
INTRODUCTION
CARE-NMD is a 3-year multi-centre study (2010-2013) to 
implement best-practice standards of care for Duchenne 
muscular dystrophy (DMD) across Europe. Care Centres 
in seven European countries (Bulgaria, the Czech Repub-
lic, Hungary, Poland, Germany, the United Kingdom and 
Denmark) formed a network to evaluate existing treat-
ment practices, assess Care and the subjective percep-
tion of Health-related Quality of Life (HRQoL) in persons 
with DMD in the seven countries.

The study of HRQoL aims at assessing the differences 
between countries or regions, change in HRQoL by age 
and the influence of medical treatment (steroids). Eligible 
and valid data on HRQoL were available for 944 patients 
aged 2-46 years. This part of the study presents the re-
sults on HRQoL among adult patients (≥ 18 years) with 
DMD. 

METHODS
Patients were recruited from the TREAT-NMD national 
DMD patient registries in the participating countries. In 
September 2011, an invitation to participate in the study 
was sent to each patient who had registered in the na-
tional register in any of the seven countries.  Questions 
of generic HRQoL (SF-36 and WHOQOL-BREF) were 
sent to participants ≥ 18 years together with a compre-
hensive questionnaire on Care. All communication and 
questionnaires were in the local language.

Adult patients were categorized into three sub-age 
groups of 18-22 years (n=94), 23-27 years (n=92) and 28-
46 year-olds (n= 47). Scale scores ranging from  0 to100 
were calculated for both HRQoL questionnaires and the 
influence of age, Eastern/North-Western part of Europe 
and use of steroids on HRQoL were compared using 
one-factorial ANOVA.  
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 DISCUSSION
The results indicate that increasing age in adults with 
DMD does not lead to a lower HRQoL as measured by SF-
36 and WHOQOL-BREF, nor does the use or non-use of 
steroids. The differences between participants in some of 
the domains in the HRQoL scales (e.g. Mental and Envi-
ronment) could be due to better economics in North-West-
ern European countries where a person with DMD has 
more aids and, thus, other preconditions for participation. 
However, the results must be “handled with care” since 
the age and country specific patient groups differed in 
size. There were four times as many adult participants 
from North-Western European countries compared to 
Eastern European countries and only ten participants 
were more than 22 years in the Eastern European coun-
tries. The latter could be due to a possible low registration 
rate in the Eastern European countries, but it could also 
indicate a need for improving rehabilitation and respirato-
ry care in order to increase the adult population.
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Introduction

Registries in clinical trials
Registries permit the identi�cation of a patient 
population with a precise genetic diagnosis, and are thus 
essential to the development of novel, mutation-speci�c 
therapeutic approaches such as exon-skipping. A core 

driving factor in their development has often therefore 

been clinical trial readiness: e.g. determining trial viability 

for a speci�c genetic mutation

However, as registries also enable contact with a patient 
population, they o�er research opportunities outside the 

clinical trial domain. These include surveying availability 

of high-quality care and quality of life issues. Furthemore, 
registries permit the distribution of care infromation 

aimed at that particular audience. CARE-NMD has utilised 

patient registries in both of these contexts

TREAT-NMD, MDA, PPMD, and UPPMD worked 
together to produce a Family Guide to the Care 
Standards. It is written in language that is more 
accessible  to those without a medical background 
than the original scientific paper.

It has been translated by local patient organisations 
and experts into Bulgarian, Chinese, Czech, Danish, 
Dutch, English, Farsi, Finnish, French, German, Greek, 
Hebrew, Hungarian, Japanese, Lithuanian, Norwegian, 
Polish, Romanian, Russian, Serbian, Slovenian, 
Spanish, and Turkish. 

National patient registries are a very important way of 
distributing information such as the Family Guides. 

Registries to promote
best-practice care

CARE-NMD has promoted knowledge of best-practice 
care via the translation and dissemination of the Family 
Guide to the DMD Care Standards.

Multidisciplinary, international consensus standards for 
best-practice DMD care were published in The Lancet 
Neurology in early 2010. 

The use of Patient Registries to identify patient 
cohorts for clinical trials is well established.
However, our experience in the CARE-NMD 
project demonstrates that Patient Registries are 
also very valuable tools for the dissemination of 
disease-specific information to rare disease 
patients, and to discover other factors influencing 
care and quality of life in rare diseases. 

Surveying care and quality of life in people living with DMD
CARE-NMD has conducted the largest ever survey of care 
and quality of life in patients and families living with DMD. 

