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Abstract 

Background: Chronic musculoskeletal pain disorders (CMPDs) are among the leading causes of disabilities 

across populations, resulting in high social and financial burden. This persistent pain condition may include the 

central sensitization (CS) phenomenon, which implies a wide range of symptoms and that may be taken into 

account in CMPD treatment. CS symptoms can be measured by the Central Sensitization Inventory (CSI).  

Objective: The aims of the study were to know the frequency of CS symptoms in patients suffering from 

different CMPDs. 

Methods: In present cross-sectional study total of 185 gujarati participants aged 18-75, suffering from several 

CMPDs were included. CS symptoms were measured with the Gujarati Version of the CSI. The Demographic 

Data and CSI Score were analyzed by mean, median and standard deviation. The level of significance was set at 

α = 0.05.  

Results: The mean CSI total score for the whole sample was 24.73±15.28 points. CSI total score had subclinical 

values in the whole sample, whereas participants with scores ≥40 were found across different CMPDs, such as 

low back pain (36.73%) and neck pain (31.71%); 28.44% of females and 10.53% of males presented CSI scores 

≥40. Patients showed significant differences in CSI total score by gender (P = 0.096).  

Conclusion: Present study conclude that although participants showed mean subclinical values in CSI total 

score, participants with scores ≥40 were found across different CMPDs, ages, BMI and duration subgroups. In 

particular, females, LBP and neck pain participants were the subgroups most affected by high CSI scores. 
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Introduction 

Musculoskeletal disorders (MSDs) are a diverse group of complex regional syndromes leading to acute or 

chronic pain, impaired physical function, and disability. The prevalence of musculoskeletal disorders increases 

with age, obesity, and physical inactivity [1]. Musculoskeletal disorders are a major cause of morbidity, influence 

health and quality of life and impose an enormous burden on our healthcare system. The burden of 

musculoskeletal disorders is global, and looking at the gravity of the situation the World Health Organization 

(WHO) had declared 2000-2010 as the Bone and Joint decade. India is no exception to this situation [1]. WHO 

estimates that approximately 40% of people over 70 years suffer from osteoarthritis (OA) knee and 80% of 

individuals experience low back pain (LBP) pain during their lives [2]. A prevalence study conducted by the 

Indian Council of Medical Research reported an overall prevalence of musculoskeletal disorders to be 7.08%–

11.5% [1]. High prevalence of OA and spinal pain is associated with lifestyle factors, level of physical activity, 

occupation, and psychosocial factors [3]. 

Twenty per cent of the general population experiences prolonged or recurrent pain for at least 3 months, such 

pain is then considered to be chronic [4]. Musculoskeletal disorders commonly known as chronic musculoskeletal 

pain disorders (CMPDs), these conditions lead to increased risk of developing other chronic health conditions, as 

well as decline in mental health [5]. CMPDs account for the greatest proportion of persistent pain across 

geographies and ages, and prevalence increases with aging and obesity [5]. The economic consequences of 

chronic pain include direct costs of medical care and pain management treatments, as well as indirect costs of 

decreased work productivity and sick leave, and of disability and sickness retirement [6]. 

The Global Burden of Disease study shows that CMPDs such as low back pain (LBP), headache disorders, neck 

pain, and others are within the top leading causes of years lived with disability and disability- adjusted life-years 

(DALY) worldwide [7]. Specifically, in the European Union, musculoskeletal disorders account for 10.3% of the 

total DALY [8]. CMPDs are therefore responsible for disability and high social and financial burden [9]. 

Chronic pain is a multi-factorial condition which has an impact on physical or body structures and functions, on 

psychological processes and on daily activities and quality of life of individuals [10]. Limited functioning or 

capacity to perform everyday tasks (essential for an independent living) affects individuals with chronic pain in 

their mobility and self-care, social relationships, work and leisure [11]. Individuals’ functioning is composed of 
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body functions (body level)—described by impairments they experience, and of activities and participation 

(personal and social levels, respectively) described by capacity and performance tests [10]. 

