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Abstract
Introduction: The aim of this study was to evaluate the construct validity, floor and ceiling effects, data completeness
and magnitude of change over time for the eight-item patient questionnaire (HQ-8) in the Swedish Healthcare Quality
Registry for hand surgery (HAKIR).
Methods: Construct validity was investigated through predefined hypotheses and correlation statistics between the
single items in HQ-8 (pain on load, pain on motion without load, pain at rest, stiffness, weakness, numbness, cold
sensitivity and ability to perform daily activities) and QuickDASH. Floor and ceiling effects and data completeness were
analysed at preoperative (n ¼ 13,197), three months (n ¼10,702) and one year (n ¼ 9,986) responses from hand surgery
patients. Effect sizes were calculated for pre- and postoperative change scores in elective conditions and postoperative
scores for acute conditions.
Results: Correlation coefficients at pre, 3 and 12 months ranged from 0.44 to 0.79 in the total group. No ceiling effect
occurred, but a floor effect for the total group was noted for all items at all follow-ups. Missing responses were < 2.6%
except for cold sensitivity. The effect sizes varied from small to large for individual items in elective diagnoses. For acute
injuries, small effect sizes were found.
Discussion: This study provides evidence of construct validity of HQ-8, lack of ceiling effect, expected floor effect,
good data completeness and an ability to detect changes over time. The results indicate that HQ-8 measures unique
aspects of disability. The HQ-8 could complement the Quick-DASH in describing patient-reported outcomes after hand
surgery.
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Introduction
The Swedish National Healthcare Quality Registries
(NQRs) have brought about considerable improvements in different fields of medicine.1,2 The first
NQRs in the 1970s were orthopaedic arthroplasty registries, registering all joint prostheses that had been
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2
implanted and removed. As a result, Sweden now has
one of the lowest revision rates for knee and hip
implants in the world.3,4
The first NQR specifically designed for hand surgery, called HAKIR (short form for hand surgery in
Swedish) began collecting data in 2010 and includes all
operations performed at the seven specialist departments for hand surgery in Sweden.5 The registry is
web-based with the option of paper surveys, and has
the broad ambition of collecting patient-reported outcomes for all operated patients.6 The registry design
and method of collecting patient-reported outcomes
have previously been described in a review article.5
Evaluating outcomes after hand surgery is complex
since the distinction between a good or a bad result
cannot be made simply by measuring joint motion or
grip strength or following the rate of revision of joint
implants. Indications for hand surgical procedures are
often perceived symptoms like pain, weakness, stiffness
and paraesthesia, commonly experienced by
patients.7–19 Patient-reported outcome measures
(PROMs) are therefore important to include in a
NQR for hand surgery to give a more complete picture
of treatment results. The short version of the
Disabilities of the Arm, Shoulder and Hand (QuickDASH)20 as well as a the eight item questionnaire
(HQ-8) were included in HAKIR since its inception
(Figure 1). The HQ-8 includes seven questions concerning perceived symptoms in the affected/injured hand
and one question about the ability to perform activities
of daily living (Figure 1).
A prerequisite for PROMs in a quality registry such
as HAKIR is that the systematic collection of data is
based on psychometrically sound outcome instruments.
This includes measurement properties such as reliability and validity.21 The Quick-DASH has retained equal
measurement properties as the original DASH with
strong evidence for reliability and validity.22 These
measurement properties, however, have not been evaluated for the HQ-8.
Important measurement properties in PROMs are
content and construct validity. Content validity is
defined as the degree to which the content of the instrument is an adequate reflection of the construct to be
measured.23,24 It refers to the relevance, comprehensiveness and comprehensibility of the included items
for the construct, target population and context of
interest and is therefore essential to evaluate.24
Construct validity refers to the degree in which scores
in an instrument relate to other measures that are consistent with predefined hypotheses concerning the concept being measured.25
An outcome measure should be responsive enough
to identify true and clinically meaningful changes in
function, not just a change due to random error.26
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Floor and ceiling effects occur when a considerable
proportion of respondents endorse the best or worst
score.27 The measure is then unable to discriminate
between respondents at either extreme of the scale.
This may indicate a lack of content validity and responsiveness as well as reduced reliability because changes
cannot be measured.25 Data completeness (itemresponse) is another feature important for the content
validity of questionnaires.
Content validity was evaluated as part of earlier
work; this is briefly outlined in the methods section
below. The aim of the present study was to investigate
construct validity as well as floor and ceiling effect,
data completeness and the ability to detect magnitude
of change for the single-item questions (HQ-8) included
in HAKIR.

