
Abstract
Chronic shoulder pain is a complex and multidimensional

phenomenon with multiple causative factors involved in its per-
petuation. Alteration of central nervous system processing along
with the central sensitization is a predominant feature in chronic
pain. Reduction in physical function has an impact on the psycho-
logical well-being of an individual. The aim of the study was to
compare pain, kinesiophobia, catastrophizing, disability and qual-
ity of life in chronic shoulder pain patients with and without cen-
tral sensitization. Eighty chronic unilateral shoulder pain patients
in the age group of 40 to 60 years were recruited. Of them, 38

were chronic shoulder pain with central sensitization and 42 with-
out central sensitization, classified on the basis of central sensiti-
zation inventory. Pain catastrophizing was measured using the
pain catastrophizing scale, kinesiophobia using Tampa scale of
kinesiophobia, disability using Shoulder pain and disability index
and quality of life using 36-Item Short Form Health Survey ques-
tionnaire was evaluated in both the groups. Increased pain catas-
trophizing (p=0.000), kinesiophobia (p=0.000) and disability
(p=0.000) was observed in centrally sensitized chronic shoulder
pain patients. Also, physical component summary (p=0.000) and
mental component summary (p=0.000) of SF-36 quality of life
were reduced in chronic shoulder pain with central sensitization as
compared to without central sensitization. Hence, these compo-
nents should be included during assessment which will provide a
holistic and multimodal approach towards the understanding,
planning and management of chronic shoulder pain patients. 

Introduction
Chronic shoulder pain is a widespread and persistent muscu-

loskeletal condition affecting the community. It has been reported
that the point prevalence of shoulder pain ranges from 6.9 to 26%
and lifetime prevalence from 6.7 to 66.7% in the general popula-
tion (Luime et al., 2004). It has been observed to be long lasting
with 41% of the patients reporting persistent issues even after one
year of the initial episode (Van der Windt et al., 1996). Chronic
shoulder pain is a complex and multidimensional phenomenon
with multiple causative factors involved in its perpetuation
(Martinez-Calderon et al., 2018). The interaction of varied factors
like psychological, social, cognitive, behavioural and environ-
mental determine an individual’s risk in developing chronic pain
(Mogil, 2012; Diatchenko, Fillingim, Smith, & Maixner, 2013).
These factors lead to poor prognosis and explain the reason why
there is chance of recurrence after the first episode of acute pain,
which results in negative physical and psychological conse-
quences (Gatchel, Peng, Peters, Fuchs, & Turk, 2007). These fac-
tors are linked to different pain mechanisms involved in the pain
processing. Primarily, there are four pain mechanisms illustrated
in the literature - nociceptive, neuropathic, inflammatory and cen-
tral sensitisation (Woolf, 2010; Vardeh, Mannion, & Woolf, 2016).
Chronic pain is characterized by the significant alterations in cen-
tral nervous system processing with augmentation of nociceptive
receptors which eventually results in central sensitization (Meyer
et al., 1995). 

Sensitisation, a nervous system phenomenon, is in concur-
rence with pain where normally innocuous input is perceived as
painful due to increased nociception (Borstad & Woeste, 2015). It
is classified into two types - peripheral sensitisation and central
sensitisation, which play a significant role in development of mus-
culoskeletal pain (Arendt-Nielsen, Fernández-de-Las-Peña, &
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Graven-Nielsen, 2011). Peripheral sensitization is defined as aug-
mentation of nociception during performance of non-painful activ-
ities (Borstad & Woeste, 2015). The International Association for
the Study of Pain defined central sensitization as an increased sen-
sitivity of nociceptive neurons in the central nervous system to nor-
mal sensory input (Loeser & Treede, 2008; Woolf, 2011). It is
noted that persistent peripheral sensitization leads to modifications
in the central nervous system and can lead to central sensitization
(Nijs, Van Houdenhove, & Oostendorp, 2010; Woolf, 2011). 