Under musculoskeletal conditions, some symptoms such as pain cannot be explained by a specific organic cause 
[12]. This has led to a growing interest in central sensitization (CS) to explain some cases of “nonorganic” 

symptoms. This neuro-physiological phenomenon is defined as an amplification of neural signaling within the 

central nervous system, which provokes an abnormal increase in pain [13]. In the past decennia, a relevant 

subsample of patients with chronic pain, including individuals with chronic low back pain (CLBP), have shown 

an increased responsiveness to noxious and non-noxious stimuli, described as CS [14]. CS is a result of an 

imbalance in the nociceptive pathways (‘pain pathways’) and supraspinal structures due to an amplified 

facilitation and/or reduced inhibition [13]. The phenomenon, CS, is manifested by an amplified pain perception 

regarding its intensity (hyperalgesia and allodynia), duration (aftersensations and temporal summation) and 

distribution (expansion of the receptive field), as well as a reduced conditioned pain modulation (CPM) [15]. CS 

can explain why patients with musculoskeletal disorders suffer from pain, disability, and other symptoms in the 

absence of a clear nociceptive input or tissue damage [16]. 

Because patients with CS are more reactive to stimuli and their pain experience is enhanced, the presence of CS 

and/or higher levels of CS could plausibly be associated with lower physical functioning and participation in 

patients with CMPD, and vice versa. More severe symptomatology of CS, decreased parasympathetic/vagal 

activity or altered somatosensory responses have been associated with greater self-reported pain-related 

disability [17]. 

Given the need to transfer the CS concept to clinical management of persistent pain [13], the Central Sensitization 

Inventory (CSI) was designed as a screening instrument to help identify if a patient’s symptoms may be related 

to CS [18]. This tool has shown strong psychometric properties and that it is a clinically useful outcome measure 
[19]. Scored from 0 to 100 [20], a cutoff score of 40 is considered to identify >82% of central sensitization pain 

patients [21]. This cutoff score was integrated as part of an algorithm to classify patient pain as neuropathic pain, 

nociceptive pain, or CS pain [22]. Moreover, five severity levels have been proposed to help in the clinical 

interpretation of CSI score [23]. Since the CSI was developed, there has been growing evidence of the presence of 

CS phenomena under CMPD, such as LBP [24], shoulder pain [25], chronic whiplash [26], knee pain [27], and 

tendinopathies [28]. Indeed, there is evidence that suggests that treatment for patients with predominant CS 

symptoms should be different from that of patients suffering from persistent painful conditions without CS [29]. 

Although the increase in the frequency of CS in patients with chronic pain is known, data on the incidence of this 

condition in various diseases with chronic pain is limited. There is close relationship of CS with many 

musculoskeletal diseases with chronic pain has been demonstrated in several studies. In the study conducted by 

Roldan-Jimenez et al., the frequency of CS was mostly reported in patients with low back (37.8%) and neck pain 

(32.4%) [30]. Tanaka et al. reported higher rates of disability in patients with high CSI scores [31]. However the 

exact frequency of CS in these patients is not fully understood.  

Hence there was a need to study the frequency of CS symptoms among the patients with CMPDs. Thus the aim 

of the present study was to determine the frequency experience CS-related symptoms among patients suffering 

from different CMPDs. 

 

Aims and Objectives of the Study 

The aim and objective of the present study was to determine the frequency of CS-related symptoms among 

patients suffering from different CMPDs. 

 

Methodology 

Study Design: Cross sectional study. 

Study Population: Patients with any of chronic musculoskeletal pain disorder. 

Sampling Technique: Convenient sampling 

Study Duration: 8 months 

Sample Size: Sample size for present study was calculated by considering the proportion of chronic 

musculoskeletal pain disorder patients among OPD of S.S. Agrawal institute of Physiotherapy and Medical Care 

Education, Navsari (i.e. 14% of total OPD) i.e. N = Z2 pq/d2 = (1.96)2 (0.14) (1-0.14) / (0.05)2 = 184.93 = 185 

with different CMPDs was included in this study. Where, Z = Level of significance i.e. 95% = 1.96, p = 

Proportion of CMPDs by one-month pilot survey i.e. 14%, q = 1-p, d = allowable error = 5% 

Study Setting: S.S. Agrawal institute of Physiotherapy and Medical Care Education, Navsari. 

