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Abstract

Background: To validate Individualized Neuromuscular Quality 
of Life Questionnaire (INQoL) in Serbian patients with myotonic 
dystrophy type 1 (DM1). 

Methods: This study included 102 patients with adult onset DM1. 
Validation included reliability analysis (internal consistency, re-
producibility), content-related validity (psychometric evaluation, 
construct-related validity, criterion-related validity) and concurrent 
validity.

Results: The internal consistency of the Serbian version of INQoL 
was excellent (Cronbach’s alpha 0.864-0.961). Test-retest reliabil-
ity satisfi ed the requested level (intraclass correlation coeffi cient 
0.713-0.979). Item internal consistency and discriminant validity 
were excellent. INQoL scores were signifi cantly affected by age of 
patients, duration of disease and severity of muscular impairment 
(P < 0.01), slightly affected by education (P < 0.05) and not related 
to gender (P > 0.05). Correlation between INQoL scales and com-
parable SF-36 domains was signifi cant (P < 0.01) but INQoL also 
registered locking and body image omitted by SF-36.

Conclusions: Serbian version of INQoL is reliable and valid 
quality of life (QoL) measure for patients with DM1, able to capture 
disease specifi c issues usually omitted by generic questionnaires.

Keywords: INQoL; Myotonic dystrophy type 1; Quality of life; 
Validation

Introduction

Myotonic dystrophy type 1 (DM1) is the most common mus-
cular dystrophy in adults and can affect muscular, cardiac, 
ocular, endocrine, respiratory, gastrointestinal and central 
nervous system [1]. Progressive multi-organ involvement 
leads to increasing disability and restricted social participa-
tion [2]. Measuring quality of life (QoL) in this chronic and 
incurable disorder is essential [3] since it allows to target 
the management of such patients. However, there are very 
few studies that have specifi cally assessed QoL in DM1 [4, 
5]. Generic QoL questionnaires like SF-36 have been  used 
in DM1 patients  to assess the infl uence of some lesser rec-
ognized  symptoms such as fatigue, daytime sleepiness and 
pain on QoL [6, 7, 8] and as a secondary outcome measure 
in clinical trials [9, 10]. The use of generic questionnaires 
is acceptable in patients with neuromuscular disorders [3], 
but they can capture some issues superfl uous to those with 
muscle disorders and omit some important issues which may 
instead be captured by disease or symptom specifi c QoL 
questionnaire.

The Individualized Neuromuscular Quality of Life ques-
tionnaire (INQoL) is a muscle disease specifi c QoL measure 
which has been developed and validated in the United King-
dom on a heterogeneous group of patients with neuromus-
cular disorders [11]. INQoL has also been validated in Italy 
confi rming that INQoL is a reliable, valid and practical mea-
sure for QoL assessment able to capture issues specifi cally 
relevant to the muscle condition [12]. These studies suggest-
ed that validity of INQoL should be extended to other coun-
tries using larger and more homogenous diagnostic groups 
[11, 12].

The aim of this study was to translate and validate IN-
QoL for use in Serbian patients with DM1.

Materials and Methods
  

Patients with adult onset DM1 were consecutively 
recruited from the outpatient clinics of the Department of 
Neuromuscular Disorders of the Neurology Clinic, Clinical 
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Centre of Serbia in the period from July 2009 until October 
2010. The diagnosis of DM1 was confi rmed by gene analysis 
(CTG between 200-800 repeats). Test-retest reliability 
of INQoL was assessed by administering it twice 10 days 
apart in fi rst 30 subjects recruited. The 10 day interval was 
considered short enough to minimize actual changes in DM1 
condition but long enough to reduce recall. All patients gave 
their informed consent to participate in the study and the 
study was approved by the Ethical Board of the Neurology 
Clinic. Patients were assessed using Muscular Impairment 
Rating Scale (MIRS) and they also completed the SF-36 and 
INQoL.

The Muscular Impairment Rating Scale (MIRS) was 
used to rate severity of muscular involvement in DM1 [13]. 
The MIRS is an ordinal fi ve-point rating scale, established in 
accordance with the clinically recognized distal to proximal 
progression of the muscular involvement in DM1, and based 
partly on a manual muscle testing of 11 muscle groups. It is a 
quick, simple, and reliable measurement of muscular impair-
ment in DM1. The MIRS is useful to monitor major stages of 
DM1 progression, to study the natural history of the disease, 
and to identify homogeneous groups of patients for clinical 
trials [13].

