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ABSTRACT
Purpose:  To translate ABILHAND-NMD and ACTIVLIM into Norwegian and assess their psychometric 
properties in adults with Myotonic Dystrophy type 1(DM1).
Methods:  ABILHAND-NMD and ACTIVLIM were translated into Norwegian through a standardized 
translation process. Psychometric properties of the translated questionnaires were tested. Intraclass 
correlation coefficient (ICC3.1) was used to assess test-retest reliability and Cronbach’s α for internal 
consistency. The validity of the questionnaires was also assessed.
Results:  A total of 39 adults with DM1 were included. We found excellent test-retest reliability on 
ABILHAND-NMD (ICC 0.91) and ACTIVLIM (ICC 0.93). We found a good internal consistency of 
ABILHAND-NMD with Cronbach’s α (95%CI) of 0.80 (0.69–0.88) and ACTIVLIM with Cronbach’s α (95%CI) 
of 0.88 (0.82–0.93) An expert group of healthcare professionals and a pilot group reported good face 
and content validity. We found a high correlation between ABILHAND-NMD and ACTIVLIM (r = 0.75), 
p < 0.001 implying good convergent validity. ABILHAND-NMD and ACTIVLIM showed no floor effect, 
but a potential for ceiling effect.
Conclusion:  The Norwegian versions of ABILHAND-NMD and ACTIVLIM are reliable and valid patient 
reported outcome measures for Myotonic Dystrophy type 1. The questionnaires are easy to administer 
as they take a short time to answer, and the participants reported no problems understanding the 
questions.

 h IMPLICATIONS FOR REHABILITATION
• Myotonic Dystrophy type 1 cause myopathy and altered muscle function.
• Impaired arm- and hand function increases patients’ need for assistance and reduces independence.
• The use of patient reported outcome measures (PROMs) to uncover impairments and activity 

limitations is important in clinical practice and research.
• The Norwegian versions of ABILHAND-NMD and ACTIVLIM are reliable and valid measures of manual 

ability and activity limitations for adults with Myotonic Dystrophy type 1.

Introduction

Myotonic Dystrophy type 1 (DM1) is the most prevalent hered-
itary neuromuscular disorder among adults [1]. It is a rare dis-
order, and the prevalence varies between countries, however, 
an incidence of 13 cases per 100,000 is frequently cited [2]. The 
disorder is characterized by great variability in age of onset, 
disease severity, and most prominent symptoms. DM1 is a mul-
tisystemic disorder that can present with symptoms in many 
organs, including the cardiovascular, respiratory, gastrointestinal, 
and nervous systems [3]. Early cataracts as well as behavioural 
and cognitive changes are other possible characteristics of 
affected individuals. The disease causes altered muscle function 
[3]. Motor signs include myotonia and muscle weakness, and 
eventually contractures [4]. Muscle weakness most frequently 

starts distally with gradual proximal progression, but also neck 
and trunk muscles become affected early [4]. The patient’s mus-
cle severity is commonly categorized by the Muscular Impairment 
Rating Scale (MIRS) [5]. Muscle weakness and myotonia often 
lead to reduced arm and hand function that might influence 
activities related to personal hygiene, and daily activities in work 
and leisure [6]. A well-functioning arm and hand are key com-
ponents in maintaining independence and the ability to live at 
home. The combination of myopathy and myotonia is distinctive 
for DM1 and gives specific challenges that are important to 
investigate and monitor.

The aim of the study was to translate and evaluate the psy-
chometric properties of the Norwegian versions of the 
ABILHAND-NMD and the ACTIVLIM, two patient-reported outcome 
measures (PROMs) designed for people with neuromuscular 

© 2023 the author(s). Published by informa UK limited, trading as taylor & Francis Group

CONTACT hanne ludt Fossmo  hanne.fossmo@vikersundbad.no  Department of interdisciplinary health sciences, University of oslo, Faculty of Medicine, 
institute of health and society, oslo, norway

https://doi.org/10.1080/09638288.2023.2231848

this is an open access article distributed under the terms of the Creative Commons attribution-nonCommercial-noDerivatives license (http://creativecommons.org/licenses/by-nc-nd/4.0/), 
which permits non-commercial re-use, distribution, and reproduction in any medium, provided the original work is properly cited, and is not altered, transformed, or built upon in any 
way. the terms on which this article has been published allow the posting of the accepted Manuscript in a repository by the author(s) or with their consent.