1,677 questionnaires were distributed  via the National 
Patient Registries in each country. For accessibility, 
these were in the local language, in both paper and 
online versions. 
Questions were asked about the care received by each 
family via a custom questionnaire, and about their 
perceptions of quality of life using standardised 
instruments such as PedsQL, WHO-QOL, and SF-36.
Data collection began in September 2011, and was 
completed in April 2012.

Country Sent Evaluated % Evaluated
Bulgaria 73 40 54.8%

Czech Republic 191 90 47.1%

Denmark 131 90 68.7%

Germany 545 424 77.8%

Hungary 70 57 81.4%

Poland 246 142 57.7%

United Kingdom 421 228 54.2%

Overall 1677 1071 63.9%

Table 1: sent and evaluated questionnaires by country

1,180 questionnaires were received, with 109 of these not 
being included in the evaluation. 
Reasons for non-evaluation include:

• Duplicate questionnaires

• Empty questionnaires

• Respondents identified by the national registry as BMD

• Clinical data clearly indicating a non-DMD phenotype
This left 1,071 questionnaires to be evaluated after data 
cleansing, i.e. 63.9% of those sent out. 
This response rate is higher than anticipated given the 
length of the questionnaire. We believe this is in part due to 
a genuine engagement by those registered in National 
Registries, and their desire to help improve care for DMD.
The use of patient registries for this purpose has been 
extended beyond the project: the Japanese National 
Patient Registry has also distributed the CARE-NMD 
questionnaire in the same manner, building on the 
experience of this project. 
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As di�erent age groups of respondents required di�erent 
versions of the questionnaires, distribution had to be 
strati�ed by age. However, respondent anonymity also 
needed to be preseved. Using the National Patient 
Registries to distribute the questionnaire allowed both 
conditions to be satis�ed.  

Each registry provided the CARE-NMD project leaders with 
the number of patients in each age group, and each were 
supplied with a su�cient number of unique IDs for their 
patient cohort. 

The National Registries distributed the questionnaires , but 
when these were returned to the CARE-NMD project 
leaders, only the unique IDs were included - no personally 
identi�able data was provided from the Registries to the 
project. 

Diagram 1: Personally identifiable information, such as the names 
and contact details of patients, is retained by the National Patient 
Registries (left). Only anonymised data collected by the 
questionnaires is passed to the CARE-NMD project leaders (right). 
The only link between the two sets of data is the Unique ID.

RESULTS
Overall, n=201 adult patients participated in the study. Out 
of these, n=183 adult patients had valid data on at least 
one of the analysed scales of the WHOQOL-BREF and/or 
SF-36. Distribution of participants according to age and 
European country is illustrated in Table 1.

No difference was detected in any of the SF-36 domains 
or the WHOQOL-BREF between age-groups of adult pa-
tients.

Adults from North-Western European countries had higher 

Fig. 2 Health-Related Quality of Life due to the WHOQOL-BREF in adult patients by European region

Error bars represent Confidence intervals (95%) of means.
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Fig. 1 Health-Related Quality of Life due to the SF-36 in adult patients by European region. 

 
Error bars represent Confidence intervals (95%) of means. The SF-36 scale Physical function was excluded from the analyses. 
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SF-36                
is a patient-reported survey of health; it consists of 36 
items covering eight domains: Physical functioning, 
Role-physical, Bodily pain, General health, Vitality, So-
cial functioning, Role-emotional and Mental health (Ware 
& Gandek, 1998). In this study on DMD-populations the 
scale Physical functioning was excluded from the analy-
ses since the majority of patients had a scale score of 0 
indicating extremely low physical functioning.

WHOQOL-BREF           
consists 26 items covering four domains: Physical,Psy-
chological, Social relationships and Environment (The 
WHOQOL Group, 1998).

In both scales - the higher score the higher perceived 
quality of life.

Table 1 183 participants according to age-group and European country 
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mean scores in two SF-36 domains: Role-Physical (p=.017) 
and Mental health (p=.034) (figure 1) and in two WHO-
QOL-BREF domains: Physical ( p< .001) and Environment 
(p=.002), additionally, a trend was found for the scale Psy-
chological (p=0.56) (figure 2).

One patient (≤ 22 y) from Eastern Europe and 12 patients 
(aged 18-26 y) from North- Western European countries 
were on steroids. Six patients from Eastern European 
countries and 45 patients from North-Western European 

countries had used steroids, and 28 patients from Eastern 
European countries and 91 patients from North-Western 
European countries had never had steroids. 

No differences were seen in any of the SF-36 domains 
or the WHOQOL-BREF domains according to the state of 
steroid-use.

In general, scores on SF-36 were lower in DMD patients 
compared to normative data.
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Fig. 2 Health-Related Quality of Life due to the WHOQOL-BREF in adult patients by European region

Error bars represent Confidence intervals (95%) of means.
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