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EXECUTIVE SUMMARY
Aims of the report
The aims of this report are to identify Patient-reported Outcome Measures (PROMs)
for procedures for Carpal Tunnel Syndrome (CTS).
The methods of the review are described and the results of the search including
sources and search terms used to identify relevant published research. Details of this
evidence are presented firstly for generic health status measures, preference-based
measures, and condition or procedure-specific PROMs evaluated for procedures for
CTS. The report concludes with discussion and recommendations.
Results
Two generic instruments, which have been evaluated with patients with carpal tunnel
syndrome (CTS), were identified in this review:
1. SF-36
2. Nottingham Health Profile (NHP)
Four condition-specific measures were identified in this review:
1. Boston Carpal Tunnel Questionnaire (BCTQ)
2. Disability of Hand and Shoulder Questionnaire (DASH)
3. Michigan Hand Questionnaire (MHQ)
4. Patient Evaluation Measures (PEM)

Recommendations
Based on the volume of evaluations and good measurement and operational
characteristics, the following are highlighted as promising PROMs for the evaluation
of the quality of NHS services:
Generic:
For the measurement of comprehensive general health status, the SF-36 has more
psychometric supportive evidence, is acceptable to patients, and can be considered.
Condition-specific:
Based on the volume and quality of evidence, the BCTQ is clearly the most promising
condition-specific measure. There is also evidence of good psychometric performance
for the DASH. However, the BCTQ has the advantage of being a CTS specific
instrument and is supported by extensive research in this population.
Despite lack of evidence for preference based measures in this review, the EQ-5D is
widely used in the UK context for evaluation of a range of elective procedures and
can be considered further for the assessment of general health in patients undergoing
carpal tunnel surgery.

1

2

1. INTRODUCTION
Patient-reported outcome measures (PROMs) offer enormous potential to improve the
quality and results of health services. They provide validated evidence of health from
the point of view of the user or patient. They may be used to assess levels of health
and need in populations, and in users of services they can provide evidence of the
outcomes for the purposes of audit, quality assurance and comparative performance
evaluation. They may also improve the quality of interactions between health
professionals and individual service users.
Lord Darzi’s Interim Report on the future of the NHS recommends that patientreported outcome measures (PROMs) should have a greater role in the NHS (Darzi
2007). The new Standard NHS Contract for Acute Services, introduced in April 2008,
included a requirement to report from April 2009 on patient-reported outcome
measures (PROMs) for patients undergoing Primary Unilateral Hip or Knee
replacements, Groin Hernia surgery or Varicose Vein procedures. Furthermore, Lord
Darzi’s report ‘High Quality Care for All’ (2008) outlines policy regarding payments
to hospitals based on quality measures as well as volume. These measures include
PROMs as a reflection of patients’ experiences and views. Guidance has now been
issued regarding the routine collection of PROMs for the selected elective procedures
(Department of Health, 2008) and since April 2009, the routine collection of PROMs
for the selected elective procedures has been implemented and is ongoing. This report
expands on this by reviewing the evidence of PROMs for other common elective
procedures.
There are three broad categories of PROMs: generic health status, preference-based,
and condition- or population-specific-measures. Generic instruments comprise items
intended to be relevant to the widest range of patient conditions and the general
population. Preference-based measures are also broad in content but additionally
provide utilities or values regarding health (for use in, for example, cost-utility
analyses of interventions). Condition-specific instruments are often more focused on a
particular disease or health condition (for example, diabetes), a patient population (for
example, older people), a specific problem or symptom (for example, pain), or a
described function (for example, activities of daily living). For any given area of
health, condition-specific instruments may have greater clinical appeal due to the
inclusion of content specific to particular conditions, and the likelihood of increased
responsiveness to interventions.
It has been recommended that a combination of a generic or utility measure with a
specific measure be used in the assessment of patient-reported health outcomes, on the
grounds that the complementary content of the two types of measure, when combined,
should assess a full range of aspects of health relevant to the particular population
concerned. However, consensus is often lacking as to which instrument to use for
specific purposes and contexts (Garratt et al., 2002). Structured reviews of PROMs for
specific health conditions or populations can provide guidance for selection. An
evidence-based approach strengthens recommendations from these reviews.
Selection criteria have been defined for assessing the quality of existing PROMs
(McDowell, 2006; Fitzpatrick et al., 1998; Streiner and Norman, 2003). These include
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measurement issues, such as reliability, validity, responsiveness and precision, as well
as practical issues, such as acceptability and feasibility.

