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Abstract

Background
Symptoms and disability at the trapeziometacarpal (TMC) joint are typically assessed 
with general measures that may not be able to accurately discriminate between TMC 
arthrosis-specific versus other hand and arm condition concerns. The objective was to 
develop and preliminary validate the Trapeziometacarpal Arthrosis Symptoms and Dis-
ability (TASD) questionnaire designed to assess symptoms and disability at the TMC 
joint.

Methods
English-speaking patients (50 years or older) were enrolled in one of two samples (sample 
1: 64 patients specifically presented for treatment of TMC arthrosis; sample 2: 64 patients 
received an incidental diagnosis of previously undiagnosed TMC arthrosis when present-
ing for treatment of another, not thumb-related condition). Principal component analysis 
identified the number of subscales (factors) and factor loadings of all items (i.e., structural 
construct validity). Internal consistency was assessed with Cronbach alpha. Convergent, 
discriminant and known-groups construct validity of the subscales were assessed with 
Spearman correlations.

Results
The final TASD has 12 items and 2 subscales, as confirmed by principal component 
analysis: symptoms (7 items) and disability (5 items). The subscales’ internal consistency 
was good to excellent in both samples. The TASD showed good convergent validity as 
evidenced by moderate to strong correlations between both subscales and upper extrem-
ity disability, pain intensity, depression, self-efficacy and key pinch strength (sample 1). 
The TASD also showed good discriminant, and good known-groups validity.

Conclusions
The concise TASD is useful in assessing symptoms and disability related to TMC arthro-
sis, has a simple scoring system and administration mode (self-administered), and is free.
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Introduction

Trapeziometacarpal (TMC) arthrosis is an expected part of normal human aging1,2. 
Symptoms and disability associated with TMC arthrosis are typically measured with 
upper extremity-related disability questionnaires such as the Disabilities of the Arm, 
Shoulder and Hand (DASH), its shorter version the QuickDASH, the Patient-Rated Wrist 
(Hand) Evaluation (PRW(H)E), and the Michigan Hand Questionnaire (MHQ), or with 
osteoarthritis specific measures such as the Australian/Canadian (AUSCAN) Osteoar-
thritis Hand Index3.

Although widely used and validated for use in patients with TMC arthrosis3,4, the afore-
mentioned questionnaires were not developed specifically for TMC arthrosis and face 
several limitations. For example, the DASH and QuickDASH scores do not discriminate 
between symptoms/disability associated with TMC arthrosis and other hand, arm or 
shoulder function/disability concerns3. The 15-item PRW(H)E addresses this issue by 
including 4 items about difficulty with usual activities (personal care, household work, 
work/occupation, and recreational activities) during the past week that should be rated in 
comparison to the time before the wrist problem started; however, a range of other prob-
lems that are not TMC arthrosis related could very well affect response to these items5. 
These three questionnaires also reflect both the affected as well as the non-affected limb6, 
which can confound the total score. In contrast, the MHQ is a hand-specific outcomes 
questionnaire that adjusts for hand dominance, and can distinguish between the left and 
right hand7. However, responsiveness of the MHQ is only validated for surgically treated 
TMC arthrosis patients4, and can also capture symptoms and disability due to other hand 
problems. The AUSCAN Osteoarthritis Hand Index8 was developed specifically for hand 
arthrosis but is not freely available and has to be purchased. The AUSCAN Osteoarthri-
tis Hand Index score is significantly more responsive for patients with TMC arthrosis 
alone than for patients with additional involvement of other osteoarthritic hand joints5. 
Although Citron et al. developed the Nelson Hospital Score, a TMC arthrosis-specific 
questionnaire, its goal was to assess symptoms and disability after surgery9, and has not 
been validated for use with general TMC arthrosis patients. In addition, the Nelson Hos-
pital Score has poor methodological quality3, lacks factor analysis to confirm the number 
of factors (subscales) and related items, and has rarely been used9-12.

