873

Abstract

Background
Traumatic upper plexus injury affects daily living activities performance and participation of individuals.
Physical therapy treatment has a fundamental role on functional recovery, but it is still an unexplored and
challenging field.

Aim
To develop a protocol to evaluate the efficacy of Proprioceptive Neuromuscular Facilitation (PNF)
compared to conventional physiotherapy (CPT group) on functionality and quality of life.

Methods
A committee was formed by four physical therapists to develop the treatment protocol. A Delphi study was
carried out in order to quantify the level of agreement. A protocol for a randomized controlled trial was
proposed to evaluate the effectiveness of the protocol in improving functionality and quality of life,
according Consolidated Standards of Reporting Trials. Participants will be randomly assigned (1:1) to PNF
or CPT group and two weekly sessions will be carried out for 12 months postsurgery, with a three-month
follow-up. The main outcome measurements are: upper limb functionality, quality of life, range of motion,
muscle strength, tactile sensitivity, and pain, which will be assessed at baseline, on the 6th, 9th, and 12th
months postsurgery.

Result
A PNF protocol was developed for traumatic upper brachial plexus injury, consisting of 11 illustrated
exercises, three for immediate postoperative and eight for postoperative. Biomechanical objectives,
observations, positions of patients and therapists and PNF principles, procedures and techniques have
been described. An 80% agreement on all items in the first round of the Delphi study was achieved.

Conclusion
A protocol based on the PNF-concept was developed with the aim of improving the functionality and
quality of life of individuals undergoing nerve transfer after traumatic injury to the upper plexus. The
detailed description of a physical therapy treatment protocol through an appropriate method will allow its
use in clinical practice and in future studies with this population.
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AYŞENUR GÖKŞEN, FİLİZ CAN, SEVAL YILMAZ, FEZA KORKUSUZ

Comparison of different neuromuscular facilitation techniques and conventionalphysiotherapy in knee
osteoarthritis

Turkish Journal of Medical Sciences DOI10.3906/sag-2101-298

Abstract

Background/aim: This study was conducted to compare the effects of conventional physiotherapy and two
different `proprioceptive neuromuscular facilitation' (PNF) techniques on knee muscle strength, knee
muscular endurance, and proprioception in knee osteoarthritis (KOA). Materials and methods: The study
included 35 patients between the ages of 47 and 62 who were diagnosed with stage 1-2 KOA. The patients
were divided into three groups with block randomization method as Repeated Stretching Group (N = 12)
With Repeated Stretching Technique, Combined Isotonic Contraction Group (N = 11) With Combined
Isotonic Contractions (CIC) Technique, And Conventional Physiotherapy Group (n = 12). PNF was applied to
all patterns of the lower extremity in full pattern and patients in all groups were treated for 6 weeks, 3
days a week. Muscle strength, muscle endurance, and proprioception were evaluated with Biodex System
Pro3 (Biodex Corp. Shirley NY, USA). Results: Knee extensor muscle strength showed more improvement at
CIC group than the other groups, and CIC group showed more improvement compared to the conventional
physiotherapy in terms of knee joint position sensation evaluated at 60° (p < 0.05). Conclusion: All
methods were effective in patients with early-stage knee osteoarthritis; however, the most effective results
were obtained by PNF using CIC technique.

Keywords
Osteoarthritis, knee, exercise, proprioception
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Smedes F. The Essential Elements of the PNF-concept, an Educational Narrative. J Phys Med
Rehabil. 2022;4(2):37- 48.