Carpal Tunnel Syndrome
Carpal tunnel syndrome (CTS) is a condition in which the median nerve is
compressed at the wrist, leading to paresthesias, numbness and muscle weakness in
the hand. To date, CTS is the most common compression neuropathy, estimated to
occur in 5% of women and 3% of men (Atroshi et al, 1999). Most cases of CTS
develop in people who are between ages of 45-64 and if left untreated, CTS may lead
to permanent "nerve damage", i.e. irreversible numbness, muscle wasting and
weakness.
Most cases of CTS are idiopathic as the exact reasons for the condition are unknown.
However, a number of risk factors for the development of CTS have been identified
including family history, age, repetitive strain to the wrist and other health conditions
(such as rheumatoid arthritis, diabetes, and obesity). CTS is also common in pregnant
women, however, cases that occur during pregnancy are usually resolved after birth.
This may be due to the fluid retention that often occurs during pregnancy, placing
additional pressure on the carpal tunnel.
There are two general types of treatment for CTS; conservative treatment and surgical
release. The term conservative generally refers to treatment by medication, such as
steroid injections, oral steroids, anti-inflammatory drugs, pyridoxine (Vitamin B6)
and botulinum toxin B but can also be used to imply the use of alternative therapies
such as exercise therapy splinting, ultrasound, yoga and laser treatment. Surgical
procedures employ either endoscopic or open carpal tunnel release. It is recommended
when there is static (constant, not just intermittent) numbness, muscle weakness, or
atrophy which can no longer be controlled by conservative treatments. In general,
milder cases of CTS usually respond well to non-surgical treatment whilst more
severe cases usually require surgery to reduce the pressure on the median nerve.
The Hospital episode statistics (HES) reported that approximately 60,000 CTS
procedures were carried out in England during the HES financial year 2008-2009. Of
these, 65% were females, 32% were males and the mean age of patients was reported
at 58 years.
Aim of the report
The aim of this report is to identify Patient-reported Outcome Measures (PROMs)
which have been evaluated with patients with carpal tunnel syndrome.
Structure of the report
The methods of the review are described, including search strategies and search terms
used to identify relevant published research regarding PROMs for people with Carpal
Tunnel Syndrome. The report focuses on evidence and recommendations for PROMs
evaluated in patients undergoing this procedure.
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Methods
Methods adopted were as described in previous reviews performed by the PROM
group, Oxford. Comprehensive searches were conducted; articles retrieved were
assessed for relevance and evidence of measurement performance and operational
characteristics abstracted for each PROM identified.
a) Search sources and terms
Several sources were searched to identify relevant articles. The primary source of
evidence was the bibliographic database compiled by the PROM group in 2002 with
funding from the Department of Health and hosted by the University of Oxford. In
2005, it became the property of the NHS Information Centre for Health & Social
Care. The PROM database comprises over 16,000 records (available online at
http://phi.uhce.ox.ac.uk) downloaded from several electronic databases using a
comprehensive search strategy (available on request); these records have been
assessed as eligible for inclusion in the bibliography and assigned keywords. The
titles and abstracts of these, as well as a further 14,000 records identified as potential
inclusions, were searched using the terms ‘carpal tunnel’ OR ‘median nerve AND
entrapment’ OR ’median nerve AND neuropath’. The search strategy used in this
review and the flowchart illustrating the search process are detailed in Appendix A
and B, respectively.
Supplementary searches included scanning the reference lists of review articles and
others, checking instrument websites, where found, and drawing on other
bibliographic resources. Hand-searching of titles of key journals from 2007 to July
2009 was conducted. The following journals were selected:
 European Journal of Hand Surgery
 American Journal of Hand Surgery
 The Journal of Bone and Joint Surgery
 Medical Care
 Health and Quality life Outcomes
 Quality of Life Research
The National Institute for Health Research: Health Technology Assessment
Programme, published research was also searched.
In addition, English-language PubMed records for the period 2007-9 (to 18 September
2009) were searched using a modified version of the Carpal Tunnel-specific terms
listed above, combined with a search strategy to identify PROMs devised by the
PROM Group in collaboration with the Knowledge Centre of the University of
Oxford (see Appendix B).
b) Inclusion criteria
Published articles were included if they provided evidence of measurement and/or
practical properties of relevant PROMs (Fitzpatrick et al., 1998).
Population
 Patients with carpal tunnel syndrome (CTS)
 English-speaking populations.
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Study design selection
 studies where a principal PROM is being evaluated;
 studies evaluating several PROMs concurrently;
 trials or studies evaluating the effectiveness of interventions; where a PROM
is used as an endpoint;
 prospective studies measuring patient-reported outcomes where data is
available for a PROM in terms of measurement performance or operational
characteristics.
Specific inclusion criteria for generic, preference-based and condition-specific
instruments
 the instrument is patient-reported;
 there is published evidence of measurement reliability, validity or
responsiveness following completion in the specified patient population;
 evidence is available from English-language publications, and instrument
evaluations conducted in populations within the UK, North America, or
Australasia;
 the instrument will ideally be multi-dimensional. It is at the reviewer’s
discretion to include RPOMs which are specific to a health condition but have
a narrow focus, for example, a specific dimension of health, such as
symptoms.
Exclusions
 studies using clinician-rated instruments;
 studies evaluating the performance of non-patient reported measures of
functioning or health status where a PROM is used as a comparator;
 studies with very small samples, i.e. fewer than 10 participants
 studies using incomplete versions of instruments.

c) Data extraction
For all PROMs included in the review, evidence is reported for the following
measurement criteria:
 reliability
 validity
 responsiveness
 precision
Operational characteristics, such as patient acceptability and feasibility of
administration for staff, are also reported.

d) Assessment of methodological quality of PROMs
Assessment and evaluation of the PROMs was performed by means of the criteria
described in Appendix C.
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Results
Searches identified nearly 300 potentially relevant records. When assessed against the
review inclusion criteria, 55 articles were included in the review (Table 1).
Table 1: Number of articles identified by the literature review
Source

Results of search

Number of articles
included in review

60

21

PubMed 2007-September 2009

221

21

Hand searching

17

13

PROM bibliography: 30,350

TOTAL

55
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GENERIC PROMs
Two generic instruments were identified:
a) SF-36
b) NHP