ARTICLE HISTORY
Received 13 October 2022
Revised 12 May 2023
Accepted 27 June 2023

KEYWORDS
Muscle disease; neuromuscular 
disorder; PROM; patient 
reported outcome measures; 
psychometric properties

ORIGINAL ARTICLE

mailto:hanne.fossmo@vikersundbad.no
https://doi.org/10.1080/09638288.2023.2231848
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1080/09638288.2023.2231848&domain=pdf&date_stamp=2023-7-12
http://www.tandfonline.com


2 H. L. FOSSMO ET AL.

disorders. These questionnaires assess manual ability and activity 
limitations in people with neuromuscular disorders [7,8]. The ques-
tions in the ABILHAND-NMD concentrate on fine motor dexterity 
and hand function while the questions in the ACTIVLIM concen-
trate on gross motor functions and activity limitations. The ques-
tionnaires have the same structure and are developed for use in 
the same patient population, therefore we wanted to study both 
in our study. There is a need for reliable and valid outcome mea-
sures for research and for clinical assessment of patients. Ideally, 
one should use a variety of outcome measures including func-
tional tests able to detect challenges on impairment and activity 
level as well as PROMs. There is no gold standard to assess arm- 
and hand function for people with DM1 [9]. We used the 
quick-DASH questionnaire as a reference for comparison, an instru-
ment evaluating arm- and hand function [10]. It already exists 
Norwegian [11], however not validated for neuromuscular diseases. 
PROMs are developed to explore patients’ experiences, functional 
deficits and life situations. This is in line with the demand for a 
more patient-centred approach to healthcare services [12]. The 
PROMs focusing on function should ideally be able to identify 
and capture the limitations relevant to the patient, without 
exhausting them with countless questions. Cognitive decline, 
fatigue or pain may shorten the ability for understanding and 
answering questionnaires. PROMs should therefore be easy to 
understand and relevant to the target population. The use of an 
inadequate PROM on functional deficits, neither understandable 
nor relevant for the participants, increase the risk of not capturing 
important impairments or changes [13]. Reduced arm and hand 
function are frequent in several neuromuscular diseases [14,15]. 
None of the PROMs in Norwegian language, focusing on arm and 
hand function and activity limitations, has been validated for the 
neuromuscular population.

Method

Translation process

Permission to translate and adapt the questionnaires into Norwegian 
was obtained from the developers. The translation process of the 
ABILHAND-NMD and the ACTIVLIM questionnaires was performed 
according to recommended guidelines [16]. The questionnaires were 
forward-translated from English to Norwegian by a bilingual trans-
lator. Questions concerning the translation were discussed with the 
researchers before the Norwegian version was translated back into 
English by another translator. The translators were professionals 
and were hired from a translation firm. An expert group consisting 
of three physiotherapists and three occupational therapists, knowl-
edgeable in English language, reviewed the translated version. It 
was discussed and adjusted to consensus.

Pilot testing

The final version of the questionnaires was pilot tested in a 
small sample (n = 12) of people with neurodegenerative and 
neuromuscular diseases. This was a convenient sample of patients 
present at a rehabilitation institution who had muscle impair-
ment potentially relatable for the questionnaires. These patients 
(the pilot group) were between 30 and 60 years old and 50% 
were women. They answered both questionnaires and gave 
feed-back concerning time use and whether the questions were 
understandable, meaningful and relevant for their impairment. 
The purpose was to ensure that the translated versions were 
relevant for use.

