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                                                         ABSTRACT 

Post-stroke pain is a common and multifaceted condition that significantly limits stroke 

survivors' potentials for functional recovery. Appropriate assessment of post-stroke pain is 

useful in evaluating the effectiveness of interventions aimed at controlling it. Generic pain 

scales are inadequate in capturing the peculiarities of post-stroke pain. Literature search 

revealed no stroke-specific pain scale. A stroke-specific pain rating scale, the ‘Ibadan 

Stroke-Specific Pain Scale’(IbSSPS) was developed and psychometrically tested in this 

study.  

Development and psychometric testing of the IbSSPS were carried out using qualitative 

and quantitative research designs respectively. Potential scale items were generated 

through four sessions of Focus Group Discussions (FGDs) involving 18 purposively 

selected individuals with stroke-related pain  at the University College Hospital, Ibadan. 

Different aspects of post-stroke pain and its impact on their daily functioning were 

explored. Items generated from the FGDs were grouped into four themes based on the 

domains of interest namely: pain location and severity, psychosocial functioning, physical 

functioning, and signs and symptoms. The items of IbSSPS were reviewed by a panel of 

clinical experts and pre-tested among another 30 stroke survivors to rule out ambiguity, 

establish comprehension and endorsement. A four-domain, 36-item IbSSPS, with scores 

ranging from 0 to 116 (higher score indicating higher pain status) was subsequently 

developed. The IbSSPS was tested for reliability and responsiveness among 56 (27 males 

and 29 females) consecutive stroke survivors (Index Group) and  56 (27 males and 29 

females) apparently healthy age and sex-matched counterparts (Control) for known-group 

validity. The categorised verbal descriptor pain scale was used for convergent validity. 

Also, the IbSSPS was administered after a two-hour interval to assess the test-retest 

reliability and after six weeks to test responsiveness. Data were analysed using Mann-

Whitney U, Spearman correlation, intraclass correlation coefficient (ICC), Cronbach’s 

alpha coefficient, Wilcoxon Sign rank test, standardised effect size and standardised 

response mean at p=0.05. 

The baseline IbSSPS median total score for the index group (37.0; range: 2 to 82) was 

significantly higher than the control group (3.0; range: 0 to 15). The IbSSPS score for pain 
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location and severity domain was significantly correlated with the categorised verbal 

descriptor pain scale (r = 0.65). The other domains had weak to moderate correlations (r 

=0.29 to 0.58). The ICC ranged from 0.85 to 0.94 while Cronbach’s alpha ranged from 

0.64 to 0.90 for the four domains. At 6 weeks, the IbSSPS also detected changes in pain 

status for all the domains: pain location and severity (from 6.8 to 4.6), psychosocial 

functioning (from 10.2 to 7.9), physical functioning (from 20.8 to 17.7), signs and 

symptoms (from 3.5 to 2.3) and total score (from 41.5 to 32.4). The standardised effect 

size and standardised response mean ranged from 0.31 to 0.70 and 0.50 to 0.90 

respectively. 

 The Ibadan Stroke-Specific Pain Scale is a reliable and responsive instrument for 

assessing post-stroke pain. The instrument is recommended for evaluating and tracking 

changes in pain experienced by stroke survivors. 

Keywords: Post-stroke pain, stroke-specific pain scale, Psychosocial function 

Word Count: 480 
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CHAPTER ONE 

              INTRODUCTION 

1.1 Introduction 

Stroke is broadly classified as ischaemic and hemorrhagic types. ‘Central nervous system 

infarction is defined as brain, spinal cord, or retinal cell death attributable to ischaemia, based on 

neuropathological, neuroimaging, and/or clinical evidence of permanent injury (Sacco et al, 2013). 

It occurs over a clinical spectrum: Ischaemic stroke specifically refers to central nervous system 

infarction accompanied by overt symptoms, while silent infarction by definition causes no known 

symptoms. Stroke also broadly includes intracerebral hemorrhage and subarachnoid 

hemorrhage’(Sacco et al, 2013). It is the leading cause of disability among adults, more than 

accidents or complications from Parkinson’s or Alzheimer’s diseases (Adamson et al, 2004; 

Krakauer, 2005; Fridriksson, 2010) with resulting  significant impact on the independence, quality 

of life and productivity of the survivors (Obembe et al, 2014).  

 

It is a common entity in African Nigerians and remains a significant cause of mortality at all times 

beyond the onset and the need for intensive care of patients with stroke has been emphasized 

(Ogun et al, 2005). It therefore appears to be a huge problem in Nigeria, placing a major financial 

burden on the inadequate health services in the country (Ogun et al, 2005). 

 

The neurological insult following a stroke may leave the survivor with a chronic illness 

encompassing a lifetime of recovery (Vanhook, 2009), as well as a multitude of challenges to 

restore their highest quality of life within the limitations of residual impairment (Bays, 2001). The 

type of disability that follows a stroke depends upon which area of the brain is damaged, and may 

correlate to the patient’s neurologic deficits with the expected sites of cortical compromise 

(Warlow et al, 2001). The recovery of patients with stroke represents a great challenge, not only 
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due to the complexity of the lost functions, but also the high incidence of pain, resulting in a 

negative impact during the rehabilitation process (Klotz et al, 2006).  

Pain which is one of the most common and highly challenging medical problems in health care is 

one of the most frequently observed complications that occur after a stroke (Zorowitz et al, 2005). 

It is increasingly recognised as a consequence of stroke (Klit et al, 2011; Miller et al, 2013) and an 

important clinical factor that can limit movement at a joint and inhibit the functional use of a limb 

after a stroke (Hamzat and Osundiya, 2010). Post-stroke pain is seen in up to 50% of stroke 

survivors, hence necessitating that all patients should be asked if they are experiencing pain 

(Zorowitz et al, 2005). Pain after a stroke spans a spectrum: from irritating headaches, to crippling 

joint pain, to shoulder subluxation, to the difficult-to-treat central post- stroke pain (Jonsson et al, 

2006). 

 

Post-stroke pain may be nociceptive (neuromuscular or local pain) or neuropathic, that is, central 

post-stroke pain (CPSP) (Roosink et al, 2010). However, mixed pain is also common after stroke 

with peripheral nociceptive pain coinciding with symptoms characteristic of central post-stroke 

pain (Roosink et al, 2010). Many patients with CPSP have a combination of both inflammatory 

and  neuropathic pain elements. When located in the same area, it can be difficult to differentiate 

them (Klit et al, 2009). For some patients, post-stroke pain may be serious enough to jeopardise 

their recovery by preventing them from participating in rehabilitation. Whatever the pain 

intensity, it compromises quality of life for patient and the caregiver alike (Jonsson et al, 2006). 

Recovery for the stroke survivor entails more than the return of function.  

 

The aim of stroke rehabilitation is for the patient to regain the best level of health, activity and 

participation possible within the limits of any persisting stroke impairment (Vanhook, 2009). 

People who have suffered a stroke have reported needs for health care services that are to a large 

extent unmet, including post-stroke pain (Tistad et al, 2012). In a study by Tistad et al (2012) to 

assess the unfulfilled rehabilitation needs and dissatisfaction with care 12 months after a stroke, 

33% reported unmet needs and 14% were dissatisfied with care received the first year after 

stroke. The Agency for Healthcare Policy Research Guidelines for Post-stroke Rehabilitation 

(AHCPR) recommends a pain management plan that includes assessment of likely 

(musculoskeletal and neuropathic); pain location, pain quality, quantity, duration and intensity 
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and what aggravates or relieves the pain (Duncan et al, 2005). Hence providers are enjoined to 

improve their performance with respect to pain management (Starck et al, 2001). 

 

Inability to self report pain by stroke survivors has been found to be associated with measures of 

stroke severity, aphasia severity, and level of consciousness thereby making it more common for 

stroke survivors to be able to rate pain  than previously thought (Smith et al, 2013). Assessment 

and evaluation is paramount to the treatment of any condition, hence the need for accurate 

assessment of pain in both clinical and research setting (Price et al, 1999). The choice of a pain 

scale should depend on the setting, the clinicians goal, and the patient’s level of education. Also, 

disease-specific measures have been found to quantify the impact of a specific pain problem on 

function and can be used to track changes after an intervention (Garratt et al, 2001). However, 

patient preference is central to better clinician-patient communication (Clark et al, 2003). Self-

report measures provide the “gold standard” in assessing pain outcomes because they reflect the 

inherently subjective nature of pain, but they should be supplemented by careful assessment 

(Karoly, 2001; Jensen, 2003). 

 

 

1.2    Statement of the Problem 

Health care providers have been enjoined to carry out pain assessment in stroke survivors in 

order to initiate proper referral and treatment (Zeferino and Haycocks, 2010). Assessment and 

measurement of pain are fundamental to the process of assisting in the diagnosis of the cause of a 

patient's pain, selecting an appropriate therapy and modifying that therapy according to a 

patient’s response (Zeferino and Haycocks, 2010).  

 

Developing an instrument takes considerable time, effort, and resources. Therefore, exploring 

existing measures is necessary (Turk et al, 2006). A literature review of available stroke 

assessment measures and studies on stroke revealed substantial evidence of the presence of pain 

following a stroke (Zorowitz et al, 2005; Hadianfard and Hadiafard, 2008; Hamzat and 

Osundiya, 2010; Smith, 2012).   

  

Available outcome measures for assessment of neuropathic pain (a type of post-stroke pain) like 

the Leeds Assessment of Neuropathic Signs and Symptoms (LANSS) and the Neuropathic Pain 
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Scale are aimed at distinguishing between nociceptive and neuropathic pain which cannot be 

emphasised in post stroke pain evaluation. These measures do not capture the entire spectrum of 

pain experienced by stroke survivors. Most stroke patients experience more than one type of pain 

and that it involves more than one joint / location is a significant point of concern (Klit et al, 

2009; Roosink et al, 2010). Other commonly used pain rating scales such as Visual Analogue 

Scale (VAS), Box numerical scale have not been found to be valid in the stroke population. 

Verbal Rating Scale (VRS) and Numerical rating scales tend to be preferred over the Visual 

Analogue Scale (VAS) by patients with respect to lost data from patients failing to complete the 

measure correctly, patient preference, and ease of data recording (Jensen and Karoly, 2010). The 

faces pain scale was preferred to VAS and Verbal rating scales (VRS) by people with left 

hemispheric stroke while those with right hemispheric stroke prefered the VAS. However, the 

sole use of the faces pain scale is not recommended in stroke patients. This is because of paucity 

of information on uses of faces pain scale in stroke patents for assessing changes in severity of 

pain over time (Benaim et al, 2007). Also, VAS is susceptible to some bias with some patients 

likely to give higher scores through a desire to please (Edwards et al, 2002). 

 

The implication of the foregoing is that caution is needed when using the traditional scales to rate 

pain (a subjective health status) from stroke patients (with higher cortical deficits). The best way 

therefore to assess pain in such patients may be by using a tool that combines self report with 

physical examination (Williamson and Hoggart et al, 2005). However, there is no readily 

available stroke-specific pain measuring scale hence the need to develop a stroke-specific pain 

scale and psychometrically test the new instrument. Four  important questions of adequate degree 

of construct validity, responsiveness and reliability would be relevant with regards the new 

instrument. The following questions were answered in this study: 

i. Will the newly developed stroke-specific pain scale demonstrate adequate degree of 

validity?  

ii. Will the newly developed stroke-specific pain scale demonstrate adequate degree of test-

retest reliability? 

iii. Will the newly developed stroke-specific pain scale demonstrate adequate degree of 

responsiveness? 
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iv. Will the newly developed stroke-specific pain scale demonstrate adequate degree of 

internal consistency? 

 

1.3     Aims of the Study 

The aims of this study were: 

i. To develop a stroke-specific pain scale that can identify: Pain location / severity, 

associated symptoms, pain interference with physical functioning and psychosocial 

functioning. 

ii. To determine the construct validity of the newly developed stroke-specific pain scale 

iii. To determine the responsiveness of the newly developed stroke-specifc pain scale 

iv. To determine the internal consistency and test-retest reliability of the newly developed 

stroke-specific pain scale. 

 

 

1.4  Hypotheses 

1.4.1  Major Hypothesis  

The newly developed ‘Ibadan Stroke-Specific Pain Scale -IbSSPS’ will not be a valid, reliable or 

responsive instrument in assessing pain among stroke survivors. 

 

 

1.4.2  Sub hypotheses. 

1. There will be no significant difference between the scores on the IbSSPS obtained from 

post-stroke patients and their age/sex-matched apparently healthy counterparts (Known-

group validity). 

2. There will be no significant correlation between the scores obtained on the Categorized 

Verbal Descriptor pain scale and the IbSSPS by the same group of stroke survivors  

(Convergent validity). 

3. There will be no significant difference between the IbSSPS score of the stroke survivors 

before and after 6 weeks of physiotherapy intervention (Responsiveness). 

4. There will be no significant correlation between scores obtained on the IbSSPS by the 

same group of stroke survivors on two different occasions (Test-retest reliability) 
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1.5  Inclusion Criteria 

a. Stroke survivors with first-incidence stroke of not longer than 12 months onset and who 

were experiencing pain at the time of the study.  

b. Stroke survivors who could comprehend instructions in English language. 

 

1.6  Exclusion Criteria 

Stroke survivors with severe language and cognitive impairment were excluded from this study. 

 

1.7     Limitation 

A short-term test retest interval of two hours was used for ethical reasons which may introduce a 

measure of recall bias. 

 

1.8    Significance of the Study 

1. The outcome of this study has produced a valid, reliable, and responsive  stroke-specific 

pain scale that is clinically useful, and which may facilitate a broader description of post-

stroke pain thereby making it easier to track changes in intervention. 

2. This new instrument is useful in detecting clinically relevant differences and meaningful 

comparisons among treatment options in pain management after a stroke. 

 

1.9    Definition of Terms 

1.9.1.0 Validity is generally described as the degree to which a study accurately reflects or 

assesses the specific concept that the researcher is attempting to measure (Terwee et al, 2007). It 

means an instrument fulfils it’s function. Recent view of validity focuses on the interpretation 

and measuring of the scores derived from an instrument i.e. the extent to which theory and 

evidence support the proposed use of tests (Whiston, 2005). 

 

1.9.1.1 Face Validity refers to the researcher’s subjective assessments of the presentation and 

relevance of the measuring instrument as to whether the items in the instrument appear to be 

relevant, reasonable, unambiguous and clear. It is  believed not to be a true indicatorof validity 

and hence should not be considered as one (Kaplan and Saccuzzo, 2005; Whiston, 2005) 
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1.9.1.2  Content Validity is the extent to which the concepts of interest are comprehensively 

represented by the items in the questionnaire (Mokkink et al, 2010). It is a theoretical concept 

that focuses on the extent to which the instrument of measurementshows evidence of fairly and 

comprehensive coverage of the domain of items that it purports to cover. It shows the degree to 

which a measure covers the range of meanings included within a concept (Babbie, 2007). 

 

1.9.1.3  Criterion Validity refers to the extent to which scores on a particular instrument relate 

to a gold standard (Mokkink et al, 2010). It is a standard of judgement or an established standard 

against which other measure is compared (Kaplan and Saccuzzo, 2005). It covers correlations of 

the measure with another criterion measure, which is accepted as valid (Bowling, 2009) 

 

1.9.1.4  Construct Validity refers to the extent to which scores on a particular instrument relate 

to other measures in a manner that is consistent with theoretically derived hypotheses concerning 

the concepts that are being measured (Terwee et al, 2007). It is based on the logical relationships 

among variables. It shows the degree to which inferences are legitimately made from the 

operationalisations in one’s study to the theoretical constructs on which those operationalisations 

are based (Kaplan and Saccuzzo, 2005). 

