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abstRaCt

Background and Aims: the boston Carpal tunnel Questionnaire is the most commonly 
used outcome measure in the assessment of carpal tunnel syndrome. the purpose of this 
study was to translate the original boston Carpal tunnel Questionnaire into finnish and 
validate its psychometric properties.

Materials and Methods: We translated and culturally adapted the boston Carpal tunnel 
Questionnaire into finnish. subsequently, 193 patients completed the finnish version of 
the boston Carpal tunnel Questionnaire, 6-item Cts symptoms scale, and euroQol 5 
dimensions 12 months after carpal tunnel release. the boston Carpal tunnel Questionnaire 
was re-administered after a 2-week interval. We calculated construct validity, internal 
consistency, test–retest reliability, and coefficient of repeatability. We also examined floor 
and ceiling effects.

Results: the cross-cultural adaptation required only minor modifications to the 
questions. both subscales of the boston Carpal tunnel Questionnaire (symptom severity 
scale and functional status scale) correlated significantly with the Cts-6 and euroQol 
5 dimensions, indicating good construct validity. the Cronbach’s alpha was 0.93 for 
both the symptom severity scale and functional status scale, indicating high internal 
consistency. test–retest reliability was excellent, with an intraclass correlation coefficient 
greater than 0.8 for both scales. the coefficient of repeatability was 0.80 for the symptom 
severity scale and 0.68 for the functional status scale. We observed a floor effect in the 
functional status scale in 28% of participants.
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InTRODUCTIOn

Carpal tunnel syndrome (CTS) is a pathological con-
dition caused by compression of the median nerve in 
the carpal tunnel at the wrist. CTS is one of the most 
common upper-extremity disorders causing pain, 
numbness, and tingling in the hand and arm. 
Weakness and clumsiness may also occur. Women are 
more likely to suffer from CTS than men, and its prev-
alence and severity increase with age (1). According 
to the Health 2000 study, the prevalence of CTS in the 
general population in Finland was 2.1% in men and 
5.3% in women (2).

Conservative treatments, including splinting, medi-
cation, corticosteroid injections, and stretching exer-
cises, are currently recommended for mild to moderate 
CTS (3). If symptoms are severe or do not respond to 
conservative treatment, CTS is often treated by surgical 
release. In the past, clinicians and researchers were con-
founded by the disparate outcome measures used for 
the assessment of CTS. Currently, however, studies 
evaluating the primary outcomes of clinical and post-
operative treatment for CTS increasingly use patient-
based measures (4). The best of these instruments are 
validated patient-reported outcome measures 
(PROMs). Since the 1990s, various standardized PROMs 
for CTS have been developed. These include the Boston 
Carpal Tunnel Questionnaire (BCTQ) (5), Michigan 
Hand Outcome Questionnaire (MHQ) (6), Disability of 
Arm, Shoulder and Hand (DASH) (7), Upper Extremity 
Functional Scale (UEFS) (8), and 6-Item CTS Symptoms 
Scale (9). Some of these questionnaires, like the BCTQ 
(5) and the 6-Item CTS Scale, are disease-specific (9), 
while others, such as the DASH (7) and UEFS (8), are 
region-specific. Some studies have also used generic 
quality of life measures, such as the SF-36, to assess out-
come after carpal tunnel release (10, 11). Overall, the 
BCTQ is the outcome measure most commonly used in 
CTS assessment (4).

The BCTQ, also variously referred to as the Levine 
scale (5), the Brigham and Women’s carpal tunnel ques-
tionnaire (11), or the Carpal Tunnel Syndrome 
Instrument (10), assesses symptom severity and func-
tional status. It was introduced in 1993 as the first dis-
ease-specific questionnaire for patients with CTS. Both 
physicians and patients were involved in the item gen-
eration process. The BCTQ has since been used as an 
outcome measure in clinical studies and has undergone 
extensive testing for validity, reliability, and responsive-
ness (12). Today, several different language versions of 
the BCTQ have been developed (10, 13–21).

A Finnish version of the BCTQ has not been avail-
able thus far. Hence, the purpose of this study was, 
through a cross-cultural adaptation process (22), to 
produce a Finnish version of BCTQ and to evaluate its 
construct validity and reliability in a sample of surgi-
cally treated CTS patients.