Validity

The face and content validity of the ABILHAND-NMD and the 
ACTIVLIM was examined by asking the expert group of healthcare 
workers (3 physiotherapists and 3 occupational therapists) and the 
pilot group of patients about the relevance of the questions related 
to the impairments and activity limitations. For convergent validity, 
we calculated the correlation between the continuous measure of 
the logit sum score of the ABILHAND-NMD and the logit sum score 
of the ACTIVLIM. Furthermore, the correlation between the two 
questionnaires and the participant’s MIRS score and Quick-Dash 
score was calculated. All the variables were considered normally 
distributed using normality plots and statistics, and the Pearson 
correlation coefficient was used in correlation analysis. Ideally, 
when translating a questionnaire, one should assess the structural 
validity by factor analysis or Rasch analysis. This requires a higher 
number of responders than what was possible for the scope of 
this study and was not performed. As DM1 is a rare disorder, 
recruiting enough participants to be able to perform Rasch analysis 
is difficult. We assessed the floor and ceiling effects of the trans-
lated questionnaires by examining the percentages that scored at 
the lower and upper end of the scale, respectively [16].

Test-retest reliability

Inclusion criteria for participants were age above 18 years and a 
genetically confirmed DM1 diagnosis. Exclusion criteria were inabil-
ity to understand or answer in Norwegian and severe cognitive 
impairment. The participants responded to the ABILHAND-NMD, 
the ACTIVLIM and quick-DASH questionnaires 2 times, 1–2 weeks 
apart (called baseline and follow-up). The items in the 
ABILHAND-NMD and the ACTIVLIM were ordered differently on 
the two occasions. Both questionnaires are accessible in a set of 
10 versions, with the items in a random order to reduce the risk 
of survey bias. The questionnaires were administered in a set 
order, first the ABILHAND-NMD, then the ACTIVLIM, and finally 
Quick-DASH. The questions were read to the participants and the 
researcher marked the answers. Demographic and disease data, 
including MIRS scores, were collected at baseline. A sample size 
of between 30 and 50 participants was considered adequate for 
test-retest reliability as this is in line with previous studies [17] 
and has shown to be a meaningful estimate of sample size for 
reliability studies [18].

The ABILHAND-NMD and the ACTIVLIM

Both the ABILHAND-NMD and the ACTIVLIM were developed in 
Belgium and each questionnaire consist of 22 questions of either 
manual ability (ABILHAND-NMD) or activity limitations (ACTIVLIM) 
[7,8]. Of the 22 items, four are specifically intended for children, 
four are specially intended for adults and the remaining 14 are 
for all responders [7,8]. Answer alternatives are easy, difficult or 
impossible and are scored respectively with a 2, 1 or 0. The 18 
answers are summed to give a total score between 0 and 36. 
Items that the respondents have not tried to perform in the last 
three months are scored as not applicable, but if they have not 
performed the activities because they are too difficult the item 
is scored as impossible [19]. The questionnaires are able to handle 
missing responses, although they will reduce the precision of the 
measure [19].

A higher sum score indicates better hand function (the 
ABILHAND-NMD) or higher capacity for activity (The ACTIVLIM). 
Both are Rasch-built questionnaires (linearly weighted scales) 
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which allow the conversion of ordinal scores into linear measures 
[7,8]. This can be performed online using the developers’ website 
and give a logit score according to the calibration of the scale 
established for neuromuscular disorders [19]. A higher logit score 
indicates better function [19]. Both questionnaires exist in French 
and Dutch, and have been translated to English [19]. The ACTIVLIM 
has been translated into Spanish, and other versions of the 
ABILHAND questionnaire have been translated to other languages 
[7,19,20].

The ACTIVLIM has shown good psychometric properties, with 
an ICC test-retest reliability of 0.93 and construct validity with 
high correlation (r = 0.85) with the Functional Measure Motor Score 
[8]. A previous study has found a high correlation between the 
ACTIVLIM and gait speed in patients with DM1 [21]. The ques-
tionnaire is seen as a valid method for assessing activity limita-
tions in patients with neuromuscular disorders and has shown 
good agreement between self-reported activity limitations (by the 
participant) and observed measures of activity limitations (by 
physiotherapist) (ICC2,1 = 0.87) [22]. It is sensitive to change over 
time, also for subjects with DM1 [23,24]. The Spanish version 
showed excellent test-retest reliability (r = 0.96), good internal con-
sistency and construct validity compared with Functional 
Independence Measure (r = 0.87). Other versions of the ACTIVLIM 
have been developed for people with stroke and cerebral palsy 
[25,26]. These versions contain different numbers of questions 
and slightly different items.