 

Convergent validity requires that the scores derived from the measuring instrument correlate with 

the scores derived from similar variables (Cooper and Schindler, 2001) i.e. whether the 

instrument is related to variables to which it should be related if the instrument were valid (Chou 

et al, 2005). However, discriminant validity suggests that the construct in question is different 

from other potentially similar construct (Cooper and Schindler, 2001). This means the 

measurement is unrelated to variables to which it should be unrelated if the instrument were 

valid (Chou et al, 2005). Also known-group validity , the two groups are expected to differ on the 

test i.e. the tests are expected to be able to discriminate between the two groups (Cooper and 

Schindler, 2001).  

 

1.9.1.5  Factorial validity is a form of construct validity that is established through factor 

analysis. Factor analysis is a term that represents a large number of different mathematical 

procedures for analysing the interrelationships among a set of variables and for explaining these 
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interrelationships in terms of a reduced number of variables, called factors. A factor is a 

hypothetical variable that influences scores on one or more observed variables (Markovic et al, 

2004) 

 

1.9.2.0  Reliability is the degree of consistency with which an instrument measures a variable. 

Reliability concerns the degree to which patients can be distinguished from each other despite 

measurement error (Terwee et al, 2007).  

1.9.2.1  Test-retest reliability refers to stability of scores over time in subjects whose condition 

has remained stable. It involves instrument self-completion on two occasions separated by a 

suitable time–period and assuming no change in the underlying health state. It measures the 

temporal stability of the score (Terwee et al, 2007). 

 

1.9.2.2  Intra-rater and Inter-rater reliability testing is the process by which a measurement 

tool or method can be shown to give similar results when used by same raters at different times 

for the same group of subjects while inter-rater reliability is the extent of agreement of two 

measures by two examiners independent assessment of the same subect (Post et al, 2011; 

Kurande et al, 2013). 

 

1.9.2.3 Internal Consistency Reliability is a measure of the extent to which items in a 

questionnaire (sub) scale are correlated (homogenous), thus measuring the same concept 

(Kurande et al, 2013). Internal consistency is an important measurement property for 

questionnaires that intend to measure a single underlying concept (construct) by using multiple 

items. For questionnaires in which the items are merely different aspects of a complex clinical 

phenomenon that do not have to be correlated, such as in the Apgar Scale, internal consistency is 

not relevant (Mokkink et al, 2010).  

 

After determining the number of (homogenous) (sub) scales, Cronbach’s alpha should be 

calculated for each (sub) scale separately. Cronbach’s alpha is considered an adequate measure 

of internal consistency. A low Cronbach’s alpha indicates a lack of correlation between the items 

in a scale which makes summarizing the items unjustified. A very high Cronbach’s alpha 

indicates high correlations among the items in a scale, i.e, redundancy of one or more items. A 
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very high Cronbach’s alpha is usually found for scales with a large number of items, because 

cronbach’s alpha is dependent upon the number of items in a scale (Post et al, 2011). 

 

1.9.3  Responsiveness is the ability of a measurement tool to detect meaningful changes over 

time (Terwee et al, 2007). The ability of a questionnaire to detect clinically important changes 

over time, even if these changes are small. lt is a measure of longitudinal  validity. The 

instrument should be able to distinguish clinically important change from measurement error 

(Terwee et al, 2007; Mokkink et al, 2010). 

 

1.9.4   Sensitivity to change is the ability of a measure to show a statistically significant change 

irrespective of the relevance or meaningfulness of such change (Liang et al, 2002). 

 

1.9.5   Interpretability of the Items is the degree to which one can assign qualitative meaning 

to quantitative score (Mokkink et al, 2010). Completing the questionnaire should not require 

reading skills beyond that of a 12-year old to avoid missing values and unreliable answers. The 

items should be short and simple, not consisting of two questions at the same time (Terwee et al, 

2007). 

 

 

 

 

 

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



UNIV
ERSITY O

F IB
ADAN LI

BRARY

24 

 

  

 

 

 

 

CHAPTER TWO 

LITERATURE REVIEW 

2.1 Introduction  

Stroke has been found to be associated with more individual domains of disability compared with 

other conditions and might be considered to be the most common cause of complex disability 

(Adamson et al, 2004). It is a leading cause of death and disability in low and middle income 

countries (Strong et al, 2009). It is a significant economic, social, medical problem all over the 

world (Ogun et al, 2005), a leading cause of morbidity and mortality worldwide which is likely to 

worsen in developing countries over the next two decades based on projections by the World 

Health Organization (Wahab, 2008).  

 

The burden of stroke in africa is high and still increasing due to population growth and ageing 

(Adeloye, 2014). Nigeria, the most populous black nation in the world stands to risk the further 

straining of it’s resources as a result of the increasing prevalence of stroke. The annual incidence 

rate of stroke is up to 316 per 100,000 with prevalence rate of up to 315 per 100,000 and a three 

year fatality of up to 84% in Africa (Owolabi, 2011). A recent meta-analysis puts the incidence 

rate of stroke in Africa for the year 2013 at 535 per 100,000 and a prevalence of 2.09 million 

(Adeloye, 2014). 

 

Musculoskeletal pain has been found to be one of the most common complications after a stroke 

(Kuptniratsaikul et al, 2009; Kitisomprayoonkul et al, 2010). The exact mechanism is unclear, but 

the thalamus is thought to be involved, creating a hyper-excitable response to sensory stimulation 

(Fowler, 2001). Patients may misinterpret pain from another source as being due to arthritis; thus 

they may describe any musculoskeletal pain as arthritis pain (Smith et al, 2010). Pain after a stroke 

may be nociceptive (Roosink et al, 2010). However, mixed post-stroke pain and pre-existing pain 

are also common after a stroke (Roosink et al, 2010). Peripheral nociceptive pain after stroke 

might coincide with symptoms characteristic of central post stroke pain (Roosink et al, 2010). This 
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is because many patients with CPSP have a combination of both inflammatory and neuropathic 

pain elements (Klit et al, 2009).  Routinely, all stroke patients should be assessed for shoulder pain 

and, when symptoms are present, prompt action should be implemented (Lindsay et al, 2008).  

Zeferino and Aycock (2010) also opined that health care providers are advised to assess stroke 

survivors for shoulder pain and to initiate proper referral and treatment. Post-stroke pain may 

include joint pain from spasticity, immobility, muscle weakness, headache, centrally mediated 

pain and shoulder pain. However, prevention, assessment, and treatment of pain should continue 

throughout rehabilitation care (Duncan et al, 2005). 

 

 

2.2   Epidemiology of Post-Stroke Pain 

Pain is prevalent in post-stroke patients (Chari and Tunks, 2010). It is an often neglected 

complication with prevalence  ranging from 18.6% to 49% (Gyayeghran et al, 2012). The 

prevalence of shoulder pain, one of the most common sites of pain after a stroke, ranges from 

11% to 40% (Langhorne et al, 2000; Gamble et al, 2002; Ratnasabapathy, 2003; Mclean, 2004) 

and of Central Post Stroke Pain, from 8% to 35% (Widar et al, 2002; Hanson, 2004). Although 

prevalence of pain after stroke has been found to decrease with time of onset, Jonsson et al 

(2006) found that after 16 months of stroke onset, 21% of the studied population had moderate to 

severe pain. The incidence of musculoskeletal pain among community-dwelling stroke survivors 

was investigated by Hamzat and Osundiya (2010) who reported that 79.4% of the studied 

population had pain symptoms, with 23.5% predating stroke onset, and so may not be stroke-

related. 

 

A study by Lolascon et al (2006) in a post-acute rehabilitation clinic, showed that pain was 

present in 33.3% of the 345 patients that were evaluated. Lindgren et al (2007) found that 

shoulder pain onset within four months after stroke was reported by 71 patients (22%). Another 

researcher postulated that 72% of stroke patients will experience at least one episode of shoulder  

pain during the first year after the stroke (Duncan et al, 2005). Jonsson et al (2006), focusing on 

the patients’ perspective, found that approximately one-third of the patients studied had 

moderate-to-severe pain in the first few months after a first-ever stroke, decreasing to 21% one 

year later. The overall observed prevalence of pain in the study by Lundstrom et al (2008) was 
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49%, and for 21% of the participants the pain was considered to be stroke-related. Also, in a 

study of 63 patients with Wallenberg syndrome (lateral medullary wedge infarction with 

characteristic clinical features), 25% developed CPSP within 6 months of stroke onset. The pain 

was constant and severe (Kumar, 2009). 

 

 

2.3  Pattern of Pain after Stroke 

Pain after a stroke is very complex in nature and in some cases, it is difficult to determine 

whether pain is clearly stroke-related or not. The pain intensity could modify the existing pre-

stroke pain. It has been demonstrated that pain is common in the first 30 days following stroke 

(Indredavik et al, 2008). Headache after stroke is more common in patients with a history of 

migraine (Nardi et al, 2008). 

 

The upper limb is a common site for post-stroke pain, which is often regarded as a direct 

consequence of proximal motor impairment. However, clinical features unrelated to motor 

consequences of stroke can be useful for making a management plan for pain (Price, 2003). 

Zorowitz et al (2005) found that the head, leg, back, and shoulder are the most common sites of 

post stroke pain while Hamzat and Osundiya (2010) found that the joints of the upper limbs were 

more affected than those of the lower limbs. Pain begins in most stroke patients within 1-6 

months after stroke (Bowsher, 1995). Widar et al (2002) found that half of the patients studied 

seemed to suffer pain continuously or almost continuously though they rated it differently on two 

different scales which may rate item as pain can “come and go” even though the pain is 

continuous. Pain location in decreasing frequency are arm, leg, trunk and face. The most 

common pattern is hemibody (Cowsher, 2005). 

 

2.4  Types of Pain following a Stroke 

It is important to differentiate between the various types of pain because of their different clinical 

pictures, risk factors and treatments (Gyayeghra et al, 2012). Classification of post-stroke pain  is 

primarily based on neurological examination and pain assessment. Currently, distinct 

neurological and neurophysiological features of post-stroke pain subtypes are lacking (Roosink 

et al, 2008).  Several methods have been reported for post-stroke pain classification, but no gold 
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standard has been found. Also, no discriminating somatosensory or nociceptive profiles of post-

stroke pain subtypes has been detected and the relationship between the severity of dysfunction, 

pain severity and pain description remained unclear (Roosink et al, 2008). However, two major 

forms of pain have been distinguished: Central (neuropathic) pain arising from the vascular 

lesion defined as CPSP, and pain primarily triggered by peripheral mechanisms: Nociceptive 

pain (Widar et al, 2002; Seifert et al, 2013). However, it has been shown that some stroke 

patients may suffer from more than one type of pain (Widar et al, 2002). 

 

2.4.1     Post-Stroke NociceptivePain 

This is the most common type of post-stroke pain which can begin at any stage after the vascular 

accidents. However, it usually occurs during the subacute recovery phase e.g. hemiplegic 

shoulder pain and spasticity-related pain. Hemiplegic shoulder pain is a common sequela of 

stroke that can hamper functional recovery and subsequently lead to disability such as 

hemiplegic shoulder pain and spasticity-related pain. It can begin as early as 2 weeks post stroke 

but typically occurs within 2 to 3 months post stroke (Suethanapornkul et al, 2008). Shoulder 

pain is second only to depression among complications seen in stroke survivors (O’Donnell, 

2010). The stability of the shoulder may be compromised with subsequent risk of damage to soft 

tissue structures (Smith, 2012) and eventual interference with the function of the upper 

extremities (Lee et al, 2012). 

 

Rotator cuff tears and deltoid tendino-pathies are highly prevalent in post-stroke shoulder pain. 

However, their relationship to shoulder pain is uncertain with atrophy being less common but is 

associated with less severe shoulder pain (Shah et al, 2008). Increased prevalence of post-stroke 

shoulder pain has been linked to improper handling of patients (Hadianfard and Hadianfard, 

2008). It has been reported that between 16% and 72% of post-stroke individuals develop 

hemiplegic shoulder pain (Hanukah et al, 1984). The incidence of shoulder pain following a 

stroke is high, with as many as 72% of adult stroke patients reporting at least one episode of 

shoulder pain within the first year after stroke (Lindsay et al, 2008). 

 

Post stroke shoulder pain has been found to show significant association with increased light 

touch threshold, increased vibration threshold, communication disorder, age, temporary 

unconsciousness, anxiety and depression (Hadianfard and Hadianfard, 2008). It was concluded 
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from the above study that the severity of disabilities in the areas of physical activity, sensory 

disability and communication disorder in combination with low motivation for rehabilitation are 

the main predictors for upcoming hemiplegic shoulder pain (HSP) (Hadianfard and Hadianfard, 

2008). However, patients with serious sensory and motor disability have more chance for 

hemiplegic shoulder pain symptoms after stroke with shoulder subluxation correlating with 

Brunnstrom’s stage, proprioceptive loss and haemorrhagic type of stroke (Suethanapornkul et al, 

2008). Also, patients with more severe paralysis of the arm are increasingly likely to develop 

shoulder pain (Smith, 2012). 

 

 

2.4.2        Central Post Stroke Pain 

Central Post Stroke Pain (CPSP) refers to pain resulting from a primary lesion or dysfunction of 

the central nervous system after a stroke (Misra et al, 2008). The CPSP was initially attributed to 

a thalamic lesion  but is now also associated with extra-thalamic lesion (Hansson, 2004, Misra et 

al, 2008).  It is probably the least recognized complication of stroke (Sulch et al, 2002; Jonsson 

et al, 2006). The CPSP is unique because of its diversity, which is reflected in its clinical picture, 

latency from the onset of stroke, pathophysiological mechanisms, and treatment options. It can 

result in disability, interfere with rehabilitation and adversely affect quality of life. 

 

Central post stroke pain (CPSP) is a disabling morbidity occurring in 8% of patients with stroke 

(Kumar et al, 2009). The exact prevalence of CPSP is however not known, partly owing to the 

difficulty in distinguishing this syndrome from other pain types that can occur after stroke (such 

as shoulder pain, painful spasticity, persistent headache, and other musculoskeletal pain 

conditions). However, prevalence  range between 8% and 35% has been reported  (Hansson, 

2004, Widar et al, 2002). Most patients with the CPSP appear to be younger than the general 

stroke population and usually have relatively milder motor affectation; thus they may live for 

many years giving a prevalence perhaps as high as 20% (Widar, 2002). It often begins shortly 

after the injury or damage that caused it, but may be delayed by months or even years. The 

character of the pain differs widely among individuals. It may affect a large portion of the body 

or may be more restricted to specific areas (Klit et al, 2009).  

 

Central pain may be spontaneous, or evoked, and varies in intensity and quality. It tends to 
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improve with time and is associated with mild motor symptoms with relative sparing of joint 

position and vibration sensations (Kumar et al, 2009). This syndrome is characterised by pain 

and sensory abnormalities in the body parts that correspond to the brain territory that has been 

injured by the cerebro-vascular lesion (Klit et al, 2009). Spontaneous pain may be continuous or 

paroxysmal. Evoked pain may be precipitated by non-nociceptive or nociceptive stimuli (Kumar 

et al, 2009). Most CPSP patients complain of burning and other symptoms, including aching, 

pricking, lacerating, shooting, squeezing, and throbbing sensation or in various combinations 

which may be continous or intermittent. The pain may be aggravated by several stimuli, such as 

movement, touch, temperature, or stress (Cowsher, 2005). Allodynia, dysaesthesia and 

hyperalgesia are commonly associated with most patients with CPSP. Hyperalgesia or allodynia 

are important and perhaps essential parts of CPSP syndrome (Cowsher, 2005). Two thirds of 

patients with CPSP have impaired pinprick, temperature and touch sensation, whereas 

impairment of vibration and joint position occur less frequently with burning pain being more 

common than non burning pain in younger patients (Cowsher, 2005). 

