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| Abstract |

Purpose: This study investigates research trends in the Proprioceptive Neuromuscular Facilitation (PNF) and Movement journal.
Methods: This study analyzes the frequency of keywords and their coincidences with medical subject headings (MeSH) over 15
years in 315 papers from volume 1, issue 1 to volume 15, issue 3 of a journal published by the Korean Proprioceptive Neuromuscular
Facilitation Association. The research types and levels are also analyzed, and the journals are classified by subject, diagnosis, application
of PNF, and technique used when PNF is applied. All of the variables are classified in five-year units and their trends are examined.
Results: A total of 315 papers were published in 40 issues, and 1190 keywords were used over 15 years. The most frequently used
keyword was “PNF.” For the keywords that coincided with the MeSH, there were 235 (19.74%) complete coincidence words, 167
(14.03%) incomplete coincidence words, and 788 (66.21%) complete incoincidence words. Thus, the number of complete
incoincidence words was the largest. For research types, there were 196 (61.90%) experimental studies, which was the most studied
research type. For research levels, there were 155 (49.21%) Level 3 studies (non-randomized trial), which was the research level with
the largest number of papers. Normal people were the most common subjects (121 cases, 38.41%), and the number of papers that
did not use PNF was 187 (59.37%), which was larger than those that used PNF. The most frequently used combination technique
was isotonics when PNF was used.

Conclusion: Basic data on PNF-related research was obtained by analyzing papers published over the past 15 years. This
information can be used to suggest future directions for PNF research.

Key Words: Keywords, Medical subject headings (MeSH), Research type, Research level, Diagnosis, PNF technique
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Table 1. Definitions of categories and subcategories

2) MeSH <Qlojete] U4

MeSH ¢lojete] A4S 24517 918l 315H
AAE STl vl==7 &gt Al kol A Al5-st
= 2012 MeSH = 2}-$-A(http://www.nlm.nih.gov/
mesh/MBrowser.html) 2 &-8&3}o] v w35}t 1547k
AR 11907]9] ZAJEo] MeSH 9lofol gkl 217]
(complete coincidence), E2F4 YU X(incompleter coincidence),
2+ -2 |(complete incoincidence)?] 3THA| R HA B
S8, 33t U] SR 49 o19) 6l s
2-ZoJAMHentry term use), THESQ F(singular-pleural
error), 2Fo] AF-8-(abbreviation use), THo]F-E2 X|(partial
word coincidence), To]FE ] X]-oll E 2]-8-0](partial
word coincidence with entry term use), THo] 2 2|-th
H4 9 Z(partial wordcoincidence with singular-pleural

erron) 2 Al 48 AA|51CH(Table 1).

Categories Subcategories Definition
Complet . .
omplete Complete coincidence between keyword and MeSH heading
coincidence
Incomplete .
coincidence Entry term Coincidence between keyword and MeSH entry term
. inci ke MeSH  headi ith singular-
Singular-pleural error Coincidence between keyword and MeSH heading, with singular
pleural error
Abbreviation Coincidence between keyword and MeSH heading with abbreviation
use
Partial word coincidence Coincidence between some part of keyword and MeSH heading
Partial word coincidence with  Coincidence between some part of keyword and MeSH entry
entry term term
Partial word coincidnece with ~ Coincidence between some part of keyword and MeSH heading
singular-pleural error with singular-pleurla error
Complete

incoincidence

Complete incoincidence between keyword and MeSH heading
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Type of study

Definition

Level of study

Review

Experimental study

Observative Analytic study

Descriptive study

Information

Animal research

Systemic review
Meta-analysis

Randomized controlled trial
Non randomized trial

Cohort studied
Case-controlled study
Cross-sectional study

Case reports
Narrative literature review
Qualitative research

Editorials
Expert opinion

Animal research
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Level
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Scapular, Scapulohumeral rhythm, Stabilize reversal, Step
ratio, Stroke”2] 117]] ZAlctol= ZF 2 A 7| =9 o
H, “Activities of daily living, Balance ability” 5 987}
ol ZF 1A AFR-E] QI TH(Table 4).

2008 5-€] 2012wl77}x] 5E7F AJLE 2ATh] 2
TR BIET} 0 AL “PNF'R, & 253)(5.68%)% L}e}
Wi, T HA R wo] ARRE Aol “Stroke” O 2
152](3.41%) ARE-E| AT Al WA} U] WA 8 W%
2 A FAITrol “Gaire} “Balance™] ] 7}7} 8]
(18194 75159 A=A 5L WA el A4
H S4do]= “Balance ability”2 o]+ U] WA &=
WER A8 “Balincc™e] £ o] 5lo] o]
SEithe A Bl AL “Stroke T FU3leha
& 4= It} “Stretching, Visual analog scale, Lower back
pain, Electromyography”+= Z}Z} 41(0.9%)4 ARE-E31
S, “Elderly, Flexibility, Transverse abdominis, Shoulder,
Hemiplegia, Stepper, Berg balance test”2] 77l S4lttol+=
747} 3 AREE]QIT) o] 2]o] “Stroke rehabilitation”
5 387} dojrt ZHz 21 A, “Exercise training” 5 26771
o7} gt WA ARE Z o2 UERithTable 5).

