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Abstract

Objective:  (1)  To  identify  the  characteristics  of  PNE  programs  in  terms  of

teaching-learning  strategies,  session  modality,  content  delivery  format,  number  of

sessions,  total  minutes  and  instructional  support  material  used  in  patients  with

chronic  musculoskeletal  pain,  (2)  to  describe  PNE  adaptations  for  patients  with

different  educational  levels  or  cultural  backgrounds,  and  (3)  to  describe  the

influence of the patient's educational level or cultural background on the effects of

PNE.  Methods:  The  PRISMA  guideline  for  scoping  reviews  was  followed.  Nine

databases were systematically searched up to July 8, 2023. Articles that examined

clinical  or  psychosocial  variables  in  adults  with  chronic  musculoskeletal  pain  who

received  PNE  were  included.  Results:  Seventy-one  articles  were  included.  Studies

found  benefits  of  PNE  through  passive/active  teaching-learning  strategies  with

group/individual  sessions.  However,  PNE  programs  presented  great  heterogeneity

and  adaptations  to  PNE  were  poorly  reported.  Most  studies  did  not  consider

educational  level  and culture  in  the  effects  of  PNE.  Conclusions:  Despite  the  large

number  of  studies  on  PNE  and  increased  interest  in  this  intervention,  the

educational  level  and  culture  are  poorly  reported  in  the  studies.  Practical

implications:  It  is  recommended  to  use  passive  and/or  active  teaching-learning

strategies  provided  in  individual  and/or  group  formats  considering  the  patient's

educational level and culture. © 2024 Elsevier B.V.

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies, educational

level, and cultural perspective

Página 1



Authors

Salazar-Méndez  J.;  Cuyul-Vásquez  I.;  Ponce-Fuentes  F.;  Guzmán-Muñoz  E.;

Núñez-Cortés R.; Huysmans E.; Lluch-Girbés E.; Viscay-Sanhueza N.; Fuentes J.

Author full names

Salazar-Méndez,  Joaquín  (58104586500);  Cuyul-Vásquez,  Iván  (57209860226);

Ponce-Fuentes,  Felipe  (57220897645);  Guzmán-Muñoz,  Eduardo  (56520381200);

Núñez-Cortés,  Rodrigo  (56925558600);  Huysmans,  Eva  (57190020029);

Lluch-Girbés,  Enrique  (55768021700);  Viscay-Sanhueza,  Nelson  (58614521100);

Fuentes, Jorge (23488192900)

Author(s) ID

58104586500;  57209860226;  57220897645;  56520381200;  56925558600;

57190020029; 55768021700; 58614521100; 23488192900

Year

2024

Source title

Patient Education and Counseling

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies, educational

level, and cultural perspective

Página 2



Volume

123.0

Art. No.

108201

DOI

10.1016/j.pec.2024.108201

Link

https://www.scopus.com/inward/record.uri?eid=2-s2.0-85186065314&doi=10.1016

%2fj.pec.2024.108201&partnerID=40&md5=2e8f7da50bfcd37e46ef105717b9fed4

Affiliations

Escuela  de  Kinesiología,  Facultad  de  Salud,  Universidad  Santo  Tomás,  Chile;

Departamento  de  Procesos  Terapéuticos,  Facultad  de  Ciencias  de  la  Salud,

Universidad  Católica  de  Temuco,  Chile;  Facultad  de  las  Ciencias  de  la  Salud,

Universidad Autónoma de Chile, Temuco, Chile; Escuela de Kinesiología, Facultad de

Medicina  y  Ciencias  de  la  Salud,  Universidad  Mayor,  Temuco,  Chile;  Escuela  de

Kinesiología,  Facultad  de  Ciencias  de  la  Salud,  Universidad  Autónoma  de  Chile,

Talca, Chile; Physiotherapy in Motion Multispeciality Research Group (PTinMOTION),

Department of Physiotherapy, University of Valencia, Valencia, Spain; Departament

of Physical Therapy, Faculty of Medicine, University of Chile, Santiago, Chile; Pain in

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies,

educational level, and cultural perspective

Página 3



Motion  Research  Group  (PAIN),  Department  of  Physiotherapy,  Human  Physiology

and  Anatomy,Faculty  of  Physical  Education  and  Physiotherapy,  Vrije  Universiteit

Brussel,  Brussels,  1090,  Belgium;  Department  of  Physical  Medicine  and

Physiotherapy,  University  Hospital  Brussels,  Brussels,  1090,  Belgium;  Research

Foundation  -  Flanders  (FWO),  Brussels,  Belgium;  Unidad  de  Medicina  Física  y

Rehabilitación, Hospital Dr. Gustavo Fricke, Chile; Clinical Research Lab, Department

of Physical Therapy, Catholic University of Maule, Chile; Faculty of Rehab Medicine,

University of Alberta, Edmonton, Canada

Authors with affiliations

Salazar-Méndez  J.,  Escuela  de  Kinesiología,  Facultad  de  Salud,  Universidad  Santo

Tomás,  Chile;  Cuyul-Vásquez  I.,  Departamento  de  Procesos  Terapéuticos,  Facultad

de  Ciencias  de  la  Salud,  Universidad  Católica  de  Temuco,  Chile,  Facultad  de  las

Ciencias de la Salud, Universidad Autónoma de Chile, Temuco, Chile; Ponce-Fuentes

F., Escuela de Kinesiología, Facultad de Medicina y Ciencias de la Salud, Universidad

Mayor,  Temuco,  Chile;  Guzmán-Muñoz  E.,  Escuela  de  Kinesiología,  Facultad  de

Salud,  Universidad  Santo  Tomás,  Chile,  Escuela  de  Kinesiología,  Facultad  de

Ciencias de la Salud, Universidad Autónoma de Chile, Talca, Chile; Núñez-Cortés R.,

Physiotherapy in Motion Multispeciality Research Group (PTinMOTION), Department

of  Physiotherapy,  University  of  Valencia,  Valencia,  Spain,  Departament  of  Physical