 

 

2.5  Pathophysiology of Post-Stroke pain 

An association has been found between stroke–related pain and persisting neurologic 

impairments. The mechanism  necessary for developing stroke–related pain require the presence 

of neurological deficits such as a sensory disturbance or a paresis of the spastic limb (Lundstrom 

et al (2008). When the nociceptive system is activated, physiologically, short lasting neuroplastic 

changes occur in the CNS. In neuropathic pains, there is damage to the somatosensory systems, 

causing peripheral and central neuroplastic changes that can sometimes be permanent (Lolascon, 

2006). In inflammatory or simple nociceptive pain disorders, the somatosensory system is 

essentially intact, but it is in a state of heightened excitability that gradually returns to normal 

when the inflammation subsides (Bowsher, 1995). 

 

Spasticity is not enough to account for stroke-related pain but sensory and motor impairments 

increase the risk for abnormal musculoskeletal loading which may lead to strain injuries and pain 

(Lundstrom et al, 2008). Heterotopic Ossification (HO) characterised by new bone formation in 

the periarticular regions of large joints, though frequently seen after spinal cord injury, traumatic 
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brain injury, burn and trauma but considered a rare complication of hemiplegia following stroke 

has been observed in patients post-stroke (Chari and Tunks, 2010; Gurcay et al, 2013). Hence, 

HO should be kept in mind in the differential diagnosis in stroke patients presenting with 

spontaneous joint limitation (Gurcay et al, 2013). 

 

2.5.1  Nociceptive Post-Stroke Pain 

Post-stroke nociceptive pain frequently results from abnormal posturing, immobilization, 

incorrect mobilization, or poor positioning, with the absence of normal active motion in the 

affected upper extremity (Gould and Barnes, 2009). Neurological impairment can result to direct 

degenerative complication in skeletal and soft tissues resulting from decreased muscle activity 

around a joint (Roy, 2004). Nociceptive post-stroke pain has been found to be associated with a  

variety of slow anatomical, physiological and biochemical changes (Schott, 2003). 

 

Several possible mechanisms may link spasticity and pain (Lundstrom et al, 2008). Spasticity 

may cause an abnormal loading and strain on muscles and ligaments with a risk for nociceptive 

pain, pain may enhance spinal reflexes involved in spasticity, thirdly the neuronal networks 

involved in spasticity and pain at both spinal and cerebral levels may well overlap and thus be 

involved in the same nervous lesion. However, spasticity has not been identified as an 

independent risk factor for developing stroke-related pain (Lundstrom et al, 2008).  

 

Speculations about the aetiology of hemiplegic shoulder pain have failed to establish a cause-

and-effect relationship with a suspicion that subluxation, complex regional pain syndrome 

(CRPS), rotator cuff injury, and spastic muscle imbalance of the glenohumeral joint are 

contributory factors (Lundstrom et al, 2008). Hanger et al (2000) however concluded that the 

cause of post-stroke shoulder pain is multifactoral, with different factors contributing at different 

stages of recovery (i.e flaccidity contributing to subluxation and subsequent capsular stretch, 

abnormal tonal and synergy patterns contributing to rotator cuff or scapular instability). 

However, the stages are not mutually exclusive but instead can occur simultaneously in the 

affected limb. Once the brain injury occurs, the flaccid stage evolves with a state of areflexia 

with accompanying loss of muscle tone and volitional motor activity, variable sensory loss, and 

loss of muscle stretch reflexes (Hanger et al, 2000). The muscular support of the humeral head in 

the glenoid fossa by the supraspinatus and deltoid muscles is lost leading to downward and 
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outward subluxation of the humeral head, with the joint capsule being the only support (Gould 

and Barnes, 2009). The shoulder capsule is composed of 2 tissue layers: The inner synovial 

layer, (Stratum Synovium) which is highly vascular but poorly innervated, making it insensitive 

to pain but highly reactive to heat and cold. The outer layer (Stratum Fibrosum) is poorly 

vascularised but richly innervated, predisposing it to pain from stretch. For this reason, added 

capsular stretch in a flaccid shoulder may predispose the capsule to irreversible damage and the 

shoulder to pain (Gould and Barnes, 2009). Also, flaccidity of the trapezius, rhomboids and 

serratus anterior muscles result in depression, protraction, and downward traction of the scapula, 

which is believed to lead to significant angular changes of the glenoid fossa, subsequently 

contributing to subluxation (Cailliet, 1991). The spine also begins to flex laterally towards the 

hemiparetic side because of elimination of the righting reflex, further altering the scapulothoracic 

relationship. However, scapular position does not contribute as much to inferior subluxation as 

was originally thought (Gould and Barnes, 2009).  

 

 

2.5.2  Central Post-stroke Pain 

The precise cause of central post-stroke pain is unknown, although it may be due to hyperactivity 

of the autonomic nervous system whereby because the brain has been damaged, it feels pain 

when it should be feeling a sensation that is not painful. The pathophysiology of CPSP is not 

well understood, but central disinhibition, imbalance of stimuli and central sensitisation 

havebeen suggested (Kumar et al, 2009). The presence of sensory loss and signs of 

hypersensitivity in the painful area in patients with CPSP might indicate the dual combination of 

differentiation and the subsequent development of neuronal hyper excitability (Kumar et al, 

2009). 

 

The Central Post Stroke Pain was known as “thalamic syndrome” but early post mortem studies 

showed that many cases had extra-thalamic lesions and modern imaging methods have 

confirmed and extended these findings (Bowsher, 1995). Bowsher (1995) reported that Dejerine 

and Roussy in 1906 first described the thalamic syndrome, a condition which follows a thalamic 

stroke, with severe pain in the contralateral side. Central pain is produced within the brain as a 

result of the stroke. It does not stem from damage nerve ending rather, the body sends normal 

message to the brain in response to touch, warmth, cold, and other stimuli. The brain does not 

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



UNIV
ERSITY O

F IB
ADAN LI

BRARY

32 

 

  

understand these signals correctly; instead, it will register even slight sensation on the skin as 

painful (Bowsher, 1995). 

 

The disinhibition theory, according to which injury to the lateral thalamus sets the medial 

thalamus free from its control was proposed by Head and Holmes in 1911 (Widar et al, 2002). 

Later, it was found that the lesion anywhere in the spinothalamocortical pathway leads to 

prominent over-activity of the lateral thalamus. In either situation, CPSP is associated with 

impaired sensation evoked by cotton wisp, vibration, heat and cold. The essential component of 

this hypothesis is that discriminate sensory deficit in CPSP results in disinhibition, which gives 

rise to spontaneous pain or allodynia (Widar et al, 2002). Earlier, partial sensory loss of 

spinothalamic modalities was considered necessary for the development of CPSP (Widar et al, 

2002). This is however not sufficient, as spinothalamic deficit, manifested by loss of thermal 

sensation but without pain, is found in more than half of patients. Therefore it is not possible to 

predict the development of CPSP by documenting sensory loss (Widar et al, 2002). 

 

Stroke anywhere in the spinothalamic pathway and its cortical projection may result in CPSP, 

although, in the past, thalamic pain was synonymous with thalamic stroke. Most CPSP patients 

have multiple lesionson their magnetic resonance imaging (MRI) and many of these are 

unrelated to pain (Kumar, 2009). The most severe pain is more likely in an extremity in 

supratentorial lesions and on the face in the infratentorial lesions. Unlike pain-free stroke 

patients, patients with CPSP due to supratentorial lesions have a deficit of sensation to sharpness 

or cold (predominantly mediated by A-delta fibres) than pain-free stroke patients. Whereas 

patients with infratentorial CPSP have a deficit of C-fibres mediated temperature sensation and 

heat pain (Kumar, 2009). Lateral medullary syndrome involves spinothalamic and 

trigeminothalamic pathyways, and medial medullary syndrome involves lemniscal pathways 

(Kumar, 2009). 

 

A painful response to lightly stroking the skin with a finger or cotton wool is a sign of allodynia, 

or an exaggerated painful response to pin prick testing with a monofilament or sharp object 

confirm an altered pinprick threshold (hyperalgesia). A combination of characteristic painful 

symptoms and an area of altered sensation on bedside testing is usually enough to make a 
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diagnosis of neuropathic pain (Rolke et al, 2006). According to Dworkin et al (2007) and Gray 

(2008), the features in pain history that may suggest a diagnosis of neuropathic pain include: 

a. Clinical circumstances associated with a high risk of pain descriptors such as burning, 

shooting and stabbing. 

b. The paroxysymal or spontaneous nature of the pain, which may have no clear 

precipitating factors 

c. The presence of dysaesthesia (spontaneous or evoked unpleasant abnormally painful 

stimulus), allodynia (pain due to a stimulus that does not normally evoke pain such as 

light touch), hyperalgesia or areas of hypoaesthesia. 

d. Regional autonomic features (changes in colour, temperature and sweating). 

 

However, Klit et al (2009) have proposed the mandatory criteria for the diagnosis of CPSP which 

include: 

i. Pain within an area of the body corresponding to the abnormality of the CNS. 

ii. History suggestive of a stroke and onset of pain at or after stroke onset. 

iii. Confirmation of a CNS lesion by imaging, or negative or positive sensory signs 

confirmed to the area of the body corresponding to the lesion. 

iv. Other causes of pain are excluded or considered highly unlikely. 

Supportive Criteria may include: 

a. No primary relation to movement, inflammation, or other local tissue damage. 

b. Descriptions such as burning, painful cold, electric shocks, aching, pressing stinging and 

pins and needles. 

c. Allodynia or dyesthesia to touch or cold (Klit et al, 2009). 

 

2.6  Management of Post-Stroke Pain 

Interest in management and treatment of patients with post-stroke pain has grown with increase 

in the elderly population (Kim et al, 2012). Appropriate and timely treatment of painful 

conditions results in maximum function and the ability to lead active lives (Zorowitz et al 2005). 

Most individuals with pain can assist in their own pain management, either by using verbal 

communication or with the assistance of a standardized pain assessment scale to express the type 
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and degree of pain they are experiencing (Merskey,1994). Women have been found to use 

spiritual and religious activities more as a coping strategy and they perceived their emotional 

state as the cause of the pain (Nogueira and Teixeira, 2012). 

 

2.6.1    Management of Nociceptive Post-Stroke Pain  

Good shoulder function is a prerequisite for effective hand function, as well as for performing 

multiple tasks involving mobility, ambulation, and activities of daily living (Gould and Barnes, 

2009). Awareness of potential injuries to the shoulder joint reduces the frequency of shoulder 

pain after stroke. The multidisciplinary team, patients, and carers should be provided with 

instruction on how to avoid injuries to the affected limb (Walsh, 2001). Management should vary 

according to associated physical changes. In the flaccid stage, the shoulder is prone to inferior 

subluxation and vulnerable to soft-tissue damage. The arm should be supported at all times and 

functional electrical stimulation may reduce subluxation and enhance return of muscle activity 

(Turner Stokes and Jackson, 2002). While sitting or lying down, the paralysed arm should be 

supported on an arm rest or pillow to relieve shoulder pain from the arm’s weight; the same 

should be done with a sling while walking (Walsh, 2001). Hot packs and range of motion 

exercises have been found useful (Walsh, 2001). In the spastic stage, movement is often severely 

limited. Relieving spasticity and maintaining range requires expert handling. Overhead exercise 

pulleys should not be used because it encourages uncontrolled abduction (Turner-Stokes and 

Jackson, 2002). Foam supports or shoulder strapping may be used to prevent shoulder painand 

over arm slings should be avoided (Walsh, 2001). 

 

Transcutaneous Electrical Nerve Stimulation (TENS) and Ultrasonic Therapy (UST) are both 

effective but TENS may be safer and superior to UST in the treatment of patients with post-

stroke shoulder pain (Moniruzzaman et al, 2010). Positive outcomes have been noted with the 

use of corticosteroid injections and electrical stimulation. These have provided benefits in the 

treatment of shoulder pain (Viana et al, 2012). Local steroid injections should however be 

avoided unless there is clear evidence of an inflammatory lesion (Turner-Stokes and Jackson, 

2002). 

 

Acupuncture, which has been practiced for thousands of years and has been widely used in 

various conditions that include pain, musculoskeletal disorders, and several neurologic disorders 
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(Erst, 2010), can be considered as an adjuvant therapy in combination with exercise for 

rehabilitation of stroke patients who are suffering from shoulder pain (Lee et al, 2012). Floating 

acupuncture has been found to relieve shoulder pain of patients with post-stroke shoulder-hand 

syndrome promptly and effectively, and its effects on shoulder pain and the improvements of 

daily life activity are superior to that of the oral administration of Western medicine and local 

Chinese medicine (Wang et al, 2013). It has been recommended that efforts should be directed 

toward proper treatment of depression and anxiety to prevent and alleviate shoulder pain because 

heightened awareness of the risk factors of hemiplegic shoulder pain may lead to early 

prevention or improved management (Hadianfard and Hadianfard, 2008). 

 

 

2.6.2    Management of Central Post-Stroke Pain 

Central post-stroke pain is the most difficult type of central neuropathic pain to control with 

medical treatment (Kumar et al, 2009). It is also the least recognised complication of stroke and 

therefore often treated inadequately in daily practice (Lolascon et al, 2006). However, it is a 

treatable disorder (Flaster et al, 2013). The most effective approaches are those that target the 

increased neuronal hyper excitability (Lolascon et al, 2006). A start is to avoid things that can 

cause pain, such as hot baths, tight or easily bunched clothing and pressure on the side of the 

body affected by the stroke (Klit et al, 2009). The Pharmacological and non-pharmacological 

treatment of CPSP is challenging. The inadequacy and limitations of the present therapies have 

been reported (Kumar, 2009). 

 

Pharmacological Treatment 

Antidepressants: Amitriptyline has been found to be effective, safe, and well tolerated 

compared with placebo for treatment of CPSP (Class II, level B evidence) (Lampl et al, 2002). 

There is evidence that the sooner antidepressant treatment is begun, the more likely the patient is 

to respond. Time should not be wasted trying conventional analgesics, which rarely have any 

significant effect (Jonsson et al, 2006). Amitriptyline has been a first line treatment for 

neuropathic pain for many years. Though there are no supportive unbiased evidence for a 

beneficial effect, decades of successful treatment have been reported in many patients with 

neuropathic pain with no good evidence of a lack of effect (Moore et al, 2012). Fluroxamine at 
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least 125mg daily is effective (Class II, level B) in CPSP patients who had a stroke within 1year 

(Carnavero et al, 2002). 

Anticonvulsants: Pregabalin has demonstrated efficacy in the management of neuropathic pain 

(Class I evidence)(Kim et al, 2011). Carbamazepine has been found to be minimally effective 

(better than placebo only) (Class II Level B). Lamotrigine is moderately effective and well 

tolerated dung for CPSP (Class I, level B evidence). 

Gabapentin is well tolerated but not effective in CPSP (Class III). 

Phenytoin, Topiramate and Zonisamide: There is inconclusive evidence for these in CPSP 

(Serpell, 2002). 

 

N – Methyl –d-aspartate Antagonist: Ketamine may be tried in refractory patients with CPSP 

as a short measure (Class IV). 

Dextromethorphan is not effective (Class III) (Serpell, 2002). 

 

Opioids: Opioids like oral tramadol is effective at reducing pain levels in patients with CPSP 

and is a medication option for the treatment of CPSP (Tanei et al, 2013). Morphine is ineffective 

in CPSP and side effects are frequent Class II level B evidence. (Attal et al, 2002). 

Nalaxone is ineffective in CPSP and causes more side effects (Class II, Level B). 

Oral Levorphanol is not effective (Class III, level C). 

(Rowbotham et al, 2003). Tramadol has been tried in I patient with CPSP Only one class IV 

study showed tramadol to be beneficial (Iranami et al, 2006). 