MATERIALS AnD METHODS

CROSS-CULTURAL ADAPTATIOn

Prior to its implementation, a cross-cultural adapta-
tion of the BCTQ was developed as recommended by 
Beaton et al. (22). An experienced hand surgeon (T1) 
and a professional translator (T2), who was blinded to 
the concepts being investigated and had no medical 
background, independently translated the question-
naire. A steering group constructed a synthesis from 
these two translations. A Finnish-speaking native 
English translator (BT1) then translated the synthesis 
version back into English blinded to the earlier trans-
lations. The BT1 was also unfamiliar with the original 
questionnaire or concepts used in forming its items. 
The translations into Finnish and back translation into 
English were then collated and discussed at a steering 
group consensus meeting. This Finnish version of the 
BCTQ was piloted with 10 Finnish volunteers who 
had undergone carpal tunnel release some years ago. 
After completion of the questionnaire, these volun-
teers were cognitively debriefed to reveal any difficult 
or confusing items or response options.

PARTICIPAnTS

We invited all adult patients with primary CTS who 
had undergone carpal tunnel release surgery (received 
procedure code ACC51) in the Department of 
Orthopedics at Central Finland Central Hospital 
between January 2016 and February 2017 to partici-
pate in this study. Prior to surgery, the operating sur-
geon had established the diagnosis of primary CTS 
through the patient’s medical history and symptoms, 
a physical examination, and electroneuromyography 
(EnMG). Most of the patients (75%) had undergone 
failed conservative treatment.

Traditional open carpal tunnel release was per-
formed under local anesthesia. After surgery, a soft 
dressing was applied, and patients were given oral 
and written instructions on post-operative exercises 
and allowed a gradual return to their normal activi-
ties. Supervised therapy was not routinely prescribed.

Conclusion: our study shows that the present finnish version of the boston Carpal 
tunnel Questionnaire is reliable and valid for the evaluation of symptom severity and 
functional status among surgically treated carpal tunnel syndrome patients. however, 
owing to the floor effect, the functional status score may have limited ability to detect 
differences in patients with good post-operative outcomes.

Key words: Boston Carpal Tunnel Questionnaire; carpal tunnel release; Finnish; validity; reliability; 
psychometrics
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A total of 528 female and male patients underwent 
either right-hand or left-hand or bilateral carpal tun-
nel release surgery between January 2016 and February 
2017. We mailed the questionnaires with a cover letter 
and a blank informed consent form to all patients 
1 year after the procedure. Completed questionnaires 
were returned by 259 patients. For test–retest pur-
poses, we mailed the same participants a second 
Finnish BCTQ to be completed 2 weeks after the first 
questionnaire. The second questionnaire was returned 
by 198 patients, yielding a response rate of 38%. Five 
patients were excluded owing to an inadequate com-
prehension of written and spoken Finnish. All other 
patients met the initial inclusion criteria, that is, age 
18 years or older, diagnosed primary idiopathic CTS, 
carpal tunnel release surgery 1 year earlier, and com-
pletion of the BCTQ twice at a 2-week interval 1 year 
after surgery. These five patients had reported prob-
lems in filling out the questionnaires due to language 
difficulties. Thus, the final study sample comprised 
193 participants. no significant differences were 
observed in the percentage of women between 
responders to the both BCTQs (67.4%) and the non-
responders to the second BCTQ, including those who 
were excluded owing to problems with the Finnish 
language (62.1%). However, all responders were older 
than non-responders (64.2 ± 13.8 vs 55.1 ± 14.8 years, 
p < 0.001). The Ethics Committee of the Central 
Finland Health Care District approved the study plan 
(approval number: 15U/2017). All participants gave 
their written informed consent in accordance with the 
Helsinki Declaration.