a. SF-36
The Medical Outcomes Study (MOS) Short Form 36-item Health Survey (SF-36) is
derived from the work of the Rand Corporation during the 1970s (Ware and
Sherbourne., 1992; Ware et al., 1994; Ware., 1997). It was published in 1990 after
criticism that the SF-20 was too brief and insensitive. The SF-36 is intended for
application in a wide range of conditions and with the general population. Ware et al.,
(1994; 1997) proposed that the instrument should capture both mental and physical
aspects of health. International interest in this instrument is increasing, and it is by far
the most widely evaluated measure of health status (Garratt et al., 2002).
Items were derived from several sources, including extensive literature reviews and
existing instruments (Ware and Sherbourne., 1992; Ware and Gandek., 1998;
Jenkinson and McGee., 1998). The original Rand MOS Questionnaire (245 items)
was the primary source, and several items were retained from the SF-20. The 36 items
assess health across eight domains (Ware., 1997), namely bodily pain (BP: two
items), general health perceptions (GH: five items), mental health (MH: five items),
physical functioning (PF: ten items), role limitations due to emotional health problems
(RE: three items), role limitations due to physical health problems (RP: four items),
social functioning (SF: two items), and vitality (VT: four items). An additional health
transition item, not included in the final score, assesses change in health.
There are between two and six categorical response options for each item. Scoring
uses a weighted scoring algorithm and a computer-based programme is recommended.
Eight domain scores give a health profile; scores are transformed into a scale from 0
to 100, where 100 denotes the best health. Scores can be calculated when up to half of
the items are omitted. Two component summary scores for physical and mental health
(MPS and MCS, respectively) can also be calculated. A version of the SF-36 plus
three depression questions has been developed and is variously called the Health
Status Questionnaire (HSQ) or SF-36-D.
The SF-36 can be self-, interview-, or telephone-administered.
A total of 10 articles evaluating the SF-36 are included in the review. Of these, 2 were
conducted in the UK (Amadio et al. (1995; Ettema et al. (2006).
Validity
Convergent construct validity has been demonstrated though observations of
significant relationship between hand disability and the 8 scales of the SF-36
(Redmond et al., 2009). These ranged from a strong relationship for the PCS (-0.71)
to a moderate relationship for the MCS (-0.39).
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Discriminant validity was demonstrated by Turner et al. (2004) as patients with CTS
and lower back pain had lower PCS and MSC scores that patients with CTS,
indicating lower quality of life.
Responsiveness
In a UK investigating of outcomes pre- and post carpal tunnel release surgery,
Amadio et al. (1995) found improved scores in RP, RE and Pain sub-scales following
surgical release.
Other work has shown moderate to larger SRMs only in Pain and physical component
summary subscales (PCS) following surgery. A study by Bessette et al. (1998)
assessed 196 patients undergoing carpal tunnel release and found BP and RP scales to
be the most sensitive to change. Furthermore, a more recent study by Appleby et al.
(2009) showed improved scores only in the PCS; and PF, RP and BP.
Conversely, other investigations have failed to support these findings. Vaile et al.
(2009) assessed improvements after corticosteroid injection and found this to be
significant only in the pain subscale. Another UK study by Ettema et al. (2006) found
no mean difference in the surgery group compared to the treatment group and more
recently, a randomised controlled study of 101 patients undergoing either surgery or
non-surgical therapy found the SF-36 to not be responsive to clinical change (Jarvik et
al., 2009). Moreover, the SF-36 has been shown to be less sensitive to change when
compared to condition specific measures in patients with Carpal Tunnel Syndrome
(Bessette et al., 1998; Gay et al., 2003).
However, these findings do not necessarily suggest that the SF-36 in not sensitive
enough to detect change after carpal tunnel release surgery, but may merely reflect the
conservative treatments to be less effective.
Acceptability
Good response rates have been reported across a number of studies. A study by
Bessette et al. (1998) of 196 patients undergoing surgery reported a 96% response rate
at 6 months post-surgery (preoperative measures were not reported). Similarly, Jarvik
et al. (2009) recorded an 87% response rate at 12 months (N=116) and Gay et al.
(2003) reported a consistent 93% response rate (N=34) at 6 weeks and again at 12
weeks after surgery.
Lower response rates have also be noted with Amadio et al. (1995) reporting a 64%
postal completion at 3 months post-surgery. In a study investigating the benefits of
surgery versus conservative therapy, Ettema et al. (2006) reported a 69% mailed
follow-up response rate with a mean follow-up of 4.8 years.
No evidence was found on appropriateness, reliability, precision, interpretability or
feasibility in English-speaking population studies regarding SF-36 in relation to
Carpal Tunnel Syndrome.
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b. The Nottingham Health Profile (NHP)
The Nottingham Health Profile (NHP) was developed in the UK during the 1970s for
use in the evaluation of medical or social interventions (Hunt et al., 1980). Instrument
content was derived from over 2000 statements given by 768 patients with a variety of
chronic ailments and other lay people.
Part I of the instrument has 38 items across six domains: bodily pain (BP), emotional
reactions (ER), energy (E), physical mobility (PM), sleep (S), and social isolation
(SI). All items are statements that refer to departures from normal functioning, and
relate to feelings and emotional state rather than change in behaviour. Respondents
answer ‘yes’ or ‘no’ according to whether or not they feel the item applies to them in
general. Positive responses are weighted and summed to give six domain scores
between 0 and 100, where 100 indicates maximum limitation.
Part II of the NHP is less widely used and provides a brief indicator of handicap. The
instrument may be self-, interview-, or telephone-administered.
A total of two articles evaluating the NHP are included in the review. One of these
studies was conducted in the UK (Rege et al., 2001).
Responsiveness
One UK study reported significant changes for all dimensions of the NHP (Rege et
al., 2001) in a sample of 96 patients undergoing Carpal Tunnel release surgery.
Furthermore, it was possible to discriminate between levels of satisfaction as
dissatisfied patients were found to have higher scores pre- and post carpal tunnel
surgery.
A recent study by Vaile et al. (2009) of patients undergoing corticosteroid injection
partially supported these findings. The study reported significant changes for the
dimensions covering BP, ER, and PM. However, no change was shown for
dimensions of E, S, and SI.
Acceptability
Rege et al. (2001) reported a response rate of 80% at baseline and respectively a
postal response rate of 72% four months after Carpal tunnel release.
No evidence was found on appropriateness, reliability, validity, precision,
interpretability or feasibility in English-speaking population studies regarding NHP in
relation to Carpal Tunnel Syndrome.
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CONDITION-SPECIFIC PROMS
Four condition specific instruments were identified:
a) BCTQ
b) DASH
c) MHQ
d) PEM