 

Anaesthetic:  Lidocaine may be effective for a short period in CPSP (Class I, ILevel B) (Attal et 

al, 2000). Propofol and Peritothal (Class III) may be effective for a short period in CPSP 

 

2.7   Predisposing factors of Post-stroke Pain 

Pain after stroke is multifactorial in origin: pre-stroke pain, post-stroke functional recovery, and 

mood disorders all contribute to pain status. However, vascular risk factors and stroke 

characteristics, besides stroke severity, do not seem to play an important role (Henon, 2006). 

Stroke-related pain has been found to be associated with sensory-motor impairments but not with 

spasticity on an independent variable (Lundstrom et al, 2009). In a large cohort study by 

O’Donnell et al (2013) involving patients with ischaemic stroke who did not have a history of 
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chronic pain before their stroke, predictors of post-stroke pain included increased stroke severity, 

female sex, alcohol intake,  depressive symptoms, diabetes mellitus, antithrombotic regimen, and 

peripheral vascular disease. Also pattern of correlated risk factors such as location of the leison 

can help predict certain types of post-stroke pain syndromes (Ghyeghran et al, 2012), hence a  

multifactorial basis has been established for post-stroke pain (Naess et al, 2010). 

 

Stroke-related pain has been found to be associated with sensorimotor impairments  but not with 

spasticity on an independent variable (Lundstrom et al, 2009). Those with stroke who are 

generally elderly, often experience pain from chronic conditions such as arthritis and other 

musculoskeletal conditionswhile patients with sensory and motor disability have more chance for 

hemiplegic shoulder pain symptoms after stroke (Hadianfard and Hadianfard, 2008). Loss or 

impairment of motor function and high NIHSS score were predictors of shoulder pain (Lindgren 

et al, 2007). 

 

 

2.8    Impact of Post-Stroke Pain on Functional Outcome 

Post-stroke pain can importantly impact rehabilitation and long term outcomes (Seifert et al, 

2013) and  has been found to be negatively correlated with outcomes important to rehabilitation. 

 Post–stroke chronic pain syndromes have been found to be associated with increased functional 

dependence and cognitive decline (O’Donnell et al, 2013) with likelihood of disability/ 

dependence at follow up and eventual  long-term mortality (Naess et al, 2010). Among major 

impairments that cause disabilities in stroke survivors, pain plays an important role (Lolascon et 

al, 2006). It significantly interferes with the execution of activities of daily living, quality of life 

and mood. While some have relatively minor pain or functional limitation from these problems, 

for many, it distinctively impair their quality of life (Kendall, 2010; Jungehulsing et al, 2013). 

 

Pain has a consistent detrimental impact on functioning across multiple QoL domains, even after 

controlling for multiple demographic and medical characteristics known to be associated with 

self-report QoL (Putzke et al, 2000). CPSP has been found to distinctively impair the quality of 

life (Jungehulsing et al, 2013). However, to what extent pain alters the quality of life in stroke 

survivors remain undetermined and should be evaluated in long term follow-up studies. 
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Considering the association between neuropathic pain condition and health-related quality of life 

(HRQoL), Jensen et al (2007) reviewed 52 studies in patients with six neuropathic conditions 

including post-stroke pain. The results showed strong evidence that the presence and severity of 

neuropathic pain are associated with greater impairment in a number of important HRQoL 

domain. 

 

Shoulder pain which occurs in stroke can delay rehabilitation and functional recuperation, 

because the painful joint may mask improvement of motor function or may inhibit rehabilitation 

and limits the use of hand for wheelchair- ambulation (Duncan et al, 2005). Post stroke pain has 

been found to be associated with lower motor performance (Hamzat and Osundiya, 2010). 

Shoulder pain has also been found to restrict daily life often or constantly when dressing and 

ambulating (Lindgren et al, 2007). In a study by Jonsson et al (2006), it was observed that pain 

influences the quality of life of stroke survivors: pain is frequently described as constant over 

time, disturbing sleepin one half of patients, and requiring temporary rest, or a change in position 

in 25 – 50% of patients. Shoulder pain in stroke survivors has an important negative role in 

rehabilitation programme (Poenam et al, 2008).  

 

Post-stroke shoulder pain is common and significantly impacts rehabilitation outcomes though 

the exact aetiology remains unknown (Shah et al, 2008). Spasticity and post-stroke shoulder pain 

have been found to be strongly associated and this may represent a cause and effect relationship 

(Lundstrom et al, 2008). Post-stroke pain can impact substantially on the patient’s sense of well-

being and quality of life. Shoulder pain can delay rehabilitation and recovery of function; the 

pain may mask improvement of function or may inhibit patient participation in rehabilitation 

activities such as therapy or activities of daily living (Lindsay et al, 2008). Pain can affect the 

course of stroke rehabilitation adversely, and it occasionally may be a cause for transfer back to 

an acute care hospital (Zorowitz et al, 2005).  

 

 

2.9   Evaluation of Post-Stroke Pain 

Pain is one of the most important, yet difficult construct to measure in clinical practice and 

research. Its definition underlies the complexity of its measurement (Krueger and Stone, 2008). 
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Pain is an individual and subjective experience modulated by physiological, psychological and 

environmental factors such as previous events, culture, prognosis, coping strategies, fear and 

anxiety (Moore et al, 2003). Therefore, most measures of pain are based on self report which 

lead to sensitive and consistent results if done properly (Moore et al, 2003). Though self 

reporting can be influenced by numerous factors e.g. mood, sleep disturbance and medication 

and may result in patient not reporting pain accurately, it is regarded as the gold standard of pain 

assessment as it provides the most valid measurement of pain (Peter and Walt–Watson, 2002). 

 

There are no objective measures of pain intensity but associated factors such as hyperalgesia (e.g 

mechanical withdrawal threshold), the stress response (e.g plasma cortisol concentrations), 

behavioural responses (e.g facial expression), functional impairment (e.g ambulation, coughing) 

or physiological responses (e.g changes in heart rate) may provide additional information 

(Moore, 2003). However, in a study comparing psychometric properties of four established pain 

scales in a population of adult patients with varying levels of cognitive impairment, the ability of 

older, cognitively impaired patients to rate pain reliably and validly was established (Chibnall 

and Tait, 2001). No gold standard is presently available for post-stroke pain diagnosis, hence 

diagnosis is based on clinical judgement (Roosink et al, 2010). The essential elements of this 

process are to identify painful symptoms, altered sensation, and a clinical history that all match a 

neuroanatomical or dermatomal pattern (Cruccu et al, 2004). 

 

Screening methods for neuropathic pain consist mostly of characteristic verbal descriptors, 

though some have single bedside tests in addition to clinical assessment. Examples are  Leeds 

Assessment of Neuropathic Symptoms and Signs (LANSS) pains scale  or the pain DETECT 

questionnaire. They are however not intended to be diagnostic methods (Bennett et al, 2007). 

Bedside examination is straight forward and is aimed at identifying altered sensation in the 

painful area, and so responses should be compared with a non-painful situation (Bennett, 2001). 

Mixed pain and pre-existing pain are common after stroke. For this reason, peripheral 

nociceptive pain after stroke might coincide with symptoms characteristics of CPSP (Roosink et 

al, 2010).  Pain is a complex experience that depends strongly on cognitive, emotional and 

educational influence, hence the pressing need for tools that can measure pain objectively 

(Cruccu and Truini, 2009). 
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 Four different levels of objective assessment have been distinguished. 

1. Laboratory tests that use quantitative tools and measure an objective response. 

Standard neurophysiological responses to electrical stimuli such as nerve conduction 

studies and somato sensory-evoked potentials can identify, locate, and quantify  

damage along the peripheral or central  sensory pathways but they do not assess 

nociceptive pathway function (Cruccu et al,2004; Cruccuetal, 2008). However these 

do not measure pain intensity nor response to treatment (Cruccu and Truini, 2009). 

2. Quantitative Sensory Testing analyses perception in response to external stimuli of 

controlled intensity. Detection and pain thresholds are determined by applying 

stimulus to the skin in ascending and descending order of magnitude. Mechanical 

sensitivity for tactile stimuli is measured withplastic filaments that produce graded 

pressure, such as a von Frey hair, pinprick sensation with weighted needle and 

vibration sensitivity with an electronic vibrameter. Thermal perception and thermal 

pain are measured using a thermode, or other device that operates on a thermoelectric 

effect (Cruccu and Truini, 2009). 

3. Bedside examination: Abnormal sensory findings should be neuroanatomically 

compatible with a definite lesion site. Location, quality and intensity of pain should 

be assessed. Proper assessment requires a clear understanding of all possible types of 

negative (e.g. sensory loss) and positive (e.g. pain and paraesthesia) symptoms and 

signs. 

Sensory disorders should be recorded in detail, preferably on body sensory maps. 

Though this is difficult for the non-specialist and time consuming for everybody but it 

provides information. Tactile sense is best assessed with a piece of cotton wool, 

pinprick  sense with a wooden cocktail stick, thermal sense with warm and cold 

object and vibration sense with a 128-Hz tuning fork (Cruccu et al, 2004). 

4. Questionnaires: Several screening tools for distinguishing neuropathic from 

nociceptive pain have been validated (Bennet et al, 2007). Some of them like the 

Neuropathic Pain Questionnaire (NPQ) (Krause and Backonja, 2003) and pain 

DETECT (Freynhager et al, 2006) rely only on interview questions. The Leeds 

Assessment of Neuropathic Symptoms and Signs (LANSS) scale (Bennet, 2001) and 

Doleur Neuropathique  (DN4) questionnaire (Bouhassira et al, 2004) use both 
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interview, questions and critical test and achieve higher sensitivity and specificity 

than the screening tools that use only interview questions which emphasises the 

importance of clinical examination. Careful assessment is needed before pain can be 

labelled idiopathic or psychogenic. Though these tools help in diagnosing neuropathic 

pain and quantifying damage to the nociceptive pathways, they measure neither pain 

intensity nor response to treatment (Crucci and Truini, 2009). 

 

Many patients with CPSP have a combination of both inflammatory and neuropathic pain 

elements. When located in the same area, it can be difficult to distinguish between them (Klit et 

al, 2009). In certain cases of post-stroke shoulder pain, the pain is clearly nociceptive but in other 

cases the pain mimics that seen when CNS structures are damaged. Patients with PSSP who have 

sensory abnormalities in the shoulder area corresponding to the lesion fulfill the proposed criteria 

for CPSP if there is no other obvious pathological abnormality in the shoulder that can fully 

explain the pain (Klit et al, 2009). 

 

 

2.10   Types of Outcomes 

Patient-Reported Outcomes (PROs) – document patient’s perceptions of the impact of disease 

and treatment on health and functioning and include patients’ evaluations of their health status, 

symptoms, adherence to treatment, satisfaction, and the impact of disease on functioning and 

well being (Acquadro et al, 2003; Willke et al, 2004). Patient-reported outcomes (PROs) are 

reports coming directly from patients about how they function or feel in relation to a health 

condition and its therapy, without interpretation of a patient’s responses by a physician or anyone 

else (Valderas et al, 2008). Patient-Reported Outcomes are increasingly used in clinical research, 

but ascertaining the circumstances under which PROs are truly helpful beyond research settings 

remains a challenge (Guyatt et al, 2007). Clinician-Reported Outcomes (CROs) include 

outcomes either observed by a provider or requiring interpretation. It includes scales completed 

by a health care provider using information about the patient (Willke et al, 2004). 
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2.10.1   Benefits of Patient-Rated Outcomes 

The benefits of PRO could lead to improvement in outcomes that are important to patients. These 

include the following: 

a. It facilitates patient-clinician communication about issues that are important to patients, 

thereby promoting shared decision making. 

b. It helps in monitoring disease progression and response to treatment. 

c. It identifies vulnerable patients and enables continuous assessment of quality of care 

(Guyatt et al, 2007; Valderas et al, 2009).  

 

 

2.10.2  Demerits of Patient-Rated Outcomes 

The use of PROs may interfere with doctor-patient communication and patients may be 

concerned about who will review or use the information. Administering some of the currently 

available measures is already burdensome, and scores resources would be consumed in 

computing and reviewing PRO scores (Valderas et al, 2009; Guyatt et al, 2007). 

 

 

2.10.3   Evidence of using PRO measures in clinical practice 

There are limited number of systemic reviews that assessed the impact of PROs and its impact on 

the process of care (Valderas et al, 2008). Its less evident impact on health professionals has been 

shown to increase the frequency with which doctors discuss issues such as quality of life and 

symptoms with their patients, without an increase in the visit duration (Detmar et al, 2002; 

Velikova et al, 2004). 

A meta-analysis also showed that PROs reports of mental health status in a variety of settings 

resulted in a higher likelihood of diagnostic notations recorded in patients’ medical records 

(Espallargues et al, 2000). 

 

 

2.10.4  Challenges for Implementing PRO measures in Clinical Practice. 

The Systematic use of PRO instruments in Clinical practice has the potential to bring about 

significant improvements in a number of relevant areas of health care (Valderas et al, 2008). 
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However, possible barriers to implementation would need to be overcome, including: 

1. Unfamiliarity with the interpretation of PRO information; 

2. Paucity of direct face-to-face instrument comparisons  

3. Costs of data collection 

4. The need for rapid data manipulation and processing (Vanderas et al, 2008) 

5.  

2.11       Pain Scales 

Pain rating scales are instruments used to qualify a patient’s perception of the quality of their 

pain and to longitudinally monitor their response to analgesic therapy. The most widely used 

scales are verbal, numerical, observer or some combination of all three forms. 

1. Numeric rating scale: numbers usually 0-10 where o-”no pain” and 10-worst pain” e.g 

Visual analogue scale (VAS spine score) developed by Knop, (2001). 

2. Verbal rating scales: use words (descriptors) like mild, moderate, severe to qualify pain 

e.g. McGill pain scale developed by Melzack and Torgerson, (1971). 

3. Observer / Visual Scales: often used with people who are unable to communicate their 

pain effectively.  Observation – based scales offer objective measurements for pain. 

These include facial expression, muscle tone, blood pressure and heart rate. Examples of 

observer pain scales are Flacc scale, the Cries scale and the Comfort scale. 

 

The Visual Analogue Scale (VAS) is a well studied method for measuring both acute and 

chronic pain, and its usefulness has been validated by several investigators (Cork et al, 2004). 

The relationship between pain scores obtained on the visual anaolgue scale (VAS), the Box 

Numerical Scale (BNS) and Verbal Rating Scale (VRS) were studied by Akinpelu and Olowe 

(2002). The three pain rating scales were found to measure the same construct and could be used 

for pain measurement in obstetric related conditions in this environment. However, VAS is 

comparatively time-consuming and requires ability to understand the abstract concept of the 

VAS line and then relate it to distance from a zero mark. It also requires the use of a paper and 

pen. As line length in VAS is the response continuum, many patients find it difficult to judge 

distance accurately. Therefore VAS has some practical limitations in a clinic setting (Cork et al, 

2004). 
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TABLE 2.1 

PAIN SCALES 

SCALE DESCRIPTION DEVELOPER 

Numerical Rating Scale Pain rating from 0 to 10 (0 to 100) Karoly and Jensen 1987 

Pain Disability Index Measures the impact of chronic pain on 

various daily activities 

Tart et al, 1987 

Pain Management Index Compares the most potent analgesic with 

reported level of pain. 

Cleeland et al, 1994 

Pain Perception Profile Measuring the affective, sensory and 

intensity  dimensions of pain 

Tursky1976 

PatientOutcome 

Questionnaire 

Measures pain severity, interference, 

satisfaction with pain control 

AmericanPain Society, 

1995 

Unmet Analgesic Needs 

Questionnaire 

Designed for cancer patients to measure 

prevalence and pain intensity. Identifies 

characteristic associated with unmet 

analgesic needs  

Zhukorsky,1994 

Verbal Rating Scale There are many forms of verbal rating 

scales. 