 

Inclusion Criteria [32] 

▪ Subjects with any chronic musculoskeletal pain disorder.  

▪ Subjects suffering from MPD for at least 3 months duration.  

▪ Both male and female with age group 18 to 75 years. 

▪ Subjects who can read and write Gujarati language. 

▪ Subjects willing to participate. 
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Exclusion Criteria [32] 

▪ Subjects consuming analgesics or non-steroidal anti-inflammatory drugs (NSAIDs).  

▪ Subjects underwent any surgical intervention in the last three months. 

▪ Subjects diagnosed of specific medical conditions that can negatively affect the central nervous system, 

including cancer, brain or spinal cord injury, neurological disease or injury, 

▪ Subjects with rheumatoid arthritis, fibromyalgia, polyarthralgia or any other systemic wide spread pain 

disease. 

▪ Subjects with primary diagnosis of neuropathic pain and 

▪ Subjects experiencing pain as a result of infection. 

▪ Subjects with known psychiatric disorders. 

 

Outcome Measure 

The Central Sensitization Inventory Gujarati (CSI-G) version was used in present study to identify symptoms of 

CS [33]. The CSI is a measure that is used to identify symptoms related to CS and to ascertain the degree of 

symptoms represented in a 100-point scale. The CSI is the first instrument developed to identify key symptom 

manifestations of CS, rather than focus on those found in each separate disorder [18]. There are 25 questions that 

ask about variables related to CS, each a Likert scale of 0–4, where 0 corresponds to the respondent experiencing 

the event “never” and 4 to “always.” A score ≥40/100 is consistent with a larger degree of CS symptomatology. 

Recently, five severity levels (subclinical = 0–29; mild = 30–39; moderate = 40–49; severe = 50–59; and 

extreme = 60–100) have been developed to help in the clinical interpretation of the CSI [23]. The CSI has very 

acceptable internal consistency with Cronbach's alpha at 0.88 and stability with test-retest reliability of r = 0.82 
[21]. The study by D. Bid et al provided us with the evidence that the CSI-G is a reliable and valid measure to 

assess CS in Gujarati-speaking patients [33]. 

 

Procedure 

The study was approved by Institutional ethics committee of Sarvajanik College of Physiotherapy, Surat. The 

subjects were screened on the basis of inclusion and exclusion criteria and their demographic data were taken by 

an assessment Performa. Prior to the commencement of the study, detailed procedure of the study was explained 

to the participants and a signed written informed consent form was taken from them. All the participants then 

assessed for all the outcome measures described in outcome measures section. 

 

Statistical Analysis 

The data was entered using Microsoft Excel 2017 and it was analyzed using SPSS 15 version. Demographic 

Data and CSI Score were analyzed by mean, median and standard deviation. The level of significance was set at 

α = 0.05. 

 

Results 

A total of 228 patients with different CMPDs were screened for this study out of that 185 participants were 

included in the study and 43 patients were excluded for not meeting selection criteria. The mean age was 50.66 

(SD=14.96) years, mean BMI was 26.18 (SD=4.81) kg/m2 and Mean duration of symptoms was 21.54 

(SD=27.30) months of all participants. The mean total CSI score was 24.73 (SD=15.28) points. More details of 

demographics and outcome measure data of sample are given in Table 1. 

Among total 185 participants 76 (41.1%) were males and 109 (58.92%) were females. The frequency of CS was 

higher for females 28.44% (N=31) than males 10.53% (N=8). The CSI mean total score was 27.40±16.15 points 

for females and 20.89±13.11 (17.5) for males. Significant differences were also found in average CSI total score 

by gender (P = 0.0096). Gender distribution is showed in Table 2.  