a. Boston Carpal Tunnel Questionnaire (BCTQ)
The Boston Carpal Tunnel Questionnaire (BCTQ), also referred to as the Levine
Scale, Brigham and Women’s Carpal Tunnel Questionnaire and Carpal Tunnel
Syndrome Instrument, is the most commonly used outcome measure in the assessment
of patients with carpal tunnel syndrome.
Originally developed by Levine et al. (1993), the questionnaire comprises of two
scales; a Symptom Severity Scale (SSS) and a Functional Status Scale (FSS). The
SSS incorporates six items for evaluation (pain, test-retest reliability of paraesthesia,
numbness, weakness, nocturnal symptoms and overall functional status) whilst the
FSS includes twelve functional activity items commonly affected in CTS (e.g. writing
and holding a cup).
The questionnaire was developed specifically for patients with CTS and both
physicians and patients were involved the item generation process. The SSS consists
of 11 questions and is scored on a five-point rating scale. The FSS contains 8 items
which have to be rated for degree of difficulty on a five-point scale. The overall score
for both scales was calculated as the mean of the items.
The BCTQ can be self-, interview-, or telephone-administered.
A total of 36 articles evaluating the BCTQ are included in the review. Of these, 10
were conducted in the UK. Over half of the studies were recent (post 2005).
Reliability
Test-retest reliability was established by Levine et al. (1993) and Pearson’s
correlation coefficient was reported for SSS (0.91) and for FSS (0.93), indicating
good correlation of scores on re-test. A UK study by Amirfeyz et al. (2009), assessing
test-retest at 2 weeks following carpal tunnel surgery, reported a high Pearson’s
coefficient for the SSS (0.78) and the FSS (0.78). However, Pearson’s coefficient was
used for these tests rather than ICC, and the latter study only had a small sample of 43
patients.
High internal consistency has been reported for both the SSS (0.89-0.92) and the FSS
(0.88-0.91) (Levine et al., 1993; Atroshi et al., 1996). Moreover, Katz et al. (1996)
reported an overall Cronbach’s alpha of 0.88-0.96 (varying between intervention
groups), indicating high inter-item correlation within each scale.
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Validity
Convergent validity has been demonstrated by moderate correlations between the SSS
scores and measures of grip (0.38) and pinch (0.47) strength and between FSS scores
and grip (0.50) and pinch (0.60) strength (Levine et al., 1993). All correlations were in
the predicted direction; worse status is associated with worse impairment.
Convergent validity has been demonstrated by high correlation between Pre- and
postoperative BCTQ scores and physical measures such as grip, key pinch and threejaw pinch (Katz et al., 1996; Appleby et al., 2009).
Furthermore, greater satisfaction with results after surgery has been associated with
greater improvement in the scores for both the SSS (0.50) and the FSS (0.32-0.54)
(Levine et al., 1993; Gay et al., 2003). Pain scores (SSS domain) have also been
shown to correlate with BCTQ score, indicating more functional impairment as pain is
increased (Turner et al., 2004).
Discriminant validity was demonstrated by Hobby et al. (2005b) as a significant
association was found between pre-operative depression and anxiety scores and the
mean pre-operative scores on the BCTQ. The instrument has also been shown to
discriminate between BMI scores (Bodavula et al., 2007) and age (Porter et al., 2002).
Yang et al. (2009) also noted that both the SSS and the FSS dimensions of the BCTQ
were able to significantly discriminate between the presence and absence of
symptoms in patients with CTS.
Discriminant validity has also been supported. Jarvik et al. (2009b), in a RCT
(n=116), reported that patients assigned to surgery with distal motor latency of 0.5ms
or more improved more than patients assigned to non-surgical therapy at both 6 and
12 months follow-up. Similarly, Atroshi et al. (1996) classified patients as probable
CTS (n=47), possible CTS (n=31) and unlikely CTS (n=36) according to the KatzStirrat hand diagram and found that the mean SSS score in patients classified as
probable CTS was significantly higher than the mean score in patients classified as
possible or unlikely. However, these findings were not replicated for the FSS domain
of BCTQ.
Moreover, Jarvik et al. (2008) found the mean baseline SSS and FSS scores to be
significantly higher for patients who later (1 year follow-up) had carpal tunnel
decompression, indicating strong predictive validity.
Responsiveness
Responsiveness has been demonstrated for both dimension of the BCTQ after carpal
tunnel release surgery (Katz et al., 1995; Guyette and Wilgis., 2004; Hobby et al.,
2005; Nesbitt et al., 2006). In a large study (n=462), Bodavula et al. (2007) noted that
FSS scores improved in 6 months follow-up. Same effect has been reported for the
SSS dimension in a UK study (Ozyurekogulu et al., 2006).
Katz et al (1995) reported the SSS and FSS domains of the BCTQ to be 2-4 times
more responsive to clinical improvement than measures of neuromuscular
impairment. In a later study, Katz et al. (1996b) reported an improvement in patients
who had carpal tunnel surgery for both the SSS and FSS. This effect persisted over
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the 30 months follow-up whilst patients who did not have surgery showed little
change in clinical status at 6, 18 and 30 months follow-up (n=340).
Bessette et al. (1998) created a weighted version of the BCTQ by asking the patients
the relative importance they assigned to seven specific symptoms and functional
impairments. The weighted version was compared to the original BCTQ after carpal
tunnel release and was found to be slightly more responsive to change (SRMs = 1.56;
1.36 respectively). Furthermore, both the weighted and original BCTQ were found to
be more sensitive to change than the SF-36. Moreover, Gay et al. (2003) found the
BCTQ (ES=1.30, SRM=1.21) to be more responsive to change than the DASH
(ES=0.57, SRM=0.54) at 6 weeks and again at 12 weeks after surgery. However, this
was a small study with 37 patients.
Porter et al. (2002) noted improved SSS and FSS scores at 6 months follow-up from
surgery. Furthermore, the improvements in both domains were found to be negatively
correlated with age, indicating that patients over the age of 60 had slower recovery in
symptoms and function. In a UK study, Burke et al. (2006) reported improved SSS
and FSS scores at in all cases 6 months after carpal tunnel release and indicated that
those in the severe and moderate SSS group had the greatest decrease (improvement)
in scores.
Responsiveness to clinical change has also been demonstrated in a number of
randomised controlled trials (Kaye et al., 2007; Jarvik et al., 2009; 2009b; ) and this
has been reported for both domains of the BCTQ (Ettema et al., 2006; Brininger et al.,
2007). In a recent UK study, Cresswell et al. (2008) compared the effectiveness of 2
types of carpal tunnel decompression (TM Indiana Tome and standard limited Palmar
open incision) and reported improved SSS and FSS scores 3 moths after surgery
(n=115). The authors also highlighted that both domains showed a temporary
deterioration immediately after surgery, but improved from the pre-operative state
evident by 2 weeks. However, in their 7 years follow-up, only the SSS was found to
significantly discriminate between the two surgical groups.
Postoperative responsiveness has also been demonstrated by a number of smaller
studies (n<50) in north America (Levine et al., 1993; Katz et al., 1995; Bradley et al.,
2003; Leit et al., 2004; Luria et al., 2008; Appleby et al., 2009; Chatterjee & Price.,
2009, Gordon et al., 2009) and in the UK (Amadio et al., 1995; Badger et al., 2008;
Reid et al., 2009). Responsiveness after non-surgical interventions has also been
demonstrated for both domains of the BCTQ (Burke et al, 2007; Moraska et al., 2008;
Amirjani et al., 2009).
Furthermore, Chatterjee & Price (2009) found the BCTQ to have and increased
sensitivity to change (SRM=1.22) after surgery when compared to the MHQ
(SRM=0.8). Heebner and Roddet (2008), in a randomised controlled trial of patients
with CTS, reported that unlike the DASH, the BCTQ domain was able to detect a
significant difference between groups at 6 months as demonstrated by improved FSS
scores. However, both studies were limited by their small sample size.
Acceptability
Postal response rates have been reported between 80-93% at 6-12 weeks follow-up
(Gay et al., 2003; Brininger et al., 2007; Amirfeyz et al., 2009; Reid et al., 2009) and

13

between 67-93% at 6-12 months follow-up after carpal tunnel release (Katz et
al.,1996; Porter et al., 2002; Heebner & Roddet., 2008; Jarvik et al., 2008; 2009).
Luria et al. (2008) reported that all 41 patients completed post surgery evaluation at 1
year.
High response rates have also been reported for longer follow-up periods. Katz et al
(1996b) reported a 79% response rate at 30 months follow-up (n=340) whilst Kaye et
al (2007) reported an 85% response rate at 2 years follow-up (n=73). Moreover,
Ettema et al (2006) reported a 69% mailed follow-up response rate with a mean
follow-up of 4.8 years.
Lower response rates have also been reported. A response rate of 54% was reported
by Chatterjee & Price (2009) at 6-18 months postoperatively. Cresswell et al. (2008)
in a 7 years follow-up period reported a 58% postal response rate (n=115).
Feasibility
Greenslade et al. (2004) established the mean time to complete BCTQ to be 5.6
minutes.
No evidence was found on appropriateness, precision or interpretability in Englishspeaking population studies regarding BCTQ in relation to Carpal Tunnel Syndrome.