Methods
All operations performed at each participating department are included in the basic registration in HAKIR.
Surgical codes and reoperations are registered by hospital staff. Patients are asked to complete the HQ-8 and
QuickDASH before, as well as 3 and 12 months after
their surgery.5 Exclusion criteria for questionnaires are:
age below 16 years, cognitive problems, reoperation
within 1 year, lack of a Swedish social security
number and patients who have declined participation
in the registry. Routine follow-ups have shown that
more than 80% of all surgeries performed at the participating units are registered, to date more than
120,000 operations. Response rates for the questionnaires have varied since the start in 2010 from
around 30% to about 60% at present. The response
rates are similar between web and paper forms.
The data collection for the present study took place
between 1 February 2010 and 31 December 2015,
including 13,197 preoperative questionnaires, 10,702
at 3 months and 9,986 at 12 months after surgery.
The response rate was 45% for 3 months and 47%
for 12 months questionnaires. The three time-points
include different numbers of questionnaires as not all
patients returned the questionnaires at all follow-ups.
The response rates are calculated on the number of
answered questionnaires at each time point divided
by the number of questionnaires sent out at the
same time.
Twelve common diagnostic subgroups were selected
based on ICD-10 coding and surgical codes (KKÅ97)
and analysed separately.28,29 The elective subgroups
were: thumb osteoarthritis, Dupuytren’s contracture,
de Quervain’s, ganglion, trigger finger, carpal tunnel
syndrome and ulnar nerve entrapment. The acute subgroups were: digital nerve injuries, extensor and flexor
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Date of birth (social security no) (yyyymmdd-nnnn):

Patient questionnaire HQ-8 (arm/hand)
Date (yyyy-mm-dd)
I am

(please indicate your writing hand):

Left handed

Arm/hand that was operated on:

Right handed

Left

Ambidextrous

Right

This questionnaire reports on problems that you have had this past week in the hand/arm that was
operated on. Please tick the alternative that best corresponds to any of your problems.
1. Pain on load
No problems

0

10

20

30

40

50

60

70

80

90

100

Worst problems
imaginable

2. Pain on motion without load
No problems

0

10

20

30

40

50

60

70

80

90

100

Worst problems
imaginable

0

10

20
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60

70

80

90

100

Worst problems
imaginable

0
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40
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100

Worst problems
imaginable

0
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20

30

40
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60

70

80

90

100

Worst problems
imaginable

30

40

50

60

70

80

90

100

Worst problems
imaginable

3. Pain at rest
No problems
4. Stiffness
No problems
5. Weakness
No problems

6. Numbness / tingling in fingers
No problems

0

10

20

7. Cold Sensitivity (discomfort on exposure to cold)
No problems

0

10

20

30

40

50

60

70

80

90

100

Worst problems
imaginable

30

40

50

60

70

80

90

100

Worst problems
imaginable

8. Ability to perform daily activities
No problems

0

10

20

Figure 1. The eight-item HAKIR Questionnaire (HQ-8).

tendon injuries, thumb ligament injuries and finger
fractures (see Online Supplementary Tables S1–S20).
The study was approved by the Regional Ethics
Committee in Stockholm (Dnr: 2017/2023–31).

The HQ-8 questionnaire
Development of the HQ-8. The HAKIR registry was
developed between 2008 and 2009 and included a