All patients were also assessed with SF-36, Serbian 
version [14], which is the most widely used patient-based 
health-related generic questionnaire. It was also proved to 
be valid for use in patients with neuromuscular disorders [3]. 
The SF-36 is a multi-item scale that assesses eight health 
concepts: limitations in physical activities (PF), limitations 
in usual role activities due to physical problems (RP), bodily 
pain (BP), general health perception (GH), vitality (VT), 
limitations in social activities (SF), limitations in usual 
role activities due to emotional problems (RE) and general 

mental health (MH). Each of eight domains is scored on a 
0-100 scale, with a higher score indicating a better health-
related QoL. In addition, it is possible to calculate physical 
composite score (PCS) consisting of PF, RP, BP and GH 
domains, mental composite score (MCS) consisting of VT, 
SF, RE and MH domains, as well as total SF-36 score. All 
scores are given in a 0-100 point scale.

Patients completed INQoL [11]. INQoL consists of 45 
questions within 10 sections. Four sections measure the 
impact of common muscle disease symptoms (weakness, 
locking (aka myotonia), pain and fatigue). Five sections 
measure the infl uence of the muscle disease on particu-
lar areas of life (activities, independence, relationships, 
emotions and body image). The last section is related to 
disease treatment. All responses are given in a seven-point 
Likert scale. The fi nal score for each of nine sections is 
presented as a percentage of the maximum detrimental 
impact with a higher percentage indicating greater symp-
tom impact or worse QoL. From the treatment section two 
scores are calculated (perceived treatment effect and ex-
pected treatment effect) as the trade-off between the posi-
tive and side effects of the treatment. Overall QoL score 
is calculated from fi ve sections assessing the infl uence of 
the muscle disease on particular areas of life. In summary, 
INQoL includes 45 items, 10 sections, yielding 11 scores 
and one total score.

INQoL was cross-culturally adapted and translated 
using the standard recognized methodology [15]. INQoL 
was translated into Serbian by two translators, native 
Serbian speakers bilingual in English. The two independent 
translations were discussed by the translators and by experts 
in neuromuscular disorders (V.R.S. and S.P) resulting in a 
fi rst draft Serbian version of INQoL. This version was back 

Patients characteristics All patients
 (n = 102)

Test-retest subgroup
 (n = 30)

Gender (%)
     male
     female

46.1
53.9

50.0
50.0

Age
(mean years ± SD) 45.8 ± 12.1 48.4 ± 8.6

Educational level*

(mean years ± SD) 11.1 ± 2.6 12.8 ± 1.9

Duration of disease
(mean years ± SD) 19.6 ± 9.5 22.6 ± 16.0

Severity of disease (MIRS) (%)
     II
     III
     IV
     V

19.6
28.4
31.4
20.6

13.3
26.7
43.3
16.7

Table 1. Demographic and Clinical Characteristics of Investigated DM1 Patients

*P < 0.05.
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translated into English by two translators, native English 
speakers bilingual in Serbian. These two translations were 
compared with original INQoL by the translators and the 
physicians (V.R.S. and S.P) resulting in the second draft 
Serbian version of INQoL. Second draft was tested in 8 
patients with DM1 who were native speakers of Serbian. 
After minor corrections, athird and fi nal Serbian version of 
the INQoL was agreed.

INQoL was validated using previously published guide-
lines [16]. Reliability analysis included internal consistency 
and reproducibility (test-retest reliability). We also assessed 
content-related validity, i.e. psychometric evaluation (item 
internal consistency and item discriminant validity), then 
construct-related validity (known-group validity), criterion-
related validity (correlation between INQoL and MIRS) and 
concurrent validity (comparison between INQoL and SF-36 
as well as comparison of MIRS with both of these QoL ques-
tionnaires).