The ABILHAND-NMD has shown a good reliability index 
(r = 0.95), indicating the ability to statistically distinguish between 
different levels of manual ability within a patient sample, and 
high convergent validity when compared with the ACTIVLIM in 
a previous study (r = 0.76) [7]. There are several versions of the 
ABILHAND questionnaire, developed for other patient popula-
tions including chronic stroke, rheumatoid arthritis, systemic 
sclerosis, cerebral palsy (CP), and for use after hand surgery [19]. 
A version has also been validated for multiple sclerosis [27]. The 
versions for chronic stroke and children with CP are the most 
translated and used. These versions contain different numbers 
of questions and slightly different items than the one for the 
neuromuscular population There is a need for examining the 
test-retest reliability of the ABILHAND-NMD for neuromuscular 
patients [7]. Other versions of the ABILHAND have shown high 
test-retest reliability tested by ICC (0.85≤ r ≤ 0.97) [17,28,29].

Other variables

Information about the participant’s age, working and marital status 
and their living situation were collected. The use of physiotherapy 
and rehabilitation services as well as the time since they were 
diagnosed, and symptom duration were collected. The Muscular 
Impairment Rating Scale (MIRS) was used to categorize the patient’s 
muscle weakness severity [5]. Grade 1 implies no muscle impair-
ment, grade 2–3 implies minimal to mild distal muscle impairment 
and grade 4–5 implies moderate to severe distal and proximal 
muscle impairment [5]. The -quick- DASH (The shortened Disabilities 
of the Arm, Shoulder and Hand) questionnaire has previously been 
used in similar patient populations [15] and a Norwegian version 
is already available [30]. Quick- DASH was compared with the 
ABILHAND-NMD and the ACTIVLIM, as there is no gold standard 
for this population. Quick- DASH is a generic questionnaire for 
people with physical impairment and/or pain in the arm and hand. 
The quick-DASH questionnaire has 11 questions and similar psy-
chometric qualities as the original instrument with 30 questions 
[10]. Each of the 11 questions has answer alternatives from 0- no 

symptoms to 4-worst symptoms [31]. The scores are added (sum 
score 0–44), divided by the number of answers, and multiplied by 
25. A lower score indicates better function and/or fewer symptoms.

Statistical analyses

Mean and standard deviations (SD) are used to present the con-
tinuous variables that were normally distributed. Categorical vari-
ables are described with frequencies and percentages. Test-retest 
reliability was calculated with intraclass correlation coefficient 
(ICC3,1) with 95% confidence intervals (CI’s). The ICC3,1 is the 
single-measurement, absolute agreement, 2-way mixed-effects 
model [32]. An ICC value between 0.5 and 0.75 indicate moderate 
reliability, values between 0.75 and 0.9 indicate good reliability 
and values above 0.9 indicate excellent reliability [32]. Internal 
consistency was measured by Chronbach’s α, and values above 
0.7 were considered acceptable. Pearson correlation coefficients 
(r) were used to examine associations between ABILHAND-NMD 
and quick-DASH as well as between ACTIVLIM and quick-DASH 
as measures of validity, and r between 0.10–0.29 was considered 
as small, between 0.30–0.49 as medium and between 0.50–1.0 as 
high [33]. The 95% CIs for the correlation coefficients were cal-
culated using bootstrapping [34]. Floor or ceiling effects were 
presented as the frequency of the lowest or the highest possible 
score achieved respectively by respondents. If more than 15% of 
the participants scored the lowest or highest value, a floor or 
ceiling effect was considered [35]. Statistical analysis was per-
formed using SPSS Statistics 26. P-value less than 0.05 was con-
sidered significant for all analyses. The study was approved by 
the Protection Official Agent at the Oslo University Hospital. All 
participants received written and oral information about the study 
and gave written consent to participate.

