
Introduction:

Pain in the area between the 12th lower costal 
margin and the inferior gluteal folds is considered to be 
low back pain. It leads to the highest number of Years 
Lived with Disability (YLD) than any other condition 
and ranks at fourth place in relation to the burden of 
disease.(1,2) It is a highly prevalent condition 
worldwide, with females affected more than men and 
had a greater incidence among higher age groups.(3-5)

Low back pain develops into chronic low back pain 
in approximately 10% to 20% of all affected 
individuals, which is known as pain exceeding the time 

duration of 3 to 6 months.(6) The global prevalence of 
chronic low back pain in individuals between 24 to 39 
years of age was 4.2%, whereas a prevalence of 19.6% 
was found in those with ages between 20 to 59 years 
old.(7-9)

Various predictors including work-related 
dissatisfaction, high workload, increased psychological 
distress, mood disorders like anxiety and depression, 
smoking and obesity, have all been recognized for 
chronic low back pain.(10) As far as the heterogeneous 
nature of clinical presentations of chronic low back pain 
is concerned, it was classified into 3 categories: 
Nociceptive Pain: Result of noxious stimulation of 
peripheral nerve endings, Neuropathic Pain: Arising 
from nerve entrapment or nerve root inflammation, and 
Central Sensitization Pain.(11)

Central Sensitization results in pain due to hyper 
responsive nociceptive neurons and recruitment of 
subthreshold or normal stimuli. This can be clinically 
detected by determining the presence of hyperalgesia 
and allodynia.(12-14) Testing for the presence of 
Waddell signs has proven their utility in this respect. 
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ABSTRACT
Background: Low back pain develops into Chronic Low Back Pain (CLBP) due to the contribution of various 
psychosocial factors in approximately 10-20% of all patients. CLBP is classified into three groups namely 
neuropathic, nociceptive and central sensitization (CS). CS results in pain due to hyper-responsive nociceptive 
neurons and recruitment of sub-threshold or normal stimuli. 
Objective: To determine the frequency of central sensitization in patients with chronic low back pain
Methods: A descriptive cross-sectional observational study was conducted on 388 patients with CLBP, aged 
between 18 to 44 years, using non-probability convenient sampling. Patients were recruited from Ghurki Trust 
and Teaching Hospital, whereas, adults with a history of spinal surgery within the last 12 months, use of 
NSAIDs/analgesics, and coexisting neurological, respiratory, cardiac, or rheumatic disorder were excluded. The 
participants were requested to fill the Central Sensitization Inventory (CSI) questionnaire which has a test-retest 
reliability of 0.817.
Results: Out of 388 participants, 22.7% (n=88) of the participants demonstrated subclinical central 
sensitization. Mild central sensitization was reported by 33.0% (n=128) participants, 20.6% (n=80) 
demonstrated moderate central sensitization scores on the CSI. Whereas, severe central sensitization was found 
in 13.4% (n=52) participants and 10.3% (n=40) of the participants reported extreme central sensitization 
category based on their scores on the CSI.
Conclusion: Mild central sensitization was reported frequently among patients with chronic low back pain.
Keywords: Central Sensitization, Central Sensitization Inventory, Chronic low back pain, Low back pain.
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These signs point the clinician towards an alteration of 
behavioral and psychosocial response in any given 
patient.(15)

The term "central sensitization" was first used by 
Woolf, where it was described as a syndrome of 
hypersensitivity characterized by an exaggerated 
response to a stimulus resulting from a low nociceptive 
threshold.(16) Two mechanisms were put forward by 
Woolf to describe the process of central sensitization, 
the first mechanism involved the recruitment of 
subthreshold sensory inputs by previously ineffective 
synaptic junctions resulting in activation of a 
nociceptive circuit. The second mechanism occurring 
simultaneously includes central augmentation of the 
pain response resulting from amplified neuronal 
activity. A combination of these two processes generates 
an excessive pain response known as central 
sensitization.(17,18)

Central sensitization affects pain intensity 
experienced by patients which is linked to changes in 
the CNS, as well as cognitive and psychological 
factors.(19-21) Other symptoms which may be 
attributed to the presence of central sensitization 
include cognitive dysfunction, headaches, dizziness, 
sleep disturbances and fatigue.(17)