b.i. The Disability of Arm, Shoulder and Hand questionnaire (DASH)
The Disability of Arm, Shoulder and Hand questionnaire (DASH) was originally
developed as a joint initiative of the American Academy of Orthopaedic Surgeon
(AAOS), the council of Musculoskeletal Speciality Societies (COMSS), and the
Institute for Work and Health (Toronto, Ontario, Canada). Under the review of
methodologists and clinical experts, a total of 821 items were derived from 13
outcome measurement scales (Hudak et al., 1996). Thereafter, items were reduced
using various strategies, including expert and field testing with patients.
The final version of the DASH is a 30-item scale and consists of two dimensions;
Physical Functioning and Symptoms. The instrument is not specific to CTS and can
be used to measure function in people with any of several musculoskeletal disorders
of the upper limb. There are 3 scales within Physical Functioning (physical, social,
and psychological) and 5 scales within Symptoms (pain, weakness, tingling and
numbness, and stiffness). The items in the questionnaire emphasize upper-extremity
activities and are intended to measure disability.
The response options for each item are presented as 5-point Likert scales. The overall
sore is scaled to a score between 0 (no disability) and 100 (maximum disability).
Both DASH questionnaires can be self-, interview-, or telephone-administered.
A total of fifteen articles evaluating the DASH are included in the review. Of these, 3
were conducted in the UK (Hobby et al., 2005; Amirfeyz et al., 2009; Appleby et al.,
2009)
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Reliability
Test-retest reliability was established by (Beaton et al., 2001) in a group of 86 patients
and interclass correlation coefficient (ICC) was reported at 0.96. Based on a 2 weeks
test-retest, Greenslade et al. (2004) reported a Pearson’s correlation of 0.9 in a group
of 31 patients with CTS. These finding suggest a high reproducibility for DASH.
Furthermore, a recent UK study by Amirfeyz et al. (2009) reported DASH to have
higher test-retest reliability than BCTQ (DASH=0.88, BCTQ=0.78). However,
Pearson’s coefficient was used for this test, rather than ICC, and the study only had a
small sample of 43 patients.
High internal consistency was demonstrated by Hobby et al. (2005), reporting
Cronbach’s alpha at 0.97.
Validity
Construct validity was demonstrated through correlation of scores between DASH
and BCTQ (0.73) (Beaton et al., 2001) and similarly, between DASH and PEM before
(0.66) and after (0.85) carpal tunnel release surgery (Hobby et al., 2005). In addition,
a recent study by Appleby et al. (2009) reported a significant correlation between
DASH and the FSS (0.71) and SSS (0.51) dimensions of the BCTQ.
Further evidence of convergent validity has been demonstrated with high correlation
of scores between DASH and BCTQ at 6 weeks (0.9) and 12 weeks (0.87) postoperation. Lozano et al. (2008) also showed satisfaction and DASH scores to be
correlated (-.56); the lower the DASH score, the higher the satisfaction. Pre- and
postoperative DASH scores have also shown to correlate with physical measures such
as grip, key pinch and three-jaw pinch (Appleby et al., 2009).
Discriminant validity has also been supported as statistically lower DASH scores have
been shown for patients already working with their upper limb condition and able to
continue doing so (Beaton et al., 2001). Statistically different scores were also found
between patients who reported to be able to do all they want to do as opposed to those
who were not able to do so. Thus, change was in the anticipated direction.
Furthermore, in a recent study by Redmond et al. (2009), female patients reported
more disability with significantly greater DASH scores than male patients. However,
this discrimination was not hypothesised by the authors.
Responsiveness
Significantly improved scores have been reported for both domains of DASH at 3
months (Beaton et al., 2001; Hobby et al, 2005, Greenslade et al., 2004; Appleby et
al., 2009;) and at 6 months post surgery follow-up (Kadzielski et al.,2008; McMillan
et al., 2009). Gay et al. (2003) in a sample of 40 patients undergoing carpal tunnel
release found DASH to have greater responsiveness (SMR=1.13, ES = 1.01) than SF36 but not BCTQ. Kotsis et al. (2006) recorded moderate responsiveness (SMR = 0.7)
for DASH after carpal tunnel release surgery. However, two dimensions of MHQ
(Pain and Satisfactions) were found to be more responsive than the DASH.
In contrast, Heebner and Roddet. (2008), in a randomised controlled trial of patients
with CTS, reported that the DASH was not able detect any significant changes
between the standard treatment group and the intervention group. However, this may
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be a result of the effectiveness of the intervention, rather than the responsiveness of
the DASH.
Acceptability
Postal response rates have been reported between 80-93% at 6-12 weeks after carpal
tunnel release (Beaton et al., 2001; Gay et al., 2003; Greenslade et al., 2004; Amirfeyz
et al., 2009). At 6 months post carpal tunnel release, Kotsis et al. (2005) reported a
98% postal response rate (n=50) whilst Kadzielski et al. (2008) reported a 66%
response rate (n=49). Moreover, Heebner & Roddet. (2008) reported a 67%
attendance at 6 months follow-up appointment in a randomised controlled trial.
In contrast, Lozano et al. (2008) noted a low postal response rate of 41% when they
contacted 200 patients, 2 years after carpal tunnel release surgery. However, no
baseline measurements had been taken from patients.
Feasibility
Greenslade et al. (2004) established the mean time to complete DASH to be 6.8
minutes.
No evidence was found on appropriateness, precision or interpretability in Englishspeaking population studies regarding DASH in relation to Carpal Tunnel Syndrome.

b.ii. The Disability of Arm, Shoulder and Hand questionnaire (DASH)
A shorter version of DASH, the Quick DASH, consists of 19 items, 11 of which are
calculated from the original DASH questionnaire. Quick DASH has been shown to
highly correlate with DASH (0.79) (Niekel et al., 2009). Bialosky et al. (2009)
applied the quick-DASH for evaluation of their 3 weeks randomised controlled trial in
40 patients with CTS, and found an improvement in DASH scores over time,
regardless of the assigned intervention.