The most frequent diagnoses were LBP 26.49% (N=49) and Shoulder pain 26.49% (N=49), followed by knee 

pain 24.86% (N=46) and Neck pain 22.16% (N=41). From the total sample, 146 (78.92%) subjects had a CSI 

score <40 points (cutoff score), whereas the remaining 39 (21.08%) subjects had CSI score ≥40. The frequency 

of CS among various CMPDs is ranging from most frequent in low back pain 36.73% followed by 31.73% in 

Neck Pain, 10.20% in shoulder pain and least frequent 6.52% in knee pain. The mean CSI total score, ranging 

from 19.09 (SD=10.86) points in knee pain to 31.04 (SD=16.60) points for participants suffering from low back 

pain. Table 3 shows this distribution by CMPDs.  

Participants from different age subgroups showed different frequency of CS, ranging from most frequent 33.33% 

(10) in those aged 18-34 to 8.33% (3) in those aged 55-65 years. CSI total score mean ranging 19.69±13.02 

points in those aged 55-64 to 27.63±16.16 in those aged 65-75 years (Table 4). The kruskal wallis test showed 

no significant differences in CSI total score between age subgroups (P=0.2475).  

Regarding BMI, the highest mean CSI total score, 25.88 (SD=10.27) points was found in underweight 

participants, although this subgroup was made up of eight participants followed by 25.16±17.17 in obese, 

24.96±16.19 in overweight and 24.09±13.89 in normal weight. The majority had a CSI score <40 (Table 5). The 

kruskal wallis test showed that there were no significant differences in CSI total score by BMI subgroup 

(P=0.9378). 

On the base of Duration of symptoms participants showed different frequency of CS, ranging from most frequent 

61.54% (N=8) in those with duration of 61-120 months to only 13.11% (N=8) in those with duration of 3-6 
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months. CSI total score mean ranging 36.85±20.38 points in those with duration of 61-120 months to 

22.15±12.76 in those with duration of 3-6 months. (Table 6). The kruskal wallis test showed no significant 

differences in CSI total score between different duration of symptoms subgroups (P=0.125). 

 

Study Layout 

 

 
 

Fig 1 

 

Table 1: Patient’s Demographic Variables. (N=185) 
 

Variables Mean ± SD Median Min Max 

Age (years) 50.66 ± 14.96 52 18 76 

BMI (kg/m2) 26.18 ± 4.81 25.83 16 41.54 

Duration (months) 21.54 ± 27.30 12 3 120 

Total CSI score 24.73±15.28 22 0 66 

 

Table 2: CSI score divided by <40 or ≥40 points and scores in each gender group 
 

Gender Total % (No.) CSI<40, % (No.) CSI≥40, % (No.) CSI Total Score, Mean ± SD (Median) P Value 

Male 41.1% (76) 89.47% (68) 10.53% (8) 20.89±13.11(17.5) 
0.0096 

Female 58.92% (109) 71.56% (78) 28.44% (31) 27.40±16.15(23) 

 

Table 3: CSI score divided by <40 or ≥40 points and total score in each CMPD 
 

CMPDs Total % (No.) CSI<40, % (No.) CSI≥40, % (No.) CSI Total Score, Mean ± SD (Median) 

Total Sample 100% (185) 78.92% (146) 21.08% (39) 24.73±15.28(22) 

Low back pain 26.49% (49) 63.27% (31) 36.73% (18) 31.04±16.60(28) 

Neck pain 22.16% (41) 68.29% (28) 31.71% (13) 26.71±15.94(25) 

Shoulder pain 26.49% (49) 89.80 (44) 10.20% (5) 22.06±14.68(22) 

Knee pain 24.86% (46) 93.48% (43) 6.52% (3) 19.09±10.86(17.5) 
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Graph 1: Pie-chart representing the frequency distribution of gender 

 

 
 

Graph 2: Pie-chart representing the distribution of CSI scores in total sample 

 

 
 

Graph 3: Pie-chart representing the distribution of CSI scores in patients with Low Back Pain 

 

 
 

Graph 4: Pie-chart representing the distribution of CSI scores in patients with Neck Pain 
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Graph 5: Pie-chart representing the distribution of CSI scores in patients with Shoulder Pain 

 

 
 

Graph 6: Pie-chart representing the distribution of CSI scores in patients with knee Pain 

 

Table 4: CSI score divided by <40 or ≥40 points and scores divided by age subgroup 
 

Age 

Subgroup 
Total % (No.) CSI <40, % (No.) CSI ≥40, % (No.) 