process in six stages for examining content validity of
a suitable PROM instrument. This process took place
prior to the present study and is briefly outlined here.
Screening of available patient-reported outcome measures for hand surgery. A literature survey and interdisciplinary group discussions concerning available
PROMs were performed by professionals at the hand
surgery department in Stockholm. Some pre-existing
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PROMs were too general, capturing health-related
quality of life or disability in the whole upper extremity
rather than describing specific hand-related symptoms.
Some instruments were focussed mainly on patients’
opinions on delivery of care, others were diagnosis specific, not available in Swedish, or not validated in a
Swedish context.20,30–36 The consensus of the group
was that a questionnaire including physical symptoms
relevant for a broad spectrum of hand-related diagnoses would be the best choice in the context of an NQR
and could serve as a complement to a region-specific
PROM such as the commonly used Quick-DASH.20,30
Item development. Two senior hand surgeons
(including the registry holder and co-author, MA) suggested seven common and important symptoms for
clinical decision-making and evaluation. The selection
of symptoms was based on the following reasons: items
1 to 3 on pain; on load, on motion without load and at
rest were selected to reflect variability in pain experience; item 4 on reduced range of motion since it is a
prominent symptom in Dupuytren’s contracture and
common after hand trauma; item 5 on reduced strength
which can be caused by pain or following nerve injuries
or entrapments; item 6 on reduced sensibility or numbness which are common symptoms in nerve entrapments and injuries; item 7 on hand function in daily
activities was added as a general measure of perceived
function in the operated hand. A visual analogue scale
(VAS) was chosen to reflect perceived problems during
the last week in the hand/arm relevant for surgery.
Field testing procedure. Between 2008 and 2009, two
hand surgery departments distributed an anonymously
answered paper version of the new questionnaire to 471
patients before surgery and 177 patients postoperatively. The 177 paired responses before and after surgery
displayed a wide spread of responses for the seven
questions and depending on diagnosis, showing
reduced, as well as increased symptoms two months
after surgery. Patients were also asked to grade how
well the questionnaire had captured the symptoms
that they regarded as most important on a VAS (0 –
not at all to 100 – completely). The mean VAS response
was 82 and free text comments were generally positive
regarding the relevance of included items. Erroneous
markings outside of the line or double responses were
noted in 15% of the surveys. This created an incentive
to develop a web questionnaire, which was introduced
during 2010.
Cognitive interviews. Content validity was further
evaluated as part of a Master’s thesis in which seven
patients participated in a cognitive interview (think
aloud)37–39 while they responded to the questionnaire.
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The interviews took place in a quiet room at the hand
department and were performed in 2009 by an occupational therapist with long clinical experience in specialised hand rehabilitation. The included patients (three
men and four women, age 25–68 years) were randomly
selected at the clinic. The diagnoses were: rheumatoid
arthritis, Dupuytren’s contracture, thumb fracture and
ligament injury of the wrist. Patients’ views on the relevance of items and ambiguities in formulations were
noted. An oral summary with each patient confirmed
that comments were correctly understood. The field
notes were then transcribed and analysed with content
analyses by the interviewer (fourth author, KS).40
Some deficiencies in the questionnaire with room for
misunderstanding of instructions were found and question number 6 was considered difficult to answer since
it included two questions in one (reduced sensibility
and numbness). Responses outside the VAS line were
also noted.
Verbal consent was obtained prior to the interview
and written and verbal information emphasising the
voluntary nature of participation was given by the
interviewer. All patients were informed about how
data would be analysed and were assured of confidentiality. Ethical approval was not required according to
guidelines for Masters’ theses at the Karolinska
Institute.
Review by a national interdisciplinary expert group. A
national group representing all seven hand surgery
departments in Sweden and consisting of surgeons,
physiotherapists, occupational therapists, nurses and
a statistician was formed to further review the questionnaire, all having long scientific and/or clinical experience. The group had four half-day meetings during
2009. The relevance of the included symptoms was discussed and was based on clinical experiences in the
group and a literature review focusing on patients’
own experiences of symptoms.8–10,12,14–16 An 8th item
concerning discomfort/problems on cold exposure was
added to increase completeness in breadth of symptoms. Verbal anchors were changed to (0 representing
no problem and 100 worst problem imaginable) and
words in items 4 to 7 were changed to; stiffness, weakness, numbness/tingling in fingers and ability to perform daily activities. All changes were made to
increase comprehensibility. The final version of the
eight-item HQ-8 was reached through consensus and
unanimous decision. In order to reduce respondent
burden, the number of included items was restricted,
excluding questions, e.g., concerning fine-motor skills,
grip function and aesthetics (Figure 1).
Web-survey to hand departments. As a final step
before registry start 1 February 2010 in Stockholm,
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the questionnaire was also sent out to all department
heads at the seven hand departments asking for comments. No further changes were suggested.
HQ-8 – Scale design. During 2010 to 2013, the design
used was as a horizontal visual analogue scale (0 ¼ no
problem, 100 ¼ worst problem imaginable). This was
changed in 2013 to a numeric 11 point box scale
(NRS-11)41 with numerical descriptors (0, 10, 20
. . .100) upon the box. The reason for the change was
the transition to web questionnaires for smartphones,
where VAS-lines could be of variable length depending
on screen size. The verbal anchors and all items
remained unchanged (Figure 1). Patients were asked
to respond to their experienced problems during the
last week in the hand/arm relevant for surgery. In
case of surgery for an acute injury, patients were
asked to estimate perceived problems prior to the
injury.

The Quick-DASH
Patients in HAKIR were also asked to respond to the
Swedish version of the 11-item QuickDASH.20 The
Quick-DASH is a region-specific self-report outcome
instrument quantifying physical function and symptoms in persons with musculoskeletal conditions of
the upper limb.22,30