Therapy, Faculty of Medicine, University of Chile, Santiago, Chile; Huysmans E., Pain

in Motion Research Group (PAIN), Department of Physiotherapy, Human Physiology

and  Anatomy,Faculty  of  Physical  Education  and  Physiotherapy,  Vrije  Universiteit

Brussel,  Brussels,  1090,  Belgium,  Department  of  Physical  Medicine  and

Physiotherapy,  University  Hospital  Brussels,  Brussels,  1090,  Belgium,  Research

Foundation  -  Flanders  (FWO),  Brussels,  Belgium;  Lluch-Girbés  E.,  Physiotherapy  in

Motion Multispeciality Research Group (PTinMOTION), Department of Physiotherapy,

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies,

educational level, and cultural perspective

Página 4



University  of  Valencia,  Valencia,  Spain,  Pain  in  Motion  Research  Group  (PAIN),

Department  of  Physiotherapy,  Human  Physiology  and  Anatomy,Faculty  of  Physical

Education  and  Physiotherapy,  Vrije  Universiteit  Brussel,  Brussels,  1090,  Belgium;

Viscay-Sanhueza  N.,  Unidad  de  Medicina  Física  y  Rehabilitación,  Hospital  Dr.

Gustavo  Fricke,  Chile;  Fuentes  J.,  Clinical  Research  Lab,  Department  of  Physical

Therapy,  Catholic  University of  Maule,  Chile,  Faculty of  Rehab Medicine,  University

of Alberta, Edmonton, Canada

Author Keywords

Chronic pain; Culture; Educational status; Pain neuroscience education; PNE

Index Keywords

Adult;  Chronic  Pain;  Educational  Status;  Humans;  Learning;  Musculoskeletal  Pain;

Pain  Management;  academic  achievement;  chronic  pain;  cultural  background;

educational  status;  human;  learning;  musculoskeletal  pain;  neuroscience;  patient

education;  practice  guideline;  publication;  Review;  social  psychology;  teaching;

adult; analgesia; chronic pain; musculoskeletal pain; psychology

References

Fayaz  A.,  Croft  P.,  Langford  R.M.,  Donaldson L.J.,  Jones  G.T.,  Prevalence of  chronic

pain  in  the  UK:  a  systematic  review  and  meta-analysis  of  population  studies,  BMJ

Open, 6,  (2016);  Rice A.S.C.,  Smith B.H.,  Blyth F.M.,  Pain and the global  burden of

disease,  Pain,  157,  pp.  791-796,  (2016);  Global  Burden  of  Disease  Study  2013

Collaborators, Global, regional, and national incidence, prevalence, and years lived

with  disability  for  301  acute  and  chronic  diseases  and  injuries  in  188  countries,

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies,

educational level, and cultural perspective

Página 5



1990-2013:  a  systematic  analysis  for  the  Global  Burden  of  Disease  Study  2013,

Lancet,  2015,  386,  pp.  743-800,  (2013);  Ferreira-Valente  M.A.,  Pais-Ribeiro  J.L.,

Jensen M.P., Associations between psychosocial factors and pain intensity, physical

functioning,  and  psychological  functioning  in  patients  with  chronic  pain:  a

cross-cultural comparison, Clin J Pain, 30, (2014); Ulug N., Yakut Y., Alemdaroglu I.,

Yilmaz O., Comparison of pain, kinesiophobia and quality of life in patients with low

back and neck pain, J Phys Ther Sci, 28, pp. 665-670, (2016); Lin I., Wiles L., Waller

R.,  Goucke  R.,  Nagree  Y.,  Gibberd  M.,  Et  al.,  What  does  best  practice  care  for

musculoskeletal  pain  look  like?  Eleven  consistent  recommendations  from

high-quality clinical practice guidelines: systematic review, Br J Sports Med, 54, pp.

79-86,  (2020);  Louw  A.,  Puentedura  E.J.,  Diener  I.,  Zimney  K.J.,  Cox  T.,  Pain

neuroscience  education:  which  pain  neuroscience  education  metaphor  worked

best?,  S  Afr  J  Physiother,  75,  (2019);  Moseley  G.L.,  Butler  D.S.,  Fifteen  years  of

explaining  pain:  the  past,  present,  and  future,  J  Pain,  16,  pp.  807-813,  (2015);

Eneberg-Boldon  K.,  Schaack  B.,  Joyce  K.,  Pain  neuroscience  education  as  the

foundation of interdisciplinary pain treatment, Phys Med Rehabil Clin N Am, 31, pp.

541-551, (2020); Malfliet A., Leysen L., Pas R., Kuppens K., Nijs J., Van Wilgen P., Et

al., Modern pain neuroscience in clinical practice: applied to post-cancer, paediatric

and sports-related pain, Braz J Phys Ther, 21, pp. 225-232, (2017); Louw A., Zimney

K.,  Puentedura  E.J.,  Diener  I.,  The  efficacy  of  pain  neuroscience  education  on

musculoskeletal  pain:  A  systematic  review  of  the  literature,  Physiother  Theory  Pr,

32, pp. 332-355, (2016); Watson J.A., Ryan C.G., Cooper L., Ellington D., Whittle R.,

Lavender  M.,  Et  al.,  Pain  Neuroscience  Education  for  Adults  With  Chronic

Musculoskeletal  Pain:  A  Mixed-Methods  Systematic  Review  and  Meta-Analysis,  J

Pain,  20,  pp.  1140.e1-1140.e22,  (2019);  Salazar-Mendez  J.,  Leao  Ribeiro  I.,

Garrido-Castillo  M.,  Gacitua  J.,  Effects  of  pain  neuroscience  education  on

psycho-emotional  and  cognitive  variables  in  individuals  with  chronic

musculoskeletal  pain:  a  systematic  review  of  randomised  clinical  trials,  Eur  J