QUESTIOnnAIRES

BCTQ

The BCTQ comprises two subscales, a Symptom 
Severity Scale (SSS) and a Functional Status Scale (FSS) 
(5). The SSS comprises 11 items assessing pain, pares-
thesia, numbness, weakness, nocturnal symptoms, 
and difficulty of grasping. The FSS refers to eight func-
tional daily activities affected by CTS, including writ-
ing, buttoning of clothes, holding a book while 
reading, gripping of a telephone handle, opening of 
jars, performing household chores, carrying grocery 
bags, bathing, and dressing. In both subscales, each 
item is scored on a 5-point response scale, from 1 (no 
symptoms/difficulties) to 5 (the worst symptoms/
cannot perform the activity at all). The overall score 
for both scales is the mean-item score which ranges 
between 1 and 5, with a higher score indicating a 
worse symptom or more impaired function. The BCTQ 
takes less than 10 min to complete.

The 6-Item CTS Symptoms Scale (CTS-6)

The CTS-6 is originally derived from the SSS of the 
BCTQ by Atroshi et al. (9). The authors used factor anal-
ysis and items response theory methodology to develop 
a short 6-item version of the CTS SSS to reduce respond-
ent burden in answering the multiple-choice questions. 
The scale comprises six items on the severity and fre-
quency of night and daytime numbness and tingling 

pain. Each item is scored on a 5-point scale from 1 (no 
symptom) to 5 (most severe symptom). The overall 
score for the scale is calculated as the mean of the items 
answered by the patient, a higher score indicating 
worse symptoms. The CTS-6 score can be calculated 
with one missing item. The CTS-6 is reliable, valid, and 
responsive to change in symptoms after surgical treat-
ment (9, 23). The CTS-6 was translated and cross-cultur-
ally adapted into Finnish following the guidelines by 
Beaton et al. (22) (unpublished data).

EuroQol 5 Dimensions Questionnaire

The EuroQol 5 Dimensions (EQ-5D) is a generic 
health-related quality of life instrument using an 
EQ-5D descriptive system and a visual analog scale 
(EQ VAS). The descriptive system measures health 
status on the day of administration in five dimensions: 
mobility, self-care, usual activities, pain/discomfort, 
and anxiety/depression. We used a version with five 
response options (EQ-5D-5L) per question: no prob-
lems, slight problems, moderate problems, severe 
problems, and extreme problems (24). The patient’s 
responses in each dimension result in a five-digit 
number profile. The profile data produce a single 
EQ-5D index score, ranging from −0.594 to 1.0 (UK 
value set), with higher scores representing better 
health. We calculated the index score by weighting 
each respondent’s profile data with the UK scoring 
algorithm.

The EQ VAS is a vertical 20-cm “thermometer” on 
which 100 represents the “best imaginable health 
state” and 0 the “worst imaginable health state.” The 
patient is asked to mark an X on the scale to indicate 
how his or her health is today and then to write the 
marked number on the scale in the box. The EQ-5D-5L 
and EQ VAS are cognitively undemanding and take 
only a few minutes to complete. The Finnish version 
of EQ-5D has been validated for use in Finland in 
patients with chronic pain (25).

Background data

The package of questionnaires sent to the patients 
1 year after carpal tunnel release surgery included a 
medical history query. In addition to sociodemo-
graphic characteristics, participants were asked about 
the duration of wrist and/or hand symptoms before 
the operation, pain 1 year after the operation using a 
visual analog scale (VAS, 0–100 mm) format, and cur-
rent medication used for hand and wrist pain.

STATISTICAL AnALySIS

We present continuous variables using mean and 
standard deviation (SD) or median and interquartile 
range (IQR) values and categorical variables using fre-
quency and percentage of total. We considered less 
than 5% of missing data to be acceptable for calculat-
ing an overall score for the SSS and FSS.

We assessed floor and ceiling effects for SSS and 
FSS by calculating the proportion of the participants 
who obtained the lowest or highest scores. Floor and 
ceiling effects are considered present if more than 15% 
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(26) or more than 20% (27) of respondents score the 
lowest or highest possible values.

Construct validity measures the degree to which 
an instrument measures the construct it is intended 
to measure. Construct validity can be further 
divided into convergent and discriminant construct 
validity. Convergent construct validity is good 
when the instrument under investigation correlates 
highly with another instrument reflecting the same 
or similar constructs. Discriminant (or divergent) 
construct validity means that instruments that 
measure different constructs show only slight or no 
correlations (28).