Pain Neurophysiology Education is a recently 
developed approach that targets central sensitization by 
inducing a change in the patient's beliefs towards their 
pain.(22,23) Negative attitudes and behaviors related to 
pain, such as fear-avoidance behavior and catastrophizing 
has diminished with the assistance of this technique. 
Lower pain ratings and disability has also been reported 
in patients who have received pain neurophysiology 
education.(24,25) Cognitive Behavioral Therapy as part 
of a pain psychology program should be incorporated 
in altering pain perception related to central 
sensitization.(26)

This study may help to fill the existing gaps in 
knowledge and improve understanding pertaining to the 
phenomenon of central sensitization (CS) and will 
facilitate physical therapists in the recognition of 
symptoms and signs of CS in patients suffering from 
Chronic Low Back Pain (CLBP). As the previous 
literature provides insufficient knowledge regarding CS 
among patients with CLBP, it would set a background 
for physical therapists in the assessment of patients with 
central sensitization type of chronic low back pain, so 
that they may be able to differentiate it from pain due to a 
musculoskeletal source. Hence, the results of this study 

would provide a greater understanding of the 
presentation of CS in CLBP and help clinicians to 
classify CS in the patients with CLBP, potentially 
resulting in targeted interventions and better outcomes.

Methods:

It was a descriptive cross-sectional observational 
study, conducted at Ghurki Trust and Teaching Hospital, 
Lahore, from June 2020 till December 2020 after 
approval from the Lahore College of Physical Therapy's 
ethical board. 388 participants were recruited to 
participate in this study using non-probability 
convenience sampling technique. The study was 
approved by the ethical board of Lahore College of 
Physical Therapy (LCPT/DPT/16/540).

Adults aged between 18 to 44 years, reported low 
back pain for 24 weeks or more, moderate to high-
intensity pain, disproportionate pain after normal tissue 
healing time, use of antipsychotic drugs prescribed by a 
physician, and 3 or more Waddell signs positive out of 5 
were included in the study (Waddell signs- superficial 
and non-anatomic tenderness over a wide area of lumbar 
skin to light touch or pinch, axial loading and acetabular 
rotation simulation with a positive sign considered if 
pain occurs in first 30° of rotation, distracted straight leg 
raise (SLR) discrepancy which is deemed positive when 
pain is reported by the patient on formal SLR 
examination in supine position and marked decrease in 
pain on distracted SLR in sitting position and the 
examiner extends the knee. An exaggerated painful 
response to such a stimulus was considered 
overreaction, which is not reproduced on providing 
same stimulus at a later time and regional weakness and 
sensory disturbance). Whereas, adults with a history of 
spinal surgery within the last 12 months, use of 
NSAIDs/analgesics, and coexisting neurological, 
respiratory, cardiac, or rheumatic disorder were 
excluded. 

The participants were requested to fill out the 
Central Sensitization Inventory (CSI) questionnaire 
with assurance to maintain their anonymity and 
complete protection of their provided data. The CSI has 
a test-retest reliability of 0.817 and Cronbach's alpha of 
0.879. (27) It is a self-report type of questionnaire 
consisting of 25 items. Each item is rated from 0 (never) 
to 4 (Always) on a Likert scale and the total score of all 
items is calculated out of 100. A score of 0 to 29 will 
place the participant in the Subclinical category, 30 to 39 
score falls into the Mild category, 40 to 49 is Moderate, 
50 to 59 would be labeled as Severe and a score of 60 to 
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100 would be categorized as Extreme central 
sensitization. The CSI 25 questions are further divided 
into sub-categories which are physical symptoms, 
emotional distress, headache/jaw symptoms and other 
symptoms. Psychosocial factors are mentioned in 
emotional distress symptoms which include questions 
related to stress that make symptoms worse, for 
instance, feeling sad or depressed, having anxiety 
attacks, poor memory, and difficulty in concentrating.