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies,

educational level, and cultural perspective

Página 6



Physiother,  9,  1,  (2023);  Leake  H.B.,  Moseley  G.L.,  Stanton  T.R.,  O'Hagan  E.T.,

Heathcote  L.C.,  What  do  patients  value  learning  about  pain?  A  mixed-methods

survey on the relevance of target concepts after pain science education, Pain, 162,

pp.  2558-2568,  (2021);  King  R.,  Robinson  V.,  Elliott-Button  H.L.,  Watson  J.A.,  Ryan

C.G.,  Martin  D.J.,  Pain  reconceptualisation  after  pain  neurophysiology  education  in

adults  with  chronic  low  back  pain:  a  qualitative  study,  Pain  Res  Manag,  2018,

(2018);  Galan-Martin  M.A.,  Montero-Cuadrado F.,  Lluch-Girbes  E.,  Coca-Lopez  M.C.,

Mayo-Iscar  A.,  Cuesta-Vargas  A.,  Pain  neuroscience  education  and  physical

therapeutic exercise for patients with chronic spinal pain in Spanish physiotherapy

primary  care:  a  pragmatic  randomized  controlled  trial,  J  Clin  Med  Res,  9,  (2020);

Louw A., Puentedura E.J., Zimney K., Cox T., Rico D., The clinical implementation of

pain neuroscience education: a survey study, Physiother Theory Pr, 33, pp. 869-879,

(2017); Nuñez-Cortes R., Cruz-Montecinos C., Torreblanca-Vargas S., Andersen L.L.,

Tapia  C.,  Ortega-Palavecinos  M.,  Et  al.,  Social  determinants  of  health  and physical

activity are related to pain intensity and mental health in patients with carpal tunnel

syndrome, Musculoskelet Sci Pract, 63, (2023); Pate J.W., Veage S., Lee S., Hancock

M.J., Hush J.M., Pacey V., Which patients with chronic pain are more likely to improve

pain biology knowledge following education?, Pain Pr, 19, pp. 363-369, (2019); Reis

F.J.J., Nijs J., Parker R., Sharma S., Wideman T.H., Culture and musculoskeletal pain:

strategies, challenges, and future directions to develop culturally sensitive physical

therapy  care,  Braz  J  Phys  Ther,  26,  (2022);  Mescouto  K.,  Olson  R.E.,  Hodges  P.W.,

Setchell J., A critical review of the biopsychosocial model of low back pain care: time

for  a  new  approach?,  Disabil  Rehabil,  44,  pp.  3270-3284,  (2022);  Munn  Z.,  Peters

M.D.J.,  Stern  C.,  Tufanaru  C.,  McArthur  A.,  Aromataris  E.,  Systematic  review  or

scoping  review?  Guidance  for  authors  when  choosing  between  a  systematic  or

scoping  review  approach,  BMC  Med  Res  Method,  18,  (2018);  Tricco  A.C.,  Lillie  E.,

Zarin W., O'Brien K.K., Colquhoun H., Levac D., Et al., PRISMA Extension for Scoping

Reviews (PRISMA-ScR): checklist and explanation, Ann Intern Med, 169, pp. 467-473,

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies,

educational level, and cultural perspective

Página 7



(2018);  Arksey  H.,  O'Malley  L.,  Scoping  studies:  towards  a  methodological

framework, Int J Soc Res Method, 8, pp. 19-32, (2005); Treede R.-D., Rief W., Barke

A., Aziz Q., Bennett M.I., Benoliel R., Et al., A classification of chronic pain for ICD-11,

Pain,  156,  pp.  1003-1007,  (2015);  Ouzzani  M.,  Hammady  H.,  Fedorowicz  Z.,

Elmagarmid A., Rayyan-a web and mobile app for systematic reviews, Syst Rev, 5,

(2016);  Abdel-Baset  A.M.,  Abdellatif  M.A.,  Ahmed  H.H.S.,  El  Shaarawy  N.K.,  Pain

neuroscience  education  versus  transcutaneous  vagal  nerve  stimulation  in  the

management of patients with fibromyalgia, Egypt Rheuma, 45, pp. 191-195, (2023);

Areso-Boveda  P.B.,  Mambrillas-Varela  J.,  Garcia-Gomez  B.,  Moscosio-Cuevas  J.I.,

Gonzalez-Lama J.,  Arnaiz-Rodriguez E.,  Et  al.,  Effectiveness of  a group intervention

using  pain  neuroscience  education  and  exercise  in  women  with  fibromyalgia:  a

pragmatic controlled study in primary care, BMC Musculoskelet Disord, 23, (2022);

Barrenengoa-Cuadra M.J., Angon-Puras L.A., Moscosio-Cuevas J.I., Gonzalez-Lama J.,

Fernandez-Luco M., Gracia-Ballarin R., Effectiveness of pain neuroscience education

in  patients  with  fibromyalgia:  structured  group  intervention  in  primary  care,  Aten

Prima, 53, pp. 19-26, (2021); Barrenengoa-Cuadra M.J.,  Munoa-Capron-Manieux M.,

Fernandez-Luco  M.,  Angon-Puras  L.A.,  Romon-Gomez  A.J.,  Azkuenaga  M.,  Et  al.,

Effectiveness  of  a  structured  group  intervention  based  on  pain  neuroscience

education for patients with fibromyalgia in primary care: a multicentre randomized

open-label  controlled trial,  Eur J  Pain,  25,  pp.  1137-1149, (2021);  Ceballos-Laita L.,

Mingo-Gomez  M.T.,  Estebanez-de-Miguel  E.,  Bueno-Gracia  E.,  Navas-Camara  F.J.,

Verde-Rello  Z.,  Et  al.,  Does  the  addition  of  pain  neurophysiology  education  to  a

therapeutic exercise program improve physical function in women with fibromyalgia

syndrome? Secondary analysis of a randomized controlled trial, J Clin Med Res, 10,