Results

Translation process

The translation process of the questionnaires revealed no major 
problems. There was little need for transcultural adaptation as 
Belgium and Norway are quite similar from a cultural perspective. 
The expert group of healthcare professionals and the pilot testing 
group examined the relevance of the questions. This resulted in 
some minor changes from the verbatim translation, for instance, 
the item of opening a breadbox was altered to opening a lunch 
box as this is more in line with everyday routines and use for 
Norwegians. This is also in accordance with the Danish version [29] 
and more in line with the original French and Dutch versions [19].

Participants

A sample of 39 adults (16 men and 23 women) with DM1 were 
recruited from the Norwegian Registry for Hereditary and 
Congenital Neuromuscular Diseases and Oslo University Hospital. 
Data were collected between 2018 and 2021. The participant’s 
characteristics like age and time since diagnosis are described in 
Table 1.

Test-Retest reliability and internal consistency

We found that both questionnaires had excellent test-retest reli-
ability. The ABILHAND-NMD had an ICC3,1 = 0.91 (95% CI) of (CI: 
0.84–0,95) with p < 0.001 and the ACTIVLIM had an ICC3,1 = 0,93 
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(95% CI) (CI: 0.87–0.96) with p < 0.001. Internal consistency of the 
ABILHAND-NMD and the ACTIVLIM was good with Cronbach’s α 
(95%CI) of 0.80 (0.69–0.88) and 88 (0,82-0,93) respectively. Table 
2 and Table 3 show the differences in responses between the two 
test occasions.

Figures 1 and 2 show the percentages of the different answer 
alternatives in the test and retest for the ABILHAND-NMD and 
the ACTIVLIM. These figures show that the most difficult items 
(on the left in the table) have a higher response rate of the answer 
alternatives difficult and impossible than the easier items (on 
the right).

Figures 3 and 4 are the Bland-Altman plots, showing the dif-
ference (logits) between the measurements plotted against the 
mean (logits) of the 2 test occasions for the ABILHAND-NMD and 
the ACTIVLIM. The dotted lines represent the 95% CI for limits of 
agreement and are drawn at d ± 1.96 × SD difference. The mean 
systematic difference is small on both occasions, and most of the 
dots fall between the dotted lines.

Validity and floor and ceiling effect

Participants in the pilot group and the healthcare professionals 
reported that the ABILHAND-NMD and the ACTIVLIM included 
relevant questions for people with neuromuscular disorders 
regarding both impairments and activity limitations. The correla-
tion between the ABILHAND-NMD and the ACTIVLIM was high 
(r = 0.71. (CI:0.60–0.85)). p < 0.001. The correlations between Quick 
DASH and both the ABILHAND–NMD and the ACTIVLIM were 
high and negative (r= −0.81. (CI: −0.81– −0.68)) and (r=–0.83 
(CI:–0.90– −0.76)) respectively (p < 0.001). The ACTIVLIM was highly 
negatively correlated with MIRS (r= −0.72 (CI: −0.84– −0.52)) 
p < 0.001. There was a medium (r=–0.50 (CI: −0.77 – −0.17)) neg-
ative correlation between the ABILHAND–NMD and MIRS p = 0.001. 
There was no floor effect as all the participants were able to 
perform with ease at least some of the functions in the 

Table 1. Participant characteristics, 39 participants with Myotonic Dystrophy type 1.