Lasagna,1988 

Visual Analogue They are 100mm lines with two words that 

anchor different end of the spectrum (e.g. 

pain as bad as it can be ………. No pain. 

 

West Haven-Yale Multi-

dimensional Pain Inventory 

A 52 item chronic pain inventory Kerns,1985 

Wisconsin Brief Pain 

Questionnaire 

A self administered questionnaire which 

measures pain at its word, its least average, 

and right now. It also uses a checklist of 

adjectives to characterize the pain and 

information collected on impact of 

treatment and of pain impact on function. 

Daut,1983 
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2.12    Development of Outcome Measure for Pain Clinical Trial  

The lack of existing, well-validated measures that address the hypotheses being tested may 

necessitate the development of a new measure. However, the outcome measure must assess the 

domains of interest and the specific measures selected must be appropriate for the population for 

which the treatment is being considered, and must be reliable and valid with the minimum of 

patient burden possible (Turk et al, 2006). However, because instrument development takes 

considerable time, effort and resources, existing measures should be examined to determine 

whether a new measure is necessary in reviewing available measures. Attention should not only 

be given to the adequacy of the psychometric properties of the measure but also the availability 

of appropriate information to confirm the measure’s psychometric properties for the population 

of interest (Turk et al, 2006). Once the need for a new measure is established, the formal process 

of instrument development can begin.  

 

The development of outcome measures in clinical trials involves a series of sequential steps 

beginning with consideration of what construct (latent variable) or constructs will be assessed. 

Attention must be given to the specific goals of the measure, its intended uses, and the 

characteristics of the individuals to whom it will be administered. 

i. Identification of scientific approach: This involves the overall question, the 

conceptual model and scope of assessment. It is incumbent on authors of any new 

measure to demonstrate whether a newly developed measure has incremental 

advantages including decreased participant burden or increased reliability or validity 

or requires less time for completion. 

ii. Establishment of a target population: the factors or concepts to be included in the 

scale should be considered putting in view the specific goal of the outcome measure 

and specific traits. Also, a decision should be made whether there is a need for 

independent or overlapping subscales. People with particular diseases or symptoms 

have unique perspectives on the impact of the disease and its treatment on their 

everyday functi\oning and well-being and thus are of critical importance in 

developing a new measure (Kirwan et al, 2003).   

iii. Developing item pool: A good literature review to critically explore existing 

measures. Focus groups and indepth interview with patients and experts. These 
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should be used to identity content domains that are considered important by patients. 

Relevant information that has intuitive value to patients is a key element in 

determining the content to be included in a measure. Focus groups should include 

individuals with a range of pain or symptom severity because this can influence the 

importance that is ascribed to the outcome (Casarett et al, 2001). The composition of 

the groups should also reflect the demographics of the patients to whom the measure 

will be applied because factors such as age, sex and ethnicity might affect priorities 

and preferences for different outcomes (Ganz, 2002). The format of the measure 

should also be determined i.e. individual items and scale properties. Also the scoring 

and eventual analysis. 

iv. Item Evaluation: Once the overall content domain has been selected and specific 

items have been developed, attention must be given to the instructions, item wording, 

time frame, response categories, scale anchors and response format. The group in 

whom the measure is going to be used must be able to clearly understand the 

instructions and item wording. 

v. Instrument Evaluation: This involves evaluating the psychometric properties in 

target population i.e. the reliability, validity and responsiveness. Once a preliminary 

set of items has been selected and instructions have been developed, pilot testing with 

cognitive interview should be conducted on a sample drawn from the study 

population to establish that the targeted patient group clearly understands the 

instructions, item wording, reference period, and response format. Pilot testing may 

reveal that there are insufficient items covering particular aspect of the construct. Test 

developers need to determine, in advance the appropriate sample size and 

representation of the sample that will be used to evaluate the psychometric properties 

of an instrument. 

vi. Complete Instrument Development: This involves revision of the instrument of 

necessary and then finalizing the instrument and eventual development of user 

manual and instructions to respondents. Although the recommended sequence is 

presented as if it were a linear process, the development of measures is frequently an 

iterative process (Turk et al, 2006). 
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2.13   Focus Group Discussion (FGD) 

 Focus Group Discussion (FGD) is a rapid assessment, semi-structured data gathering method in 

which a purposively selected set of participants gather to discuss issues and concerns based on a 

list of key themes drawn up by the researcher (Kumar, 1987). 

Purpose: the purpose of FGD is to obtain information about a group’s beliefs and attitudes on a 

particular health issue or problem. Focus group can be used for idea generation, in conjunction 

with a quantitative method, or as a primary data collection method. However, if FGDs are used 

as a primary data-collection method, their results must be treated with caution. It gives room for 

interaction among all the members of the group (unlike individual interview) and permits 

participants to give detailed opinion on a topic which differentiates it from a survey (Kumar, 

1987). 

 

Description: FGD brings 6-12 people together for a discussion on a specific health topic. The 

participants usually have some characteristics in common such as sex and age. It is 

recommended that at least two FGDs be done with each group. It  typically lasts from 1-2 hours, 

led by a facilitator and another person to take notes and should be recorded on audio tape for 

later transcription and analysis (Kumar, 1987). 

 

 

 

2.14    Psychometric Properties of Measuring Scales 

Psychometric Properties refers to the reliability and validity including responsiveness and 

sensitivity to change, of a measurement tool (Terwee et al, 2007; Kurande et al, 2013). To rate 

the quality of a questionnaire, authors should provide a clear description of the following aspects 

in the development of a questionnaire (Terwee et al, 2007). The Terwee quality criteria (Terwee 

et al, 2007) is a useful rule of thumb in determining psychometric properties of measurement 

tools. The criteria does not summate into one total quality score which is often done with trial 

methodological quality scales, such as the PEDro scale (Terwee et al, 2007). A total quality score 

presumes that the psychometric properties assess the same attribute and that each property is 

equally important, which may not be true (Terwee et al, 2007). Summed quality scores do not 

indicate the specific methodological problems that are most prevalent. Therefore, it is more 

informative to seperately consider each of the measurement properties (Terwee et al, 2007). 
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2.14.1       Validity 

This is generally described as the degree to which a study accurately reflects or assesses the 

specific concept that the researcher is attempting to measure (Terwee et al, 2007). Nunnally and 

Bernstein (1994) say the term validity denotes the scientific utility of a measuring instrument, 

broadly stated in terms of how well it measures what it purports to measure. Validity usually is a 

matter of degree rather than an all or none property, and validation is an unending process. 

Validation is the process by which a test developed or test user collects evidence to support the 

types of inferences that are to be drawn from test scores. 

 

Content Validity:  examines the extent to which the concepts of interest are comprehensively 

represented by the items in the questionnaire. A positive rating is given for content validity if a 

clear description is provided of the measurement tool, the target population, the concepts that are 

being measured, and the item selection (Mokkink et al, 2010). 

 

 

Criterion Validity: refers to the extent to which scores on a particular instrument relate to a gold 

standard. A positive rating is given for criterion validity if convincing arguments are presented 

that the used standard really is “gold” and if the correlation with the gold standard is at least 0.70 

(Mokkink et al, 2010). 

 

Construct Validity: refers to the extent to which scores on a particular instrument relate to other 

measures in a manner that is consistent with theoretically derived hypotheses concerning the 

concepts that are being measured. Construct validity should be assessed by testing predefined 

hypotheses (e.g., about expected correlations between measures or expected differences in scores 

between known groups). A positive rating is given when at least 75% of the results are in 

correspondence with these hypotheses, in (sub) groups of at least 50 patients (Terwee et al, 

2007). 

 

 

2.14.2   Interpretability of the Items. 

This is the degree to which one can assign qualitative meaning toquantitative score (Mokkink et 

al, 2010). Completing the questionnaire should not require reading skills beyond that of a 12-
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year old to avoid missing values and unreliable answers. The items should be short and simple, 

not consisting of two questions at the same time (Terwee et al, 2007). 

 

 

2.14.3    Internal Consistency  

This is a measure of the extent to which items in a questionnaire (sub) scale are correlated 

(homogenous), thus measuring the same concept (Kurande et al, 2013). Internal consistency is an 

important measurement property for questionnaires that intend to measure a single underlying 

concept (construct) by using multiple items. For questionnaires in which the items are merely 

different aspects of a complex clinical phenomenon that do not have to be correlated, such as in 

the Apgar Scale, internal consistency is not relevant (Mokkink et al, 2010). After determining the 

number of (homogenous) (sub) scales, Cronbach’s alpha should be calculated for each (sub) 

scale separately. Cronbach’s alpha is considered an adequate measure of internal consistency. A 

low Cronbach’s alpha indicates a lack of correlation between the items in a scale which makes 

summarizing the items unjustified. A very high Cronbach’s alpha indicates high correlations 

among the items in a scale, i.e, redundancy of one or more items. A very high Cronbach’s alpha 

is usually found for scales with a large number of items, because cronbach’s alpha is dependent 

upon the number of items in a scale (Post et al, 2011). Nunnally and Bernstein proposed a 

Criterion of 0.70 – 0.90 as a measure of good internal consistency. A positive rating is given for 

internal consistency when factor analysis was applied and Cronbach’s alpha is between 0.7 and 

0.95 (Terwee et al, 2007). 

 

 

2.14.4     Reliability 

This is the extent to which a self-reported outcome questionnaire or a scale is measuring 

something in a reproducible and consistent fashion. Reliability indicates the stability of a 

measure (Terwee et al, 2007). The degree to which repeated measurements in stable persons 

provide similar answers. Reliability concerns the degree to which patients can be distinguished 

from each other despite measurement error. Test-retest reliability involves instrument self-

completion on two occasions separated by a suitable time–period and assuming no change in the 

underlying health state. It measures the temporal stability of the score (Terwee et al, 2007) 
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Intra-rater reliability testing is the process by which a measurement tool or method can be shown 

to give similar results when used by same raters at different times for the same group of subjects 

while inter-rater reliability is the extent of agreement of two measures by two examiners 

independent assessment of the same subect (Post et al, 2011; Kurande et al, 2013). 

The intraclass correlation coefficient (ICC) is the most suitable and most frequently used method 

for test-retest for continuous data. The ICC is the variation in the population (inter-individual 

variation) divided by the total variation, expressed as a ratio between as a ratio between 0 and 1  

(Terwee et al, 2007). The time period between the repeated administrations should be long 

enough to prevent recall, though short enough to ensure that clinical change has not occurred.The 

appropriateness of the time period is not specific, but only require that the time period is 

described and justified. A minimum of 0.70 is recommended as a standard for reliability.A 

positive rating is given for reliability when the ICC or weighted Kappa is at least 0.70 in a 

sample size of at least 50 patients. 

 

 

2.14.5      Responsiveness  

The ability of a questionnaire to detect clinically important changes over time, even if these 

changes are small. lt is a measure of longitudinal  validity. The instrument should be able to 

distinguish clinically important change from measurement error (Terwee et al, 2007; Mokkink et 

al, 2010). 

  

 

2.14.6 The Target population 

The population for which the questionnaire was developed. This is important to judge the 

suitability of a questionnaire for a specific purpose. Relevant concepts can be defined in terms of 

symptoms, functioning (physical, psychological and social) general health perception, and 

overall quality of life. Adequate description of the target population is therefore important for 

judging the comprehensiveness and the applicability of the questionnaire in other populations. 

The target population should have been involved during item selection, as well as experts 

(Terwee et al, 2007). 
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TABLE 2.2 

                    Quality Assessment for Psychometric Properties  

Property Definition  Quality Criteria 

1. Content 

Validity 

The extent to which the domain  

of interest is comprehensively 

sampled by the items in the 

questionnaire 

+ A clear description is provided of the 

measurement arm, the target population and 

experts were involved in item generation and 

selection 

? A clear description of the above is lacking 

Only target population is involved Doubtful  

design or method  

- No target population    

involvement  

0 No information found on target population 

involvement 

 

2.Construct 

Validity 

The extent to which scores on a 

particular questionnaire relate to 

other measures in a manner that 

is consistent with theoretically 

derived hypotheses concerning 

the concepts that are being 

measured  

+ Specific hypotheses were formulated AND at 

least 75% of the results are in accordance with 

these hypotheses  

? Doubtful design or method (e.g. no 

hypotheses): 

_ Less than 75% of hypotheses were confirmed, 

despite adequate design and methods; 

0 No information found on construct validity 

3. Reliability The extent to which patients can 

be distinguished from each 

other, despite measurement 

errors (relative measurement 

error) 

+ ICC or Weighted Kappa ≥0.70 

? Doubtful design or method (e.g. time internal 

not mentioned) 

_ ICC or weighted Kappa <0.70, despite 

adequate design and method; 

0 No information found on reliability 
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Property  Definition  Quality Criteria 

4.  

Responsiveness  

The ability of a questionnaire to 

detect clinically important 

changes over time 

+ Smallest detectable change (SDC)  > 1.96 or 

AVC >0.70 

? Doubtful design or method SDC < 1.96 or 

AVC < 0.70 despite adequate design and 

methods  

0 No information found on responsiveness  

5. Internal 

Consistency 

The extent to which items in a 

(Sub) Scale are inter correlated, 

thus measuring the same 

construct  

+ Factor analysis performed on adequate sample 

size AND Cronbach’s alpha is between 0.70 and 

0.95 

? No factor analysis OR doubtful design or 

method  

- Cronbach’s alpha <0.70 or > 0.95 

No information found on internal consistency  

6. Criterion 

Validity 

The extent to which scores on a 

particular questionnaire relate to 

a gold standard  

+ Convincing arguments that gold standard is 

“gold” AND correlation with gold Standard > 

0.70 

? No convincing arguments that gold standard is 

“gold” OR doubtful design or method  

- Correlation with gold standard <0.70, despite 

adequate design and method  

0 No information found on criterion validity    

 

SDC = Smallest 

detectable change  

ICC = Internal 

Consistency  

+ = Positive rating  

? = Indeterminate rating 

- = Negative rating  

0 = No information available  

Doubtful design or method = lack of a clear 

description of the design or methods of the 

study, sample size smaller than 50 subjects 

Key:  + = Positive rating 

 ? = Indeterminate rating 

 - =Negative rating 

 0= No information available 

 SDC = Smallest detectable change 

 ICC = Intraclass correlation coefficient 
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CHAPTER THREE 

MATERIALS AND METHODS 

 

3.1 Instrument Development Phase 

The recommended process for development of outcome measures for pain clinical 

trials (Turk et al, 2006) was followed in developing this instrument. The stages were 

as follows: 

 

3.1.1 Identification of Scientific Approach: 

Pain assessment in stroke survivors was performed with emphasis on pain 

location/severity, patient’s report on pain interference on their physical and 

psychosocial functioning, clinician report/assessment (associated signs and 

symptoms). 

 

3.1.2    Conceptual Model of the Stroke-specific Pain Scale: 

The conceptual model of the stroke-specific pain scale is based on the need for pain 

assessment following a stroke. Clinician-measured items were included so as to 

harmonise discrepant perceptions between patients and clinicians regarding health 

status, impact of disease, and treatment outcome priorities and preferences (Clinch et 

al, 2001; Hewlett et al, 2001). The IbSSPS combines both self-report and clinician-

measured items. Also, self-report was included because people with particular diseases 

or symptoms have unique perspectives on the impact of the disease and its treatment 

on everyday functioning and well-being and thus are of critical importance in 

developing a disease specific measure (Garrat et al, 2001). 