Abstract

Introduction: The term Proprioceptive Neuromuscular Facilitation (PNF) was introduced in the 1950s by Dr.
Kabat and Mrs. Knott. From the mid-1950s the PNF-concept has been in a progressive development
clarifying the use of techniques, performances and clinical applications. The concept of PNF was originally
developed by Dr. Kabat and Mrs. Knott for rehabilitation purposes. The International PNF Association
(IPNFA) consider themselves to be the official successor of Dr. Kabat and Mrs. Knott. The PNF-concept
evolved towards a comprehensive rehabilitation approach for various indications. There seems to be a
misunderstanding about the PNF-concept, it is often seen as a basic stretching regime for wellbeing and
general fitness. This has been criticized to avoid a confusion with the PNF-concept as a comprehensive
rehabilitation approach. Purpose: Providing a background with an explanation for the essential elements
of the PNF-concept, being a total and comprehensive rehabilitation approach in physiotherapy and
rehabilitation. The elements from the PNF-concept facilitate treatment effects in the fields of
musculoskeletal and central neurological disorders and indications with a focus on motor learning.
Implications: The clarification of the essential elements from the PNF-concept in various fields of
physiotherapy and physical rehabilitation will simplify how to transfer and incorporate the elements from
the PNF-concept into individual treatments.
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Sultan İğrek, Tugba Kuru Çolak

Comparison of the effectiveness of proprioceptive neuromuscular facilitation exercises and shoulder
mobilization patients with Subacromial Impingement Syndrome: A randomized clinical trial

J Bodyw Mov Ther. 2022 Apr;30:42-52. doi: 10.1016/j.jbmt.2021.10.015. Epub 2021 Nov 2.

Abstract

Introduction: The aim of this study was to compare the effectiveness of Proprioceptive Neuromuscular
Facilitation (PNF) exercises and shoulder mobilization (SM) in addition to conventional physiotherapy on
pain, range of motion (ROM), functionality, and muscle strength in patients with Subacromial Impingement
Syndrome (SIS).

Methods: Forty-four patients were randomly allocated into three groups as conventional physiotherapy
(control group; n = 14), conventional physiotherapy + PNF exercises (PNF group; n = 15), and conventional
physiotherapy + SM techniques (SM group; n = 15). Pain, ROM, muscle strength, and functionality were
evaluated by using VAS (Visual Analog Scale), goniometer, push-pull dynamometer, Constant-Murley score
and DASH (Disabilities of the Arm, Shoulder and Hand) score. Patients were received 20 sessions (4 weeks)
of treatment. Assessments were performed at baseline, and weeks two, four, and sixteen.

Results: After treatment, significant improvements in outcome measurements were observed in all groups
(all p < 0.05). PNF or SM groups were not superior to each other in terms of improving pain and
functionality. SM group was superior to PNF group for improving shoulder flexion ROM at week 4 (p =
0.009). The improvements in shoulder extension muscle strength were greater in PNF group at weeks 2 and
16 compared with other groups (p = 0.030, 0.035).

Conclusion: PNF or SM, in addition to conventional physiotherapy, might help to improve pain and
functionality more in patients with SIS. It is recommended to add SM or PNF to conventional treatment to
maintain the ROM increase gained with SIS treatment after treatment, and to apply this treatment for 4
weeks for muscle strength increase.

Trial registration: ClinicalTrials.gov NCT03735485.

Keywords: Exercise; Impingement; Rehabilitation; Shoulder.
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A. Konrad, M. Tilp, F. Stöcker, L. Mehmeti, N. Mahnič, W. Seiberl, D. G. Behm and F. K. Paternoster

Quadriceps or triceps surae proprioceptive neuromuscular facilitation stretching with post-stretching
dynamic activities does not induce acute changes in running economy

Front. Physiol., 29 September 2022Sec. Exercise Physiology Volume 13 - 2022 |
https://doi.org/10.3389/fphys.2022.981108