A TMC joint-specific questionnaire might be more responsive (able to detect clini-
cally important change but distinguish it from measurement error) than a hand or upper 
extremity questionnaire3. Furthermore, a TMC joint-specific questionnaire might also 
help discriminate symptoms and disability related to TMC arthrosis from symptoms and 
disability due to other hand, arm, or shoulder problems. This is important for clinical 
practice, as it can help differentiate between symptoms and disability from TMC arthrosis 
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and other comorbid hand or upper extremity conditions, and can help facilitate pre and 
post TMC arthrosis-specific treatment effects.

We followed evidence based recommendations for questionnaire development13,14, and 
set out to develop a questionnaire that measures symptoms and disability in patients who 
present to orthopaedic hand practices with TMC arthrosis either as chief complaint or 
as an incidental finding. The Trapeziometacarpal Arthrosis Symptoms and Disability 
(TASD) questionnaire aims to aid in the evaluation of severity of symptoms and disability 
and also allow for before and after intervention comparison.

Our purpose was to (1) develop the TASD questionnaire, designed to assess symptoms 
and disability at the TMC joint; (2) test structural construct validity; (3) test internal 
consistency; and (4) test convergent, discriminant, and known-groups construct validity.

Materials and Methods

Participants were 128 patients who specifically presented for treatment of TMC arthrosis-
related symptoms (sample 1, n = 64) or who received an incidental diagnosis of previously 
undiagnosed TMC arthrosis when presenting for treatment of another condition (sample 
2, n = 64). Recruitment occurred between March 2012 and July 2013. We used data from 
a previously published cross-sectional study which compared TMC arthrosis-related 
disability and symptoms in the 2 samples of patients15. This study was approved by our 
human research committee.

All patients were fluent in English, 50 years of age or older, and received a diagnosis of 
TMC arthrosis based on crepitation with axial pressure and circumduction of the TMC 
joint by one of three orthopaedic hand surgeons. Patients did not have a history of thumb 
injury and/or surgery for TMC arthrosis, and were not currently pregnant (institutional 
review board mandated).

Participants completed a battery of demographics, the newly developed TASD ques-
tionnaire, the QuickDASH16 to measure disability, the Numerical Rating Scale (NRS) to 
measure pain intensity at the base of the thumb(s), 9-item Patient Health Questionnaire 
(PHQ-9)17 to measure depression, and Pain Self-Efficacy Questionnaire (PSEQ)18 to 
measure pain self-efficacy. A research assistant not involved in patient care measured grip 
and pinch strength of both hands and results are reported as the percentage of strength 
calculation (involved/non-involved hand or most involved/least involved for bilateral 
symptoms).

We developed the TASD questionnaire from an initial pool of items generated with 
help from patients, physicians and textbooks19,20, and narrowed the initial large pool 
of items to 12 by eliminating redundant or unclear items. Emphasis was placed on us-
ing simple and unambiguous wording of items and responses, and ensuring that the 
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questionnaire is not too long and bothersome for patients. Gender-specific items and 
items that only applied to the dominant hand were excluded. The final questionnaire is 
compromised of 12 items on 2 subscales measuring symptoms (7 items) and disabilities 
(difficulty with thumb-related activities; 5 items) during the past 2 weeks. Symptom 
severity is measured on a five-point Likert scale ranging from 1 (none) to 5 (extreme), 
and severity of disability is measured on a five-point Likert scale ranging from 1 (no 
difficulty) to 5 (unable). The score is the sum of all item responses divided by the number 
of item responses, subtracting one, and finally multiplied by 25. The scoring is identical 
to that of the (Quick)DASH21. The total score and subscale scores can range from 0 to 100 
points with a higher score indicating more TMC arthrosis-related symptoms and/or dis-
ability. The final questionnaire is presented in Fig. 1. Patients were asked to complete the 
questionnaire for their affected thumb or both thumbs in case of bilateral symptoms (in 
case they were symptomatic, asymptomatic patients responded “none” or “no difficulty” 
to the questions). No other explanations were given before patients filled out the TASD.