Data analysis
Construct validity was investigated through predefined
hypotheses and correlation statistics (Spearman’s rank
correlation coefficient, rs). The strength of the correlations was interpreted as: rs < 0.5 low; 0.5 to <0.7 moderate; > 0.7 high.42 The analyses were made for the
total group and in 12 subgroups of hand surgery
diagnoses.
It was hypothesised that:
1) scores from item 8 in HQ-8 (ability to perform
daily activities) would correlate positively with the total
Quick-DASH score for the total group and in a selection of hand surgery diagnoses. A point estimate of the
correlation of 0.70 or greater is considered a high
correlation21;
2) scores from items 1 to 3 in HQ-8 (pain on load,
pain on motion without load, pain at rest) would correlate positively with the total Quick-DASH score for
the total group and that scores from pain on load
would show the largest correlation coefficient with a
point estimate of the correlation of 0.70 or greater;
3) scores from item 5 in HQ-8 (weakness) would
show a point estimate of the correlation of 0.70 or
greater and a stronger positive correlation with the
total Quick-DASH score compared to items 4, 6 and
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7 (stiffness, numbness and cold sensitivity) for the total
group.
Analyses were based on completed questionnaires
for each follow-up. A high correlation between the
VAS and NRS has previously been established.43 We
therefore aggregated the data from the VAS and NRS
responses in the present study.
Floor (score <5) and ceiling effects (score >95) were
calculated for each of the HQ-8 questions at presurgery, 3 and 12 months follow-up. A threshold of
>15% was defined as a floor or ceiling effect.27
Data completeness (item-response) was calculated as
the number of missing item responses for each HQ8 question in relation to responded questionnaires. A
threshold of >15% was defined as unacceptable.44
The magnitude of change was quantified by effect
size calculations. For elective hand-related diagnoses,
the mean paired change between pre- and 3 months
follow-up as well as pre- and 12 months follow-up
was divided by the dispersion measure (SD) of the preoperative (baseline) score in each HQ-8 question. For
acute hand-related diagnoses, the mean paired change
between 3 and 12 months follow-up was divided by the
dispersion measure (SD) of the 3-months score.45,46
According to Cohen’s criteria, an effect size of 0.20 is
considered small, 0.50 is medium and 0.80 is large.47
Data were analysed using Microsoft Excel 2013
(Microsoft Cooperation, Redmond, Washington,
United States) and the SPSS software package version
23 (IBM Cooperation, Amonk, New York, United
States).

Results
Sample characteristics
In total, data from 33,885 questionnaires were analysed; 13,197 before operation, 10,702 at 3 months
and 9,986 at 12 months after hand surgery. Mean age
was 52 (14–99) years, with 50% men and 50% women.
Thirty-six percent of the questionnaires were completed
in a web format and 64% in a pencil and paper format.

Construct validity
The correlation coefficients between the eight singleitem questions in HQ-8 and the total score in QuickDASH for the total group at pre, 3 and 12 months
follow-up ranged from 0.44 to 0.79. The corresponding
rs values for the 12 subgroups showed a range from
0.29 to 0.85. The strongest correlation (rs ¼ 0.79) in
the total group was noted for item 8 (ability to perform
daily activities) and the total Quick-DASH score at the
3 months follow-up. The weakest correlation (rs ¼ 0.44)
in the total group was noted for item 7 (cold sensitivity)
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Total group
HQ-8 quesons
Preoperave
1. Pain on load
0.69
2. Pain on moon without load
0.68
3. Pain at rest
0.65
4. Sﬀness
0.5
5. Weakness
0.67
6. Numbness/ngling in ﬁngers
0.52
7. Cold sensivity
0.44
8. Ability to perform daily acvies
0.72

3 months
0.76
0.67
0.58
0.58
0.73
0.47
0.46
0.79

12 months
0.74
0.65
0.58
0.58
0.74
0.54
0.52
0.76

1. Pain on load
1

8. Ability to perform daily
activities

0.8

2. Pain on motion without
load

0.6
0.4
0.2
7. Cold sensitivity

3. Pain at rest

0

6. Numbness/tingling in
fingers

4. Stiffness
Preoperative

5. Weakness

3 months
12 months

Figure 2. Spearman’s correlation coefficient between HQ-8 questions and total QuickDASH score for the total group, preoperatively and at 3 and 12 months follow-up. The main axis represents the correlation coefficient (rs 0–1).

and total Quick-DASH score in the pre-operative analysis. Detailed information for the total group and the
12 diagnostic subgroups is available in Figures 2to 5,
and in the Online Supplementary Tables S1–S8.
Hypothesis 1: The a priori criterion of a high positive correlation (rs  0.70) was met in the total group
for the question concerning the ability to perform daily
activities (item 8) and the total Quick-DASH score at
all follow-ups. Although high positive rs values were
seen, the expected a priori level was only met at the
postoperative follow-ups for the subgroup thumb osteoarthritis, and for Dupuytren’s contracture and for
trigger finger it was only reached at the 3 months
follow-up (Figures 2 to 5 and Online Supplementary
Table S8).
Hypothesis 2: The a priori criterion of high positive
correlations was met in the total group and at all
follow-ups for pain on load, pain on motion without
load, pain at rest and the total Quick-DASH score.
Pain on load showed the strongest correlation
(rs > 0.70) at 3 and 12 months follow-up. However, a
weaker rs was noted preoperatively for all pain-related
questions and total Quick-DASH scores for the subgroup thumb osteoarthritis (Figures 2 and 5 and Online
Supplementary Tables S1–S3).
Hypothesis 3: A stronger positive correlation in the
total group was seen for weakness (rs > 0.70) and total
Quick-DASH score at all follow-ups, compared to rs
values for stiffness, numbness and cold sensitivity as
hypothesised a priori (Figure 2 and Online

Supplementary Tables S4–S7). For the thumb osteoarthritis group, rs values for weakness and total QuickDASH scores preoperatively and at 3 and 12 months
follow-up were 0.36, 0.63 and 0.70, respectively
(Figure 5 and Online Supplementary Table S5).