(2021);  Saracoglu  I.,  Leblebicier  M.A.,  Yaman  F.,  Kavuncu  V.,  Pain  neuroscience

education combined with usual treatment for fibromyalgia syndrome: a randomized

controlled trial,  Int  J  Rheum Dis,  24,  pp.  1409-1418,  (2021);  Serrat  M.,  Almirall  M.,

Muste M., Sanabria-Mazo J.P., Feliu-Soler A., Mendez-Ulrich J.L., Et al., Effectiveness

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies,

educational level, and cultural perspective

Página 8



of  a  multicomponent  treatment  for  fibromyalgia  based  on  pain  neuroscience

education, exercise therapy, psychological support, and nature exposure (NAT-FM):

a  pragmatic  randomized  controlled  trial,  J  Clin  Med  Res,  9,  (2020);  Serrat  M.,

Sanabria-Mazo  J.P.,  Almirall  M.,  Muste  M.,  Feliu-Soler  A.,  Mendez-Ulrich  J.L.,  Et  al.,

Effectiveness  of  a  multicomponent  treatment  based  on  pain  neuroscience

education,  therapeutic  exercise,  cognitive  behavioral  therapy,  and  mindfulness  in

patients  with  fibromyalgia  (FIBROWALK Study):  a  randomized controlled trial,  Phys

Ther, 101, (2021); Serrat M., Coll-Omana M., Albajes K., Sole S., Almirall M., Luciano

J.V., Et al., Efficacy of the FIBROWALK multicomponent program moved to a virtual

setting  for  patients  with  fibromyalgia  during  the  COVID-19  pandemic:  a

proof-of-concept RCT performed alongside the state of alarm in Spain, Int J Environ

Res Public Health,  18, (2021);  Serrat M.,  Albajes K.,  Navarrete J.,  Almirall  M.,  Lluch

Girbes  E.,  Neblett  R.,  Et  al.,  Effectiveness  of  two  video-based  multicomponent

treatments  for  fibromyalgia:  the  added  value  of  cognitive  restructuring  and

mindfulness  in  a  three-arm  randomised  controlled  trial,  Behav  Res  Ther,  158,

(2022);  Sousa  D.,  Almeida  A.P.,  Lourenco  L.A.,  Alvares  B.P.,  Avila  MA  L.D.,  Pain

neuroscience  education  improves  quality  of  life  when  added  to  aquatic  exercise

therapy  for  women  with  fibromyalgia:  randomized  controlled  clinical  trial,  Disabil

Rehabil, pp. 1-11, (2023); van Ittersum M.W., van Wilgen C.P., van der Schans C.P.,

Lambrecht  L.,  Groothoff  J.W.,  Nijs  J.,  Written  pain  neuroscience  education  in

fibromyalgia:  a  multicenter  randomized  controlled  trial,  Pain  Pr,  14,  pp.  689-700,

(2014);  Alves  S.M.,  Puentedura  E.J.,  Silva  A.G.,  Pain  neuroscience  education  and

graded  exposure  versus  Pilates  and  postural  education:  a  pilot  study  in  an

occupational context, Physiother Theory Pr, pp. 1-12, (2022); Bodes Pardo G., Lluch

Girbes  E.,  Roussel  N.A.,  Gallego  Izquierdo  T.,  Jimenez  Penick  V.,  Pecos  Martin  D.,

Pain  neurophysiology  education  and  therapeutic  exercise  for  patients  with  chronic

low back pain: a single-blind randomized controlled trial, Arch Phys Med Rehabil, 99,

pp.  338-347,  (2018);  Cana-Pino  A.,  Apolo-Arenas  M.D.,  Falla  D.,  Lluch-Girbes  E.,

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies,

educational level, and cultural perspective

Página 9



Espejo-Antunez  L.,  Supervised  exercise  with  or  without  laser-guided  feedback  for

people  with  non-specific  chronic  low  back  pain.  A  randomized  controlled  clinical

trial, J Electro Kinesiol, 70, (2023); Gardner T., Refshauge K., McAuley J., Goodall S.,

Hubscher  M.,  Smith  L.,  Patient-led  goal  setting:  a  pilot  study  investigating  a

promising  approach  for  the  management  of  chronic  low  back  pain,  Spine,  41,  pp.

1405-1413, (2016);  Gardner T.,  Refshauge K.,  McAuley J.,  Hubscher M.,  Goodall  S.,

Smith  L.,  Combined  education  and  patient-led  goal  setting  intervention  reduced

chronic low back pain disability and intensity at 12 months: a randomised controlled

trial,  Br J  Sports Med, 53, pp. 1424-1431, (2019); Gibbs M.T., Morrison N.M., Raftry

S.,  Jones  M.D.,  Marshall  P.W.,  Does  a  powerlifting  inspired  exercise  programme

better compliment pain education compared to bodyweight exercise for people with

chronic low back pain? A multicentre, single-blind, randomised controlled trial,  Clin

Rehabil, 36, pp. 1199-1213, (2022); Gorji S.M., Mohammadi Nia Samakosh H., Watt

P., Henrique Marchetti P., Oliveira R., Pain neuroscience education and motor control

exercises versus core stability  exercises on pain,  disability,  and balance in women

with chronic low back pain, Int J Environ Res Public Health, 19, (2022); Gul H., Erel

S., Toraman N.F., Physiotherapy combined with therapeutic neuroscience education

versus  physiotherapy  alone  for  patients  with  chronic  low  back  pain:  a  pilot,

randomized-controlled  trial,  Turk  J  Phys  Med  Rehabil,  67,  pp.  283-290,  (2021);

Ibrahim  A.A.,  Akindele  M.O.,  Ganiyu  S.O.,  Effectiveness  of  patient  education  plus

motor control exercise versus patient education alone versus motor control exercise

alone for rural community-dwelling adults with chronic low back pain: a randomised

clinical trial, BMC Musculoskelet Disord, 24, (2023); Jensen M.P., Mendoza M.E., Ehde