Previous studies reported that both a more compliant quadriceps tendon and a stiffer Achilles tendon are
associated with better running economy. While tendon stiffness can be decreased by a single bout of
proprioceptive neuromuscular facilitation (PNF), post-stretching dynamic activities (PSA) can counteract
the potential stretch-induced force loss. Thus, the purpose of this study was to investigate if a single,
moderate duration, (4 × 15 s), bout of PNF stretching of either the quadriceps or triceps surae muscles
followed each by PSA, causes either an improvement or impairment in running economy. Eighteen trained
male runners/triathletes visited the laboratory five times. The first two visits were to familiarize the
participants and to test for maximal oxygen consumption (VO2max) respectively. The further three
appointments were randomly assigned to either 1.) quadriceps PNF stretching + PSA or 2.) triceps surae
PNF stretching + PSA or 3.) no stretching + PSA. Following the interventions, participants performed a 15-
min run on the treadmill with a speed reflecting a velocity of 70% VO2max to assess oxygen consumption
(i.e., running economy) and running biomechanics. Our results showed neither a difference in oxygen
consumption (p = 0.15) nor a change in any variable of the running biomechanics (p > 0.33) during the
steady-state (i.e., last 5 min) of the 15-min run. Athletes can perform moderate duration PNF stretching of
the quadriceps or triceps surae + PSA prior to a running event, without affecting running economy. Future
studies should emphasize long-term training effects on tendon stiffness adaptations and running
economy.
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Michelly Cardoso Silva,a Mayara Tavares Oliveira,b Isabela Freire Azevedo-Santos,c and Josimari Melo
DeSantana

Effect of proprioceptive neuromuscular facilitation in the treatment of dysfunctions in facial paralysis: a
systematic literature review

Braz J Phys Ther. 2022 Nov-Dec; 26(6): 100454. Published online 2022 Oct 17. doi: 10.1016/j.bjpt.2022.100454

Abstract

Background
Facial palsy (FP) is defined as an injury of the seventh cranial nerve pair, partial or total, which can be
classified as central or peripheral. Proprioceptive neuromuscular facilitation (PNF) is primarily used in the
functional recovery of upper and lower limb conditions, however the technique has also been used for FP.

Objective
To analyze the effect of PNF in the treatment of dysfunctions in FP.

Methods
Ten databases including BVS, CENTRAL Cochrane, CINAHL, PEDro, PubMed, Scielo, ScienceDirect, SCOPUS,
Web of Science, and Google Scholar were comprehensively searched for dates prior to April 2021.
Randomized controlled trials of PNF in individuals with dysfunctions caused by facial paralysis were
eligible. Outcomes measures were recovery rate and clinical recovery, both measured by using the House
Brackmann Scale. Recovery time was measured in days and synkinesis assessed with the Synkinesis
Assessment Questionnaire.

Results
A total of 184 patients were included. In general, the included studies have low methodological quality.
None of the five studies used PNF as the sole intervention. In all of the included studies PNF was used in
combination with other interventions. Our findings show very low evidence that PNF is more effective than
minimal intervention for treating FP.

Conclusion
We conclude that given the limited number of studies included and the low methodological quality
presented, recommendations based on these studies should be interpreted with caution. The effects of
PNF on facial paralysis are not clear.

Keywords: Facial paralysis, Kabat, Proprioceptive neuromuscular facilitation, PNF
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Vikrant G Salphale, Rakesh K Kovela, Moh'd Irshad Qureshi 

Appraisal of the Effectiveness of Pelvic Proprioceptive Neuromuscular Facilitation Methods to Optimize
Balance and Gait in an Eight-Year-Old Child

Cureus. 2022 Sep 27;14(9):e29648. doi: 10.7759/cureus.29648. eCollection 2022 Sep.

Abstract
Among the different variants of cerebral palsy (CP), spastic diplegia has a greater frequency than the other
variants, with each subtype having a diverse clinical presentation. Pelvic asymmetry is observed frequently
in children with spastic diplegia which influences the functional abilities of the child such as balancing
abilities and independent walking. Currently, physical therapists tackle this condition through numerous
strategies of treatment, with each treatment strategy having its own significance. This case report
emphasizes the effectiveness of pelvic proprioceptive neuromuscular facilitation (PNF) techniques in
optimizing the balance and gait parameters in an eight-year-old female child who presented with spastic
diplegia. The child came into the outpatient Department of Neuro Physiotherapy with complaints of delay
in attaining milestones according to her age as well as her inability to balance and walk on her toes.
History revealed that there was a delayed cry pointing toward birth asphyxia and the linkage of birth
asphyxia in the emergence of CP. Pelvic PNF has a beneficial impact on optimizing trunk control and
stability. This research presents evidence that pelvic PNF optimizes the balancing capacities and gait
parameters and rectifies the malalignment of the pelvis in children with spastic diplegia. The findings of
this case report prove that pelvic malalignment which influences the balance and walking abilities of the
child can be rectified and tackled with pelvic PNF techniques.
Keywords: gait parameters; pelvic malalignment; pelvic proprioceptive neuromuscular facilitation; spastic
diplegia; task-oriented training.
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Manali A Boob, Rakesh K Kovela 