Floor and ceiling effects
No ceiling effect (score >95) was noted in any of the
HQ-8 questions or at pre, 3 and 12 months follow-up in
the total group or in the 12 diagnostic subgroups. A
floor effect (score < 5) was seen in in all HQ-8 questions
and follow-ups in the total group (Table 1). Differences
related to HQ-8 questions in the 12 subgroups are presented in the Online Supplementary Tables S1–S8.

Data completeness
The percentage of missing item responses in the
responded questionnaires and for all HQ-8 questions
was < 2.6%, except for the question concerning cold
sensitivity (item 7) where 6.2%, 7.6% and 2.9% missing responses were noted at pre, 3 and 12 months
follow-up, respectively (Table 2). Detailed information
for each of the diagnostic subgroups is available in the
Online Supplementary Tables S1–S8.

Magnitude of change
A varied pattern in effect sizes (ES), small to large, for
the HQ-8 items 1–8 was seen for subgroups of elective
hand-related diagnosis (Table 3). A large ES was seen
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HQ-8 quesons
Preoperave 3 months 12 months
1. Pain on load
0.65
0.71
0.72
2. Pain on moon without load
0.63
0.68
0.67
3. Pain at rest
0.52
0.61
0.63
4. Sﬀness
0.52
0.57
0.63
5. Weakness
0.63
0.7
0.71
6. Numbness/ngling in ﬁngers
0.43
0.55
0.6
7. Cold sensivity
0.43
0.53
0.54
8. Ability to perform daily acvies
0.68
0.77
0.76

Carpal tunnel syndrome
1. Pain on load
1

8. Ability to perform
daily activities

0.8

2. Pain on motion
without load

0.6
0.4
0.2

7. Cold sensitivity

3. Pain at rest

0

6. Numbness/tingling
in fingers

4. Stiffness
Preoperative
3 months

5. Weakness

12 months

Figure 3. Spearman’s rank correlation coefficient between questions in HQ-8 and total QuickDASH score for the subgroup carpal
tunnel syndrome, preoperatively and at 3 and 12 months follow-up. The main axis represents the correlation coefficient (rs 0–1).

HQ-8 quesons
Preoperave 3 months 12 months
1. Pain on load
0.54
0.66
0.65
2. Pain on moon without load
0.5
0.5
0.53
3. Pain at rest
0.45
0.4
0.45
4. Sﬀness
0.33
0.6
0.6
5. Weakness
0.55
0.62
0.66
6. Numbness/ngling in ﬁngers
0.48
0.47
0.46
8. Ability to perform
7. Cold sensivity
0.39
0.46
0.47
daily activities
8. Ability to perform daily acvies
0.56
0.65
0.64

Dupuytren’s contracture
1. Pain on load
1
0.8

2. Pain on motion
without load

0.6
0.4
0.2

7. Cold sensitivity

3. Pain at rest

0

6. Numbness/tingling
in fingers

4. Stiffness
Preoperative
5. Weakness

3 months
12 months

Figure 4. Spearman’s rank correlation coefficient between questions in HQ-8 and total QuickDASH score for the subgroup
Dupuytren’s contracture, preoperatively and at 3 and 12 months follow-up. The main axis represents the correlation coefficient
(rs 0–1).
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HQ-8 quesons
Preoperave 3 months 12 months
1. Pain on load
0.43
0.72
0.76
2. Pain on moon without load
0.46
0.69
0.63
3. Pain at rest
0.47
0.65
0.54
4. Sﬀness
0.35
0.56
0.51
5. Weakness
0.36
0.63
0.7
6. Numbness/ngling in ﬁngers
0.4
0.45
0.43 8. Ability to perform
daily activities
7. Cold sensivity
0.31
0.45
0.44
8. Ability to perform daily acvies
0.53
0.77
0.75

Thumb osteoarthritis
1. Pain on load
1
0.8

2. Pain on motion
without load

0.6
0.4
0.2

7. Cold sensitivity

3. Pain at rest

0

6. Numbness/tingling
in fingers

4. Stiffness
Preoperative
3 months

5. Weakness

12 months

Figure 5. Spearman’s rank correlation coefficient between questions in HQ-8 and total QuickDASH score for the subgroup thumb
osteoarthritis, preoperatively and at 3 and 12 months follow-up. The main axis represents the correlation coefficient (rs 0–1).