D.M., Patterson D.R., Molton I.R., Dillworth T.M., Et al., Effects of hypnosis, cognitive

therapy, hypnotic cognitive therapy, and pain education in adults with chronic pain:

a  randomized clinical  trial,  Pain,  161,  pp.  2284-2298,  (2020);  Kanaan S.F.,  Alhendi

Z.M.,  Almhdawi  K.A.,  Aldahamsheh  Z.,  Ismail  N.,  Khalil  H.,  Evaluating  the

effectiveness of a comprehensive education on low back pain treatment outcomes:

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies,

educational level, and cultural perspective

Página 10



a controlled clinical study, Clin Rehabil, 37, pp. 98-108, (2023); Kim K.-S., An J., Kim

J.-O.,  Lee  M.-Y.,  Lee  B.-H.,  Effects  of  pain  neuroscience  education  combined  with

lumbar stabilization exercise on strength and pain in patients with chronic low back

pain:  randomized  controlled  trial,  J  Pers  Med,  12,  (2022);  Moseley  G.L.,  Nicholas

M.K.,  Hodges  P.W.,  A  randomized  controlled  trial  of  intensive  neurophysiology

education  in  chronic  low  back  pain,  Clin  J  Pain,  20,  pp.  324-330,  (2004);  Moseley

G.L.,  Evidence  for  a  direct  relationship  between  cognitive  and  physical  change

during an education intervention in people with chronic low back pain, Eur J Pain, 8,

pp. 39-45, (2004); Moseley G.L., Joining forces – combining cognition-targeted motor

control  training  with  group  or  individual  pain  physiology  education:  a  successful

treatment for chronic low back pain, J Man Manip Ther, 11, pp. 88-94, (2003); Orhan

C.,  Lenoir  D.,  Favoreel  A.,  Van  Looveren  E.,  Yildiz  Kabak  V.,  Mukhtar  N.B.,  Et  al.,

Culture-sensitive  and  standard  pain  neuroscience  education  improves  pain,

disability,  and pain cognitions in first-generation Turkish migrants with chronic low

back pain: a pilot randomized controlled trial, Physiother Theory Pr, 37, pp. 633-645,

(2021);  Pires  D.,  Cruz  E.B.,  Caeiro  C.,  Aquatic  exercise  and  pain  neurophysiology

education versus aquatic  exercise alone for  patients with chronic low back pain:  a

randomized controlled trial, Clin Rehabil, 29, pp. 538-547, (2015); Rabiei P., Sheikhi

B., Letafatkar A., Comparing pain neuroscience education followed by motor control

exercises  with  group-based  exercises  for  chronic  low  back  pain:  a  randomized

controlled trial, Pain Pr, 21, pp. 333-342, (2021); Richter M., Rauscher C., Kluttig A.,

Mallwitz  J.,  Delank  K.-S.,  Effect  of  additional  pain  neuroscience  education  in

interdisciplinary  multimodal  pain  therapy  on  current  pain.  a  non-randomized,

controlled  intervention  study,  J  Pain  Res,  13,  pp.  2947-2957,  (2020);  Rizzo  R.R.N.,

Medeiros  F.C.,  Pires  L.G.,  Pimenta  R.M.,  McAuley  J.H.,  Jensen M.P.,  Et  al.,  Hypnosis

enhances the effects of pain education in patients with chronic nonspecific low back

pain:  a  randomized  controlled  trial,  J  Pain,  19,  pp.  1103.e1-1103.e9,  (2018);  Rizzo

R.R.N.,  Lee H.,  Cashin  A.G.,  Costa  L.O.P.,  Gustin  S.M.,  McAuley J.H.,  The mediating

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies,

educational level, and cultural perspective

Página 11



effect  of  pain  catastrophizing  on  pain  intensity:  the  influence  of  the  timing  of

assessments,  Eur J  Pain,  25,  pp.  1938-1947, (2021);  Ryan C.G.,  Gray H.G.,  Newton

M.,  Granat  M.H.,  Pain  biology  education  and  exercise  classes  compared  to  pain

biology  education  alone  for  individuals  with  chronic  low  back  pain:  a  pilot

randomised  controlled  trial,  Man  Ther,  15,  pp.  382-387,  (2010);  Saracoglu  I.,  Arik

M.I.,  Afsar  E.,  Gokpinar  H.H.,  The  effectiveness  of  pain  neuroscience  education

combined  with  manual  therapy  and  home  exercise  for  chronic  low  back  pain:  a

single-blind  randomized  controlled  trial,  Physiother  Theory  Pr,  38,  pp.  868-878,

(2020);  Saracoglu  I.,  Arik  M.I.,  Afsar  E.,  Gokpinar  H.H.,  The  short-term  effects  of

neuroscience pain education on quality of life in patients with chronic low back pain:

a  single-blinded  randomized  controlled  trial,  Eur  J  Integr  Med,  33,  (2020);  Song  J.,

Kim H., Jung J., Lee S., Soft-tissue mobilization and pain neuroscience education for

chronic  nonspecific  low  back  pain  with  central  sensitization:  a  prospective

randomized single-blind controlled trial,  Biomedicines, 11, (2023); Tellez-Garcia M.,

de-la-Llave-Rincon  A.I.,  Salom-Moreno  J.,  Palacios-Cena  M.,  Ortega-Santiago  R.,

Fernandez-de-Las-Penas C., Neuroscience education in addition to trigger point dry

needling for the management of patients with mechanical chronic low back pain: a

preliminary clinical trial, J Bodyw Mov Ther, 19, pp. 464-472, (2015); Unal M., Evci K

E., Kocaturk M., Algun Z.C., Investigating the effects of myofascial induction therapy

techniques  on  pain,  function  and  quality  of  life  in  patients  with  chronic  low  back

pain,  J  Bodyw  Mov  Ther,  24,  pp.  188-195,  (2020);  Vishali  K.,  Vijaya  Kumar  R.V.,