The QuickDASH16 is a shortened version of the 30-item DASH outcome measure 
questionnaire6. The QuickDASH has 11 items, each answered on a five-point Likert scale 
that measure physical function and symptoms in persons with any or multiple muscu-
loskeletal disorders of the upper limb. Scores range from 0 to 100 with higher scores 
indicating greater disability6.

The NRS is an 11-point ordinal scale with 0 representing “no pain” and 10 represent-
ing the “worst possible pain” that measures the overall pain intensity at the base of the 
thumb(s)22.

The PHQ-917 is a measure of depressive symptoms. The PHQ-9 has 9 items answered 
on a four-point Likert scale from 0 (not at all) to 3 (nearly every day)17. Higher scores 
indicate more depressive symptoms17.

The PSEQ18 is a measure of pain self-efficacy. The PSEQ consists of 10 items scored 
from 0 (not at all confident) to 6 (completely confident). The total score is calculated 
by adding all items such that it can range from 0 to 6018. Lower scores indicate less pain 
self-efficacy18.

Statistical analysis
Our sample size (n = 64/group) was over the minimum criteria of n = 50 established by De 
Winter23 and over the 4 subjects per variable ratio suggested by MacCallum24 for factor 
analyses with good to high communality. Data was not normally distributed according to 
the Shapiro–Wilk test; therefore, nonparametric tests were used to assess the relationship 
between two variables.

Continuous data are presented as median and interquartile range. The Pearson Chi-
Square test evaluated differences between categorical variables and the Fisher exact test 
was used instead when the minimum expected cell frequency was less than five. The 
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Mann–Whitney U test assessed differences in continuous or ordinal variables between 
two groups. The Kruskal–Wallis test determined differences in continuous or ordinal 
variables between more than two groups. An effect size (r) was calculated from the Z 
value of the Mann–Whitney U test for tests with p < 0.05.

Regression prediction plus error imputation was used for missing or invalid question-
naires, scales or separate measurements. This method was used for the PHQ-9 score (1 
missing), key pinch strength (2 missing), and grip strength (2 missing). There were no 
missing items on the TASD.

To test the structural construct validity of the TASD, principal component analysis 
identified the number of distinct factors (subscales) accounting for the variance in scores 
and the subset of questions associated with each factor. For example, questions addressing 
pain might form one subset along with questions addressing strength, while questions in-
fluenced more by deformity or stiffness might form another subset. The Bartlett sphericity 
test and Kaiser–Meyer–Olkin measure tested the suitability of the data for the structural 
construct validity analyses. A statistically significant result of the Bartlett sphericity test 
indicates that the items are correlated with each other (non-diagonal variance-covariance 
matrix)25. A Kaiser–Meyer–Olkin test result >0.5 indicates an acceptable degree of cor-
relation among the questions25,26.

The Eigenvalue of a factor is a measure of the amount of variance explained by the 
specific factor/subgroup of questions (dividing the Eigenvalue by the total number of 
questionnaire items gives the total variance accounted for by the Eigenvalue). An Eigen-
value greater than 1 indicates that the factor contains more information than the average 
item and is a common criterion for deciding the number of discrete factors (subgroups 
of questions) to include27. Scree plots are plots of the Eigenvalues (y-axis) in descending 
order from left to right (on the x-axis) that help determine the number of separate fac-
tors captured by the questionnaire. Factors to the right of the point where the plot stops 
declining (begins to plateau) are excluded28.

Oblique rotation determined which items were associated with a factor/subscale by 
allowing correlated/nonperpendicular factor axes (dimensions) since the symptom and 
disability subscale were expected to correlate to one another. Items that had a rotated 
factor loading of >0.4 onto one of the factors were considered important29.

Cronbach alpha correlation coefficient assessed internal consistency30. If a question 
contributes to reduced internal consistency of the subscale (Cronbach alpha is higher if 
item is deleted) it should be deleted.