c. The Michigan Hand Outcomes Questionnaire (MHQ)
The Michigan Hand Outcomes Questionnaire (MHQ) was developed in 1998 for use
in the assessment of outcome for various hand disorders (Chung et al., 1998).
Content was guided by several established questionnaires. For instance, items from
the SF-36 and the Arthritis Impact Measurement Scale were used for dimensions
relating to work performance and physical function whilst items from the McGill Pain
Scale and CTQ were used for the development of questions for the pain domain.
Additional items were generated by a group of patients.
A total pool of 100 questions were gathered and then reduced by the use of factor
analysis. The instrument has 37 items and consists of six domains: (1) overall hand
function (OHF), (2) activity of daily living (ADL), (3) pain (P), (4) work performance
(WP), (5) aesthetics (A) and (6) patient satisfaction with had function (PS).
All items are in the form of questions that are ranked on a scale of 1-5. In the pain
scale, high scores indicate greater pain, while in the other five scales; high scores
denote better hand performance.
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The raw scale score for each of the six scales is the sum of the responses of each scale
item. The raw score is converted to a score ranging from 0-100. The response
categories for one of the questions is reversed and re-coded.
The instrument may be self-, interview-, or telephone-administered.
A total of eight articles evaluating the MHQ are included in the review. None of the
identified studies have been conducted in the UK.
Reliability
Substantial test-retest reliability was established by Chung et al. (1998), with
correlation scores ranging from 0.81 for the aesthetics scale to 0.97 for the ADL scale.
High internal consistency has been shown for all scales in the MHQ with Cronbach’s
alphas greater than 0.85 (Chung et al., 1998) and 4 of 6 scales (OHF, ADL, WP, and
PS) showing Cronbach’s alphas higher than 0.90.
Validity
Several aspects of validity have been demonstrated by Chung et al. (1998) in their
original evaluation of the MHQ. A panel of surgeons, hand therapists and patients
with hand disorders evaluated the MHQ for content validity.
Construct validity was demonstrated as Factor analysis revealed six subscales to the
MHQ; OHF, ADL, P, WP, A, and PS. These findings verified the authors’ hypothesis.
Convergent validity has been demonstrated by moderate correlations between similar
questions in the SF-12, which ask about physical limitations due to health, and three
scales in the MHQ; ADL (0.64), work performance (0.54-0.58) and pain (0.79).
However, Chung et al. (1998) argue that questions in the SF-12 only inquire about
health and not about hand performance, which may in turn explain why the
correlations were moderate and not strong.
Divergent validity was demonstrated by different subscale scores for different
afflictions of the hand.
Support has been presented for predictive validity. Chung et al. (1998) found that of
the six scales in the MHQ, the Pain scale was the strongest predictor of physical
function, as measured by the physical function component in the SF-12. Moreover,
the Aesthetics scale was the only significant predictor of mental function component,
as measured by the mental function component in the SF-12.
The aesthetics scale of the MHQ has demonstrated discriminant validity as
significantly higher scores were shown for patients with carpal tunnel syndrome than
patients with rheumatoid arthritis who had severe hand deformities (Chung et al.,
1998).
Responsiveness
Significantly improved scores have been shown post-surgery for all dimensions
(Chung et al., 1999; Weber., 2005), with pain being the most responsive dimension
(Klein et al., 2002). Kotsis et al. (2005) reported the MHQ to be more responsive to
change than DASH in patients undergoing carpal tunnel release surgery. Indeed, the
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MHQ dimensions Pain (SRM = 0.9) and Satisfaction (SRM = 1.1) were found to be
the most responsive to change, even when compared to the function/symptom
dimension (SRM = 0.7) of DASH. However, these findings were based on a small
sample of 50 patients.
Further support for responsiveness has been established in patients undergoing Carpal
tunnel release surgery (McMillan et al., 2009). Apart from noting significantly
improved scores for all domains at 3 and 6 months, the MHQ was also able to detect
improvements from 3 to 6 months post-operative. Similarly, Chatterjee & Price.
(2009) reported improved scores across all scales after carpal tunnel decompression at
6 months follow-up.
In contrast, a more recent study by Shauver et al. (2009) of 53 patients undergoing
Carpal Tunnel release surgery only showed significant improvements in three of six
domains (function, work and pain) when related to patient satisfaction.
Acceptability
High response rates of 88% (Weber et al., 2005) and 98% (Kotis et al., 2005) have
been reported for postal surveys at 6 months post Carpal Tunnel release. Klein et al.
(2002) study of 20 patients undergoing release surgery, reported 100% response rate
at 6 months follow-up. Patients who were unwilling or unable to attend clinic were
offered phone interviews.
Lower postal response rates of 54% (Chatterjee & Price., 2009) and 49% (Chung et
al., 1999) have also been reported at 6-18 months postoperatively.
Chung et al. (1998), in their original testing of the MHQ, reported a response rate of
99% amongst 200 patients at a university based clinic. Similarly, a high 100% postal
response rate was also reported by Shauver et al. (2009) at 9 months post surgery.
No evidence was found on appropriateness, precision, interpretability or feasibility in
English-speaking population studies regarding MHQ in relation to Carpal Tunnel
Syndrome.

d. Patient Evaluation Measure (PEM)
Developed by Macey et al. (1995), Patient Evaluation Measure (PEM) consists of
three components; patients’ opinion on delivery of care, hand health profile and
overall assessment. The instrument has a total of 18 items which are scored using a
seven-point scale. In all scales, low scores indicate positive outcomes.
The authors do not report on item generation and item reduction. Similarly, there is no
report on other aspects of the instrument development.
The instrument may be self-, interview-, or telephone-administered.
A total of three articles evaluating the PEM are included in the review, all of which
were conducted in the UK.
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Reliability
Internal consistency was demonstrated by Hobby et al. (2005), reporting Cronbach’s
alpha at 0.94.
Validity
Support for construct validity has been presented in a study by Forward et al. (2006)
and it was confirmed that the objective measures (PEM scores) correlated with the
subjective measures (e.g. increased grip strength). Hobby et al. (2005) presented a
negative correlation between pre-operative overall PEM scores and grip strength (0.54), indicating that increased grip strength is associated with lower (better)
questionnaire scores.
Convergent validity has been demonstrated by strong correlations between PEM and
DASH scores both preoperatively (0.66) and postoperatively (0.85) in patients with
carpal tunnel syndrome (Hobby et al., 2005). In addition, a strong postoperative
correlation (0.77) was shown between the change in PEM and DASH scores (Hobby
et al., 2005).
Discriminant validity was demonstrated by Hobby et al. (2005b) as a significant
association was found between pre-operative depression and anxiety scores and the
mean pre-operative PEM. This association was also shown to be weaker at six weeks
post-operation and thereafter insignificant at six months follow-up.
Responsiveness
Hobby et al (2005b) reported a significant reduction in PEM scores in a sample of 97
patients undergoing Carpal Tunnel release surgery. This was apparent at six weeks as
well as six months after surgery. Similarly, Hobby et al. (2005) reported the PEM
(SRM of 0.95) to show a significantly greater responsiveness to change than the
DASH (SRM of 0.43).
Forward et al (2006) have supported these findings. In their study of 118 patients
undergoing carpal tunnel release surgery, PEM scores significantly improved at 8-9
weeks postoperatively.
Acceptability
Hobby et al. (2005b) reported a response rate of 92% at baseline and respectively a
postal response rate of 81% at six weeks and 85% at six months after Carpal tunnel
release. In addition, Forward et al. (2006) reported a response rate of 94% at 8-9
weeks follow-up.
In contrast, Hobby et al. (2005), in a baseline sample of 32 patients, reported a 75%
attendance at clinic for follow-up assessment at 3-6 months postoperatively (mean of
18 weeks).
Simplicity was assessed by quantifying the help needed to fill in the questionnaire and
Macey et al. (1995) claim that the questionnaire is easy to complete.
No evidence was found on appropriateness, precision, interpretability or feasibility in
English-speaking population studies regarding PEM in relation to Carpal Tunnel
Syndrome.