Effectiveness of Pelvic Proprioceptive Neuromuscular Facilitation Techniques on Balance and Gait
Parameters in Chronic Stroke Patients: A Randomized Clinical Trial

Cureus. 2022 Oct 24;14(10):e30630. doi: 10.7759/cureus.30630. eCollection 2022 Oct.

Abstract

Background Stroke is the second leading reason for death and the third most common reason for
disability. Stroke is a source of possible substantial harm and is often more disabling than lethal. Common
stroke defects include stiffness, tiredness, loss of balance on the afflicted side, as well as gait impairment,
resulting in an inability to sustain postural alignment. Pelvic proprioceptive neuromuscular facilitation
(PNF) is a physical rehabilitation that combines functionally dependent diagonal activity patterns with
neuromuscular facilitator strategies to improve motor behaviour, endurance, and muscle activity and
control. This protocol was created to describe the experimental study design for evaluating the combined
impact of pelvic PNF and task-oriented exercises in chronic stroke patients to improve balance and gait
parameters. Aim and objective The purpose of our study is to investigate the effectiveness of pelvic PNF as
well as task-oriented exercises on balance, gait parameters, and in pelvic asymmetry. 

Methods The participants (n=30) were stroke survivors who fulfilled the inclusion criteria for research and
were divided into two groups. The regimen lasted four weeks and took 30 minutes each day. Patients were
evaluated at the beginning and end of their treatment. In both groups, pre- and post-intervention
outcome measures were recorded and the data was analyzed. 

Result Following four weeks of rehabilitation, subjects showed remarkable improvement in balance, gait
parameters, and pelvic inclination in both groups, i.e., pelvic PNF and task-oriented exercises in group A
and task-oriented exercises in group B, but Group A showed a major improvement in outcome measures. A
p-value of less than 0.05 was considered significant. Despite the fact that both treatment regimens were
successful for the patient, pelvic PNF combined with task-oriented exercises exhibits a statistically
significant difference from task-oriented exercises. 

Conclusion Pelvic PNF along with task-oriented exercises proved to be beneficial and can help in the
restoration of balance and gait parameters as a result of normalisation in the geometry and symmetry of
the pelvis in stroke patients. The pelvis, which is a connecting link between the trunk and lower limbs,
plays a crucial role in balance and also in lower limb performance exclusively in gait.

Keywords: berg balance scale; gait velocity; palpation meter; pelvic inclination; proprioceptive
neuromuscular facilitation.
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Tasneem M Lakkadsha, Moh'd Irshad Qureshi, Rakesh K Kovela, Sakina S Saifee, Shivani S Lalwani

Efficacy of Single Stretching Session of Iliopsoas Using Proprioceptive Neuromuscular Facilitation Versus
Muscle Energy Technique on Low Back Pain in Patients With Lumbar Hyper-Lordosis

Cureus. 2022 Aug 12;14(8):e27916. doi: 10.7759/cureus.27916. eCollection 2022 Aug

Abstract
Background and objectives One of the most frequent conditions for which people seek physiotherapy
treatment is low back pain (LBP). When the aetiology of low back pain is whittled down to mechanical
factors, pelvic tilting becomes apparent. The iliopsoas muscle is the key to relieving LBP in such
circumstances, and since it is tightened, we concentrated on stretching it adequately in this study.
Proprioceptive neuromuscular facilitation (PNF) and muscle energy technique (MET) are two stretching
techniques that we have compared for this purpose. There are many other stretching techniques available,
but the evidence has proven these two to be the most effective. 