Construct validity was assessed by examining convergent validity (e.g., correlations 
of TASD with questionnaires that measure similar constructs, or that are expected to 
be correlated with this measure), discriminant validity (e.g., correlations of TASD with 
measures that it is not supposed to be correlated with), and known-groups validity (e.g., 
demonstrated when TASD can discriminate between the sample presenting for care of 
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TMC arthrosis and the other sample with an incidental diagnosis of TMC arthrosis). 
Spearman correlation coefficients were used to assess the relationship between the TASD 
subscales and the other measures (QuickDASH, ordinal pain scale, PHQ-9, PSEQ, pinch 
and grip strength).

Characteristics of study population
More women than men were enrolled in sample 1 compared to sample 2 (47 of 64 were 
female in sample 1 vs 34 of 64 in sample 2, p = 0.017). Characteristics of and comparison 
between patients of the two samples are shown in Table 1.

TABLE 1. Presenting for Care of TMC Arthrosis vs Incidental TMC Arthrosis (n = 128)

Parameter Sample p value

Care for TMC arthrosis
(n = 64)

Incidental TMC 
arthrosis
(n = 64)

Median IQR Median IQR

Age (years) 65 58–70 65 61–75 0.17

Education (years) 16 14–18 14 12–16 0.0085

TASD questionnaire 44 30–58 2 0–12 < 0.0001

Symptom subscale 43 29–60 0.0 0–7.1 < 0.0001

Disability subscale 48 30–65 5.0 0–15 < 0.0001

QuickDASH 33 20–48 14 5.1–25 < 0.0001

Pain intensity scale 6.0 5.0–7.0 0.0 0–0 < 0.0001

PHQ-9 2.0 0–7 1.0 0–2.8 0.0054

PSEQ 52 40–58 59 56–60 < 0.0001

Key pinch strength (%) 85 78–97 103 87–112 0.00023

Tip pinch strength (%) 88 75–97 100 89–114 0.00013

Palmar pinch strength (%) 89 77–103 101 85–110 0.0065

Grip strength (%) 93 80–105 96 82–115 0.20

Number % Number %

Sex 0.017

Male 17 36 30 64

Female 47 58 34 42

History of joint disease 0.018

No 21 36 37 64

Osteoarthritis 38 61 24 39

Osteoarthritis and 
inflammatory arthritis

5 63 3 38

Numbers in bold indicate significance at P < 0.05.
IQR = interquartile range.
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Results

Among patients presenting for care of TMC arthrosis, the Bartlett sphericity test was 
statistically significant (p < 0.001) and Kaiser–Meyer–Olkin test was 0.86. In the cohort 
consisting of patients with incidental TMC arthrosis, the Bartlett sphericity test was 
also statistically significant (p < 0.001) and the Kaiser–Meyer–Olkin test was 0.75. Taken 
together, these indicate that a factor analysis is meaningful with this data25,26.

Principal component analysis of the total TASD scale among patients presenting for 
TMC arthrosis and patients with incidental TMC arthrosis identified 2 subscales (factors) 
(Eigenvalue for subscale 1: 6.0 [sample 1] and 5.7 [sample 2]; Eigenvalue for subscale 2: 
1.7 [sample 1] and 2.4 [sample 2]) which explained 64% (50% [Eigenvalue 1] and 14% 
[Eigenvalue 2]) and 67% (47% [Eigenvalue 1] and 20% [Eigenvalue 2]), respectively of 
the total variance in scores. In both samples the scree plots leveled off after 2 factors 
also indicating that the TASD is composed of 2 subscales. The second factor analysis, for 
which 2 retained subscales were specified, showed that all items clearly associated with 
(loaded on) one of the 2 subscales they were intended for, so one subset of questions was 
associated with the symptom subscale and the other subset with the disability subscale 
(Table 2). However, the 2 items “Pain at the base of your thumb(s) during activities” and 

TABLE 2. Factor Loadings on the Symptoms and Disability Subscales of the TASD Questionnaire (n = 128)

Item Sample

Care for TMC arthrosis
(n = 64)

Incidental TMC arthrosis
(n = 64)