19

DISCUSSION AND RECOMMENDATIONS
Generic PROMs
Table 3 summarises the evidence of measurement and operational performance of the
two generic PROMs (SF-36 and NHP) identified in this review applying the adapted
appraisal criteria outlined in Appendix C. There were no studies identified which
applied utility measures, specifically evaluations of the EQ-5D, with patients with
CTS.
Based on the volume and quality of evidence, the SF-36 is clearly the most promising
generic health measure. The NHP has some indication for good performance in
patients with CTS but support for the psychometric properties is limited. Whilst the
evidence for SF-36 in carpal tunnel syndrome is stronger, support for responsiveness
is inconsistent. Therefore, if used with CTS patients, the SF-36 should be used
alongside a condition-specific instrument.
Condition-specific PROMs
Four condition-specific PROMs were identified (BCTS, DASH, MHQ, PEM).
Table 3 shows the appraisals of the evidence for each of the condition specific
PROMs identified in this review.
The BCTQ has been evaluated mainly with patients undergoing carpal tunnel surgery
as well as in a variety of interventional studies and has been show to perform well
with this population. The instrument is disease-specific and covers two important
dimensions (Function and Symptoms) which are highly important to patients with
CTS and have the most impact on QoL. Approximately, one third (22) of the
evaluations of the BCTQ have been reported in the last five years, six of those
conducted in the UK. The BCTQ has demonstrated reliability, validity and
responsiveness and due to its easy administration, has proven itself to be especially
appropriate within clinical settings.
The DASH has also been evaluated with patients undergoing carpal tunnel surgery as
well as interventional studies. Although the volume of evaluations with this
population is less than the BCTQ, the DASH questionnaire is not specific to carpal
tunnel disease but developed and evaluated in a wider range of musculoskeletal
disorders of the upper limb. However, the majority of evaluations with patients with
CTS have been conducted in the last 5 years (3 UK studies) and the instrument has
shown promising reliability, validity and responsiveness when applied to patients with
CTS.
The MHQ has been utilised mainly with patients undergoing carpal tunnel surgery
and has proven to be reliable, valid and responsive. However, there is a lack of
evaluations with UK patients and acceptability indicators have varied across studies.
There is a limited volume of evidence for the application of PEM in patients with
CTS. PEM is a UK developed outcome measure and although it appears to be
promising in terms of validity and acceptability, the instrument is in need of further
reliability testing and evaluations of responsiveness in patients with CTS.
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Recommendations
For the measurement of comprehensive general health status, the SF-36 has more
psychometric supportive evidence, is acceptable to patients, and can be considered.
Based on the volume and quality of evidence, the BCTQ is clearly the most promising
condition-specific measure. There is also evidence of good psychometric performance
for the DASH, however, the BCTQ has the advantage being a CTS specific
instrument and is supported by extensive research in this population.
Despite lack of evidence for preference based measures in this review, the EQ-5D is
widely used in the UK context for evaluation of a range of elective procedures and
can be considered further for the assessment of general health in patients undergoing
carpal tunnel surgery.
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Table 3: Appraisal of PROMs included in the review
PROM

Reproducibility Internal
consistency

Validity - Validity content
construct

Responsiveness Interpretability Precision

Acceptability

Feasibility

Generic measures
SF-36
NHP

0

0

0

++

+

0

0

++

0

0

0

0

0

+

0

0

+

0

Condition-specific measures
BCTQ
DASH
MHQ
PEM

+

++

+

+++

+++

0

0

+++

+

+

+

++

++

++

0

0

+++

+

+

+

+

+

++

0

0

++

0

0

+

+

++

+

0

0

++

0
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Appendix A: Search strategy and sources

SEARCH STRATEGY

Bibliography

21

PubMed (from 2007)

21

Supplementary searches:

13

- Reference list of key articles
- Instrument’s website (if available)
- Hand search of key journals (last 6 months)
- National Institute for Health Research: Health
Technology Assessment Programme
- Cochrane Library
- OVID search

TOTAL ARTICLES INCLUDED

23

55

Appendix B: Search strategy for PubMed
(((cardiovascular[tiab] OR cardiac[tiab] OR coronary[tiab] OR heart[tiab]) AND
(surgery[tiab] OR revascularisation[tiab] OR revascularization[tiab] OR
percutaneous[tiab] OR stent*[tiab] OR stenting[tiab])) OR (coronary artery
bypass[tw] OR CABG[tiab] OR CABS[tiab]) OR (coronary angioplasty [tiab] OR
PTCA[tw] OR PCTA[tiab] OR PCI[tiab])) 1
AND
(HRQL[tiab] OR HRQoL[tiab] OR QL[tiab] OR QoL[tiab] OR quality of life[tw] OR
life quality[tw] OR health index*[tiab] OR health indices[tiab] OR health
profile*[tiab] OR health status[tw] OR ((patient[tiab] OR self[tiab] OR child[tiab] OR
parent[tiab] OR carer[tiab] OR proxy[tiab]) AND ((report[tiab] OR reported[tiab] OR
reporting[tiab]) OR (rated[tiab] OR rating[tiab] OR ratings[tiab]) OR based[tiab] OR
(assessed[tiab] OR assessment[tiab] OR assessments[tiab]))) OR ((disability[tiab] OR
function[tiab] OR functional[tiab] OR functions[tiab] OR subjective[tiab] OR
utility[tiab] OR utilities[tiab] OR wellbeing[tiab] OR well being[tiab]) AND
(index[tiab] OR indices[tiab] OR instrument[tiab] OR instruments[tiab] OR
measure[tiab] OR measures[tiab] OR questionnaire[tiab] OR questionnaires[tiab] OR
profile[tiab] OR profiles[tiab] OR scale[tiab] OR scales[tiab] OR score[tiab] OR
scores[tiab] OR status[tiab] OR survey[tiab] OR surveys[tiab])))

1

Adding the terms ‘stent*[tiab] OR stenting[tiab]’ did not capture any further records that were
relevant.
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Appendix C: Appraisal of the methodological quality of PROMs
A simple rating scale (Table i) was used to rate the sum total of evidence available for
each dimension or criterion against which PROMs were assessed. The dimensions or
criteria are summarised in Table ii.