Data was entered and analyzed using the Statistical 
Package for Social Sciences (SPSS) version 21. Data 
was presented using frequency tables, pie charts and bar 
charts

Results:

Out of 388 participants, the minimum age was 18 
years and maximum was 44 years with a mean age of 
30.3 and standard deviation (SD) of 8.18. Gender 
distribution is shown in figure 1 where 236 participants 
were females and 152 were males.

Central sensitization among patients with chronic 
low back pain was assessed with CSI as shown in Table 
2. The table showed the CS was classified into following 
domains on the basis of symptoms such as physical, 
emotional distress, headache, jaw symptoms, skin 
problems and feeling lethargic in the morning.

Figure 1: Gender distribution of the participants

Table 1: Central Sensitization Inventory

  
 

Symptom 

 

Questions 
Never Rarely  Sometime  Often  Always

 

n(%) n(%)  n(%)  n(%)  n(%)  

 

  
Physical 

Symptom

 

Muscle stiff/achy 36(9.3) 72(18.6)  140(36)  76(19.6)  64(16.5)  

Pain all over body 56(14.4) 92(23.7)  152(39)  40(10.3)  48(12.6)  

Do not sleep well 24(6.2) 148(38)  124(32)  56(14.4)  36(9.4)  

Pelvic pain 184(48) 80(20.4)  80(20.4)  24(6.1)  20(5.1)  

Tension in neck & 

shoulder 
32(8.2) 88(22.7)  132(34)  76(19.6)  60(15.5)  

 

 

 

Emotional 

Distress

 

Anxiety Attacks 108(28) 44(11.2)  132(34)  84(21.6)  20(5.2)  

Difficulty 

concentrating 
56(14.4) 104(26.9)  120(30.9)  64(16.5)  44(11.3)  

Stress makes 

symptoms worse 

84(21.6) 68(17.6)  124(32)  56(14.4)  56(14.4)  

Sad or depressed 20(5.3) 96(24.8)  156(40)  88(22.7)  28(7.2)  
Poor memory 80(20.6) 96(24.6)  112(29)  60(15.5)  40(10.3)  

 

 
Headache/ 
Jaw 

Symptom

 

Sensitive to bright 

lights 

144(37.1) 64(16.5)  96(24.7)  60(15.5)  24(6.2)  

Headaches 8(2) 108(28)  108(28)  160(41)  4(1)  
Pain in jaw 160(41) 132(34)  40(10.3)  56(14.7)  0(0)  
Certain smells make 
dizzy 

184(47.5) 76(19.5)  40(10.3)  48(12.4)  40(10.3)  

Other 

symptoms 

Un-fresh in morning 20(5.2) 40(10.3)  228(58.8)  76(19.6)  24(6.1)  
Skin problems 112(29) 92(23.7)  84(21.6)  84(21.6)  16(4.1)  
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Participants of the study (n=388) completed the 

provided CSI questionnaire and were divided into 

subclinical, mild, moderate, severe, and extreme central 

sensitization categories according to the total score. 

Thus, 22.7% of the participants (n=88) demonstrated 

subclinical scores of central sensitizations. Whereas 

33% of the participants (n=128) reported mild central 

sensitization, 20.6% of the participants (n=80) 

demonstrated moderate central sensitization. However, 

severe central sensitization were found in 13.4% of the 

participants (n=52) and 10.3% (n=40) participants 

showed extreme central sensitization based on their 

scores on the CSI as shown in figure 2. 

Figure 2: Bar Chart showing severity of central sensitization

Discussion:

Central Sensitization (CS) is a phenomenon in 

which the central  nervous system becomes 

hypersensitive to pain, leading to increased pain 

perception and reduced pain thresholds. It is believed to 

be a factor which can contribute in developing and 

maintaining such chronic pain conditions as CLBP.(28) 

The current study is focused on determining the severity 

of central sensitization among patients with chronic low 

back pain. The study was first of its kind to be conducted 

in Pakistan as it emphasized the occurrence of central 

sensitization symptoms among patients suffering from 

chronic low back pain. Conclusion drawn from the 

present study indicates a wide variety of symptoms 

present in individuals with CLBP which points towards 

the phenomenon of central sensitization and mild 

central sensitization was reported in 33% of the 

participants.