Table 3. Mean of keyword on ‘PNF and Movement from 2003 to 2017

Period Numbers per period Articles Keywords Mean of Keyword
2003-2007 6 42 153 3.64
2008-2012 18 119 440 3.69
2013-2017 16 154 597 417

Total 40 315 1190 3.91

Table 4. Frequency of keyword on ‘PNF and Movement’ from 2003 to 2007
Frequency Keyword Nlél:;:j(r)rgf %
21 PNF 1 13.72
3 Balance, Combination of isotonic, Gait, Proprioceptor 4 1.96
FAP, Hemoplegia, Instable scapular, Irradiation, Osteoarthritis, PNF
2 technique, Scapular, Scapulohumeral rhythm, Stabilize reversal, Step ratio, 11 1.31
Stroke
1 Activities of daily living, Balance ability, et al. 98 0.65

% means the percent of each word
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Table 5. Frequency of keyword on ‘PNF and Movement’ from 2008 to 2012

Number of 0
Frequency Keyword Keyword %

25 PNF 1 5.68
15 Stroke 1 3.41
8 Gait 1 1.81
7 Balance 1 1.59
5 Balance ability 1 1.13
4 Stretching, Visual analog scale, Lower back pain, Electromyography 4 0.90
3 Elderly, Flexibility, Transverse abdominis, Shoulder, Hemiplegia, Stepper, 7 0.68

Berg balance test ’

Stroke  rehabilitation, Range of motion, Sling, BMI, Physical therapy,

Soleus, Treadmill, Frozen shoulder, Physical therapist, Static.Dynamic

balance, Electromyogram, Tibialis anterior, Exercise, Stretching exercise,

Cerebral palsy, ICF, Depression, Proprioception, Rehabilitation, Memory,
2 PNF pattern, Step length, Stride length, Taping, Close kinetic chain, 38 0.45

Static balance, Swiss ball, Walking ability, Bridging exercise, Knee joint

angle, Lower extremity muscle activity, Lower extremity pattern, Closed

kinematic chain, Elderly women, Work-related musculoskeletal disorders,

Lifting, Irradiation, Motor learning
1 Exercise training, Balance performance, et al. 267 0.23

% means the percent of each word
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“Stroke”o| ™ & 263](4.36%), U] WAL} oAl WA=
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84711(19.09%), &4 L A|sh= Tro] 11671(26.36%),
2H BEAX|sH= tho] 24071(54.54%) 2 o] & 530
H3f] 2|7} obsleh 20139 FE 2017714 S|
7¢ 7)1AE Z=Altho] 5977) 2 MeSH £-0]9} &4 %]
Bh= thol 13370(22.27%), B9+ A x|sks Hole
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Table 6. Frequ

ency of keyword on ‘PNF and Movement from 2013 to 2017

Number of o
Frequency Keyword Keyword %
42 PNF 1 7.04
27 Balance 1 4.52
26 Stroke 1 4.36
12 Gait 1 2.01
8 Visual analog scale 1 1.34
7 Electromyography, Lower back pain 2 1.17
6 Walking, Coordinative locomotor training, Muscle activity 3 1.01
5 Contract-relax 1 0.84
4 Activities of daily living, Hemiplegia, Hold relax, Treadmill 4 0.67
International classification of functioning, Electroencephalogram, Evidence
3 based practice, Weight bearing, Balance ability, Grip strength, Inter-limb 1 0.50
coordinated exercise, Irradiation, Physical therapy, Rhythmic stabilization, ’
Walking ability
Abdominal muscle, Elderly, Dysphagia, Visual feedback, Hamstring, Gait
speed, Diffusion Tensor Imaging, Edema, Exercise, Parkinson disease,
Spinal cord injury, Accelerometer, Action observation training, Badminton
Players, Balance training, Biceps brachii, Bridging exercise, Center of
mass, Cervical spinal cord injuries, Clinical practice, Dynamic balance,
Elastic band, Elderly woman, Forward head posture, Functional movement
2 screen scores, Gluteus medius, Hand function, ICF Tool, Intensity, Leg 53 0.34
pattern, Mirror neuron system, Muscle activation, Muscle energy technique,
Neck disability index, Onset time, Oswestry disability index, Plantar
pressure, PNF pattern, PNF tapping, Purposeful activity, Scapular stabilizer
muscles, Sit to stand, Spinal alignment, Squat, Stabilizing reversal, Static
balance, Stretching, Trunk control ability, Trunk muscle, Trunk stability
exercise, Upper extremity function, Vastus medialis oblique
1 Upper arm, Cognitive function, et al. 292 0.17
% means the percent of each word
Table 7. Classification of keywords on ‘PNF and Movement from 2003 to 2017 according to MeSH terms
Period Complete coincidence Incomplete coincidence Complete incoincidence
2003-2007 18(11.76) 12(7.84) 123(80.39)
2008-2012 84(19.09) 116(26.36) 240(54.54)
2013-2017 133(22.27) 39(6.53) 425(71.18)
Total 235(19.74) 167(14.03) 788(66.21)
3. 937 SEljo| T2 B 1963 (61.90%), 2EA AL 13H(0.32%), 7| &X A