Methods The participants in the study were those between the ages of 18 and 60 who had exaggerated
lumbar lordosis, or LBP, and met the inclusion criteria. There were two groups created: A and B. PNF and
traditional physiotherapy was used to manage the participants in group A, and MET and traditional
physiotherapy were used to manage the participants in group B. Each group underwent the same pre-and
post-tests, which included the Numerical Pain Rating Scale (NPRS) to assess pain intensity; a universal
goniometer to measure hip joint extension range of motion (ROM) to assess iliopsoas flexibility; and a
side-lying X-ray to measure the lumbosacral angle (LSA) to determine the angle of lumbar lordosis.

 Result In both the stretching interventions, i.e., PNF and MET, there were statistically significant
differences in pain, hip extension range of motion, and lumbar lordosis angle (P > 0.0001). However, for the
PNF group, the difference between the pre-and post-test was greater than that for the MET group.
Conclusion The current study, which included 100 participants, demonstrated that both PNF and MET are
remarkably effective for loosening the tight iliopsoas. A comparison of both techniques showed that the
PNF group had benefited significantly more than the MET group.

Keywords: anterior pelvic tilting; low back pain; lumbar hyper-lordosis; muscle energy technique;
proprioceptive neuromuscular facilitation.
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Suiqing Yu, Lihua Lin, Hongying Liang, Ming Lin, Weixin Deng, Xinshu Zhan, Xihua Fu, Chunlong Liu 

Gender difference in effects of proprioceptive neuromuscular facilitation stretching on flexibility and
stiffness of hamstring muscle

Front Physiol. 2022 Jul 22;13:918176. doi: 10.3389/fphys.2022.918176. eCollection 2022.

Abstract

Objective: This study investigated the acute effects of PNF stretching on hamstring flexibility and muscle
stiffness of lower limbs between genders. Methods: 15 male and 15 female university students without any
injury histories on lower limbs in the past 3 months were included in this study were selected. All subjects
were measured by MyotonPRO before and after stretching to determine the muscle stiffness of the biceps
femoris muscle (BF), semitendinosus muscle (ST) of the hamstring and the medial gastrocnemius muscles
(MG), lateral gastrocnemius muscles (LG), and the soleus (SOL) of the triceps surae muscles. Additionally,
their flexibility was measured using the sit-and-reach test (the SR test) and passive hip range of motion
(ROM). Differences based on time (pre-stretching vs. post-stretching) and sex (females vs. males) were
assessed using 2 × 2 repeated measures AVONA. 

Results: There was a significant decrease in the stiffness of the hamstring and triceps surae muscles after
stretching (BF, MG, LG, and SOL: p < 0.001; ST: p = 0.003). The muscle stiffness of the hamstring and triceps
surae muscles is larger in males than in females at all time points (p < 0.001). There was a significant
increase in hip flexion angle and the SR test in males and females after PNF stretching (p < 0.001);
However, there was no difference in the change in the muscle stiffness and the flexibility between genders
(p > 0.05). 
Conclusion: PNF stretching helped improve hamstring flexibility and decrease muscle stiffness. Stretching
the hamstrings can also contribute to a decrease in the stiffness of the triceps surae muscles. The muscle
stiffness of males before and after stretching is always greater than that of females. However, there was
no difference in the change of improvement in stretching between genders.
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Effectiveness of Pelvic Proprioceptive Neuromuscular Facilitation on Balance and Gait Parameters in
Children With Spastic Diplegia

Abstract

Background Among several variants of Cerebral Palsy, Spastic Diplegic is encountered most commonly in
clinical setups. A majority of children with Spastic Diplegia manifest themselves with a disturbance in the
geometrical orientation of their pelvis, which imposes an effect on their functional capabilities like walking
with independence. This research had an emphasis on the extraction of the efficacy of Pelvic
Proprioceptive Neuromuscular Facilitation (PNF) Techniques on Balance and Gait Parameters in children
suffering from Spastic Diplegia.