Neblett R et al in 2015 carried out a study to evaluate 

whether a new screening tool called the central 

sensitization inventory (CSI) may help clinicians to 

identify people with central sensitization (CS). The CSI 

is a screening tool developed to notify medical 

professionals that a patient's presenting symptoms may 

be connected to a CSS and that further examination for a 

CSS should be taken into account in order to begin the 

most appropriate assessment and treatment plan. Thus, 

it was reported that in terms of sensitivity, the CSI 

accurately recognized 82.8% of CS patients as having a 

CS with a positive likelihood ratio of 2.93%, while 

54.8% of non-CS patients were correctly identified as 

not having a CSS (i.e., specificity). Although there is a 

large likelihood of false positives when evaluating 

patients with complicated pain and psychophysiological 

illnesses, the CSI is still a valuable and reliable tool for 

assessing individuals for the possibility of a CS.(29) 

However, in the current study, CSI was used to 

determine the severity of central sensitization as CSI has 

a test-retest reliability of 0.817 and a Cronbach's alpha 

of 0.879 and it reported the presence of mild CS in 

majority of the participants.
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Cristina Roldán-Jiménez et al. in 2020 conducted a 

cross-sectional study on Central Sensitization in 

Chronic Musculoskeletal Pain Disorders (CMPD) in 

different populations. This study calculated the 

percentage of patients with various CMPDs who also 

symptoms have linked to CS. Despite the fact that 

participants had average subclinical CSI total scores, 

participants with scores greater than 40 were discovered 

across a variety of CMPD, age, and BMI categories. 

High CSI scores had the greatest impact on people with 

LBP and neck discomfort in particular. In view of these 

findings, doctors are advised to use the CSI in CMPDs in 

addition to their assessment for better therapeutic 

decision-making.(30) Whereas, in the present study it 

was reported that 34% of the patient sometimes had 

tension in their neck and shoulder and 15.5% always had 

it. Moreover, 36% patients fell that their muscles were 

stiff sometimes and 16.5% always felt that their muscles 

were stiff and 12.6% always felt pain all over the body.

K Aoyagi, et al. in 2019 conducted a study on 

Subgroup of Chronic Low Back Pain Patients with 

Central Sensitization. This study concluded that 

patients with CS had more severe pain, greater 

disability, higher level of depression and anxiety 

compared to patients without CS.(31) Thus, in the 

current study, 34% reported to sometimes experience 

and 21.6% often had anxiety attacks, while whereas, 

40% patients stated sometimes having  and 22.7% often 

had depression. 

A cross-sectional study was carried out by E 

Huysmans et al. in 2018. The studies reported that 

cognitive and behavioral factors such as catastrophizing, 

pain behavior, kinesiophobia and pain intensity are 

associated with the presence of central sensitization. 

This is suggestive of the contribution of such factors to 

the persistence of pain and increased disability levels in 

chronic low back pain patients.(32) Hence, the current 

study 58.5% sometimes and 19.6% had often felt 

lethargic in the morning and 30.9% sometimes and 

16.5% often had difficulty in concentration.

JR Clark et al. in 2019 conducted a qualitative study 

and reported that central sensitization is found to be 

associated with poor outcomes in the population. 

Certain personal characteristics are found in these 

individuals, for instance, emotional and physical 

hypersensitivity, learning difficulties, history of trauma 

(either physical or emotional), anxiety and memory 

problems. The present study has also extracted similar 

findings with analysis of the answers provided by 

patients on the CSI.(33) Whereas, in the current study 

participants reported that stress makes symptoms worse 

in 32% patients sometimes and 14.4% stress makes 

symptoms were always worse.

In 2019 DM Klyne et al. reported that transition of 

acute low back pain into chronic low back pain can be 

averted by swift intervention which specifically targets 

the mechanism of central sensitization found in such 

patients in order to achieve better outcomes. However, 

several patients recover from the acute phase without 

developing central sensitization.(34) However, in the 

current study, the patient recruited had CLBP and 

majority of them reported mild central sensitization.

In 2017 D Goubert et al. reported that pain response 

augmentation was a characteristic of central 

sensitization. Altered pain processing is found in 

patients with mild to severe chronic low back pain by 

assessment of pain pressure thresholds in manual 

algometry testing.(35) Hence, as reported in the current 

study, 12.6% always had pain all over the body. 