Table 1. Floor and ceiling effects.
#1

#2

Pre-surgery follow-up (12,384-12,991)
<5
21%
31%
>95
5%
1%
3-months follow-up (n ¼ 9891–10,528)
<5
23%
42%
>95
1%
0%
12-months follow-up (n ¼ 9701–9835)
<5
34%
53%
>95
1%
0%

#3

#4

#5

#6

#7

#8

38%
1%

27%
4%

24%
4%

43%
4%

45%
3%

19%
5%

57%
0%

24%
2%

23%
2%

51%
2%

48%
3%

33%
1%

62%
0%

34%
2%

32%
2%

53%
2%

46%
4%

43%
1%

# ¼ Item number.
Note: Percent of responded questionnaires, score <5 (floor) and score >95 (ceiling) for the HQ-8 questions at pre, 3 and 12 months follow-up (0
representing no problem and 100 worst problem imaginable).

Table 2. Descriptive statistics for item-response in individual HQ-8 questions (0 representing no problem and 100 worst problem
imaginable).

Pre-surgery follow-up
Number*
Missing
Missing %
3 months follow-up
Number*
Missing
Missing %
12 months follow-up
Number*
Missing
Missing %

#1

#2

#3

#4

#5

#6

#7

#8

13,197
244
1.8%

13,197
235
1.8%

13,197
247
1.9%

13,197
328
2.5%

13,197
342
2.6%

13,197
312
2.4%

13,197
813
6.2%

13,197
206
1.6%

10,702
234
2.2%

10,702
181
1.7%

10,702
175
1.6%

10,702
174
1.6%

10.702
202
1.9%

10,702
210
2.0%

10,702
811
7.6%

10,702
207
1.9%

9986
188
1.9%

9986
151
1.5%

9986
158
1.6%

9986
158
1.6%

9986
179
1.8%

9986
180
1.8%

9986
285
2.9%

9986
170
1.7%

* ¼ Total sample. # ¼ item number.
Note: Number and percent of missing item responses for each HQ-8 question (%) in total group at pre, 3 and 12 months follow-up.
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Table 3. Effect sizes at 3 and 12 months follow-up in subgroups of elective hand-related diagnosis. Detailed information is given in the
Online Supplementary Tables S9–15.
Effect sizes (ES) at 3 months follow-up/ES at 12 months follow-up.

HQ-8

Thumb
osteo-arthritis
3/12 months
follow-up

Dupuytren’s
contracture
3/12 months
follow-up

De Quervain
3/12 months
follow-up

Ganglion
3/12 months
follow-up

Trigger finger
3/12 months
follow-up

Carpal tunnel
syndrome
3/12 months
follow-up

Ulnar nerve
entrapment
3/12 months
follow-up

1
2

M/L
M/L

S/S
S/S

M/L
S/M

S/M
S/S

S/L
S/M

S/M
S/M

S/S
S/S

M/L
S/M
S/M
S/S

S/S
M/M
S/S
S/S

S/S
S/S
S/M
S/S

S/S
S/S
S/S
S/S

S/M
S/M
S/M
S/S

M/M
S/M
S/M
M/L

S/S
S/S
S/S
S/S

S/S
M/L

S/S
M/M

S/S
M/M

S/S
S/S

S/S
M/L

S/S
S/M

S/S
S/S

3
4
5
6
7
8

Pain on load
Pain on motion
without load
Pain at rest
Stiffness
Weakness
Numbness/tingling
in fingers
Cold sensitivity
Ability to perform
daily activities

Note: Mean paired change between pre- and 3 months follow-up/SD on pre- months scores and mean change between pre- and 12 months follow-up/
SD on the pre- months scores expressed as small (S), medium (M) or large (L) effect size (ES). According to Cohen’s criteria, an effect size of 0.20 is
considered small, 0.50 is medium and 0.80 is large.47

for all pain questions (ES: 1.17, 0.95, 0.75) and
the ability to perform daily activities (ES: 0.96) in the
subgroup thumb osteoarthritis at the 12 months followup. This was also seen for pain on load for the subgroups de Quervain and trigger finger at the same
follow-up. Furthermore, the question about the ability
to perform daily activities also showed a large ES for
the diagnosis trigger finger and numbness/tingling in
fingers showed a large ES for the diagnosis carpal
tunnel syndrome at the 12 months follow-up. A small
to medium ES was noted in all other analyses. Detailed
information is given in Online Supplementary
Tables S9–15.
For acute hand injuries (digital nerve injuries, extensor and flexor tendon injuries, thumb ligament injuries
and finger fractures), effect sizes were evaluated
between 3 and 12 months follow-up. The effect size
for all diagnoses and HQ-8 questions was small (see
the Online Supplementary Tables S16–20).