CSI Total Score, Mean ± 

SD(Median) 
P Value 

18–34 years 16.22% (30) 66.67% (20) 33.33% (10) 23.93±15.40 (22.5) 

0.2475 

35–44 years 17.84% (33) 78.79% (26) 21.21% (7) 24.85±15.66 (21) 

45–54 years 20.54% (38) 84.21% (32) 15.79% (6) 25.58±15.34 (22) 

55–64 years 19.46% (36) 91.67% (33) 8.33% (3) 19.69±13.02 (17) 

65-75 years 25.94% (48) 72.92% (35) 27.08% (13) 27.63±16.16 (27) 

 

 
 

Graph 7: Bar diagram representing the mean CSI total score in different CMPDs 
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Graph 8: Bar diagram representing the mean CSI total score in different age subgroups 

 

 
 

Graph 9: Bar diagram representing the mean CSI total score in different BMI subgroups 

 

 
 

Graph 10: Bar diagram representing the mean CSI total score in different duration subgroups. 

 

Table 5: CSI score divided by <40 or ≥40 points and scores in each BMI subgroup 
 

BMI Subgroup 
Total % 

(No.) 

CSI <40, % 

(No.) 

CSI ≥40, % 

(No.) 

CSI Total Score, Mean ± 

SD (Median) 
P Value 

Underweight (<18.5 

kg/m2) 
4.32% (8) 100% (8) 0% (0) 25.88±10.27(28.5) 

0.9378 

Normal weight (18.5–24.9 

kg/m2) 
35.14% (65) 80% (52) 20% (13) 24.09±13.89(22) 

Overweight (25.0–29.9 

kg/m2) 
43.24% (80) 76.25% (61) 23.75% (19) 24.96±16.19(22) 

Obese (>30 kg/m2) 17.30% (32) 78.12% (25) 21.88% (7) 25.16±17.17(20.5) 
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Table 6: CSI score divided by <40 or ≥40 points and scores divided by Duration of Symptoms subgroup 
 

Duration of Symptoms 

(Months) 

Total % 

(No.) 

CSI <40, % 

(No.) 

CSI ≥40, % 

(No.) 

CSI Total Score, Mean ± SD 

(Median) 
P Value 

3-6 m. 32.97% (61) 86.89% (53) 13.11% (8) 22.15±12.76 (18) 

0.125 
7-12 m. 32.43% (60) 83.33% (50) 16.67% (10) 24.42±14.75 (22.5) 

13-60 m. 27.57% (51) 74.51% (38) 25.49 (13) 26.10±16.16 (21) 

61-120 m. 7.03% (13) 38.46% (5) 61.54% (8) 36.85±20.38 (40) 

 