According to the COSMIn group recommenda-
tions (29), we tested a priori predefined hypotheses 
with the Pearson correlation coefficient (r) using 
Sidak-adjusted probabilities: (a) the SSS correlates 
strongly with the CTS-6 score, where r ⩾ 0.7; (b) the 
SSS correlates moderately with arm and wrist pain, 
where r ⩾ 0.5; (c) the SSS correlates weakly with the 
EQ-5D index score, where r ⩾ 0.3 and r < 0.5; and (d, 
e, f) the SSS shows no correlation with the EQ VAS 
score, age, or body mass index (BMI), where r < 0.3. 
Furthermore, (g) the FSS correlates moderately with 
the EQ-5D index score; (h, i, j, k) the FSS correlates 
weakly with the EQ VAS score, the CTS-6 score, arm 
and wrist pain, and age; and (l) the FSS shows no 
correlation with BMI. The predefined hypotheses 
were based on the literature or general assumptions. 
We defined the construct validity of the BCTQ as 
good if at least 75% of the hypotheses were sup-
ported (26).

Reliability is defined as the degree to which the 
measurement is free from measurement error. We 
calculated the test–retest reliability of the question-
naire with 95% confidence intervals (CIs) in stable 
participants using a one-way random effects model 
of intraclass correlation coefficient (ICC). An ICC 
value greater than 0.8 is generally considered excel-
lent. We also calculated the absolute reliability of the 
BCTQ scores using the coefficient of repeatability 
(CR). The CR expressed the expected maximum size 
of 95% of the absolute differences between paired 
observations. The 95% CI was obtained by bias cor-
rected and accelerated bootstrapping (5000 replica-
tions).

We determined the internal consistency (degree of 
inter-relatedness among the items) of the first-
administered BCTQ by calculating Cronbach’s α 
coefficient. An α value equal to, or greater than, 0.70 
is generally regarded as acceptable for internal con-
sistency (30).

Finally, we used the Bradley–Blackwood procedure 
to obtain the CIs for the mean changes between the two 
measurements and reproducibility. Statistical analyses 
were performed using the STATA 14.1 statistical soft-
ware package (StataCorp, College Station, TX).

RESULTS

TRAnSLATIOn PROCESS

We modified two items of the SSS to better match 
the Finnish culture and language. In items 6 and 9, 

the additional information “Loss of sensation” 
given in brackets was omitted, as in Finnish this 
refers more to the medical condition of hypoesthe-
sia than numbness per se. We also modified two 
items in the FSS. In item 4, on the ability to grip a 
telephone handle, the word “handle” was omitted, 
because there is no phone handle in Finnish; instead, 
the phone is gripped. In addition, in item 8, the 
word “bathing” was changed to “showering,” 
because in Finnish bathing refers to either taking a 
tub bath or going to sauna. The participants did not 
report misunderstanding any of the items. The 
translation into Finnish is available in the supple-
mentary file (see Supplementary file “BCTQ in 
Finnish”).

PARTICIPAnT CHARACTERISTICS

A total of 193 subjects were included in the validity, 
internal consistency, test–retest, and floor/ceiling 
effects assessment. Participants were mostly female 
(68%), and more than half (53%) of all subjects were 
retired. Mean (SD) self-reported arm and wrist pain 
during the past week of completing the question-
naire was 16 (23) mm for women and 19 (22) mm for 
men on a 100-mm VAS scale. Participant characteris-
tics are shown in Table 1.

DESCRIPTIVE STATISTICS

Table 2 represents the mean with SD, response rates, 
and proportion of participants scoring at the floor and 
the ceiling levels on the 1–5 scale for the SSS and the 
FSS.

In total, 42 of the 2123 SSS values (2%) and 31 of the 
1544 FSS values (2%) were missing. Since none of the 
participants had more than one missing value, we cal-
culated both scores for all 193 patients, and thus no 
participants were excluded.

TABLE 1 
Demographic and clinical characteristics of the 193 patients.