Gender: female (%) 23 (59)
age, mean years (sD); range) 43 years ([13]; 18–67)
time since diagnosis: mean years (sD); 13 (8)
Debut of symptoms: mean years (sD); 23 (12)
MiRs scores N = 38 (%)
1 1 (2.6)
2 5 (12.8)
3 13 (33.3)
4 14 (35.9)
5 5 (12.8)
Physiotherapy: N = 38 (%)
yes 17 (44.7)
no 21 (55.3)
Rehabilitation: N = 38 (%)
yes 8 (21.1)
no 30 (78.9)
handedness: N = 38 (%)
Right 33 (86.8)
left 5 (13.2)
living situation: N = 38 (%)
living at home 31 (81.6)
living at home with assistance 7 (18.4)
Marital status: N = 37 (%)
Married/partner 21 (56.8)
single 16 (43.2)
Working: N = 39 (%)
Fulltime 8 (20.5)
Parttime 7 (17.9)
not working 24 (61.5)
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ABILHAND-NMD and the ACTIVLIM. There was a potential ceiling 
effect as six participants (15%) scored all items being easy in the 
ACTIVLIM, and 5 participants (13%) scored all items being easy 
in the ABILHAND-NMD.

Discussion

Translation process

The ABILHNAD-NMD and the ACTIVLIM were successfully trans-
lated into Norwegian. The participants found both questionnaires 
easy to understand and answer, and the time to answer was 
short. None of the participants reported problems understanding 
the items to the helping researchers. Concerning the item about 
counting banknotes, it was commented by participants (during 

the data collection) that Norwegians rarely carry banknotes any-
more, as most Norwegians use debit or credit cards for their 
money transactions. Although this was mentioned by several 
participants, most had a clear idea of how they could handle 
real money if they had to. Some items had higher variability in 
the responses, indicating that the participants understood the 
questions differently from test to retest. Participants commented 
on the difficulty of buttoning a shirt depended on the shirt. 
Moreover, when it came to opening a toothpaste, they wondered 
if it meant opening the cap (easy) or removing the aluminium 
foil sealing that is under the cap on a new toothpaste (difficult). 
Most of the participants found it easy to turn on and off a tap. 
A few decades ago, most faucets in Norway had knobs where 
you would turn the water on and off with a twisting motion. 
Today most faucets require lifting up and pushing down to turn 

Table 3. the discrepancy in answers between test occasions 1 and 2 aCtiVliM.

the difference in score between test occasions [2–1] * 
(%)

Manual ability (a) are items applicable only to adults Responder on test and retest, n (%) −1 0 + 1 +2

Carrying a heavy load (a) 39 (100) 12 (30.8) 23 (58.9) 4 (10.3) 0 (0)
Walking more than 1 kilometre (a) 39 (100) 4 (10.3) 31 (79.4) 4 (10.3) 0 (0)
Walking upstairs 39 (100) 5 (12.8) 28 (71.8) 6 (15.4) 0 (0)
standing for a long time (± 10 min) (a) 39 (100) 5 (12.8) 33 (84.6) 1 (2.6) 0 (0)
stepping out of a bathtub 33 (85) 1 (3) 28 (84.9) 3 (9.1) 1 (3)
Walking downstairs 39 (100) 4 (10.2) 33 (84.6) 1 (2.6) 1 (2,6)
taking a bath 34 (87) 1 (2.9) 32 (94.2) 1 (2.9) 0 (0)
Dressing one’s lower body 39 (100) 2 (5.1) 33 (84.6) 4 (10.3) 0 (0)
Walking outdoors on level ground 39 (100) 0 (0) 37 (94.9) 2 (5.1) 0 (0)
Getting into a car (a) 39 (100) 3 (7.7) 33 (84.6) 3 (7.7) 0 (0)
taking a shower 39 (100) 0 (0) 38 (97.4) 1 (2.6) 0 (0)
Wiping one’s upper body 39 (100) 1 (2.6) 36 (92.3) 2 (5.1) 0 (0)
Putting on a t-shirt 39 (100) 0 (0) 38 (97.4) 1 (2.6) 0 (0)
hanging up a jacket on a hatstand 39 (100) 2 (5.1) 37 (94.9) 0 (0) 0 (0)
sitting on the toilet 39 (100) 1 (2.6) 36 (92.3) 2 (5.1) 0 (0)
Washing one’s upper body 39 (100) 1 (2.6) 36 (92.3) 2 (5.1) 0 (0)
opening a door 39 (100) 0 (0) 39 (100) 0 (0) 0 (0)
Washing one’s face 39 (100) 0 (0) 39 (100) 0 (0) 0 (0)

aCtiVliM *0 indicates that participants rated the same response option at both the test and retest; a positive or negative value indicates that the rating at the 
retest was higher or lower, respectively than at the first test occasion.