 Method Participants included in the study were between the age groups of 8 to 12 years who were
diagnosed with Spastic Diplegia with an independent sitting and walking ability and who are coming in
stages I to III according to Gross Motor Function Classification System. Subjects in group A were given
Pelvic PNF techniques for 15 minutes on both sides along with Task-Oriented training for 30 minutes, six
days a week and continuously for four weeks, while the subjects in group B were given only Task-Oriented
activity for the same duration. The pre- and post-treatment assessments of all 40 subjects were gathered
using the Paediatric Balance Scale, Palpation Meter device, and Gait Parameters.

 Results The study included 40 participants, which were segregated into two groups of 20 subjects in each
group. Group A received Pelvic Proprioceptive Neuromuscular Facilitation with Task-Oriented Training, and
group B received only Task-Oriented training activities. The contrast of pre- and post-treatment findings of
both the groups revealed that group A reported a significant improvement in their outcomes (P>0.0001).

 Conclusion The present study, which included 40 subjects, has generated evidence regarding the efficacy
of Pelvic PNF on Balance and Gait Parameters in children with Spastic Diplegia.

Keywords: balance; gait parameters; pelvic congruency; pelvic proprioceptive neuromuscular facilitation;
spastic diplegia; task-oriented training.
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Effect of Different Numbers of Interset Antagonist Proprioceptive Neuromuscular Facilitation Stretching
on the Total Number of Repetitions for the Agonists

Abstract

Recent studies have observed that stretching applied to antagonist muscles can promote improvement in
agonist muscle performance. The purpose of this study was to investigate the effect of different numbers
of interset proprioceptive neuromuscular facilitation (PNF) stretching for the antagonists on the total
number of repetitions completed for the agonists (quadriceps) in the leg extension exercise. Fourteen
physically active individuals (age: 29.35 ± 10.5 years; body mass: 79.1 ± 11.34 kg; height: 170.4 ± 8.7 cm)
participated in this study. 

The following experimental protocols were performed: 1) Traditional protocol (Traditional) - without
previous stretching; 2) PNF with lesser duration (PNF1-3 sets of 20 secs.); 3) PNF with greater duration
(PNF2-3 sets of 30 secs.). Within the experimental protocols (PNF1 and PNF2), stretching exercises for the
antagonists were performed before and between the four sets of the unilateral leg extension exercise. All
tests were performed on the dominant limb only. The results showed that there was a significant
difference in the total number of repetitions for the PNF2 protocol versus the Traditional protocol (p =
0.026). However, there was no significant difference between the PNF1 protocol versus the Traditional
protocol (p = 0.577).

 In conclusion, in the leg extension exercise, an extended duration of interset PNF stretching for the
hamstrings, promoted greater contractile performance for the quadriceps as demonstrated by significantly
greater total repetitions over four sets.

Keywords: Muscle stretching exercises; flexibility; resistance training.
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Proprioceptive Neuromuscular Facilitation Neck Pattern and Trunk Specific Exercise on Trunk Control and
Balance-an Experimental Study

Abstract

Background: Most stroke survivors continue to live with disabilities and may require physical
rehabilitation to control the trunk and balance during the post-stroke period. The cause of lack of trunk
control and balance among stroke patients is the weakened trunk muscle strength.

Purpose: To study the effect of proprioceptive neuromuscular facilitation (PNF) neck pattern and trunk-
specific exercise on trunk control and balance among stroke patients.

Setting: The study was conducted at the medical wards of Saveetha Medical College and Hospital, Chennai,
India.

Participants: Sixty patients with stroke who met the inclusion criteria participated in the study.

Research design: This is a quasi-experimental study.

Intervention: PNF trunk-specific exercise was administered to the experimental group for 45 min of 28
sessions, which contained 15 min of stretching exercise and 30 min trunk-specific exercise. The control
group received routine hospital care services.

Main outcome measures: The study's primary outcome was balance and trunk control, measured by the
Berg Balance Scale (BBS) and Trunk Impairment Scale (TIS) before the intervention and at the end of the
intervention of 28 days.