Central sensitization leads to alteration in function of neurons
and nociceptive pathways either by augmenting the membrane
excitability or by diminishing the inhibitory pathways (Woolf,
1983). There are several factors involved in perpetuation of central
sensitization – increased stimulation of wide dynamic range neu-
rons in response to any pain and non-painful stimuli; repetitive
stimuli leading to increased nociceptive response and increased
activation lasting for a prolonged period after the preliminary stim-
ulus (Latremoliere & Woolf, 2009). These factors result in cortical
reorganization and maladaptive neuroplastic changes further lead-
ing to dysfunction of endogenous pain control mechanisms
(Latremoliere & Woolf, 2009). 

It is hypothesized that central sensitization is a possible mech-
anism for the development of chronic pain syndromes (DeSantana
& Sluka, 2008). A systematic review of literature revealed that
central nervous system becomes hypersensitive in a patient with
unilateral shoulder pain (Sanchis, Lluch, Nijs, Struyf, &
Kangasperko, 2015). It has been reported that psychosocial factors
mediate between pathophysiology of the condition and patients’
subjective experience of pain and disability (Vranceanu, Barsky, &
Ring, 2009). The role of psychological factors on pain intensity
and disability in chronic shoulder pain patients has been evaluated
in many studies (Kromer, Sieben, de Bie, & Bastiaenen, 2014;
Chester, Jerosch-Herold, Lewis, & Shepstone, 2018). 

Assessment of pain intensity is followed regularly in both
research and clinical practice. It tells us only about the intensity of
pain. However, it does not portray the pain perception, about the
catastrophizing behaviour or kinesiophobia. It fails to distinguish
the neurophysiological mechanisms driving pain perception
(Fillingim et al., 2016). Hence, it is not only pain but other psy-
chosocial factors, disability and quality of life should be evaluated
in chronic shoulder pain patients with central sensitization. Hence,
the primary aim of this study was to compare the level of affection
of pain, kinesiophobia, catastrophizing, disability and quality of
life in chronic shoulder pain patients with and without central sen-
sitization.

Materials and Methods
The study was conducted after obtaining approval from the

Institutional Research Review Committee. A cross-sectional study
using purposive sampling method was conducted from August
2018 to February 2019. A total of eighty chronic shoulder pain
patients in the age group of 40 to 60 years reporting unilateral
shoulder pain for more than 3 months were recruited. Participants
with complete rotator cuff tear, shoulder instability, shoulder dislo-
cation, hemiplegic shoulder pain, any upper extremity surgery, any
systemic conditions affecting the neck, back and upper extremity,
bilateral shoulder pain, any concomitant cervical pain or injury
were excluded from the study. Subjects were informed about the
purpose and nature of the study in detail. A written informed con-
sent was signed by the subjects who were willing to participate in

the study. Anonymity of the participants and the safety of the infor-
mation collected was maintained. The study protocol was complet-
ed in one session for each subject. Socio-demographic profile
including age, gender, dominance (right or left), occupation and
education was noted for all the participants.

The central sensitization inventory (CSI), a patient reported
outcome measure, is a reliable and valid comprehensive screening
instrument for identification of central sensitization (Neblett et al.,
2015). The CSI inventory comprises of two sections – Part A and
Part B. Part A consisted of 25-item self-report questionnaire with
each item assessed on a 5-point Likert scale (0=never and
4=always), with total scores ranging from 0–100. Part B evaluates
health-related symptoms that are common to Central Sensitization
Syndromes. Part B which is not scored was not used in the study.
Higher scores indicate more severe central sensitization. A CSI
cut-off score of 40 exhibited good sensitivity in identifying central
sensitization (Neblett et al., 2013). According to the cut off score
of central sensitization inventory, patients were classified into two
groups: Group A (N = 38) comprised of patients with central sen-
sitization (CSI Score ≥ 40) and group B (N = 42) (CSI Score < 40)
patients without central sensitization. 