Variable Value

Female, n (%) 130 (68)
Age, mean (SD) 64 (14)
Body mass index, kg/m2, mean (SD) 28.0 (4.7)
Employment status, n (%)
 Employed 84 (44)
 Unemployed 6 (3)
 Retired/pensioner 103 (53)
Current smokers, n (%) 20 (10)
Operated side, n (%)
 Right 76 (39)
 Left 34 (18)
 Bilateral 83 (43)
Duration of symptoms before 
operation, months, median (IQR)

24 (12,48)

Pain, range 0–100, mean (SD) 17.3 (25.6)
Pain medication, n (%) 28 (15)

SD: standard deviation; IQR: interquartile range.

https://journals.sagepub.com/doi/suppl/10.1177/1457496919851607
https://journals.sagepub.com/doi/suppl/10.1177/1457496919851607
https://journals.sagepub.com/doi/suppl/10.1177/1457496919851607


Finnish version of Boston Carpal Tunnel Questionnaire 347

For the SSS and the FSS, a floor effect was detected 
in 35 (18%) and 54 (28%) subjects, respectively. none 
of the subjects (0%) reached the ceiling effect in the 
SSS and two subjects (1%) reached the ceiling effect 
in the FSS. The percentage distribution of the SSS 
and the FSS scores for all 193 patients is shown in 
Fig. 1.

COnSTRUCT VALIDITy

The hypotheses on the construct validity of the SSS 
were supported. The SSS correlated strongly with the 
CTS-6 score (r = 0.84), moderately with arm and wrist 
pain (r = 0.64), weakly with the EQ-5D index score 
(r = −0.35), and showed no correlation with the EQ 
VAS score, age, or BMI (Table 3).

TABLE 2

Mean scores, response rates and floor and ceiling percentages for the individual items in the Symptom Severity and Functional Status subscales of the 
Boston Carpal Tunnel Questionnaire.

Mean (SD) Response 
rate (%)

Floor (%) 
value 1

Ceiling (%) 
value 5

Symptom Severity Scale
 1. Severity of nocturnal pain 1.57 (0.8) 96 59 1
 2. Frequency of nocturnal awakening due to pain 1.48 (0.8) 96 69 1
 3. Severity of daytime pain 1.81 (0.82) 96 42 0
 4. Frequency of daytime pain 1.85 (1.12) 94 50 6
 5. Duration of daytime pain 2.07 (1.27) 93 44 9
 6. Severity of numbness 1.80 (0.89) 97 45 1
 7. Severity of weakness 2.00 (0.95) 96 33 3
 8. Severity of tingling 1.69 (0.87) 97 51 1
 9. Severity of nocturnal numbness/tingling 1.69 (0.91) 94 55 1
 10. Frequency of nocturnal awakening due to numbness/tingling 1.49 (0.81) 95 68 1
 11. Difficulty in grasping small objects 1.69 (0.90) 96 53 1
 Total 1.74 (0.74) 98 18 0
Functional Status Scale
 1. Writing 1.47 (0.81) 92 71 2
 2. Buttoning clothes 1.59 (0.79) 94 57 1
 3. Holding a book 1.70 (0.96) 93 58 2
 4. Gripping the telephone 1.35 (0.7) 90 72 2
 5. Opening jars 1.95 (1.02) 95 45 4
 6. Performing household chores 1.58 (0.82) 93 61 1
 7. Carrying a grocery bag 1.75 (1.01) 93 56 1
 8. Bathing and dressing 1.41 (0.73) 93 72 1
 Total 1.62 (0.75) 98 28 1

SD: standard deviation.

Fig. 1. The percentage distribution of the mean values of the Symptom Severity Scale and Functional Status Scale scores in 193 patients.
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As expected, the correlation between the FSS and 
the EQ-5D index (r = −0.54) was moderate. Also as 
expected, the correlations between the FSS and the EQ 
VAS score (r = −0.41) and between the FSS and age 
(r = 0.31) were weak. Moreover, as hypothesized, no 
correlation was observed between the FSS and BMI. 
However, the FSS and the CTS-6 score showed a mod-
erate correlation (r = 0.60) instead of the hypothesized 
weak correlation. Similarly, the FSS and arm and wrist 
pain showed a moderate correlation (r = 0.50) instead 
of the hypothesized weak correlation (Table 3).