Vasanthan,  Effect  of  pain  education  on  quality  of  life  of  chronic  low  back  pain

patients, Indian J Physiother Occup Ther, 16, (2022); Walti P., Kool J., Luomajoki H.,

Short-term  effect  on  pain  and  function  of  neurophysiological  education  and

sensorimotor retraining compared to usual physiotherapy in patients with chronic or

recurrent  non-specific  low  back  pain,  a  pilot  randomized  controlled  trial,  BMC

Musculoskelet Disord, 16, (2015); Rufa A.P., DPT O.C.S., Beissner K.P.; Brage K., Ris

I., Falla D., Sogaard K., Juul-Kristensen B., Pain education combined with neck- and

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies,

educational level, and cultural perspective

Página 12



aerobic training is more effective at relieving chronic neck pain than pain education

alone–a preliminary randomized controlled trial, Man Ther, 20, pp. 686-693, (2015);

Javdaneh N., Saeterbakken A.H., Shams A., Barati A.H., Pain neuroscience education

combined  with  therapeutic  exercises  provides  added  benefit  in  the  treatment  of

chronic  neck  pain,  Int  J  Environ  Res  Public  Health,  18,  (2021);  Khosrokiani  Z.,

Letafatkar  A.,  Hadadnezhad  M.,  Sokhanguei  Y.,  Comparison  the  effect  of  pain

neuroscience and pain biomechanics education on neck pain and fear of movement

in patients with chronic nonspecific neck pain during the COVID-19 pandemic, Pain

Ther,  11,  pp.  601-611,  (2022);  Lopez-de-Uralde-Villanueva  I.,  Beltran-Alacreu  H.,

Fernandez-Carnero  J.,  La  Touche  R.,  Pain  management  using  a  multimodal

physiotherapy  program including  a  biobehavioral  approach  for  chronic  nonspecific

neck  pain:  a  randomized  controlled  trial,  Physiother  Theory  Pr,  36,  pp.  45-62,

(2020);  Matias  B.A.,  Vieira  I.,  Pereira  A.,  Duarte  M.,  Silva  A.G.,  Pain  neuroscience

education plus exercise compared with exercise in university students with chronic

idiopathic  neck pain,  Int  J  Ther  Rehabil,  26,  pp.  1-14,  (2019);  Mukhtar  N.B.,  Meeus

M., Gursen C., Mohammed J., De Pauw R., Cagnie B., Pilot study on the effects of a

culturally-sensitive  and  standard  pain  neuroscience  education  for  Hausa-speaking

patients  with  chronic  neck  pain,  Disabil  Rehabil,  44,  pp.  7226-7236,  (2022);

Valiente-Castrillo  P.,  Martin-Pintado-Zugasti  A.,  Calvo-Lobo  C.,  Beltran-Alacreu  H.,

Fernandez-Carnero  J.,  Effects  of  pain  neuroscience  education  and  dry  needling  for

the  management  of  patients  with  chronic  myofascial  neck  pain:  a  randomized

clinical  trial,  Acupunct Med,  39,  pp.  91-105,  (2021);  Bjornsdottir  S.V.,  Arnljotsdottir

M.,  Tomasson  G.,  Triebel  J.,  Valdimarsdottir  U.A.,  Health-related  quality  of  life

improvements among women with chronic pain: comparison of two multidisciplinary

interventions,  Disabil  Rehabil,  38,  pp.  828-836,  (2016);  Bjornsdottir  S.V.,  Triebel  J.,

Arnljotsdottir  M.,  Tomasson  G.,  Valdimarsdottir  U.A.,  Long-lasting  improvements  in

health-related  quality  of  life  among  women  with  chronic  pain,  following

multidisciplinary  rehabilitation,  Disabil  Rehabil,  40,  pp.  1764-1772,  (2018);  Burke

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies,

educational level, and cultural perspective

Página 13



A.L.J.,  Denson  L.A.,  Mathias  J.L.,  Does  a  brief  educational  session  produce  positive

change for individuals waiting for tertiary chronic pain services?, Pain Med, 17, pp.

2203-2217,  (2016);  Louw  A.,  Zimney  K.,  Puentedura  E.L.,  Retention  of  pain

neuroscience knowledge: a multi-centre trial, NZ J Physiother, 44, pp. 91-97, (2016);

Robinson V., King R., Ryan C.G., “Pain Neurophysiology Education” as part of a pain

management  service  decreases  fear  avoidance  and  improves  patient's

understanding of the neurophysiology of chronic pain at four months follow up, Pain

Rehabil  -  J  Physiother  Pain  Assoc,  34,  pp.  30-33,  (2013);  Rondon-Ramos  A.,

Martinez-Calderon  J.,  Diaz-Cerrillo  J.L.,  Rivas-Ruiz  F.,  Ariza-Hurtado  G.R.,

Clavero-Cano  S.,  Et  al.,  Pain  neuroscience  education  plus  usual  care  is  more

effective than usual care alone to improve self-efficacy beliefs in people with chronic

musculoskeletal  pain:  a  non-randomized controlled trial,  J  Clin  Med Res,  9,  (2020);

Sillevis R., Trincado G., Shamus E., The immediate effect of a single session of pain

neuroscience education on pain and the autonomic nervous system in subjects with

persistent  pain,  a  pilot  study,  PeerJ,  9,  (2021);  Fletcher  R.,  Braithwaite  F.A.,

Woodhouse  M.,  MacInnes  A.,  Stanton  T.R.,  Does  readiness  to  change  influence

pain-related  outcomes  after  an  educational  intervention  for  people  with  chronic

pain? A pragmatic, preliminary study, Physiother Theory Pr, 37, pp. 608-619, (2021);

Bults  R.M.,  van  Dongen  J.M.,  Ostelo  R.W.J.G.,  Nijs  J.,  Keizer  D.,  van  Wilgen  C.P.,

Effectiveness of a primary care multidisciplinary treatment for patients with chronic

pain  compared  with  treatment  as  usual,  J  Clin  Med  Res,  12,  (2023);  Gallagher  L.,

McAuley J., Moseley G.L., A randomized-controlled trial of using a book of metaphors

to  reconceptualize  pain  and  decrease  catastrophizing  in  people  with  chronic  pain,

Clin J Pain, 29, pp. 20-25, (2013); McKernan L.C., Crofford L.J., Kim A., Vandekar S.N.,

Reynolds W.S., Hansen K.A., Et al., Electronic delivery of pain education for chronic

overlapping  pain  conditions:  a  prospective  cohort  study,  Pain  Med,  22,  pp.