Pain catastrophizing was evaluated using the pain catastrophiz-
ing scale, a 13 item self-report measure divide into three domains
- helplessness, magnification, and rumination. Each item is rated
on a 4-point Likert scale yielding a total possible score of 52.
Higher the score, higher the pain catastrophizing thoughts are pre-
sent (Sullivan, Bishop, & Pivik, 1995). 

The Tampa Scale for Kinesophobia, a self-report 17-item mea-
sure, was used to assess ‘fear of movement-related pain’ (Kori,
Miller, & Todd, 1990). Each item was rated on a 4-point Likert
scale (1=strongly disagree to 4=strongly agree) yielding score
ranging from 17 to 68. Higher the score, higher is the level of kine-
siophobia (Kori et al.,1990). 

The Shoulder Pain and Disability Index (SPADI), a 13-item
measure, comprises of 2 subscales – pain (5 items) and function (8
items) was used to assess level of disability. Higher scores indicate
higher levels of disability (Roach, Budiman-Mak, Songsiridej, &
Lertratanakul, 1991). The internal consistencies of the SPADI total
and subscales of pain and function ranged from 0.86 to 0.95, and it
has demonstrated moderate test-retest reliability of total and sub-
scales cores (ICC = 0.64 to 0.66). (MacDermid, Solomon, &
Prkachin, 2006). 

The Quality of Life was evaluated using 36-Item Short Form
Health Survey questionnaire (SF-36), a self-administered ques-
tionnaire. The components were grouped as Physical Component
Summary (PCS) and Mental Component Summary (MCS). PCS
includes physical functioning, role limitations due to physical
functioning, fatigue and pain whereas MCS includes role limita-
tions due to emotional problems, emotional wellbeing, social func-
tioning and general health. Higher the score, better the quality of
life. The SF-36 shows construct validity and good reliability
(Cronbach a=0.73 to 0.96; test-retest r=0.63 to 0.81) (Brazier et al.,
1992).

Statistical analysis
Data was analyzed using Statistical Package for the Social

Sciences (SPSS 20.0). Quantitative variables were expressed as
mean and standard deviation, while the qualitative variables as
absolute numbers and percentages. P value less than 0.05 were
considered significant. The normality distribution of the data was
evaluated using Shapiro-Wilk test. Independent T-test was per-
formed to compare data between two groups. The association
between two variables was assessed using Pearson correlation test. 
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Results
Demographic characteristics in terms of age, gender, domi-

nance, education and occupation are shown in Table 1. Out of 80
chronic shoulder pain patients, 47.5% (N=38) were with central
sensitization and 52.5% (N=42) without central sensitization. The
mean age was 47.89±9.54 and 49.26±10.7 years in chronic shoul-
der pain with and without central sensitization respectively.

There was a significant difference observed in mean values of
pain (p=0.000), pain catastrophizing (p=0.000), kinesiophobia
(p=0.000) and disability (p=0.000) scores with higher scores seen
in chronic shoulder pain with central sensitization. Likewise, the
comparison of mean values of physical component summary
(p=0.000) and mental component summary (p=0.000) of SF-36
quality of life were found to be statistically significant with
reduced values in centrally sensitized chronic shoulder pain
patients (Table 2)

Further analysis was conducted in the eighty chronic shoulder
pain patients with respect to association of pain, kinesiophobia,

pain catastrophizing, disability and quality of life with central sen-
sitization. The association was conducted using Pearson correla-
tion test. It was observed that there was a statistically significant
positive correlation between central sensitization and pain (r=0.45,
p=0.000); kinesiophobia (r=0.66, p=0.000); pain catastrophizing
(r=0.71, p=0.000) and disability (r=0.71, p=0.000). Also, there was
a statistically significant negative correlation between central sen-
sitization and physical component summary (r=-0.75, p=0.000)
and mental component summary (r=-0.77, p=0.000) (Table 3).

Discussion
The aim of this study was to compare the level of affection of

pain, psychological factors, disability and quality of life in chronic
shoulder pain patients with and without central sensitization. The
results suggest that increased pain severity, pain catastrophizing,
kinesiophobia, disability and impaired quality of life were
observed in centrally sensitized chronic shoulder pain patients.