RELIABILITy

The mean time interval between completing the two 
BCTQs was 18 (SD = 11) days and the median 15 days 
(range = 6–51). In the Bradley–Blackwood procedure, 
we found no significant difference in scores between 
the two measurements (p = 0.31 for the SSS and p = 0.76 
for the FSS). The mean change in the second measure-
ment was 0.04 (95% CI = −0.02 to 0.10) in the SSS and 
0.01 (−0.04 to 0.06) in the FSS (Table 4).

Internal consistency

Cronbach’s α was 0.93 (95% CI = 0.91 to 0.95) for the 
SSS and 0.93 (0.91 to 0.95) for the FSS, indicating good 
internal consistency.

Test–retest reliability

The test–retest reliability results of the SSS and FSS are 
shown in Table 4. The test–retest reliability of both 

scales was excellent, with ICCs greater than 0.8. The 
CR values for the SSS and FSS were 0.80 and 0.68, 
respectively (Table 4).

DISCUSSIOn

The results of this study indicate that the Finnish version 
of the BCTQ has good construct validity and that the 
questionnaire is a reliable measure of symptom severity 
and functional status in Finnish patients after carpal tun-
nel release surgery. Thus, the Finnish version of the 
BCTQ enables precise assessment of the severity of CTS.

The Finnish BCTQ displayed excellent test–retest 
reliability, as has also been found for other translations 
(17, 18, 20). One translation (into Persian), however, 
has shown unsatisfactory reproducibility (21). The 
likely reason for the excellent test–retest results in our 
study is that most of the operated patients were in a 
stable condition 1 year after surgery.

The test–retest reliability of the BCTQ has been also 
studied using Pearson’s correlation coefficient (5, 13, 
14, 19). The results vary, with the Spanish version 
showing the highest values (0.94 for SSS and 0.99 for 
FSS) (19) and the Turkish version the lowest (0.60 for 
SSS and 0.77 for FSS) (14). However, owing to differ-
ences in study populations, comparisons between pre-
vious results and ours should be made with caution. 
Whereas the participants in previous studies have 
mainly had non-operatively treated CTS, our partici-
pants were all surgically treated CTS patients.

The CR values representing absolute reliability 
were 0.80 for the SSS and 0.68 for the FSS. These values 
indicate that with 95% probability, the absolute score 

TABLE 3 

Correlations of BCTQ with age, BMI, pain, EQ-5D and CTS-6.

Symptom severity r (95% CI) Functional status r (95% CI)

Age 0.09 (−0.05 to 0.23) 0.31 (0.17 to 0.43)***
BMI 0.16 (0.02 to 0.30) 0.08 (−0.06 to 0.22)
Pain 0.64 (0.55 to 0.72)*** 0.50 (0.38 to 0.61)***
EQ-5D index −0.35 (−0.47 to −0.21)*** −0.54 (−0.63 to −0.43)***
EQ VAS −0.28 (−0.41 to −0.15)*** −0.41 (−0.52 to −0.28)***
CTS-6 0.84 (0.79 to 0.88)*** 0.60 (0.50 to 0.69)***

r: Pearson correlation coefficient; CI: confidence interval; EQ VAS: EuroQol visual analog scale; CTS: carpal tunnel syndrome; BMI: body mass index.
Statistical significance calculated using Sidak-adjusted probabilities.
***p < 0.001.

TABLE 4

The change between the two measurements and reproducibility of both BCTQ subscales.

Scale Measurement Change p-valuea Reproducibility

First
Mean (SD)

Second
Mean (SD)

Mean (95% CI) ICC (95% CI) CR (95% CI)b

Symptom severity 1.74 (0.74) 1.77 (0.76) 0.04 (−0.02 to 0.10) 0.31 0.85 (0.81 to 0.89) 0.80 (0.67 to 0.93)
Functional status 1.62 (0.75) 1.63 (0.76) 0.01 (−0.04 to 0.06) 0.76 0.89 (0.56 to 0.92) 0.68 (0.57 to 0.81)