Table i: Psychometric and operational criteria
0

not reported (no evaluation completed)

―

Evaluation evidence available indicating
poor performance of instrument

+

Some limited evidence in favour

++

Good evidence in favour

+++

Excellent evidence in favour
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Appendix D: Table ii, Appraisal criteria
Appraisal component
Reliability
Test-retest reliability

Internal consistency

Validity
Content validity

Construct validity

Responsiveness

Floor/ceiling effects

Practical properties
Acceptability

Feasibility/burden

Definition/test

Criteria for acceptability

The stability of a measuring instrument
over time; assessed by administering the
instrument to respondents on two
different occasions and examining the
correlation between test and re-test scores
The extent to which items comprising a
scale measure the same construct (e.g.
homogeneity of items in a scale);
assessed by Cronbach’s alpha’s and itemtotal correlations

Test re-test reliability
correlations for summary
scores 0.70 for group
comparisons

The extent to which the content of a scale
is representative of the conceptual
domain it is intended to cover; assessed
qualitatively during the questionnaire
development phase through pre-testing
with patients. Expert opinion and
literature review

Qualitative evidence from pretesting with patients, expert
opinion and literature review
that items in the scale
represent the construct being
measured

Evidence that the scale is correlated with
other measures of the same or similar
constructs in the hypothesised direction;
assessed on the basis of correlations
between the measure and other similar
measures
The ability of the scale to differentiate
known-groups; assessed by comparing
scores for sub-groups who are expected
to differ on the construct being measured
(e.g a clinical group and control group)
The ability of a scale to detect significant
change over time; assessed by comparing
scores before and after an intervention of
known efficacy (on the basis of various
methods including t-tests, effect sizes
(ES), standardised response means
(SRM) or responsiveness statistics
The ability of an instrument to measure
accurately across full spectrum of a
construct
Acceptability of an instrument reflects
respondents’ willingness to complete it
and impacts on quality of data
The time, energy, financial resources,
personnel or other resources required of
respondents or those administering the
instrument
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Cronbach’s alphas for
summary scores ≥0.70 for
group comparisons
Item-total correlations ≥ 0.20

Patients involved in the
development stage and item
generation
High correlations between the
scale and relevant constructs
preferably based on a priori
hypothesis with predicted
strength of correlation
Statistically significant
differences between known
groups and/or a difference of
expected magnitude
Statistically significant
changes on scores from pre to
post-treatment and/or
difference of expected
magnitude

Floor/ceiling effects for
summary scores <15%

Low levels of incomplete data
or non-response
Reasonable time and resources
to collect, process and analyse
the data

Appendix E:

GENERIC INSTRUMENTS

Table 1a: Generic patient-reported health instruments
Instrument

Domains (no. items)

Response options

Score

SF-36: MOS 36-item Short
Form Health Survey (36)

Physical functioning (PF) (10), Role limitationphysical (RP) (4), Bodily pain (BP) (2), General
health (GH) (5),
Vitality (VT) (4), Social functioning (SF) (2), Role
limitation-emotional (RE) (3), Mental health (MH)
(5), Health transition (1)
Bodily pain (BP) (8), Emotional reactions (ER)
(9), Energy (E) (3), Physical mobility (PM) (8),
Sleep (S) (5), Social isolation (SI) (5)

Categorical: 2-6 options
Recall: standard 4 weeks,
acute 1 week

Algorithm
Domain profile (0-100, 100 best
health)
Summary: Physical (PCS), Mental
(MCS) (mean 50, sd 10)

Yes/no; positive responses
weighted Recall ‘general’
health

Algorithm
Domain profile 0-100, 100 is
maximum limitation

Nottingham Health Profile
(NHP) (38)

Administration
(completion time in
minutes)
Interview (mean
values 14-15)
Self (mean 12.6)

Interview
Self (10-15)

Table 1b: Summary of generic instruments: health status domains (after Fitzpatrick et al., 1998)
Instrument domains
Instrument
(no. items)
SF-36 (36)
NHP (38)

Physical
function
x
x

Symptoms
x
x

Global judgement
of health
x

Psychological
well-being
x
x

27

Social
well-being
x
x

Cognitive
functioning

Role
activities
x

Personal
constructs

CONDITION SPECIFIC INSTRUMENTS
Table 2a: Generic patient-reported health instruments
Instrument

Domains (no. items)

Response options

Score

Boston Carpal Tunnel
Questionnaire (BCTQ) (19)

Two domains (19):
Symptom Severity Scale (SSS) (11), Functional
Status Scale (FSS) (8)

5-point Likert Scale

Mean of the scores for the 19
individual items (1 point = best
score)

Disability of Arm,
Shoulder, and Hand
questionnaire (DASH)
Michigan Hand
Questionnaire (MHQ)

Patient Evaluation
Measures (PEM)

Recall: A typical twentyfour hour period during the
past two weeks
5 to 7-point Likert Scale

Two domains (30):
Physical functioning (Physical, Social,
Psychological), Symptoms (Pain, Weakness,
Stiffness, Tingling/Numbness)
Six domains (37):
Overall hand function (OHF), Activities of daily
living (ADL), Pain (P), Work performance (WP),
Aesthetics (A), Patient satisfaction with hand
function (PS)
Three subscales (18):
Treatment (5), How my hand is now (10), Overall
assessment (3)

Administration
(completion time in
minutes)
Interview/Self
(mean 5.6)

0 -100, 100 is maximum disability

Interview/Self
(mean 6.8)

5-point Likert Scale

Pain Scale: high score = greater
pain
Other 5 scales: high scores = better
performance

Interview/Self (15)

7-point Likert Scale

Lower scores indicate better QoL

Interview/Self (5)

Recall: one week

Table 2b: Summary of generic instruments: health status domains (after Fitzpatrick et al., 1998)
Instrument domains
Instrument
(no. items)
BCTQ
DASH
MHQ
PEM

Physical
function
x
x
x
x

Symptoms
x
x
x
x

Global judgement
of health

Psychological
well-being

Social
well-being

x

x

x
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Cognitive
functioning

Role
activities

Personal
constructs

x

x
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