Discussion
This study provides evidence of construct validity of
the HQ-8 questionnaire for the evaluation of patientreported outcomes in a registry-based setting.
Furthermore, we have shown a lack of ceiling effect,
an expected floor effect, good data completeness and
an ability to detect change over time for HQ-8.
To include both single-item questions (HQ-8) and
the Quick-DASH provides the opportunity to evaluate
both separate symptoms and overall self-reported disability. The HQ-8 questions mainly focus on

impairments on the level of body function in the affected/operated hand, while most items in the QuickDASH evaluate the overall ability to perform certain
activities, regardless of which hand/arm that is
used.30,48 Since the occurrence and importance of different symptoms vary between different hand-related
diagnoses, a conscious choice was to present the included HQ-8 items individually, and not as a summed
score. The collected information about individual
symptoms can also give better guidance to patients
on the expected results after a surgical procedure.
The main goal for a quality registry is to facilitate quality improvement work as well as clinical research by
collecting treatment results for a large number of
patients. By investigating patient-reported outcomes,
more targeted interventions can be offered to our
patients. Patients with diagnoses such as Dupuytren’s
contracture, in which pain is an uncommon symptom,
usually score within normal population values for the
Quick-DASH,49 which makes this instrument less valuable for evaluating treatment results in these patients.
The questions in the HQ-8 regarding stiffness and ability to perform daily activities may serve as more relevant and sensitive outcome measures, which was
supported by the effect size calculations seen in the
present study.
The development of HQ-8 and the primary investigation of content validity were performed prior to the
present study and included evaluation of relevance,
comprehensiveness and comprehensibility of the included items. Rating of problems on cold exposure was
added to increase comprehensiveness of included
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items. The decision to limit the included items to physical symptoms and a general question concerning ability to perform daily activities was made, despite the fact
that personal factors or psychological consequences of
a hand trauma are well known mediators of outcome.14,50 To combine HQ-8 with other PROMs, covering these areas is therefore a possibility for future
research projects. Although several steps were taken
to evaluate and confirm content validity of HQ8 prior to the present study, the process was not part
of a planned research study and one has to bear in
mind that the process of establishing content validity
is an ongoing process. A systematic literature search on
qualitative research focusing on experienced symptoms
in various subgroups of hand-related diagnoses may
contribute to the investigation of content validity of
the HQ-8. Further studies are therefore needed to
establish content validity regarding the comprehensiveness of the included items in HQ-8.
The use of an 11 increment NRS question has been
recommended as it is a responsive scale with good completion rate, easy to use and similar psychometric properties compared to a visual analogue scale.41,43,51–54
However, the definition of anchors has been commented on for pain ratings55 but may be true also for
ratings of other impairments. The upper anchor used
for HQ-8 (worst problem imaginable) may depend on
patients’ imagination of the worst case scenario, whereas the alternative ‘worst pain ever experienced’ is only
interpretable when having knowledge about patients’
pain history.55 The idea of accuracy when measuring
pain has also been challenged since an unequivocal reference standard does not exist or cannot be
obtained.56Self-reports of pain can be influenced by
previous experiences, behavioural, affective or cognitive factors and vary depending on the context in
which the pain is experienced. When measuring
change over time, it is therefore of importance to use
mean paired comparisons to limit the variability
between person to person. Multidimensional pain
scales have been recommended offering a broader
understanding of pain experience than NRS,57 but
are not applicable in a total population of hand surgery
patients. To capture different levels of pain intensity,
ranking of both pain on load, on motion without load
and at rest was included in HQ-8. Furthermore, it is
also possible to include other PROMs in research
projects.
Construct validity for HQ-8 was good, showing a
broader range in rs between the single items in HQ-8
and Quick-DASH when analysed in subgroups
compared to the total group analyses. A weaker rs
for stiffness, numbness and cold sensitivity with the
Quick-DASH may indicate that some clinical outcome
aspects are not captured by the Quick-DASH
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instrument. A symptom questionnaire such as the
HQ-8 may therefore provide additional value.
A high level of positive correlation between item
8 (ability to perform daily activities) and the total
Quick-DASH score was found (hypothesis 1).
This was expected since the main focus on items included in Quick-DASH reflects the ability to perform certain activities. Question 8 reflects the ability to perform
daily activities with the affected/operated hand, whereas Quick-DASH does not distinguish between hand
use, hand dominance or affected hand. This may be
part of an explanation why a ‘perfect’ correlation
close to 1 is not present and confirms the relevance of
both outcome measures.
Strong positive correlations were seen in the total
group for all HQ-8 questions concerning pain and the
total Quick-DASH score (hypothesis 2). In our experience, pain is one of the most limiting factors for satisfactory performance of activities. This is also confirmed
in previous studies.58–60 A weaker rs was, however,
noted preoperatively for all pain-related questions and
total Quick-DASH scores for the subgroup thumb osteoarthritis. A possible explanation may be that patients
with thumb osteoarthritis rank their problems with pain
as more problematic compared to performance in activities preoperatively. Access to compensatory strategies
may also be reflected in a proportionally lower QuickDASH score. Postoperatively, the perceived pain
improves and the scores on pain and Quick-DASH are
therefore reflected in stronger rs values.
In the total group, a stronger positive correlation
was seen for weakness with total Quick-DASH score
than for stiffness, numbness and cold sensitivity
(hypothesis 3). Hand strength has previously been
shown to correlate strongly with DASH scores in a
variety of hand-related diagnoses.58,60–62 For the
thumb osteoarthritis group, higher rs values were seen
postoperatively for weakness and total Quick-DASH
score. This may indicate that an increased strength
after surgery is important for performance of activities.
A lack of content validity may be indicated if a floor
and ceiling effect occurs since the ability to discriminate
between subjects at the extremes of the scale is lost.25 A
floor effect27 was seen in the total group and in all
questions (HQ-8) with the largest floor effect seen at
12-months follow-up. This, however, was not observed
in all of the selected subgroups since certain symptoms
are neither relevant before, nor after surgery for some
diagnoses. It is also expected that treatments should
decrease or completely diminish symptoms that are relevant for different subgroups.
Data completeness was very good and surpassed the
broad guidelines on the defined threshold.44 One exception was cold sensitivity (item 7) with a slightly higher
percentage of missing item responses at pre and
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3 months follow-up. This may be explained by the timepoint when the question was answered since the relevance of responding may vary during different seasons.
Although cold sensitivity has been described as a frequent problem in mixed groups of hand injuries,63,64 it
is not present for all hand surgery patients. This may
influence the motivation to reply.
Interesting to note is that the effect sizes in various
elective subgroups were consistent with clinical experience. For instance, pain is the symptom causing disability for patients with thumb osteoarthritis and is
therefore the main indication for surgery.17 A large
ES at 12 months follow-up for all included pain questions (item 1-3) in HQ-8, as well as the question concerning ability to perform daily activities, was therefore
as expected. Another example of expected ES is the
improvement of numbness/tingling in fingers (item 6)
following a carpal tunnel release. The small ES following surgery for ulnar nerve entrapment indicates poorer
treatment results in this patient group.
The small ES between 3 and 12 months follow-up for
the selected acute hand-related injuries is also as
expected. The main change in scores probably occurs
within three months after the injury and when the rehabilitation usually is completed. The preoperative scores
are completed retrospectively and recall bias especially in
an acute injury situation may exist. We therefore chose
to prioritise ES calculations on the mean paired change
between 3 and 12 months. Even though the results of the
ES calculations were consistent with clinical experience
following surgery in the selected subgroups, one has to
remember that ES only measures the magnitude of
change and not the clinical importance.23
According to the COSMIN guidelines, responsiveness refers to the validity of a change score23 and it
has been defined as the ability to detect minimal important change (MIC) over time, even if these changes are
small. Furthermore, instruments should be able to distinguish MIC from measurement error.25 The present
study included longitudinal data at pre, 3 and 12 months
follow-up. In a future study, we plan to collect test–
retest data at a time-interval (e.g. 1-3 weeks) relevant
for analyses of agreement and measurement error.