2252-2262, (2021); Vicente-Mampel J., Gargallo P., Bautista I.J., Blanco-Gimenez P.,

de  Bernardo  Tejedor  N.,  Alonso-Martin  M.,  Et  al.,  Impact  of  pain  neuroscience

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies,

educational level, and cultural perspective

Página 14



education  program  in  community  physiotherapy  context  on  pain  perception  and

psychosocial variables associated with it in elderly persons: a ranzomized controlled

trial, Int J Environ Res Public Health, 19, (2022); Bilterys T., Kregel J., Nijs J., Meeus

M., Danneels L., Cagnie B., Et al., Influence of education level on the effectiveness of

pain neuroscience education: a secondary analysis of a randomized controlled trial,

Musculoskelet Sci Pr, 57, (2022); Malfliet A., Kregel J., Meeus M., Danneels L., Cagnie

B.,  Roussel  N.,  Et  al.,  Patients  with  chronic  spinal  pain  benefit  from  pain

neuroscience  education  regardless  the  self-reported  signs  of  central  sensitization:

secondary  analysis  of  a  randomized  controlled  multicenter  trial,  PM  R,  10,  pp.

1330-1343,  (2018);  Malfliet  A.,  Kregel  J.,  Coppieters  I.,  De  Pauw  R.,  Meeus  M.,

Roussel  N.,  Et  al.,  Effect  of  pain  neuroscience  education  combined  with

cognition-targeted  motor  control  training  on  chronic  spinal  pain:  a  randomized

clinical trial,  JAMA Neurol,  75, pp. 808-817, (2018); Malfliet A.,  Kregel J.,  Meeus M.,

Roussel  N.,  Danneels  L.,  Cagnie  B.,  Et  al.,  Blended-learning  pain  neuroscience

education  for  people  with  chronic  spinal  pain:  randomized  controlled  multicenter

trial,  Phys  Ther,  98,  pp.  357-368,  (2018);  Murillo  C.,  Galan-Martin  M.A.,

Montero-Cuadrado  F.,  Lluch  E.,  Meeus  M.,  Loh  W.W.,  Reductions  in  kinesiophobia

and  distress  after  pain  neuroscience  education  and  exercise  lead  to  favourable

outcomes:  a  secondary  mediation  analysis  of  a  randomized  controlled  trial  in

primary care, Pain, (2023); Van Bogaert W., Coppieters I., Kregel J., Nijs J., De Pauw

R.,  Meeus  M.,  Et  al.,  Influence  of  baseline  kinesiophobia  levels  on  treatment

outcome in people with chronic spinal  pain,  Phys Ther,  101, (2021);  Chimenti  R.L.,

Post A.A., Rio E.K., Moseley G.L., Dao M., Mosby H., Et al., The effects of pain science

education  plus  exercise  on  pain  and  function  in  chronic  Achilles  tendinopathy:  a

blinded,  placebo-controlled,  explanatory,  randomized  trial,  Pain,  164,  pp.  e47-e65,

(2023);  Kohns  D.J.,  Urbanik  C.P.,  Geisser  M.E.,  Schubiner  H.,  Lumley  M.A.,  The

effects of a pain psychology and neuroscience self-evaluation internet intervention:

a  randomized  controlled  trial,  Clin  J  Pain,  36,  pp.  683-692,  (2020);  Manning  D.L.,

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies,

educational level, and cultural perspective

Página 15



Dickens  C.,  Health  literacy:  more  choice,  but  do  cancer  patients  have the  skills  to

decide?,  Eur  J  Cancer  Care,  15,  pp.  448-452,  (2006);  Hoving  C.,  Visser  A.,  Mullen

P.D.,  van  den  Borne  B.,  A  history  of  patient  education  by  health  professionals  in

Europe  and  North  America:  from  authority  to  shared  decision  making  education,

Patient  Educ  Couns,  78,  pp.  275-281,  (2010);  Naz  S.,  Gregory  R.,  Bahu  M.,

Addressing  issues  of  race,  ethnicity  and  culture  in  CBT  to  support  therapists  and

service managers to deliver culturally competent therapy and reduce inequalities in

mental health provision for BAME service users, Cogn Behav Ther, 12, (2019); Price

J.L.,  Cordell  B.,  Cultural  diversity  and patient  teaching,  J  Contin  Educ Nurs,  25,  pp.

163-166, (1994); Leininger M.M., (2006); Barbari V., Storari L.,  Maselli  F.,  Testa M.;

Wu A., March L., Zheng X., Huang J., Wang X., Zhao J., Et al., Global low back pain

prevalence  and  years  lived  with  disability  from  1990  to  2017:  estimates  from  the

Global Burden of Disease Study 2017, Ann Transl Med, 8, (2020); Escriche-Escuder

A.,  Nijs  J.,  Silbernagel  K.G.,  van  Wilgen  C.P.,  Plinsinga  M.L.,  Casana  J.,  Et  al.,  Pain

neuroscience education in persistent painful tendinopathies: a scoping review from

the  Tendon  PNE  Network,  Phys  Ther  Sport,  63,  pp.  38-49,  (2023);  Ertmer  P.A.,

Newby  T.J.,  Behaviorism,  cognitivism,  constructivism:  comparing  critical  features

from an instructional design perspective, Perform Improv Q, 26, pp. 43-71, (2013);

Harris  N.,  Bacon  C.E.W.,  Developing  cognitive  skills  through  active  learning:  a

systematic  review  of  health  care  professions,  Athl  Train  Educ  J,  14,  pp.  135-148,

(2019);  Ram A.,  Booth  J.,  Thom J.M.,  Gibbs  M.T.,  Jones  M.D.,  Are  improvements  in

pain  neurophysiology  knowledge  following  pain  science  education  associated  with

improved  outcomes  in  people  with  chronic  pain?:  A  systematic  review  and

meta-analysis,  Clin  J  Pain,  39,  pp.  41-52,  (2023);  Ziegler  A.-M.,  Minkalis  A.L.,

Langdon E.R., Vining R., Learning the neurobiology of pain: A scoping review of pain

education  from  an  instructional  design  perspective,  Patient  Educ  Couns,  105,  pp.