Results: Within-group analysis, paired t test showed a significant improvement comparing the trunk
control and balance score before (13.40±1.04 & 25.40±1.81) and after (15.03±0.96 & 27.07± 1.48) the
intervention in the experimental group (p < .001). Between-group analysis, both the experimental and
control group post-test mean score of TIS (15.03±0.96 &13.70±1.15) and BBS (27.07±1.48 & 25.30±1.73) showed
significant difference (p < .001).

Conclusion: PNF neck pattern and trunk-specific exercise used in this study effectively improved balance
and trunk control among patients with stroke.
Keywords: balance; neck pattern; proprioceptive neuromuscular facilitation; stroke; trunk control; trunk-
specific exercise.

 FEBRUARY 2023 IPNFA ® Research committee newsletter

30

https://pubmed.ncbi.nlm.nih.gov/?term=Salphale+VG&cauthor_id=36415346
https://pubmed.ncbi.nlm.nih.gov/?term=Salphale+VG&cauthor_id=36415346
https://pubmed.ncbi.nlm.nih.gov/?term=Salphale+VG&cauthor_id=36415346
https://pubmed.ncbi.nlm.nih.gov/?term=Salphale+VG&cauthor_id=36415346
https://pubmed.ncbi.nlm.nih.gov/?term=Salphale+VG&cauthor_id=36415346
https://pubmed.ncbi.nlm.nih.gov/?term=Salphale+VG&cauthor_id=36415346


Pokaż więcej

R

Cristina Campos-Villegas, Sofía Pérez-Alenda, Juan J Carrasco, Celedonia Igual-Camacho, José Manuel
Tomás-Miguel, Sara Cortés-Amador 

J Hand Ther. 2022 Aug 7;S0894-1130(22)00080-1. doi: 10.1016/j.jht.2022.07.005. Online ahead of print.

Effectiveness of proprioceptive neuromuscular facilitation therapy and strength training among post-
menopausal women with thumb carpometacarpal osteoarthritis. A randomized trial

Abstract

Background: Thumb carpometacarpal osteoarthritis (CMC OA) greatly affects post-menopausal women. It
is characterized by pain and functional deficits that limit the performance of activities of daily life and
affect quality of life.

Purpose: Analyze the effects of 4/weeks strength training, with and without proprioceptive
neuromuscular facilitation (PNF) on the disability among post-menopausal women with thumb CMC OA.
Secondly, analyze the effects on pain, mobility, and strength.

Study design: Superiority randomized clinical trial.

Methods: 42 women were randomly allocated to strength training program (SEG, n = 21) and to a strength
training plus PNF therapy program (PNFG, n = 21). The Disability (disabilities of the arm, shoulder and
hand questionnaire), pain (visual analogue scale), mobility (Kapandji Test), and hand strength were
evaluated pre, post intervention (at 4 weeks) and follow-up (at 8 weeks).

Results: Disability was significantly reduced in both groups after intervention, but reduction was
statistically superior in PNFG (between-group mean difference [MD] = -16.69 points; CI = -21.56:-11.82;
P<.001; d = 2.14). Similar results were observed for secondary outcomes: pain (MD = -2.03; CI = -2.83:-1.22;
P<.001; d = 1.58), mobility (MD = 0.96; CI = 0.52:1.38; P<.001; d = 1.40) and strength (grip: MD = 3.47kg; CI =
1.25:5.69; P = .003; d = 0.97, palmar: MD = 0.97kg; CI = 0.14:1.80; P = .024; d = 0.72, tip: MD = 1.12kg; CI =
0.41:1.83; P = .003; d = 0.99 and key pinch: MD = 0.85kg; CI = 0.001:1.70; P = .049; d = 0.62). These
improvements were maintained at follow-up.

Conclusions: The combination of PNF exercises and strength training is more effective for reducing
disability pain and improve mobility and strength in post-menopausal women with CMC OA than a
programme based solely on strength.

Keywords: Hand osteoarthritis; Menopause; Pain; Proprioceptive training; Strength training.
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