large on-line surveys.65 The response rate for the
HAKIR questionnaire could therefore be considered
as acceptable, even though efforts should be made to
increase it further.
In conclusion, the present study provides evidence of
the construct validity of the HQ-8, including good data
completeness, expected floor effect, lack of ceiling
effect and an ability to detect changes in scores over
time. The different associations between HQ-8 and
Quick-DASH in different hand diagnoses indicate
that the HQ-8 measures unique aspects of disability.
Additional strengths of the HQ-8 are the specific
focus on the affected hand and a more detailed reporting of symptoms that patients usually regard as important, such as pain, stiffness and cold sensitivity. The
HQ-8 may serve as an important complement to the
‘broader’ content in Quick-DASH with its main focus
on overall performance on activity level. The initial
content validity process performed during the registry
set-up and prior to the present study included several
steps confirming the relevance, comprehensiveness and
comprehensibility of the included items in HQ-8.
However, more studies are needed to further confirm
content validity, evaluate test–retest reliability and
responsiveness including clinically meaningful change
of the HQ-8 in subgroups of hand diagnoses.

Methodological considerations
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The response rate was 45% for 3 months and 47% for
12 months postoperative questionnaires. It has been
reported that on-line surveys in general are less likely
than paper surveys to receive high response rates.65
This was initially also the case for the HAKIR surveys,
but after improving web-functionality and sending out
a reminder phone text messages, the response rate is
now similar between web and paper. Response rates
around 30–40% have commonly been reported for
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