                                                                                                                              Article

Table 1. Demographic characteristics of the participants.                                                                               

Characteristics               Chronic shoulder pain with central sensitization,            Chronic shoulder pain without central sensitization,
                                                                           (N = 38)                                                                                   (N = 42)
                                                                              n (%)                                                                                         n (%)

Age (in years)                                                                      47.89 ± 9.54                                                                                                          49.26 ±10.7
Gender                                                                                                                                                                                                                           
          Female                                                                         25 (65.78)                                                                                                             13 (30.95)
          Male                                                                              13 (34.21)                                                                                                             29 (69.04)
Dominance                                                                                                                                                                                                                    
          Right                                                                             37 (97.36)                                                                                                             39 (92.85)
          Left                                                                                  1 (2.63)                                                                                                                 3 (7.14)
Occupation                                                                                                                                                                                                                   
          Retired                                                                          4 (10.52)                                                                                                               7 (16.66)
          Employed                                                                      6 (15.78)                                                                                                              13 (30.95)
          Unemployed                                                                22 (57.89)                                                                                                             12 (28.57)
          Leave                                                                             6 (15.78)                                                                                                              10 (23.80)
Education                                                                                                                                                                                                                       
           Degree                                                                           2 (5.26)                                                                                                               12(28.57)
           Secondary                                                                     7 (18.24)                                                                                                               7(16.66)
           Primary                                                                         21 (55.26)                                                                                                             16 (38.09)
          Uneducated                                                                  8 (21.05)                                                                                                               7 (16.66)

Table 2. Comparison of mean values of pain, kinesophobia, pain catastrophizing, disability and quality of life in chronic shoulder pain
in patients with and without central sensitization.                                                                                                          

Variables                                    Chronic shoulder pain with central       Chronic shoulder pain without centra          lIndependent t test
                                                                      sensitisation                                                     sensitisation                          t value              P
                                                                        Mean± SD                                                         Mean± SD                                   

Numerical Pain Rating Scale                                           7.47 ± 1.75                                                                              5.81 ± 1.98                                          -3.96                       
Central Sensitization Inventory                                     48.11 ± 8.61                                                                           21.38 ± 9.75                                        -12.94                 .000*
Pain catastrophizing scale                                             24.53 ± 10.54                                                                           4.69 ± 4.92                                         -10.95                 .000*
Tampa Scale of Kinesiophobia                                       42.74 ± 9.49                                                                           25.36 ± 8.56                                          -8.6                   .000*
Shoulder Pain and Disability Index                             63.50 ± 14.69                                                                         34.96 ± 15.17                                        -8.53                  .000*
SF-36
Physical Component Summary                                  40.01 ± 14.97                                                                          76.6 ± 16.84                                         10.23                  .000*
Mental Component Summary                                    40.06 ± 18.51                                                                         82.98 ± 13.43                                        11.95                  .000*

*p value<0.05 is statistically significant.
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Also, further correlation of central sensitization with pain, kinesio-
phobia, pain catastrophizing, disability and quality of life was
investigated. A positive correlation was observed between central
sensitization and pain, kinesiophobia, pain catastrophizing and dis-
ability. A negative correlation was reported between central sensi-
tization and physical component summary and mental component
summary of SF-36 quality of life. 

Central sensitization leads to impairment in pain inhibitory
mechanisms and activates the pain facilitatory pathways (Staud,
Craggs, Robinson, Perlstein, & Price, 2007; Meeus, Nijs, Van de
Wauwer, Toeback, & Truijen, 2008). This leads to increase in cen-
tral sensitivity and amplifies nociceptive transmission. Also, there
is an imbalance observed between the inhibitory and facilitatory
pathways, which in turn implies that central sensitization involves
alteration in the sensory processing of the brain (Staud et al.,
2007). Negative pain perception hinders the healing process and
leads to cognitive behavioral changes in the individual (Noten et
al., 2017). The psychological and social factors play a mediating
role between impairments and perceived disability by an individ-
ual (Lindenhovius, Buijze, Kloen, & Ring, 2008).