It has also been noted that outcome measures that directly assess the interference of 

pain on physical functioning will be more relevant and responsive to treatment 

benefits than measures that more generally assess physical limitations (Turk et al, 

2006). 
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3.1.3       Devising Items 

Four (4) sessions of Focus Group Discussion (FGD) were held to explore different 

aspects of post-stroke pain based on the domains of interest: pain location / severity, 

pain interference with physical functioning and psychosocial functioning, and signs 

and symptoms of post-stroke pain as recommended by the Initiative on Methods, 

Measurement, and Pain Assessment in Clinical Trials (IMMPACT) protocol (Turk et 

al, 2006). 

Literature search was conducted in English Medical Databases: namely Cochrane, 

Pubmed, Google Scholar. Search items were: ‘post-stroke pain’, ‘pain scales in 

stroke’, ‘types of post stroke pain’, ‘assessing pain after a stroke’. This was to identify 

possible areas of concern about post-stroke pain explored in literature which was used 

in developing the focus group discussion guide 

 

 

3.1.3.1  Participants for the Focus Group Discussion (FGD) 

Eighteen (18) stroke survivors (9 males, 9 females) of not longer than 12 months onset 

were recruited purposively from among patients attending the physiotherapy outpatient 

clinic of the University College Hospital for the focus group discussion. The  four 

groups consisted of five, four, four and five participants each. The stroke survivors 

were recruited based on presence of pain and level of literacy in English language. 

These participants were excluded from the other parts of the study. 

 

3.1.3.2  Procedure for Data Collection. 

Ethical approval was obtained from UI/UCH Ethics Committee (Appendix III). The 

rationale and the procedure for the study were explained to the participants and their 

informed consent sought and obtained. The researcher moderated the proceedings. The 

subjects were informed of the need to record the proceedings. The FGD explored 

different aspects of post-stroke pain to know the common locations and the level of 

interference of the pain with physical and psychosocial functions. Two sessions were 

held for males and two for females with four to five participants per focus group. The 

participants were informed that some of the questions may make them feel 

uncomfortable, hence they could opt out or stop if they did not wish to continue. 
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The Focus Group sessions were held at the gymnasium of the Department of 

Physiotherapy, University of Ibadan. The place was comfortable for the subjects to 

interact and discuss the research topic. There were no distractions, the location was 

secure and private considering the personal and sensitive nature of some of the 

information. The discussions were kept anonymous while also limiting the types of 

identifiers in order to reduce the risk of identification. Participants were reminded of 

the need for the information discussed during the focus group to remain confidential. 

 

The focus group session lasted between 1 hour and 1hour 30 minutes and it was a one-

time visit. The participants were given transport fare, lunch and treated for their pain. 

 

 

3.1.3.3       Data Management 

The recording was transcribed and the texts categorised to find common themes while 

also considering the notes. Based on the domains of interest, the items were grouped 

into four. 

 

3.1.4       Content Validity  

3.1.4.1       Expert’s Rating   

Copies of the list of the devised item and details about the stroke-specific pain scale 

under development were sent to 8 experts for review (content relevance). Experts were 

chosen based on their research work and publications in the fields of neurology and 

scales development and/or clinical experience (>10 years post qualification 

experience). These experts comprised:  

5 Physiotherapists, 1 Neurologist, 1 Epidemiologist, 1 Anaesthetist 

They were asked to rate the degree of relevance/importance of each item to the main 

theme (Post-Stroke Pain) on a Likert scale (5-Extremely important, 4-Very important, 

3- Important, 2-Slightly important, 1-Not important). They also evaluated the 

appropriateness of the generated items. 

 

3.1.5.1     Scaling Responses 

1. The response scales for Section A (self-report) was adapted from Schaeffer and 

Pressure (2003). Five response categories (Likert scale of 0-4) was used 

AFRICA DIGITAL HEALTH REPOSITORY PROJECT



UNIV
ERSITY O

F IB
ADAN LI

BRARY

56 

 

  

because this has been found reliable. It gives more stable results and provides 

better scales. Response for section B was zero for  absent and 1 for present.  

2. The items/questions were closed while using simple terms which have the 

same meaning to all stroke survivors. Attempt was made for the questions to be 

as brief as possible flowing smoothly from one to the next. 

 

3.1.5.2   Experts Meeting 

A meeting of the experts who did the initial review for content relevance was held to 

review the scale and clarify other issues such as wording and method of 

administration. The meeting was held on Wednesday 12th April 2012 between the 

hours of 11.00am and 1.00pm. 

The proceeding of the experts’ meeting was video-taped and pictures were taken.A 

concensus was reached on the following issues: 

1. Section A to be self report and Section B clinician-administered. 

2. Instructions for domains 2 and 3 to read: ‘To what extent does your pain 

interfere or limit the following activities’ 

3. Domain I should not be represented by picture because of possible spatial 

neglect or hemianopia commonly experienced by stroke survivors. 

 

3.1.5.3     Pretesting of the Draft of the Stroke-specific Pain Scale 

The initial draft of the Instrument was pretested among 30 purposively selected stroke 

survivors receiving physiotherapy at the physiotherapy outpatient unit of University 

College Hospital and Adeoyo Maternity Hospital, Yemetu Ibadan (These subjects did 

not participate in the focus group sessions and psychometric testing phase). The aim of 

the pretest was to ensure that the items were comprehensible, unambiguous and not 

double-barrelled (i.e. ask only one question). It was also aimed at checking the  

relevance of the items to pain in the target population.   

 

3.1.5.4     Item Elimination 

Following the pre-testing, the frequency of endorsement of the items was calculated 

and items with endorsement rates between 0.2 and 0.8 were retained.This excluded the 

following items most of which were rated by more than one expert as not important 

were eliminated 

 Domain  1 - Head, Forearm  
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     2 - Recreational activities, Enjoyment of life, Social         

life 

     3 - Sitting and caring for self 

     4 - Pain is referred and associated joint stiffness 

 

 

3.1.6     Naming of the instrument 

The initial draft of the instrument was named “Stroke-specific Pain Scale’ to indicate 

its specificity to assessment of pain in stroke survivors. The final draft of the 

instrument was named “Ibadan Stroke-Specific Pain Scale (IbSSPS)’ to give it a 

specific identity and reflect that it was developed at the University of Ibadan. 

 

 

3.1.7     Description of the  Ibadan Stroke-specific Pain Scale (IbSSPS) 

The Ibadan Stroke-Specific Pain Scale is a disease-specific pain scale with 36 items. 

Population: The IbSSPS was developed for use among stroke survivors with post-

stroke pain 

Purpose: To assess pain location and severity, impact of pain on psychosocial and 

physical functioning and the associated signs and symptoms. 

Content:  It contains two sections A- self report and section B is clinician report. 

 

Section A has 3 domains namely: 

      a.    Pain location /severity with 12 items. 

b.  Psychosocial functioning with 6 items  

c.  Physical functioning with 11 items 

 

Section B has only one domain- signs and symptoms with 8 items 

Administration: It is a combination of self and clinician report. Minimal instruction is 

needed. 

Time to administer/ complete is approximately 15mins 

Scoring: responses in section A are scored on a Likert scale of 0 to 4 using descriptors 

for all the items which correspond to an ordinal scale of 0 to 4 

1. Pain location / severity with 12 items on a 5 point ordinal scale (0-4)(no pain, 

minimal pain, moderate pain, severe pain and extreme pain) and a maximum 

obtainable score of 48. 
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2. Psychosocial functioning with 6 items on a 5 point ordinal scale (0-4)( (Not at 

all, a little, moderately, severely and extremely) and a maximum obtainable 

score of 24. 

3. Physical functioning with 11 items on a 5 point ordinal scale (0-4)(Not limited 

by pain, minimally limited, moderately limited, severely limited and activity 

not possible because of pain) and a maximum obtainable score of 44. 

 

The items are summed for each subscale resulting in the following ranges: Pain 

location/severity 0-48, Psychosocial functioning 0-24, Physical functioning 0-44, 

while a total IbSSPS score is created by summing the items for the 3 subscales in 

section A. The maximum obtainable score on IbSSPS is 116. However, section B is a 

disciminatory tool which categorizes nociceptive and neuropathic post-stroke pain.  

The total score on IbSSPS was calculated as   Score obtained X 100 

                                                                                  116 

This was adapted from the Oswestry Pain Disability Questionnaire  in which the 

scoring for each participant was calculated as 

Participants score X 100 

Total possible score  (Wright et al, 1998) 

 

Interpretation: Higher scores on the IbSSPS indicate worse pain and more negative 

impact on physical and psychosocial functioning. 
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3.2  Psychometric Testing Phase 

3.2.1  Study Design 

This was a prospective design approved by the University of Ibadan/University 

College Hospital Ethics Committee 

 

3.2.2  Participants 

Based on the guidelines for scale development (recommending a minimum of 50 

patients for validation) by Terwee et al, (2007), Sixty-four (33 females and 31 males) 

survivors experiencing pain receiving physiotherapy at  the outpatient clinic of the 

University College Hospital, were consecutively recruited. Stroke patients with first 

incidence stroke, not > 12months onset, who were able to communicate effectively in 

English language and willing to participate in the study with the provision of informed 

consent were considered eligible.  

 

Fifty six (29 females, 27 males) stroke survivors completed the study with fifty-six age 

(56) and sex-matched apparently healthy individuals recruited from among members 

of staff of UCH, and relations of members of staff who had no complaint of pain at the 

point of recruitment served as the control group. 

 

 

3.2.3 Materials  

1. The newly-developed Ibadan Stroke-Specific Pain Scale (IbSSPS) for 

assessing pain. 

2. An open-ended questionnaire to obtain sociodemographic data and clinical 

history from the participants (Appendix V). 

3. Verbal Descriptor Scale for global rating of pain. This is a 5 point 

unidimensional pain assessment tool that uses descriptive words rather than 

numbers to allow the patient to assign a value to his or her current pain 

experience from ‘no pain’ ‘mild pain, ‘moderate pain’, ‘severe pain’, or ‘very 

severe pain. It is self scoring with the ability to quickly and reliably screen for 

pain. It has good internal consistency,test-retest reliability from 0.52 to 0.83. A 

factor analysis has also found the scale valid (Herr et al, 2004).    
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3.2.4  Procedure for data collection 

The rationale and procedure for the study were explained to the participants and their 

informed consent obtained. Sociodemographic data on age, sex, occupation, 

educational level, marital status, and clinical history: onset of pain, side of affectation 

were obtained from the participants and recorded. Cognitive ability was based on the 

ability to comprehend and execute 3-word command. 

 

Convergent validity was assessed by comparison with the Verbal Descriptor Scale. 

The stroke survivors were asked to rate their pain globally on the categorized verbal 

descriptor scale i.e. a general assessment of the pain they are experiencing at that point 

in time to assess convergent validity. After this, a copy of the Ibadan Stroke-Speccific 

Pain scale (IbSSPS) was administered to each stroke survivor. Administration of 

IbSSPS was repeated 2 hours later  to assess test-retest reliability. A short-term test-

retest interval of 2 hours was chosen for ethical reasons. A shorter interval would have 

introduced recall bias while longer interval was not allowed because the participants 

were experiencing pain. The first copy of the scale was collected before presenting the 

second copy. The IbSSPS was administered to their age and sex-matched apparently 

healthy counterparts who served as the control group to determine known-group 

validity. 

 

The stroke survivors received physiotherapy for their pain twice a week for 6 weeks 

after which the IbSSPS was administered again to assess responsiveness of the scale to 

physiotherapy intervention. Physiotherapy intervention for pain included use of 

hydrocollator pack, cryotherapy, mobilization exercises, as indicated for respective 

patient).  

 

The use of the hydrocollator was explained to the participants to get his/her consent 

while also ensuring that there are no contraindications to the use of local heat. The 

area to be treated was checked visually to see what the participants’ skin looks like 

before treatment.  The gel pack was wraped in a large towel to protect the participants’ 

skin from burning and prevent the pack from cooling fast and wraped round the 

painful parts. The participants were warned during the course of the treatment (Be sure 

you tell me right away if it feels too hot). The skin was checked every 3mins for the 

first 10mins 
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3.2.5  A Priori Statements 

i. To establish known-group validity, stroke survivors are expected to have 

significantly higher IbSSPS score than the apparently healthy controls. 

ii. To establish convergent validity, correlations above 0.6 reflects a strong association 

(McDowell and Newell, 1996).  

iii. A moderate correlation (0.4< r< 0.6) is expected between the Categorized Verbal 

Descriptor Scale andthe IbSSPS while a strong correlation is expected with the pain 

location and severity domain and lower correlation (r<0.4) with the other three 

domains. 

iv.The IbSSPS will be responsive to change in the pain status of the stroke survivors 

after 6 weeks of physiotherapy intervention. 

 

 

  3.2.6   Data Analyses 

  i.  Data analysis were performed using the Statistical Package for Social Science   

(SPSS)  software 

ii. Descriptive statistics of mean and standard deviation was used to summarize 

the data. 

iii. Mann-Whitney–U test was used to compare the IbSSPS scores of the stroke 

survivors and their age and sex-matched apparently healthy counterparts 

(Known-group validity). 

iv. Spearman’s rho correlation was used for the correlation between the 

categorized verbal descriptor scale and the Ibadan stroke–specific pain scale 

(Convergent validity). 

v. Intraclass correlation coefficient was used to determine the correlation between 

the IbSSPS scores obtained by stroke survivors on two different occasions. 

vi. Factor analysis was performed while internal consistency reliability was tested 

through Cronbach’s alpha statistics. 

vii. Responsiveness (sensitivity to change) was determined by examinig the 

standardized effect size (SES) and the standardised response mean (SRM). 

The SES is equal to the mean change in score from the baseline to 6 weeks, 

divided by the standard deviation of the baseline score while the standardised 

response mean is calculated as the mean change in score from the baseline to 
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6 weeks, divided by the standard deviation of the change in the score (Liang 

et al, 1990).  

viii. The Wilcoxon signed rank test was also used to compare  the scores obtained 

on the IbSSPS by stroke survivors before and after 6 weeks of physiotherapy. 

ix. Level of significance was set at 0.05 
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CHAPTER FOUR 

RESULTS AND DISCUSSION 

4.1 RESULTS 

4.1.1 Clinical and Demographic Characteristics of  Participants  

Fifty-six stroke survivors (27 males, 28 females) and 56 age and sex-matched apparently 

healthy adults without history of stroke participated in the psychometric testing phase of 

this study. The duration of pain onset for the stroke survivors ranged between 2 and 16 

weeks while those whose pain began between 3 and 8 weeks after stroke constituted 

89.1% of the sample as shown in table 4.1. 

 

Sixty-eight  percent (19 males and 19 females) of the stroke survivors had left-sided 

hemiplegia while 32% (7 males and 11 females) had right-sided hemiplegia (Figure 4.1). 

The educational level of the participants (stroke survivors and apparently healthy 

individuals stroke survivors) is shown in Figures 4.2 and 4.3. There was significant 

difference between the mean age of the Stroke Survivor Group (SSG) (56 ± 11.08, 

range=33 - 74 years) and that of the Apparently Healthy Control (AHC) (57± 11.07, 

range=34-76years). The characteristics of the participants showed the homogeneity of the 

groups. 
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TABLE  4.1 

Pain Onset of Stroke survivors (N= 56) 

 

 Pain onset post-stroke 

Duration (weeks) N % 

2 1 1.8 

3 10 17.9 

4 11 19.6 

5 3 5.3 

6 13 23.2 

7 4 7.1 

8 9 16.0 

9 1 1.7 

10 1 1.8 

11 2 3.6 

12 2 3.6 

16 1 1.8 
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Figure 4.l : Side of Affectation of Stroke Survivors 

 

 

LEFT 
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AFRICA DIGITAL HEALTH REPOSITORY PROJECT



UNIV
ERSITY O

F IB
ADAN LI

BRARY

66 

 

  

 

 

 

Figure 4.2: Educational level of Stroke Survivors (N= 56) 

 

 

Ph.D 
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Figure 4.3: Educational Level of Apparently Healthy Controls  (N= 56)
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4.1.2   Themes based on the domains of interest generated from the FGDs 

 

Theme 1: Parts of the body where pain is felt 

According to respondents: 

‘I feel pain in my neck, in my joints: shoulder, elbow, fingers, and wrist. 