Small sample size, data collected from a single 

setting and use of non-probability convenience 

sampling, affects the strength and generalizability of the 

results. Moreover, the study only identifies symptoms of 

central sensitization by use of a self-report questionnaire. 

Future studies conducted on a larger scale on multiple 

settings with diverse age groups could provide a greater 

amount of information about the presence of central 

sensitization symptoms in chronic low back pain 

patients. Quantitative data collected by tools such as 

Digital Pressure Algometer, Cold Pressure Test or 

Quantitative Sensory Testing could improve 

understanding related to central sensitization. 

Moreover, studies should be conducted to measure 

factors affecting scores of the CSI and the effects of CS 

on functional activities and activities of daily living of 

participants.

Conclusion: 

This study investigated the severity of central 

sensitization in patients with chronic low back pain and 

found symptoms of pain in areas other than the lower 

back region, including jaw pain, pelvic pain and 

generalized body pain. The scores of all participants led 

to the conclusion that mild central sensitization was 

reported frequently among patients with chronic low 
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back pain.

Acknowledgment: The authors would like to thank 

Dean Lahore College of Physical Therapy for his 

endless support and guidance.

Disclaimer: This paper is based on the thesis titled 

“Frequency of central sensitization among patients with 

chronic low back pain”.

Conflict of Interest: One of the authors of this article is 

also a member of the Institutional Review Board that 

provided ethical approval

Source of Funding: None to disclose.

References:

1. Hurwitz EL, Randhawa K, Yu H, Côté P, Haldeman 
S. The Global Spine Care Initiative: a summary of 
the global burden of low back and neck pain studies. 
European Spine Journal. 2018 Sep;27(6):796-801.

2. Hartvigsen J, Hancock MJ, Kongsted A, Louw Q, 
Ferreira ML, Genevay S, Hoy D, Karppinen J, 
Pransky G, Sieper J, Smeets RJ. What low back pain 
is and why we need to pay attention. The Lancet. 
2018 Jun 9;391(10137):2356-67.

3. Fatoye F, Gebrye T, Odeyemi I. Real-world 
incidence and prevalence of low back pain using 
rout ine ly  col lec ted  da ta .  Rheumatology 
international. 2019 Apr;39(4):619-26.

4. Carregaro RL, Tottoli CR, Rodrigues DD, Bosmans 
JE, da Silva EN, van Tulder M. Low back pain 
should be considered a health and research priority 
in Brazil: Lost productivity and healthcare costs 
between 2012 to 2016. PLoS One. 2020 Apr 
1;15(4):e0230902.

5. Grabovac I, Dorner TE. Association between low 
back pain and various everyday performances. 
Wi e n e r  k l i n i s c h e  Wo c h e n s c h r i f t .  2 0 1 9 
Nov;131(21):541-9.

6. Seo UH, Kim JH, Lee BH. Effects of Mulligan 
mobilization and low-level laser therapy on 
physical disability, pain, and range of motion in 
patients with chronic low back pain: a pilot 
randomized controlled trial. InHealthcare 2020 Jul 
29 (Vol. 8, No. 3, p. 237). MDPI.

7. Alonso-García M, Sarría-Santamera A. The 
economic and social burden of low back pain in 
Spain: a national assessment of the economic and 
social impact of low back pain in Spain. Spine. 2020 
Aug 15;45(16):E1026-32.

8. Gozukara MY, Gozukara MG, Turan SA. Lower 

back pain in patients applying to family health 

center. Medicine. 2022;11(4):1557-63.

9. Wong CK, Mak RY, Kwok TS, Tsang JS, Leung 

MY, Funabashi M, Macedo LG, Dennett L, Wong 

AY. Prevalence, incidence, and factors associated 

with non-specific chronic low back pain in 

community-dwelling older adults aged 60 years and 

older: a systematic review and meta-analysis. The 

journal of pain. 2022 Apr 1;23(4):509-34.