Factor 1 Factor 2 Factor 1 Factor 2

Symptom subscale

Pain at the base of your thumb(s) at rest 0.67 0.93

Pain at the base of your thumb(s) during activities 0.25 0.58 0.94

Tenderness at the base of your thumb(s) 0.78 0.86

Swelling at the base of your thumb(s) 0.83 0.58

Stiffness of your thumb(s) 0.87 0.78

Decreased range of motion of your thumb(s) 0.61 0.21 0.92

Decreased strength when pinching or grasping 
objects

0.36 0.57 0.80

Disability subscale

Open a tight or new jar 0.74 0.42 0.44

Turn a key −0.23 0.97 0.82

Turn a door knob 0.93 0.88

Pull a zipper 0.21 0.74 0.88

Grasp larger objects (glass, bottle, book, etc.) 0.27 0.63 0.66

Values in bold indicate the loading of the item.
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“Decreased strength when pinching or grasping objects” of the symptom subscale as-
sociated more with the disability than the symptom subscale in the sample with patients 
presenting for TMC arthrosis but these 2 items were only associated with the symptom 
subscale in the other sample.

In the sample with patients presenting for care of TMC arthrosis, internal consistency 
of the symptom subscale and the disability subscale were both good (Cronbach α = 0.86 
and Cronbach α = 0.88, respectively) (Table 3). In the sample consisting of patients with 
incidental TMC arthrosis, internal consistency of the symptom subscale was excellent 
(Cronbach α = 0.91) and good for the disability subscale (Cronbach α = 0.80). Only the 
item “Open a tight or new jar” minimally reduced the internal consistency of the dis-
ability subscale but since the change was so minimal the item was not deleted (Table 3).

The TASD showed overall good convergent validity. Both subscales were significantly 
correlated with the DASH and PHQ-9 with moderate to high coefficients in both samples. 
The symptom and disability subscale were both significantly, moderately correlated with 

TABLE 3. Internal Consistency of TASD Questionnaire (n = 128)

Subscale Sample

Care for TMC arthrosis
(n = 64)

Incidental TMC arthrosis
(n = 64)

Corrected item-
total correlation

Cronbach α if 
item deleted

Corrected item-
total correlation

Cronbach α if 
item deleted

Symptom 0.86 0.91

Pain at the base of your 
thumb(s) at rest

0.50 0.86 0.83 0.90

Pain at the base of your 
thumb(s) during activities

0.54 0.85 0.84 0.89

Tenderness at the base of 
your thumb(s)

0.78 0.82 0.81 0.90

Swelling at the base of your 
thumb(s)

0.61 0.85 0.56 0.92

Stiffness of your thumb(s) 0.75 0.82 0.77 0.90

Decreased range of motion of 
your thumb(s)

0.62 0.84 0.82 0.89

Decreased strength when 
pinching or grasping objects

0.63 0.84 0.71 0.91

Disability 0.88 0.80

Open a tight or new jar 0.59 0.89 0.49 0.83

Turn a key 0.78 0.85 0.67 0.73

Turn a door knob 0.83 0.83 0.72 0.73

Pull a zipper 0.74 0.86 0.63 0.75

Grasp larger objects (glass, 
bottle, book, etc.)

0.67 0.87 0.55 0.77
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pain intensity in both samples. The PSEQ and key pinch strength correlated moderately 
with the disability subscale and less than moderately, although significantly, with the 
symptom subscale in patients presenting for care of TMC arthrosis. The PSEQ also cor-
related weakly but significantly with the disability subscale in patients with an incidental 
diagnosis of TMC arthrosis (Table 4).

The TASD showed good discriminant validity as evidenced by a (very) weak, nonsig-
nificant correlation between both subscales and grip strength in both samples (Table 4).

The TASD showed good known-groups validity as evidenced by an on average higher 
than 37 points difference in both the total and subscale scores between the 2 samples 
(p < 0.001) with higher scores in patients presenting for care of TMC arthrosis (Table 5).

TABLE 5. Differences in Mean Scores of TASD Questionnaire Between Samples (n = 128)

Parameter Sample p value

Care for TMC arthrosis
(n = 64)

Incidental TMC arthrosis
(n = 64)

Mean (SD) Mean (SD)

TASD questionnaire 46 (20) 7.6 (11) < 0.0001

Symptom subscale 44 (21) 5.2 (12) < 0.0001

Disability subscale 48 (23) 11 (14) < 0.0001

Numbers in bold indicate significance at p < 0.05.