Figure 1. test-retest abilhanD-nMD.
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the water on and off. This is arguably easier than the twisting 
motion and might be an explanation for the high number of 
participants who reported that this task was easy to perform. 
In contrast, opening a jar of jam (twisting motion) from the 
quick-DASH questionnaire was one of the most difficult items 
to perform. As seen in Figure 2 there are two items on the 
ACTIVLIM that had a lower response rate (taking a bath and 
getting out of a bathtub) indicating that these were activities 
not performed by the participants in the last few months. In 
Norway, there is a tendency to remove bathtubs in favour of 
showers, especially when the house owner has muscle impair-
ments or balance issues.

Participants

The questionnaires were developed for children and adults with 
all types of neuromuscular disorders. We have tested the translated 
versions only in adults with DM1. The participants in the study 
were in all stages of the disorder, with most of them in the earlier 
stages of the disease (stage 2 and 3 as measured by MIRS), indi-
cating only limited muscle impairment. This is also confirmed by 
the tendency of ceiling effects. A higher number of participants in 
more severe stages of the disease would likely have reduced the 
percentages of participants responding to the items easy to perform 
and this could also have resulted in floor effects.

Figure 3. bland-altman plot abilhanD.

Figure 2. test-retest aCtiVliM.
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Reliability and validity

The test-retest reliability and the content and concurrent validity 
of the translated versions of the questionnaires are high. We found 
that the ABILHAND-NMD had an excellent test-retest reliability 
and internal consistency with an ICC3,1 value of 0.91 and a 
Cronbach’s alpha of 0.95. The ICC values are in agreement with 
earlier studies of the ABILHAND reported for other diseases, like 
stroke (ICC = 0.85–0.91) [17], systemic sclerosis (ICC= 0.96) [36] 
and rheumatoid Arthritis (ICC= 0.86) [28]. The ACTIVLIM had an 
excellent test-retest reliability and internal consistency with an 
ICC value of 0.95 and a Cronbach’s alpha of 0.97. This is in accor-
dance with earlier studies on the ACTIVLIM with ICC values of 
0.93 (8) and 0.96 (20). The high correlation and good convergent 
validity between the ABILHAND-NMD and the ACTIVLIM have also 
been demonstrated in a previous study [7]. The negative correla-
tion between MIRS and both the ACTIVLIM and the ABILHAND-NMD 
was as predicted since the instruments are inversely scored. A 
higher ACTIVLIM and ABILHAND-NMD score indicates a higher 
activity level and a better hand function while a higher MIRS 
score indicates more severe muscle impairment.

As reported in this study, we also expected to find a higher 
negative correlation between MIRS and the ACTIVLIM compared 
with MIRS and the ABILHAND-NMD. MIRS is an ordinal scale where 
the lower scores (2 and 3) imply distal weakness while the higher 
scores (4 and 5) imply proximal weakness [5]. More severe proximal 
muscle impairment has higher implications for activity limitations 
like stair climbing and going for walks than it does for hand func-
tion. Both the ACTIVLIM and the ABILHAND-NMD were negatively 
correlated with quick-DASH. We found that quick-DASH had a high 
test-retest reliability (ICC= 0.93), but we will argue that it has lower 
validity for the population of patients with neuromuscular diagnoses 
than the ABILHAND-NMD and the ACTIVLIM. Some of the items in 
the quick-DASH were difficult for our participants to perform, but 
not necessarily because of their impaired arm- and hand function 
which is what the quick-DASH is meant to uncover. Several patients 
with DM1 might have sleeping difficulties (as is one of the 

questions asked in quick-Dash) [37], but this is not necessarily 
related to their impaired arm- and hand function.