SD: standard deviation; CI: confidence interval; ICC: intraclass correlation coefficient; CR: coefficient of repeatability.
aObtained by Bradley–Blackwood procedure.
bExpresses the expected maximum size of 95% of the absolute differences between paired observations. 95% CI obtained by bias corrected 
and accelerated bootstrapping.
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in stable patients remains within these limits (31). This 
indicates that both domains have good reliability. In 
practice, this means that the clinician can be 95% con-
fident that at patient follow-up, a change of 0.80 points 
or more in the SSS and of 0.68 or more in the FSS rep-
resents a true change in the severity of CTS. These CR 
values are comparable with those (0.64 for SSS and 
0.71 for FSS) reported by Atroshi et  al. (10) in a test 
conducted with a small subsample of 22 patients for 
the Swedish version of the BCTQ.

Some floor effect was found in this study, more in 
the FSS (28%) than SSS (18%). We assume that the floor 
effect was linked to a good surgical outcome, as in 
most cases, symptoms disappear and hand function 
improves after surgery (1). However, in their study in 
which some participants received surgery and others 
conservative treatment, Lue et al. (18) also observed a 
floor effect for the FSS. This floor effect may indicate 
that the FSS has limited ability to detect functional 
problems among subjects with mild symptoms or 
functional limitations. It remains for future studies to 
design appropriate items to assess functional prob-
lems in milder cases of CTS.

Ideally, construct validity should be tested against a 
previously validated generic measure to compare the 
outcomes of CTS with those of other disorders, a region-
specific measure to compare with other conditions in the 
same region, and a disease-specific measure to compare 
outcomes of different treatments of the same condition 
(4). We assessed construct validity by calculating correla-
tions of the translated questionnaire with generic health-
related quality of life (EQ-5D instrument), a few 
anthropometric and clinical measures, and the disease-
specific CTS-6 instrument. Both the SSS and FSS dis-
played good convergent and divergent validity. As 
expected, we found a strong, moderate, and weak cor-
relation between the symptom severity assessed with the 
BCTQ and the CTS-6, pain, and EQ-5D index, respec-
tively, when measuring the same or similar constructs. 
The EQ-5D index was also expected to correlate moder-
ately with the FSS, as both instruments inquire, in part, 
about the same activities of daily living. Unexpectedly, 
the FSS correlated moderately instead of weakly with 
both the CTS-6 and wrist and arm pain. The latter is 
understandable, given that arm and wrist pain affect 
people’s ability to perform common daily activities. 
nevertheless, 10 out of 12 (83%) of our hypotheses were 
confirmed, which is well within the 75% laid down by 
the COSMIn group as necessary to demonstrate the 
validity of a questionnaire (26). The construct validity of 
the Finnish BCTQ is comparable with that of the Korean 
BCTQ, which was also validated against the EQ-5D with 
patients treated by corticosteroid injection therapy (17). 
Other studies have used the SF-36 as a generic health 
measure and reported different correlations (14, 18).

The main strength of this study is the large sample 
size, which can be considered excellent for conducting 
psychometric analyses (29). In the previous BCTQ vali-
dation studies, populations have ranged between 31 
(15) and 142 participants (21). This study has also its 
limitations. First, the surgically treated subjects in this 
study do not represent the whole spectrum of people 
suffering from CTS. However, it was important to 
undertake transcultural adaptation of the BCTQ into 

Finnish and to validate its psychometric properties. This 
proved possible with the present sample of post-surgi-
cal CTS patients. Second, due to the cross-sectional 
study design, it was not possible to assess the instru-
ment’s ability to detect clinically important changes 
over time. For this reason, the responsiveness of the 
Finnish version of the BCTQ should be assessed longitu-
dinally among non-surgically treated CTS patients.

In conclusion, this research effort produced an 
appropriately translated and culturally adapted ver-
sion of the BCTQ. The Finnish version of BCTQ is both 
reliable and valid for measuring symptoms and func-
tioning in surgically treated CTS patients. However, 
due to the floor effect, the Functional Status Score may 
have limited ability to detect differences in patients 
with good outcomes after surgery. The responsiveness 
of the Finnish version of the BCTQ in groups of non-
surgically treated CTS patients remains to be tested.
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