TABLE 4. Spearman Correlations Between TASD Questionnaire and Other Measurements (n = 128)

Parameter Sample

Care for TMC arthrosis
(n = 64)

Incidental TMC arthrosis
(n = 64)

Symptom subscale Disability subscale Symptom subscale Disability subscale

Correlation p value Correlation p value Correlation p value Correlation p value

QuickDASH 0.62 < 0.001 0.78 < 0.001 0.41 < 0.001 0.62 < 0.001

Pain intensity 
scale

0.41 < 0.001 0.56 < 0.001 0.57 < 0.001 0.40 < 0.001

PHQ-9 0.46 < 0.001 0.54 < 0.001 0.38 0.0020 0.57 < 0.001

PSEQ −0.35 0.0041 −0.48 < 0.001 −0.18 0.16 −0.25 0.049

Key pinch 
strength

−0.31 0.013 −0.43 < 0.001 −0.14 0.26 −0.014 0.91

Grip strength −0.19 0.14 −0.20 0.11 0.0043 0.97 0.018 0.89

Numbers in bold indicate significance at p < 0.05.
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Discussion

The goal of this study was to develop the TASD, a questionnaire specific for symptoms and 
disabilities related to TMC arthrosis, and to determine internal consistency and perform a 
preliminary validity analysis in patients who presented for care of TMC arthrosis (sample 
1) and who received an incidental diagnosis of TMC arthrosis (sample 2). The TASD is 
concise, has a simple scoring system and administration mode (self-administered), and 
it is free. The measure was found to have high internal consistency reliability, good struc-
tural validity, and good convergent, discriminant and known-groups construct validity.

This study has a number of limitations. First, the sample of patients presenting for 
care of TMC arthrosis was mostly comprised of women (73%) but the sample containing 
patients with incidental TMC arthrosis was almost equally divided (53% women). This 
may limit the generalizability of our results; however, most patients presenting for treat-
ment of TMC arthrosis are women. Second, we did not evaluate test-retest reliability or 
the responsiveness of our questionnaire. Finally, the convergent construct validity of the 
TASD was good but not excellent, as the symptom subscale correlated significantly but 
not strongly (ρ < 0.6) with the pain intensity scale in both samples. However, the DASH 
correlated strongly (ρ > 0.6) with the disability subscale in both samples. The Nelson Hos-
pital Score correlated strongly with pain intensity (r = 0.63 at rest, and r = 0.81 in use)9. 
Another study showed a very strong correlation between the Nelson Hospital Score and 
the QuickDASH and pain intensity (r = 0.9 and r = 0.8, respectively)12. It seems obvious 
that the correlations between the TASD subscales and pain intensity are not so high since 
only 2 out 12 TASD questions are directly related to pain and the other items are related 
to other TMC arthrosis-related symptoms and thumb-related activities. In addition, the 
DASH is unspecific for the thumb and the highest correlation between the DASH and 
TASD was with the disability subscale, as hypothesized. Convergent validity should be 
tested in further studies using more specific measures for comparison, e.g., the Nelson 
Hospital Score.

The TASD assesses TMC arthrosis-specific symptoms and disability in patients who 
present to an orthopedic surgical practice with symptoms of TMC arthrosis either as chief 
complaint or in conjunction to other hand or upper extremity-specific conditions. The 
TASD can be very useful in clinical and research practice, to help differentiate symptoms 
of TMC arthrosis from other confounding hand or upper extremity-specific illnesses, aid 
in symptom management and help monitor change and treatment effects.