In, fact, my upper arm and forearm pain me’ 

      (A male stroke patient FGD/UCH) 

Another asserted that: 

My hip and my knee pain me 

‘To say the truth, every part of the arm and leg affected give me pain’ 

      (Female stroke patient /FGD/UCH)   

 

Theme 2: Area of your life/ well being that the pain affects. 

A respondent in his own submission noted thus:   

‘In fact, my mood, my sleep and even my willingness to interact with people is affected 

negatively’ 

      (Female stroke patient/FGD/UCH) 

 

Others emphasized that 

Religious activities, sexual activities which seemed to be improving became hindered by 

the pain l’m experiencing 

       (Male stroke patient /FGD/UCH) 

 

 

‘My own pain is minimal, I can still cope well with life’ 

       (Male stroke patient/FGD/UCH) 

 

‘Actually, the interference with my well-being is moderate but I still need attention’ 

      (Female stroke patient/FGD/UCH) 
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Theme 3: Interference of pain experienced on activities of daily living 

 A respondent said: 

 ‘Actually, there are somethings that I can now do which I couldn’t do before but 

this pain has been preventing me again since it started’ 

For example, combing my hair, tying my scarf. 

 ‘Even my walking was better until this pain started in my hip and knee’ 

      (Female stroke patient/FGD/UCH) 

Another respondent said: 

I feel this pain when I stand, even when I’m trying to walk. I think my muscles are 

stronger but I want this pain to go. It is almost giving me more problem than the stroke 

because, it affects almost everything I want to do. 

       (Male stroke patient/FGD/UCH) 

 

Theme 4: Pain description characteristics, associated symptoms 

Respondents in the FGD sessions described their pain gets worse when that part of their 

body is touched or pressed. Also when that part of their body is moved. 

Pain is there most times 

Sometimes, I feel the place is stiff 

I don’t know if it is the pain that also causes the swelling 

In fact, the pain worsens when my clothes scratch the painful part 

The pain burns say like hot water. 

    (Male & Female stroke patients/FGD/UCH) 

 

 

4.1.3      Outlined items based on responses from FGD 

The following items were then outlined based on the responses from the FGD. 

A. Pain location 

i. Head 

ii. Neck 

iii. Shoulder 

iv. Upper arm 
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v. Elbow 

vi. Forearm 

vii. Wrist 

viii. Fingers 

ix. Low back 

x. Hip 

xi. Thigh 

xii. Knee 

xiii. Leg 

xiv. Ankle 

xv. Toes 

 

B.   Psychosocial Functioning 

i. Recreational activities 

ii. Sleep 

iii. Mood 

iv. Work in and outside the house 

v. Sexual activities 

vi. Enjoyment of life 

vii. Social life 

viii. Interacting with friends and relations 

ix. Religious activities 

 

C.  Physical Functioning 

i. Bathing  

ii. Walking 

iii. Standing 

iv. Lifting object 

v. Caring for self 

vi. Dressing up 

vii. Wearing cap/tying head gear 
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viii. Feeding self 

ix. Combing hair 

x. Rolling in bed 

xi. Sitting  

xii. Squatting 

xiii. Climbing stairs 

 

3. Signs and Symptoms 

i. Pain at rest 

ii. Pain on palpation 

iii. Pain is localized 

iv. Pain is referred 

v. Painful area sensitive to touch/clothing 

vi. Feels pins and needles sensation 

vii. Swelling 

viii. Pain aggravated by movement 

ix. Associated joint stiffness 

x. Feels burning sensation 

 

4.1.4     Convergent Validity of the Ibadan Stroke-specific Pain Scale 

The lbSSPS showed a moderate correlation with the Verbal Categotical Pain Scale with a 

coefficient value of 0.58. However, across the domains, there was a range of 0.29 to 0.47 

except the Pain location and severity domain with a strong correlation of 0.65 as shown in 

Table 4.2. 

 

4.1.5        Known-group Validity of the Ibadan Stroke-Specific Pain Scale 

The mean IbSSPS Total score of the Stroke survivor group (34.04±18.58) was statistically 

higher than that of their apparently healthy controls (3.11±3.48) (Table 4.3). The 

significant difference showed a higher trend for the stroke survivors across all the four 

domains. This reflects the ability of the IbSSPS to differentiate between stroke survivors 

with post-stroke pain and those without. 
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  TABLE 4.2 

Correlation between Categorized Verbal Descriptor Scale and Ibadan Stroke-

specific Pain Scale (IbSSPS) (N=56) 

Domain on IbSSPS Spearman Rho P –value 

Pain location/Severity 0.65 0.01* 

Psychosocial functioning 0.39 0.01* 

Physical functioning  0.47       <0.001* 

Signs and Symptoms  0.29           0.28 

Total (IbSSPS)                0.58       <0.001* 

 

 

IbSSPS: Ibadan Stroke-specific Pain Scale 

* significant at p< 0.01    

 

 

 

49 
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TABLE 4.3 

Comparison of Ibadan Stroke-Specific Pain Scale scores for Stroke Survivors (SSV) 

and their Apparently Healthy Controls (AHC) Using Mann Whitney-U test  (N=56) 

             SSV         AHC   

   X   ±   SD                    X   ± SD Z    P 

Pain location/Severity          6.80       5.2              1.11       1.37     -8.01      <0.001 

Psychosocial functioning    10.16       6.2             1.02       1.68            -7.69       <0.001 

Physical functioning            20.79     11.36           0.98       1.21             -8.45 <0.001 

Signs & Symptoms            3.48       1.18            1.84       1.82      -5.47 <0.001 

TOTAL Score                    38.04 18.58           3.11        3.48     -8.57 <0.001 

 

 

SSV: Stroke Survivors 

AHC: Apparently Healthy Control 

Significant at p ≤ 0.01 
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4.1.6 Test-retest Reliability of the IbSSPS 

The Intra Class Coefficient (ICC) for the IbSSPS was high (0.93). The ICC of the 

domains ranged between 0.85 and 0.94, the highest being pain location and severity (0.94) 

and the lowest, being both the Physical functioning, Signs and symptoms domains as 

shown in Table 4.4.  

 

4.1.7      Internal Consistency Reliability 

Tables 4.5, 4.6, 4.7 and 4.8 shows the proportion of each variable’s variance that can be 

explained by the factors. The factor loadings were presented as correlation coefficients 

revealing adequate loading of each of the items in each of the domains. Tables 4.9, 4.10, 

4.11 and 4.12 shows the rotated factor loadings (factor pattern matrix) representing the 

correlation between the variables and the factors. The internal consistency of the domains 

of the IbSSPS  ranged from good to excellent between 0.64 and 0.90. The highest being 

the physical functioning domain and the lowest the signs and symptoms domain as shown 

in Table 4.13. This reflects the homogeneity of the items within the psychosocial and 

physical functioning domains while that of the pain location and severity and the signs 

and symptoms domains were weakly correlated. 

 

4.1.8   Responsiveness 

A significant decrease was observed (p< 0.05) in the mean IbSSPS score for the stroke 

survivors before (41.52 ± 18.86) and after (32.41± 15.31) physiotherapy intervention to 

manage the pain. 

Across the 4 domains, there was significant reduction in the IbSSPS scores of the 

participants after physiotherapy showing good sensitivity. The response to physiotherapy  

was more evident with the pain location and severity domain (Tables 4.14 and 4.15). The 

standardized effect size for the domains ranged between 0.59 and 0.70 revealed a mild to 

moderate degree of responsiveness. The standardized response mean also ranged between 

0.5 and 0.9 thereby demonstrating moderate to high degree of responsiveness. This 

difference conotes the ability of the lbSSPS to pick clinically relevant changes in the pain 

status. 
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                                                          TABLE 4.4 

Test-retest Reliability of Ibadan Stroke Specific Pain Scale Using 

lntraclass Correlation Coefficient (N=56) 

 Intraclass CC Lower bound Upper bound Significance 

Pain location/severity           0.94 0.90 0.97 <0.001* 

Psychosocial 

functioning      

0.88 0.80 0.93 <0.001* 

Physical functioning            0.85 0.76 0.91 <0.001* 

Signs & Symptoms              0.85 0.76 0.91 <0.001* 

TOTAL Score                     0.93 0.89 0.96 <0.001* 

 

Key 

* significant at p < 0.01 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

51 51 
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   TABLE  4.5 

Communalities for Pain location/severity domain 

Item Extraction 

Neck 0.72 

Shoulder 0.67 

Upper arm 0.76 

Elbow 0.77 

Wrist 0.58 

Fingers 0.80 

Low back 0.73 

Hip  0.67 

Thigh 0.42 

Knee  0.76 

Ankle 0.70 

Toes  0.67 

                

              * Acceptable value ≥ 0.4
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                                                       TABLE 4.6 

Communalities for Psychosocial functioning Domain 

 

Item        Extraction 

Sleep 0.67 

Mood 0.73 

Work in and outside the home 0.74 

Interaction with friends and relations  0.63 

Sexual activities 0.70 

Religious activities  0.65 

 

                 *Acceptable value ≥ 0.4 
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                                                        TABLE 4.7 

Communalities for Physical functioning Domain 

Item          Extraction 

Bathing 0.62 

Walking 0.77 

Lifting 0.69 

Standing  0.75 

Dressing up 0.70 

Tying head gear/wearing cap 0.81 

Feeding self 0.87 

Combing hair 0.72 

Rolling in bed 0.64 

Squatting 0.76 

Stairs climbing  0.71 

                     

    *Acceptable value ≥ 0.4 
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                                            TABLE 4.8 

Communalities for Signs and Symptoms Domain 

Item Extraction 

Swelling 0.70* 

Pain on palpation 0.78* 

Pain is localize 0.77* 

Painful area sensitive to touch/clothing 0.62* 

Feels pins/needles/burning sensation 0.81* 

Pain at rest 0.64* 

Pain on passive/active movement  0.81* 

                  

                * Acceptable value ≥ 0.4
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                                                             TABLE 4.9 

Rotated Component Matrix for Pain location and Severity domain 

Item Component 

 1 2 3 4 5 

Shoulder 0.62     

Wrist 0.68     

Fingers 0.84     

Ankle 0.62     

Toes 0.69     

Neck  0.77    

Elbow  0.78    

Low-back  0.62    

Knee   0.86   

Hip    0.69  

Upper arm     0.84 

Thigh     0.54 

 

*Acceptable value ≥ 0.4 
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                                                                TABLE 4.10 

Rotated Component Matrix for Psychosocial Functioning Domain 

Item Component 

 1 2 

Sexual activities 0.83  

Work in and outside the house  0.78  

Religious activites  0.79  

Interaction with friends and relations   0.69 

Mood   0.62 

Sleep  0.80 

 

                *Acceptable value ≥ 0.4 
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                                                      TABLE 4.11 

Rotated Component Matrix for Physical Functioning domain 

Item                 Component    

 1 2 3 

Walking  0.83   

Rolling in bed  0.65   

Standing  0.75   

Squatting  0.85   

Stairs climbing 0.74   

Bathing   0.66  

Lifting objects   0.74  

Dressing up  0.73  

Tying head 

gear/wearing cap 

 0.88  

Feeding self    0.89 

Combing hair    0.68 

 

*Acceptable value ≥ 0.4
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                                                        TABLE 4.12 

Rotated Component Matrix for Signs and Symptoms Domain 

Item                  Component 

1 2 3 4 

Swelling  0.78    

Pain at rest 0.72    

Feels pins & needles/ burning 

sensation 

 0.81   

Pain on passive / active movement    0.90  

Pain on palpation    0.25 

Pain is localized    0.85 

Painful area sensitive to touch     0.59 

 

*Acceptable value ≥ 0.4
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                                                     TABLE 4.13 

Internal consistency for the Domains of Ibadan Stroke-specific Pain Scale 

 

Domain  Cronbach’s Alpha  No of Items  

Pain location/severity 0.65 12 

Psychosocial 

functioning  

0.79* 6 

Physical functioning 0.90* 11 

Signs and Symptoms  0.64 7  

 

*Acceptable value ≥ 0.7 
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TABLE 4.14 

             Comparison of Ibadan Stroke-Specific Pain Scale scores before and after 6-

weeks of Physiotherapy using the Wilcoxon-signed rank test (N=56) 

 Pre Post  

 X  ±  SD                          X  ±  SD                          Z p  

Pain location/severity              
6.80        5.21            4.63         3.69       -5.40          <0.001* 

Psychosocial functioning       10.16        6.21            7.87        4.94       -5.22           <0.001* 

Physical functioning              20.79       11.36          17.69        9.92        -3.72           <0.001* 

Signs & Symptoms                 3.48         1.18            2.32        1.65        -3.94           <0.001* 

TOTAL     41.51       18.86          32.41       15.31       -4.98           <0.001* 

 

 Significant at < 0.01 
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TABLE 4.15 

Responsiveness of Ibadan Stroke-Specific Pain Scale 

Domain            SES           SRM 

Pain location/severity 0.59 0.9 

Psychosocial functioning  0.47 0.8 

Physical functioning 0.31 0.5 

Signs and Symptoms  0.70 0.6 

 

SES – Standardized Effect Size 

SRM – Standardised Response Mean  
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4.2       Discussion 

4.2.1     Development of the lbadan Stroke-specific Pain Scale 

Pain after a stroke is an often neglected matter in clinical practice. Pain scales that are 

useful in other population of patients have been found to be invalid in the stroke 

population hence the need for a pain assessment tool to help stroke survivors 

communicate effectively about their pain to the clinician. This is more important 

considering the fact that stroke is a disease often with life-long consequences (Vanhook, 

2009). 

 

Assessment or evaluation is paramount to the treatment of any clinical condition. 

However, it is a widely held view that disease-specific measures of health may identify 

different, yet complimentary aspects of an individual’s health status. The availability of a 

scale for assessing pain in stroke survivors will meet the need to assess all stroke 

survivors for pain because disease-specific measures have been found to describe better 

the impact of a disease on functioning. 

 

 

4.2.2 Content Validity 

The Ibadan Stroke-Specific Pain Scale showed excellent content validity, which is an 

assessment of how well the domains of interest are sampled poosibly because it was 

developed with the target population distinctively defining the domains. The 

comprehensive and multi-dimentional nature of the scale, that is covering four (4) 

domains of the same construct makes  the instrument suitable for singular usage in clinical 

trials of intervention for post-stroke pain. This is similar to the experience of Williams et 

al (1999) with the stroke-specific quality of life and Owolabi (2011b) in the development 

and validation of the shortened version of the Stroke-specific health-related quality of life-

(HRQOLISP-26).  

 

 

4.2.3     Known-group’s Validity 

The observed higher IbSSPS score in the apparently healthy group is an indication that 

IbSSPS is able to differentiate between individuals with, and those without symptoms of 
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post-stroke pain. This provides evidence that IbSSPS has adequate construct validity. The 

proposed construct was that IbSSPS would be able to differentiate between patients with 

post-stroke pain and those without. 

 

A measure is said to be valid only if it measures what it is supposed to measure and not 

something else. This earns the IbSSPS a positive rating for construct validity. The good 

construct validity demonstrated by the IbSSPS, reveals its qualities also as a disease-

specific measure with precise responses which captures the uniqueness of pain in a stroke 

suvivor. This would make it very useful in the stroke population like other Stroke-specific 

measures like the Health Related Quality of Life in Stroke Patients (HRQOLISP) 

(Owolabi, 2011b) in its ability to  tap disease-specific concepts and assess the worst and 

best health states possible. 