10. Sanzarello I, Merlini L, Rosa MA, Perrone M, 

Frugiuele J, Borghi R, Faldini C. Central 

sensitization in chronic low back pain: a narrative 

review. Journal of back and musculoskeletal 

rehabilitation. 2016 Jan 1;29(4):625-33.

11. Leysen L, Adriaenssens N, Nijs J, Pas R, Bilterys T, 

Vermeir S, Lahousse A, Beckwée D. Chronic pain 

in  breast  cancer  survivors :  nocicept ive, 

neuropathic, or central sensitization pain?. Pain 

Practice. 2019 Feb;19(2):183-95.

12. Trouvin AP, Perrot S. New concepts of pain. Best 

Practice & Research Clinical Rheumatology. 2019 

Jun 1;33(3):101415.

13. Schuttert I, Timmerman H, Petersen KK, McPhee 

ME, Arendt-Nielsen L, Reneman MF, Wolff AP. 

The Definition, Assessment, and Prevalence of 

(Human Assumed) Central Sensitisation in Patients 

with Chronic Low Back Pain: A Systematic Review. 

Journal  of  c l in ica l  medic ine .  2021 Dec 

17;10(24):5931.

14. Gerum M, Simonin F. Behavioral characterization, 

potential clinical relevance and mechanisms of 

latent pain sensitization. Pharmacology & 

Therapeutics. 2021 Nov 8:108032.

15. Echeita JA, Dijkhof M, Grootenboer F, van der 

Wurff P, Killen V, Reneman MF. A pilot study in the 

association between Waddell Non-organic Signs 

and Central Sensitization. Musculoskeletal Science 

and Practice. 2020 Oct 1;49:102200.

16. van den Broeke EN. Central sensitization and pain 

hypersensitivity: Some critical considerations. 

F1000Research. 2018;7. 

17. Gatchel RJ, Neblett R. Central sensitization: a brief 

overview. Journal of Applied Biobehavioral 

Research. 2018 Jun;23(2):e12138

Volume 03, Issue 02, July 2023

 

Foundation University
Journal of Rehabilitation Sciences

                                                       82 



18. den Boer C, Dries L, Terluin B, van der Wouden JC, 

Blankenstein AH, van Wilgen CP, Lucassen P, van 

der Horst HE. Central sensitization in chronic pain 

and medically unexplained symptom research: A 

systematic review of definitions, operational-

izations and measurement instruments. Journal of 

psychosomatic research. 2019 Feb 1;117:32-40.

19. Shigetoh H, Tanaka Y, Koga M, Osumi M, Morioka 

S. The mediating effect of central sensitization on 

the  re la t ion between pain  in tensi ty  and 

psychological factors: a cross-sectional study with 

med ia t ion  ana lys i s .  Pa in  Resea rch  and 

Management. 2019 Apr 8;2019.

20. Ashmawi HA, Freire GM. Sensibilizaçãoperiférica 

e central. Revista dor. 2016;17:31-4.

21. Hendriks E, Voogt L, Lenoir D, Coppieters I, 

Ickmans K. Convergent validity of the central 

sensitization inventory in chronic whiplash-

associated disorders; associations with quantitative 

sensory testing, pain intensity, fatigue, and 

psychosocial factors. Pain Medicine. 2020 

Dec;21(12):3401-12.

22. Pardo GB, Girbés EL, Roussel NA, Izquierdo TG, 

Penick VJ, Martín DP. Pain neurophysiology 

education and therapeutic exercise for patients with 

chronic low back pain: a single-blind randomized 

controlled trial. Archives of physical medicine and 

rehabilitation. 2018 Feb 1;99(2):338-47.

23. Dionísio GH, Salermo VY, Padilha A. Central 

sensitization and beliefs among patients with 

chronic pain in a primary health care unit. BrJP. 

2020 Feb 14;3:42-7.

24. Louw A, Zimney K, Puentedura EJ, Diener I. The 

efficacy of pain neuroscience education on 

musculoskeletal pain: a systematic review of the 

literature. Physiotherapy theory and practice. 2016 

Jul 3;32(5):332-55.

25. Marris D, Theophanous K, Cabezon P, Dunlap Z, 

Donaldson M. The impact of combining pain 

education strategies with physical therapy 

interventions for patients with chronic pain: A 

systematic review and meta-analysis of randomized 

controlled trials. Physiotherapy Theory and 

Practice. 2021 Apr 3;37(4):461-72.