We expected the correlation between ABILHAND and 
quick-DASH to be higher than between quick-DASH and ACTIVLIM. 
This is because both ABILHAND and quick-Dash are developed to 
test the level of impairment in the arm and hand [7,10]. But in 
fact, the correlations were similar, and actually higher between 
quick-DASH and ACTIVLIM. This might be because some of the 
questions in the quick-DASH can be related more to activity lim-
itations than arm impairment [10] like doing household chores 
or carrying a shopping bag.

For people with DM1 performing heavy household chores may 
be difficult due to reduced balance and motor impairments in 
the lower extremities [38]. There was a high correlation between 
the ABILHAND-NMD and the ACTIVLIM. This implies a good con-
vergent validity, as has been shown earlier [7].

We found no floor effect as none of the participants was 
unable to perform at least some of the items on the 
ABILHAND-NMD and the ACTIVLIM. Our study showed a potential, 
but not definite ceiling effect of both instruments when used on 
our participants. On the ABILHAND-NMD 13% of the participants 
and on the ACTIVLIM 15% of the participants were able to perform 
all tasks with ease. A limit of more than 15% of the cases was 
defined as a ceiling effect [35]. A possible ceiling effect of the 
ABILHAND-NMD [7] and the ACTIVLIM [20] has been reported 
earlier and should be taken into consideration when used in future 
studies. This highlights the need to use several outcome measures 
(clinical and PROMS) in both research and clinical practice, to 
ensure that we get the full picture of the participants.

Implications for future use and research

DM1 is a disorder that affects arm and hand function and leads 
to activity limitations. Therefore, it is important to have tools that 
identify and assess these issues. To translate and evaluate PROMS 
targeting these functions is important. Although a disease-specific 

Figure 4. bland-altman plot aCtiVliM.
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PROM might have some advantages, there are challenges with 
translating and testing questionnaires for specific rare disorders. 
One challenge is to get enough participants according to rec-
ommendations [39]. This can be overcome by multicentre collab-
orations [39], often internationally. But when we want to assess 
if the translated Norwegian version of the questionnaires is ade-
quate for academic purposes, we need to test them on a 
Norwegian-speaking population. We have tested the Norwegian 
versions of the ABILHAND-NMD and the ACTIVLIM with an adult 
DM1 population, but the questionnaires are designed for use in 
all neuromuscular disorders and ages [7,8]. To have PROMs that 
can be used across different types of neuromuscular diseases is 
useful because that is often the reality for clinicians. It is unre-
alistic to expect health- care professionals to use patient-specific 
PROMs in everyday clinics. But we should encourage them to 
start using PROMs to get a better understanding of their patients 
and the challenges they face. In research, different types of neu-
romuscular disorders are often included together in studies on 
the effect of exercise and physiotherapy. This improves the sta-
tistical power of the studies since the number of participants 
will increase. However, it might introduce more difficulties when 
interpreting the results, since the neuromuscular disorders are 
heterogeneous. Even within the DM1 population, there are large 
variations when it comes to symptoms, age of onset and disease 
severity [1]. The patient population heterogeneity in addition to 
the rareness of the disease complicates the designing, performing 
and analysing clinical trials.

Limitations of the study

The relatively low number of participants is a limitation of the 
study. The results of the validity of the questionnaires should 
therefore be interpreted with caution. Structural validity was not 
assessed using factor analysis or Rasch analysis on the Norwegian 
version of the questionnaires due to the limited number of par-
ticipants. However, DM1 is a rare diagnosis, and the number of 
available participants is limited. Although we have tried to recruit 
people in all stages of the disease, we acknowledge that there 
is probably an underrepresentation of severely affected individuals 
in this study.

Conclusion

We found that the Norwegian versions of the ABILHAND-NMD and 
the ACTIVLIM are reliable with high test-retest reliability and internal 
consistency. Both instruments showed high content and concurrent 
validity, with no floor effect, but a potential ceiling effect. Further 
studies on the validity should be considered, due to the relatively 
small sample size in this study. The questionnaires are easily under-
stood by participants, easy to administer and take a short time to 
answer. The Norwegian versions of the ABILHAND-NMD and the 
ACTIVLIM can be used in clinical settings as well as potential out-
come measures in future clinical trials in DM1.
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