 

 

4.2.4    Convergent Validity 

Convergent validity reflects the extent to which two measures capture a common 

construct (Kevin et al, 2012). The Pain location/Severity domain of the IbSSPS was 

strongly correlated to the Categorized Verbal Descriptor pain scale revealing that this 

domain truly measures pain severity. However, the moderate correlation of the IbSSPS 

total score to the categorized verbal descriptor pain scale suggests that the IbSSPS is a 

composite of several components measuring the same construct. This means that the two 

scales are related rather than being totally distinct (Storch et al, 2004). This was 

demonstrated through testing a priori hypothesis comparing the lbSSPS with an 

instrument measuring the same construct (pain), the Categorized Verbal Descriptor scale. 

Correlations above 0.6 reflects a strong association (McDowell and Newell, 1996). High 

coefficients were not expected across the other domains as these would indicate strong 

similarities between the measures. Conversely, lower coefficients would indicate that the 

measures were assessing different constructs. A moderate correlation (0.4< r< 0.6) was 

expected with the total IbSSPS while a strong correlation was expected with the pain 

location and severity domain and lower correlation (r<0.4) with the other three domains as 

they do not directly measure pain but its advserse effects and impact on functioning. 
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The categorized verbal descriptor pain scale is a product of pain intensity scores derived 

from multiple tools that were equated and categorised into ‘no pain’, ‘mild pain’, 

‘moderate pain’ and ‘severe pain,’ ‘pain as bad as it could be’ has been found useful in 

guiding treatment decisions and evaluation of treatment (Jones et al, 2007). It was used 

because there is no formally recognised gold standard for the assessment of pain either in 

stroke survivors nor in neurological patients. 

 

4.2.5   Test-retest Reliability 

The lntraclass correlation coefficient (ICC) for the subscales and the total score for the 

lbSSPS were very high, ranging from 0.85 to 0.94. This indicates that IbSSPS is a reliable 

measurewith consistent results from one time of use to the next. Intraclass Correlation 

Coefficient lower than 0.4 represents poor reliability, between 0.4 and 0.75 represents 

moderate reliability, 0.75 to 0.90 represents substantial reliability while values higher than 

0.90 represents excellent reliability (Nunnally and Bernstein, 1994) . This is similar to the 

findings of Bouhassira et al (2004) in the evaluation of the Neuropathic Pain Scale which 

was greater than 0.90 for all the items. This is likely evident for reasons of usage of words 

(verbal descriptors) rather than figures in the development of the instrument. For patients 

with cortical deficits like stroke, it has been suggested that words are better comprehended 

than figures or pictures even in a state of mild to moderate cognitive deficits (Chibnall and 

Tait, 2001). 

 

The high level of reliability found with the IbSSPS fulfilled Nunnally’s criterion which 

considers an lCC value of 0.7 as acceptable The findings of this study also meet the 

Terwee criterion which gives a positive rating for reliability when Intraclass Correlation 

Coefficient is at least 0.7 in a sample of at least 50 patients (Terwee et al, 2007).   

 

 

4.2.6    Factorial Validity and Internal Consistency Reliability 

A factor loading of ≥ 0.4 is considered appropriate for inclusion of an item in a scale 

(Field, 2000). All the items loaded adequately in their respective domains. However, the 

rotated factor  matrix did not reveal unidimensionality showing that some of  the items did 

not load on the same factor. This may be expected because pain location and severity 
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cannot load on the same factor because pain in one part of the body would not necessarily 

imply pain in another part of the body. Also, the signs and symptoms domain is designed 

to discriminate neuropathic and nociceptive pain  just like the Leeds Assessment of 

Neuropathic Signs and Symptoms (LANSS) scale (Bennett, 2001). The items are 

therefore not expected to load on the same factor. Internal consistency is a measurement 

property that tests if the items of an instrument (or subscales of the instrument) are 

correlated/homogeneous i.e. if multiple items of an instrument measure the same 

construct.  

 

Cronbach’s alpha value of  ≥ 0.7 is considered acceptable, from 0.7 to 0.9 as good and 

values greater than 0.9 is considered to be excellent. However, values > 0.9 may indicate 

redundancies in the scale (Post et al, 2011). The internal consistency  was within the ‘good 

range’ of 0.7 to 0.9 for the Pain location and severity, Psychosocial functioning and 

Physical functioning domain. This is consistent with the findings of Owolabi (2011b) 

(0.81 to 0.89) in the validation of the HRQOLISP-26. However the Cronbach’s alpha for 

the fourth domain (Signs and symptoms) (0.65) was low. It is a discriminative sub-scale 

assessing different types of post-stroke pain. 

 

However, the items in the IbSSPS showed moderate item-to-item correlation. Nunnally 

and Bernstein (1994) proposed a criterion of 0.7 to 0.9 as a measure of good internal 

consistency while a positive rating is given for internal consistency when factor analysis is 

applied and internal consistency ranges between 0.7 and 0.95 all of which the IbSSPS 

fulfilled.  

 

 

4.2.7  Responsiveness  

The newly developed Ibadan Stroke-specific Pain Scale (IbSSPS) showed good 

responsiveness (sensitivity to clinically relevant changes). This is indicative of the extent 

to which the scores on the scale reflects changes in the patient’s condition, which is 

expected to be in line with the direction of the pain status. These changes were related to 

the subjective improvement or alteration of pain after 6 weeks of physiotherapy 
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intervention. The ability of an instrument to be sensitive to within-patient change is very 

important in clinical trial.  

 

By convention, standardized effect size  scores of less than 0.2 were considered non-

responsive, 0.2 to 0.5 as mildly responsive, 0.51 to 0.7 while values greater than 0.7 are 

considered to be markedly responsive to change (Cohen, 1977). Based on the results 

obtained in this study, the lbSSPS demonstrates a good attribute of a disease-specific 

measure to be able to detect small improvements and deteriorations. This will make it a 

useful tool in assessing the impact of therapeutic and rehabilitative interventions in stroke 

patients, that can compete favourably as a stroke-specific instrument by being able to 

assess meaningful changes.  

 

Although preferential or selective therapeutic effect was not demonstrated, the observed 

changes after intervention were evident for both total and sub-scores. This is contrary to 

the findings of Bouhassira et al (2004) in the validation of  Neuropathic Pain Scale. They 

found the Neuropathic. Pain Scale to be  responsive to changes but the changes were only 

evidenced for the total score not for the five subscores. Responsiveness, though a 

component of validity, has been considered a separate attribute of outcome measures 

because of its pivotal role in clinical trials (Terwee et al, 2007). 
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CHAPTER FIVE 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

5.1     Summary 

Pain has been found to occur as a secondary comorbid condition or complication of 

neurological disease at a high prevalence rate. This is very evident among stroke survivors 

where pain has been found to be a strong limiting factor which prolongs the rehabilitation. 

Acceptance, recognition and assessment of pain as a risk factor at an early stage is key to 

preventing the chronicity process of pain especially in stroke where it may be a lifelong 

issue. However, pain scales otherwise useful in the non-stroke population have been 

found deficient in assessing pain after a stroke. This report describes the development of a 

stroke-specific pain scale, the Ibadan Stroke-Specific Pain Scale (IbSSPS) for assessing 

pain in stroke survivors and provides evidence for its validity, reliability and 

responsiveness. 

 

Literature review was focused on the epidemiology of stroke, types of post-stroke pain, 

impact of post-stroke pain, pain evaluation in stroke survivors, review of existing pain 

measures and steps in scale development. This revealed the reality of post-stroke pain, its 

evident negative impact on the survivor’s recovery, paucity of clinical trials on post-stroke 

pain and the inability of available pain rating scales in capturing the peculiarities of post-

stroke pain. 

 

Recommendations in literature were followed in order to develop a valid, reproducible 

scale that is capable of detecting changes. The initial scale was developed through the 

Focus Group Discussion (FGD) process consisting of a small discussion group 

coordinated by a facilitator which was aimed at suggesting important items for the scale. 

For the size of the FGD, a small number (5-12) was followed. Four FGDs were conducted 

with a total of 18 stroke survivors (9 males and 9 females). The discussions were recorded 

and the researcher took notes. The items were analysed by a group of experts.  
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The psychometric testing of construct validity (Known group and convergent), test-retest 

reliability and responsiveness for the final draft of the instrument involved fifty-six stroke 

survivors experiencing pain. They comprised 29 (51.8%) females and 27 (48.2%) males 

and 56  age, and sex-matched apparently healthy counterparts without stroke who were 

consecutively recruited through a purposive sampling technique. Descriptive statistics of 

mean and standard deviation was used to summarise the data. The scores between the 

stroke survivors and their apparently healthy controls were compared using the Mann-

Whitney U test and the Spearman’s rho was used to study the correlation between the 

Categorical Verbal Rating Scale and the IbSSPS. Intra Class Correlation Coefficient was 

used to determine the correlation between the IbSSPS scores obtained on two different 

occassions while the differences between the scores before and after intervention were 

compared with the Wilcoxon signed rank test. 

 

Results showed the psychometric properties  of the IbSSPS fulfilled the quality Criteria 

for the Psychometric Properties of Health Status Questionnaires developed by Terwee et 

al (2007) .  

Each Psychometric property was rated using the following grades: 

+   =  Positive rating, indicated that adequate methods and results were used. 

?    =  indeterminate rating, indicated doubtful methods and results were used. 

0  =  no information available 

 

The known group were found satisfactory with significant difference between IbSSPS 

scores for stroke survivors (34.04±18.58) and their age and sex matched apparently 

healthy counterparts (3.11±3.48). The content validity  of the IbSSPS was found to be 

good. The frequency of endorsement being within acceptable range (20%-80%) shows 

that all the items on the scale are relevant due to the involvement of the target population 

in the item selection. The Intraclass Correlation Coefficient (ICC) for the 4 domains 

wehre statistically significant. Also, there was a significant reduction in the domain and 

total score after physiotherapy intervention (41.51± 18.86 vs 32.42 ± 15.31 z = -5.171). 

The questionnaire is evaluative and the items are valid for pain assessment in  the target 

population (stroke survivors). 
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5.2.       Conclusions 

 Based on the findings of this study, the following conclusions were drawn: 

1. The Ibadan Stroke-specific Pain Scale has good content and construct validity. 

2. lt demonstrated satisfactory test-retest and internal consistency reliability. 

3. It is responsive making it a suitable outcome measure for clinical trials. 

 

5.3       Recommendations 

The following recommendations are hereby made: 

1. Physiotherapists and others concerned with stroke management should consider 

this new instrument in assessing pain among stroke survivors. 

2. The Ibadan Stroke-specific Pain Scale should be translated into Nigerian 

languages to facilitate usage by patients who do not understand English language. 

3. The inter-rater reliability of the Signs and Symptoms domain should be 

investigated in further studies. 
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APPENDIX  I 

Ibadan Stroke-Specific Pain Scale 

1. Pain location/ Severity 

 Pain 

Location 

No 

pain 

Minimal 

pain 

Moderate 

pain 

Severe 

pain 

Extreme 

pain 

1 Neck      

2 Shoulder      

3 Upper arm      

4 Elbow      

5 Wrist      

6 Fingers      

7 Low back      

8 Hip      

9 Thigh      

10 Knee      

11 Ankle      

12 Toes      

 

 

2. Psychosocial Functioning 

To what extent does your pain interfere with the following activities: 

Activities Not at 

all 

A 

little 

Moderately Severely Extremely 

      

1.Your sleep      

2.Your mood      

3.Your work in and outside the house      

4.Your interaction with friends and 

relations 
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5.Your sexual activities      

6.Your religious activities      

 

 

 

 

 

3. Physical Functioning   

To what extent does your pain limit the following activities. 

Functions Activity not 

possible 

because of 

pain 

Severely 

limited 

Moderately 

limited 

Minimally 

limited 

Not limited 

by pain 

1.Bathing      

2.Walking      

3.Standing      

4.Lifting 

objects 

     

      

5.Dressing up      

6.Tying head 

gear/Wearing 

cap 

     

7.Feeding self      

8.Combing 

hair 

     

9.Rolling in 

bed 

     

10.Squatting      

11.Stairs 

climbing 
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4. Symptoms associated with post-stroke pain (To be completed by the clinician) 

Please indicate the presence/absence of the following signs and symptoms.  

Signs & Symptoms Present=1 Absent=0   

Swelling     

Pain on palpation     

Pain is localized     

Painful area sensitive to touch or clothing     

Feels pins and needles / burning sensation      

Pain at rest     

Pain on passive/active movement     
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APPENDIX II 

INFORMED CONSENT FORM 

My name is Oladunni Caroline Osundiya. I am a post graduate student of the Department 

of Physiotherapy, College of Medicine, University of Ibadan, Ibadan. 

The study is on a Stroke specific pain scale which is a means of evaluation the 

effectiveness of Physiotherapy treatment in people experiencing pain after a stroke. 

I have been given the following information. 

i. That the research is been carried out to find out if the compiled questions will 

measure what is supposed to measure. 

ii. That I will have to go through physiotherapy treatment for 6 weeks as often as 

twice per week. 

iii. That the questionnaire will be used to determine my pain location, pattern and pain 

interference before and after 6 weeks of treatment. 

iv. That the information obtained during the programme will be treated as privileged 

and confidential. However, the information may be used for statistical or scientific 

purpose with my right of privacy retained. 

 

CONSENT- Now that the study has been well explained to me. I fully understand the 

content of the study process. I am willing to take part in the programme 

 

___________________ ____________________ ____________________ 

Signature / thumb print Signature / thumb print Signature / thumb print 

of the participant  of the interviewer  of the witness 
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APPENDIX III 

Ethical Approval 
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APPENDIX IV 

Focus Group Discussion Guide 

Introduction 

The purpose of this study is to find out the degree to which pain after a stroke affects 

different areas of a stroke survivors’ life, activities of daily living, the specific parts of the 

body the pain is felt and the characteristics of this pain. We would like you to state your 

honest feelings about the topic. Everything that you say here will be kept confidential, and 

your names and any other identifying information will not be used in any report coming 

from this research.  

We will like to manage our time well so as not to keep you longer than needed, so you 

might be interrupted from time-to-time to keep things moving. 

 

Opening Question: 

 ‘Could you please tell me what your experiences have been as regards the pain you have 

been experiencing following the stroke you had? 

Introductory question: What exactly is unique about this pain bearing in mind that you’ve 

had other forms of pain before’? 

 

Key questions:  

‘How exactly does the pain you are experiencing feel? 

What specific areas of your life does this pain affect? 

What parts of your body do you feel the pain? 

What are the things you want to do that the pain prevents you despite the functional 

improvement you have had?’ 

 

Ending questions: 

‘What are the most important concerns about this pain and stroke? 

What would you like to be done about it?’ 

 

Debriefing: ‘I would like to thank you for your participation’ 

I also want to restate that what you have shared with me is confidential. No part of our 

discussion that includes names or other identifying information will be used in any 
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reports, displays, or other publicly accessible media coming from this research. Once 

again, thank you for your participation.  
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                                   APPENDIX V 

                      QUESTIONNAIRE FOR SOCIODEMOGRAPHIC DATA 

Name: 

 

Age in years: 

 

Gender: Male (         )  Female (        ) 

 

Marital Status: Married (      ) Single (     ) Widowed (     ) Seperated (     ) 

 

Educational Status: WASC (      ) OND (      ) NCE (      ) BSc (     ) MSc (      ) PhD (     ) 

    Others..................... 

 

When did you have the stroke ? .......................... 

 

What parts of your body was affected : Right (        ) Left (      ) 

 

When did you start experiencing the pain ? ....................... 
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