Disscussion 
This study showed CSI total scores and their distributions based on a 40-point cutoff in different gender, age, 
and BMI classified populations across a sample suffering from CMPD. The main finding was that CSI total 
score had subclinical mean values in the whole sample, whereas participants with scores ≥40 were found across 
different CMPDs; LBP and neck pain participants, especially, were the subgroups most affected by high CSI 
scores. High CSI scores were also found across different age and BMI subgroups. These differences were not 
significant in terms of CSI total score point by age, BMI and duration of symptoms but the difference of CSI 
total score was significant by gender. 
There is evidence of CS in the diagnoses included in the present study [25, 26, 27] Although CSI scores <25 points 
in the sample indicated subclinical values according to previously established severity levels [23], it should be 
noted that a percentage of participants from the present sample had CSI values ≥40. In this regard, 36.73% were 
participants suffering from LBP. In light of these results, there are subgroups of participants with and without 
significant CS symptoms within participants with the same musculoskeletal diagnosis (i.e., LBP). Patients with 
significant CS symptoms are likely to have poorer response to local treatment in cases of LBP [24], chronic 
whiplash [34] or shoulder pain [35]. This is in line with research proposing diagnoses based on CS phenotype 
instead of, or in addition to, the musculoskeletal condition itself. (36) Regarding LBP, symptoms of CS have been 
proposed as a possible moderator of therapeutic effects [24]. 
For these reasons, CS has recently been proposed as a new diagnosis label that allows patient treatment to be 
redirected from traditional local therapies (such as electrotherapy, exercise, or surgery) to targeting lifestyle 
factors (including illness beliefs, stress, sleep, physical activity, and diet) [29]. For example, interventions such as 
pain neuroscience education (PNE) are effective in patients with chronic diseases such as spinal pain, regardless 
of CS [37]. However, PNE combined with cognition targeted motor control training has significantly superior 
effects, lowering CS symptoms compared with current best-evidence physiotherapy for individuals with chronic 
spinal pain [38]. Moreover, a “McKenzie exercise program” has been shown to be more effective in reducing CS 
than conventional physiotherapy in patients with chronic nonspecific LBP [39]. Therefore, under the same 
diagnoses as LBP, patients may be stratified clinically as experiencing predominantly CS pain or not in order to 
direct treatment [40]. 
When analyzing differences, a higher percentage of females (28.44%) had significant CS symptoms than men 
(10.53%). This finding concurs with previous literature suggesting that there are gender differences in chronic 
pain risk [41] and in the association between brain structure alterations and pain-related psychosocial 
characteristics [42]. These differences may be related to CS in terms of higher prevalence of fibromyalgia, 
migraine, chronic widespread pain, and persistent postoperative pain in females than males [41]. Overall, the 
prevalence of persistent pain is greater among females [43]. Although further research is needed related to CS. 
In the present sample, the most frequent diagnoses were LBP 26.49% (N=49) and Shoulder pain 26.49% (N=49), 
followed by knee pain 24.86% (N=46) and Neck pain 22.16% (N=41). These diagnoses imply the main causes of 
global YLD, were causes between the low back pain and the anxiety [7]. The high prevalence rates of anxiety and 
depression, along with CMPD, are in line with research suggesting that psychiatric factors play an important role 
in both chronic pain [44] and the prevalence of comorbid psychiatric disorders in CMPD [9]. Specifically, 
psychological factors such as somatization and poor self-expectation of recovery are predictors of CS in CMPD, 
and psychological distress contributes to the variance of CSI in chronic pain patients [45]. 
Given the complexity of CMPD, current musculoskeletal models of care highlight the importance of behavior 
change assessments and interventions for success in treatment [46], as well as targeting other lifestyle variables 
such as sleep disturbance under chronic pain including patients with CS [47]. CSI provides a valid, economical 
tool to measure CS related symptoms. It is important for clinicians to assess the significance of CS-related 
symptoms under persistent pain conditions [48]. Given the high prevalence of CMPD and its high related cost, it is 
essential for clinicians to supplement their assessment with CSI for better decision-making during treatment, 
which may include targeting lifestyle factors [29] such as sleep disturbance [47] and pain education [49]. CSI may 
also be a useful predictor tool. For example, a CSI cutoff point of 40 has been shown to be a predictor of quality 
of life and increased length of stay after spinal fusions [50]. 
 

Limitations and Suggestions 

▪ In this study only four, more prevalent non-traumatic and non-operative musculoskeletal disorders were 

included because of the conveniences and availability of the patients. Future study can be carried out 

including other MSDs i.e. traumatic, operative, arthropathies etc. 

▪ CSI is a patient-reported outcome, as used to assess a patient’s symptoms or functional status at a specific 

time. However, this information is subjective. Future research should supplement CSI data with objective 

measures.  
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▪ Further research based on a wider sample would allow analysis of differences between BMI and age 

subgroups. 

 

Conclusion 

Present study conclude that although participants showed mean subclinical values in CSI total score, participants 

with scores ≥40 were found across different CMPDs, ages, BMI and duration subgroups. In particular, females, 

LBP and neck pain participants were the subgroups most affected by high CSI scores. 
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