This study showed increased kinesiophobia, pain catastrophiz-
ing and disability in centrally sensitized shoulder pain. Also, this
study observed reduction in physical component and mental com-
ponent of quality of life in centrally sensitized chronic shoulder
pain patients. Kinesiophobia is defined as an excessive and irra-
tional fear to carry out a movement, due to a feeling of vulnerabil-
ity to a painful injury or re-injury (Kori et al., 1990). After an ini-
tial event of injury, there is development of reciprocal process
involving pain related fear, catastrophizing thoughts, kinesiopho-
bia and avoidant behavior. This vicious cycle directly hinders the
patient’s recovery process which leads to the negative pain experi-
ence (Vlaeyen & Linton, 2000). This further causes avoidance of
functional activities, increased pain sensitivity, psychologic dis-
tress and chronic disability affecting the physical and mental health
related quality of life (Rosenstiel & Keefe, 1983). This in turn acts
like a barrier and decreased adherence to therapeutic management
(Vlaeyen & Linton, 2000). Psychological parameters have an
influence on pain intensity and disability in people with chronic
shoulder pain as shown in recent studies (Kromer et al., 2014;
Chester et al., 2018). 

This study showed positive correlation between central sensi-
tization and pain, kinesiophobia, pain catastrophizing and disabili-
ty and negative correlation with quality of life. This is attributed to
the fear avoidance model of which is a biopsychosocial conceptu-
alization of chronic pain that forms the basis for explanation of
how maladaptive psychological factors influence the perception of
pain (Leeuw et al., 2007). This model depicts that an individual
perceives pain as a potential threat and exhibits a protective behav-

ior towards it in order to prevent further injury (Leeuw et al.,
2007). This is necessary when the condition is acute and such
behavior is considered as adaptive (Steimer, 2002). On the other
hand, as the condition becomes chronic, the pain persists for a pro-
longed period leading to increased pain perception and maladap-
tive behavior (Turk & Wilson, 2010). In this model, the fear of
movement lead to catastrophic thoughts. This has an impact on the
performance of activities of daily living leading to increased dis-
ability and impaired quality of life (Vlaeyen & Linton, 2000). 

Various studies have recommended that a complete under-
standing of a patient condition should include assessment of psy-
chological factors in conjunction with physical factors. Healthy
psychological status is a strong indicator of the relationship
between health-related quality of life and self-rated health
(Perruccio, Davis, Hogg-Johnson, & Badley, 2011). From a
biopsychosocial standpoint, a recently published systematic
review has emphasized the importance of documenting generic
and condition-specific outcome measures as part of assessments of
shoulder function and pain (Roe, Soberg, Bautz-Holter, &
Ostensjo, 2013). In this present study, there was an integration of
generic and condition-specific outcome measures to assess shoul-
der pain and physical function (SPADI), characteristics and inten-
sity of pain (NRS), psychosocial implications (TSK and PCS), and
the impact on health-related quality of life (SF-36) in patients with
chronic shoulder pain. This will assist in development of cus-
tomized evidence-based treatment approaches and facilitate fol-
low-up evaluation (Roe et al., 2013). Therefore, the therapists
should recognize these factors through detailed evaluation of the
psychological profile of patient which will aid the practitioners in
clinical decision-making and provide tailor-made interventions to
improve the condition. 

Conclusions
We conclude that increased levels of pain catastrophizing,

kinesiophobia and disability were observed in centrally sensitized
chronic shoulder pain patients. Quality of life was also seen to be
more affected in chronic shoulder pain with central sensitization as
compared to without central sensitization. Hence, these compo-
nents should be included during assessment which will provide a
holistic and multimodal approach towards the understanding, plan-
ning and management of chronic shoulder pain patients. 
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