26. Bettini L, Moore K. Central sensitization in 

functional chronic pain syndromes: overview and 

clinical application. Pain Management Nursing. 

2016 Oct 1;17(5):333-8.

27. Kosińska B, Tarnacka B, Turczyn P, Gromadzka G, 

Malec-Milewska M, Janikowska-Hołowenko D, 

Neblett R. Psychometric validation of the Polish 

version of the Central Sensitization Inventory in 

subjects with chronic spinal pain. BMC neurology. 

2021 Dec;21(1):1-3.

28. Echeita JA, Preuper HR, Dekker R, Stuive I, 

Timmerman H, Wolff AP, Reneman MF. Central 

Sensitisation and functioning in patients with 

chronic low back pain: protocol for a cross-

sectional and cohort study. BMJ open. 2020 Mar 

1;10(3):e031592.

29. Neblett R, Hartzell MM, Cohen H, Mayer TG, 

Williams M, Choi Y, Gatchel RJ. Ability of the 

central sensitization inventory to identify central 

sensitivity syndromes in an outpatient chronic pain 

sample. The Clinical journal of pain. 2015 Apr 

1;31(4):323-32.

30. Roldán-Jiménez C, Pérez-Cruzado D, Neblett R, 

Gatchel R, Cuesta-Vargas A. Central sensitization 

in chronic musculoskeletal pain disorders in 

different populations: A cross-sectional study. Pain 

Medicine. 2020 Nov;21(11):2958-63.

31. Aoyagi, K., He, J., Nicol, A.L., Clauw, D.J., 

Kluding, P.M., Jernigan, S. and Sharma, N.K., 

2019. A subgroup of chronic low back pain patients 

with central sensitization. The Clinical journal of 

pain, 35(11), p.869.

32. Huysmans E, Ickmans K, Van Dyck D, Nijs J, 

Gidron Y, Roussel N, Polli A, Moens M, Goudman 

L, De Kooning M. Association between symptoms 

of central sensitization and cognitive behavioral 

factors in people with chronic nonspecific low back 

pain: a cross-sectional study. Journal of 

manipulative and physiological therapeutics. 2018 

Feb 1;41(2):92-101.

33. Clark JR, Goodwin PC, Yeowell G. Exploring the 

pre-morbid contexts in which central sensitisation 

developed in individuals with non-specific chronic 

low back pain. A qualitative study. Brazilian journal 

of physical therapy. 2019 Nov 1;23(6):516-26.

Volume 03, Issue 02, July 2023

 

Foundation University
Journal of Rehabilitation Sciences

                                                       83  



34. Klyne DM, Moseley GL, Sterling M, Barbe MF, 

Hodges PW. Are signs of central sensitization in 

acute low back pain a precursor to poor outcome?. 

The Journal of Pain. 2019 Aug 1;20(8):994-1009.

35 Goubert D, Danneels L, Graven-Nielsen T, 

Descheemaeker F, Coppieters I, Meeus M. 

Differences in pain processing between patients 

with chronic low back pain, recurrent low back pain 

and fibromyalgia. Pain physician. 2017;20(4):307-

18.

Copyright Policy

All Articles are made available under a Creative Commons "Attribution-NonCommercial 4.0 International" license. Copyrights on any open access article published 
by FUJRS are retained by the author(s). FUJRS is an open-access journal that allows free access to its published articles, in addition, to copy and use for research and academic 
purposes; provided the article is correctly cited. FUJRS does not allow commercial use of the articles published in FUJRS. All articles published represent the view of the 
authors and do not reflect the official policy of FUJRS.

Authors contribution:
Pervaiz R: Study conception and design, data 
collection.
Faisal S: Drafting of article, data analysis and 
interpretation, critical review.
Safdar N: Assembly of data, statistical expertise.
Saleem F: Writing assistance, literature search.
Asim HM: Final approval and guarantor. 

  

Foundation University
Journal of Rehabilitation Sciences

                                                       84 Volume 03, Issue 02, July 2023


	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55