Factor analysis showed that the TASD has 2 subscales, which supports its structural 
construct validity. In general, symptom items associated with (loaded on) one subscale 
(symptom subscale) and the disability items with the other subscale (disability subscale). 
Items assessing “Pain at the base of the thumb during activity” and “Decreased strength 
when pinching” better associated with the disability subscale in patients presenting for 
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care of TMC arthrosis but only associated with the symptom subscale in the other sample. 
As both items assess symptoms during activity some overlap is to be expected. This may 
also reflect the different nature of the 2 samples with the same diagnosis. Patients who 
present specifically for treatment of TMC arthrosis do so because of disability, while 
patients who get the diagnosis incidentally may experience the symptoms, albeit milder, 
but not the disability and hence not presenting for treatment.

Internal consistency was good for the symptom and disability subscale in both cohorts. 
Internal consistency of the symptom subscale was even excellent in the sample with 
incidentally diagnosed TMC arthrosis (Cronbach α = 0.91); however, it has been argued 
that Cronbach α should never be >0.9 because it likely indicates item redundancy31. The 
number of items on a scale strongly affect α31,32. Since the symptom subscale contains 7 
items, this α unlikely indicates item redundancy.

The convergent validity of the TASD questionnaire was suboptimal considering the 
<0.6 correlation between the symptom subscale and pain scale in both samples, but the 
correlation was strong with the DASH. As hypothesized, key pinch strength negatively 
and moderately correlated with the disability subscale. Discriminant validity was as hy-
pothesized, grip strength had less than a weak correlation (<0.4) with the TASD in both 
samples. Citron et al. also found that their validated Nelson Hospital Score, specifically 
developed to assess recovery after surgery in patients with TMC arthrosis, poorly cor-
related with grip strength but moderately correlated with key pinch strength9. The TASD 
questionnaire was expected to show at least a moderate correlation with depression as it 
did since previous studies showed a correlation between the DASH or QuickDASH and 
depression in patients with symptomatic TMC arthrosis33-36. In addition, the TASD was 
expected to show a stronger correlation with self-efficacy than it did since the Quick-
DASH and pain self-efficacy strongly correlated in patients with other common hand 
conditions37,38. Known-groups validity was confirmed. That patients with an incidental 
diagnosis of TMC arthrosis had lower scores compared to patients presenting for care of 
TMC arthrosis makes sense since incidentally diagnosed patients are mostly asymptom-
atic, and/or well adjusted to their symptoms.

Additional studies are needed in order to assess the responsiveness of the TASD 
subscales after nonoperative and operative treatment, evaluate how well the TASD dis-
criminates between patients with TMC arthrosis and another condition, and determine 
its test-retest reliability. Also, future studies of unrelated and larger samples are needed to 
cross-validate the psychometric properties and factor structure of this questionnaire, and 
compare it to other questionnaires validated for use in TMC arthrosis. This preliminary 
validation study shows that our TASD questionnaire comprised of 2 subscales is inter-
nally consistent and has good preliminary construct validity and is useful in assessing 
symptoms and disability related to TMC arthrosis.
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APPENDIx 1. Trapeziometacarpal Arthrosis Symptoms and Disability (TASD) Questionnaire

The following twelve questions are regarding your symptoms and hand function during the past 2 weeks. Please 
circle only one number per question.

Please rate the following symptoms.

None Mild Moderate Severe Extreme

1.  Pain at the base of your thumb(s) 
at rest 1 2 3 4 5

2.  Pain at the base of your thumb(s) 
during activities 1 2 3 4 5

3.  Tenderness at the base of your 
thumb(s) 1 2 3 4 5

4.  Swelling at the base of your 
thumb(s) 1 2 3 4 5

5. Stiffness of your thumb(s) 1 2 3 4 5

6.  Decreased range of motion of your 
thumb(s) 1 2 3 4 5

7.  Decreased strength when pinching 
or grasping objects 1 2 3 4 5

Please rate how much difficulty you have had doing the following activities.

No 
difficulty

Mild 
difficulty

Moderate 
difficulty

Severe 
difficulty

Unable

8. Open a tight or new jar 1 2 3 4 5

9. Turn a key 1 2 3 4 5

10. Turn a door knob 1 2 3 4 5

11. Pull a zipper 1 2 3 4 5

12.  Grasp larger objects (glass, bottle, 
book, etc.) 1 2 3 4 5