1379-1401,  (2022);  Nunez-Cortes  R.,  Salazar-Mendez  J.,  Calatayud  J.,  Malfliet  A.,

Lluch  E.,  Mendez-Rebolledo  G.,  Et  al.,  The  optimal  dose  of  pain  neuroscience

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies,

educational level, and cultural perspective

Página 16



education added to an exercise programme for patients with chronic spinal pain: a

systematic  review  and  dose-response  meta-analysis,  Pain,  (2023);  Salazar-Mendez

J.,  Nunez-Cortes R.,  Suso-Marti  L.,  Ribeiro I.L.,  Garrido-Castillo M.,  Gacitua J.,  Et al.,

Dosage matters: Uncovering the optimal duration of pain neuroscience education to

improve psychosocial variables in chronic musculoskeletal pain. A systematic review

and  meta-analysis  with  moderator  analysis,  Neurosci  Biobehav  Rev,  153,  (2023);

Siddall  B.,  Ram  A.,  Jones  M.D.,  Booth  J.,  Perriman  D.,  Summers  S.J.,  Short-term

impact  of  combining  pain  neuroscience  education  with  exercise  for  chronic

musculoskeletal  pain:  a  systematic  review  and  meta-analysis,  Pain,  163,  pp.

e20-e30,  (2022);  Lepri  B.,  Romani  D.,  Storari  L.,  Barbari  V.,  Effectiveness  of  pain

neuroscience  education  in  patients  with  chronic  musculoskeletal  pain  and  central

sensitization: a systematic review, Int J Environ Res Public Health, 20, (2023); Louw

A.,  Puentedura  E.L.J.,  Zimney  K.,  Teaching  patients  about  pain:  it  works,  but  what

should we call it?, Physiother Theory Pr, 32, pp. 328-331, (2016); Romm M.J., Ahn S.,

Fiebert I., Cahalin L.P., A meta-analysis of therapeutic pain neuroscience education,

using  dosage  and  treatment  format  as  moderator  variables,  Pain  Pr,  21,  pp.

366-380, (2021); Karran E.L., Grant A.R., Moseley G.L., Low back pain and the social

determinants of health: a systematic review and narrative synthesis, Pain, 161, pp.

2476-2493, (2020); Louw A., Nijs J., Puentedura E.J., A clinical perspective on a pain

neuroscience  education  approach  to  manual  therapy,  J  Man  Manip  Ther,  25,  pp.

160-168,  (2017);  Orhan  C.,  Van  Looveren  E.,  Cagnie  B.,  Mukhtar  N.B.,  Lenoir  D.,

Meeus M., Are pain beliefs, cognitions, and behaviors influenced by race, ethnicity,

and culture in patients with chronic musculoskeletal pain: a systematic review, Pain

Phys,  21,  pp.  541-558,  (2018);  Yoshikawa  K.,  Brady  B.,  Perry  M.A.,  Devan  H.,

Sociocultural  factors  influencing  physiotherapy  management  in  culturally  and

linguistically  diverse  people  with  persistent  pain:  a  scoping  review,  Physiotherapy,

107,  pp.  292-305,  (2020);  Caneiro  J.P.,  Bunzli  S.,  O'Sullivan  P.,  Beliefs  about  the

body  and  pain:  the  critical  role  in  musculoskeletal  pain  management,  Braz  J  Phys

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies,

educational level, and cultural perspective

Página 17



Ther,  25,  pp.  17-29,  (2021);  Anderson  S.R.,  Losin  E.A.R.,  A  sociocultural

neuroscience approach to pain, Cult Brain, 5, pp. 14-35, (2017); Orhan C., Cagnie B.,

Favoreel A., Van Looveren E., Akel U., Mukhtar N.B., Et al., Development of culturally

sensitive  pain  neuroscience  education  for  first-generation  Turkish  patients  with

chronic  pain:  a  modified  Delphi  study,  Musculoskelet  Sci  Pr,  39,  pp.  1-9,  (2019);

Mukhtar  N.B.,  Meeus  M.,  Gursen  C.,  Mohammed  J.,  Dewitte  V.,  Cagnie  B.,

Development  of  culturally  sensitive  pain  neuroscience  education  materials  for

Hausa-speaking  patients  with  chronic  spinal  pain:  a  modified  Delphi  study,  PLoS

One,  16,  (2021);  Engel  G.L.,  The  need  for  a  new  medical  model:  a  challenge  for

biomedicine, Science, (1977); Moseley G.L., (2017)

Correspondence Address

J.  Fuentes;  Clinical  Research  Lab,  Department  of  Physical  Therapy,  Catholic

University of Maule, Chile; email: jorgef@ualberta.ca

Publisher

Elsevier Ireland Ltd

ISSN

07383991

CODEN

PEDCD

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies, educational

level, and cultural perspective

Página 18



PubMed ID

38387389.0

Language of Original Document

English

Abbreviated Source Title

Patient Educ. Couns.

Document Type

Review

Publication Stage

Final

Source

Scopus

EID

2-s2.0-85186065314

Pain neuroscience education for patients with chronic pain: A scoping review from teaching–learning strategies, educational

level, and cultural perspective

Página 19