1107(34.92%), A& SH(1.59%), %%ma 3(0.95%)

g 9 o vkt APATL Y BT T WA 71
oﬂ uel BRE A%, DL 0W, APAT ATt B AOE vehgek
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2003515} 2007 71A] SEZE A 423 9] =
&, I WEEZH AT, AR B 0o, A
AL 2H(52.38%), 7|42 AT 18H(42.85%), 5
3 2H(4.76%) =02 LR 200815l 20127}
A szt AAE 11989 =2 3, 8 WL
T, BEE B 0, A AT 65H(54.62%), 7=

o o>~

>
R

0, ddd
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- 53TH(44.53%), TEAS 13H(0.84%) <O 2 LE} 1587 AR E = nF BF3 243 35a30
U o] 59 ek} fAke vk Bl 2013W ol =il 7P weH, oo R 659
2017E7bA] 5AZE AR E 1548 9] =8 F, 122 5ol g2 Zo2 YER)THTable 9)
Table 8. Type of studies in ‘PNF and Movement’ from 2003 to 2017
Type of study 2003-2007 2008-2012 2013-2017 Total
Review 0 0 0 0
Experimental stud: 22 65 109 196
P ey (52.38) (54.62) (70.78) (61.90)
. . 1 1
Observative analytic study 0 0 (0.64) (032)
Deserintive stud 18 53 39 110
escriptive study (42.85) (44.53) (25.32) (34.92)
. 5 5
Information 0 0 (3.25) (1.59)
. 2 1 3
Animal research 4.76) (0.84) 0 (0.95)
Table 9. Level of studies in ‘PNF and Movement from 2003 to 2017
Type of study 2003-2007 2008-2012 2013-2017 Total
Level 1 0 0 0 0
38 38
Level 2 0 0 (24.67) (12.06)
Level 3 2 62 71 155
eve (52.38) (52.10) (46.10) (49.21)
1 1
Level 4 0 (0.84) 0 032)
1 1 2
Level 5 0 (0.84) (0.65) (0.64)
Level 6 18 54 39 111
eve (42.85) (45.38) (25.32) (35.24)
5 5
Level 7 0 0 (3.25) (1.59)
2 1 3
Level 8 (4.76) (0.84) 0 (0.95)
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Table 10. Diagnosis of subjects in ‘PNF and Movement' from 2003 to 2017

Diagnosis 2003-2007 2008-2012 2013-2017 Total
Stroke 8(19.04) 32(26.89) 50(32.47) 90(28.57)
Traumatic brain injury 3(7.14) 3(0.95)
Total knee replacement 1(2.38) 1(0.32)
Osteoarthritis 3(7.14) 1(0.84) 4(1.27)
Myofascia pain syndrome 1(2.38) 1(0.84) 2(0.63)
Low back pain 2(4.76) 5(4.20) 9(5.84) 16(5.08)
Aging 4(3.36) 4(1.27)
Cerebral palsy 2(1.68) 2(0.63)
Malalignment syndrome 2(1.68) 2(0.63)
Adhesive capsulitis 1(0.84) 1(0.32)
Lymphoma 1(0.84) 1(0.32)
Golf elbow 1(0.84) 1(0.32)
Frozen shoulder 1(0.84) 1(0.32)
Mitochondrial myopathy 1(0.84) 1(0.32)
Parkinson’s disease 1(0.84) 2(1.30) 3(0.95)
Spinal cord injury 1(0.84) 6(3.90) 7(2.22)
Scoliosis 1(0.84) 1(0.65) 2(0.63)
Herniated intervertebral disc 1(0.84) 1(0.65) 2(0.63)
ACL rupture 2(1.30) 2(0.63)
Visual display terminal syndrome 1(0.65) 1(0.32)
Osmotic demyelination syndrome 1(0.65) 1(0.32)
Impingement syndrome 1(0.65) 1(0.32)
Wrist pain 1(0.65) 1(0.32)
Tennis elbow 1(0.65) 1(0.32)
Normal subject 8(19.04) 43(36.13) 70(45.45) 121(38.41)
Non subject 16(38.09) 20(16.81) 8(5.19) 44(13.97)
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Table 11. The research that used PNF intervention in ‘PNF and Movement' from 2003 to 2017
Type of study 2003-2007 2008-2012 2013-2017 Total
. . 21 38 69 128
PNE intervention (50.00) (31.93) (44.80) (40.63)
. . 21 81 85 187
Not PNF intervention (50.00) (68.07) (55.20) (59.37)
Table 12. PNF technique in ‘PNF and Movement from 2003 to 2017
Technique 2003-2007 2008-2012 2013-2017 Total
Stabilizing revesals 3 13 16
Rhythmic stabilization 3 1 12 16
Hold-relax 3 7 8 18
Contract-relax 2 4 8 14
Rhythmic initiation 3 10 13
Combination of isotonics 5 4 18 27
Repeated stretch 2 2
Dynamic reversal 2 2 7 11

Replication
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