Normality of data was tested by the Kolmogorov-
Smirnov test. To compare the two patients groups, Mann-
Whitney U test, Student’s t-test and χ2 test were used, as 
appropriate. Since INQoL is composed of 11 sections, internal 
consistency was analyzed for each section using Cronbach’s 
alpha (minimal standard was 0.70 for group comparisons 
and 0.90 for individual comparisons). Test-retest reliability 
was assessed by intraclass correlation coeffi cient (ICC) 
(minimal standard was 0.70 for group comparisons and 0.90 
for individual comparisons). The mean, standard deviation 
and percentage of patients obtaining top score (ceiling 
effect) and bottom score (fl oor effect) were calculated. Item 
internal consistency was analyzed as Spearman’s correlation 
coeffi cient between an item in a domain and the domain 
score computed from all other items in the same domain (R ≥ 
0.40 meaning appropriate inclusion of items within a specifi c 
domain). Internal convergence success was expressed as a 
percentage of the internal correlation coeffi cients above 
0.40. Item discriminant validity was assessed as Spearman’s 
correlation coeffi cient between an item of a section and the 
other similar sections. Item discriminant validity failure 
was expressed as a percentage of correlations of items with 
own scales lower than correlations with other similar scales. 
Construct-related validity was assessed as an expected 
impact of gender (Mann-Whitney U test), age, education 
and duration of disease (Spearman’s correlation coeffi cient) 
on questionnaire scores. The relationship between MIRS 
and INQoL scores was analyzed by ANOVA representing 
criterion-related validity. The association between the INQoL 
scales and total score with each of the scales and SF-36 
summary indexes was analyzed by Spearman’s correlation 
coeffi cient. In addition certain scales of both questionnaires 
were compared in terms of correlation with MIRS (linear 
regression analysis). In all analyses, signifi cance testing was 
two-sided, with α sets at 0.05 for statistical signifi cance and 
0.01 for high statistical signifi cance.IN
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Results
 

Demographic and clinical features of investigated patients 
are listed in the Table 1.

INQoL was self-completed in approximately 20 min-
utes. All patients found the Serbain INQoL questionnaire 
understandable and that the language used was appropriate 
and simple.

The internal consistency of the Serbian version of 
INQoL was excellent and satisfi ed the level for individual 
comparison in 7 of 10 scales (Cronbach’s alpha 0.903-
0.961). Emotions and body image scales satisfi ed level 
for group comparison with Cronbach’s alpha of 0.898 and 
0.864, respectively. However, internal consistency of the 
treatment section was somewhat below requested values 
(0.625). (Table 2)

A subgroup of 30 patients was tested for reproducibility. 
These patients did not differ from overall group (P > 0.05) 
except that they had better education (P < 0.05) (Table 1). 
Test-retest reliability of the questionnaire satisfi ed the level 
for individual comparison in 4 of 10 scales (ICC 0.910-
0.979). Rest seven scales satisfi ed level for group compari-
son (ICC 0.713-0.895). (Table 2)

Mean scores of INQoL in DM1 patients are showed in 
the Table 3. Floor effect was signifi cant for pain scale while 
ceiling effect was insignifi cant (Table 2).

Item internal consistency was satisfactory except for 
treatment scales. For all scales internal convergence success 
was 100%, except treatment scores. Item discriminant 

validity was excellent with failure of 0 for each item. (Table 
3)

There was no difference in any INQoL score between 
male and female subjects (P > 0.05). Age of patients and du-
ration of DM1 showed signifi cant positive correlation with 
all INQoL scales (P < 0.01) except treatment scores (P > 
0.05). Lower education was correlated with worse score on 
activities scale and with worse total QoL score (P < 0.05). 
(Table 4)

Positive correlation was observed between MIRS and all 
scales of INQoL (P < 0.01) except treatment domains (P > 
0.05). (Fig. 1)

There was a negative correlation between INQoL scales 
and SF-36 domains (as expected for the differing directions 
of their scoring) and the strongest correlations are listed in 
the Table 5. INQoL total score showed signifi cant correla-
tion with both PCS and MCS of SF-36 (P < 0.01). INQoL 
scales explained 43% of variance of MIRS, while compa-
rable SF-36 domains explained 42% of variance of MIRS. 
PF score of SF-36 had better correlation with MIRS than 
comparable weakness and activities scales of INQoL. Pain 
scale of INQoL more signifi cantly contributed to MIRS than 
comparable BP score of SF-36.

Discussion
  
Initial validations on INQoL included large but heteroge-
neous groups of patients with different muscular disorders 

INQoL domain Score Range Ceiling effect
(%)

Floor effect
(%)

Weakness 65.89 ± 28.77 0.00-100.00 14.71 2.94

Locking 59.80 ± 30.62 0.00-100.00 8.82 1.96

Pain 39.32 ± 34.35 0.00-100.00 2.94 28.43

Fatigue 54.28 ± 36.43 0.00-100.00 11.76 18.63

Activities 54.56 ± 32.20 0.00-100.00 0.98 2.94

Independence 46.40 ± 34.71 0.00-100.00 3.92 12.75

Social relationships 22.41 ± 24.13 0.00-96.29 0.00 17.65

Emotions 38.43 ± 28.19 0.00-97.22 0.00 7.84

Body image 49.10 ± 30.81 0.00-100.00 2.94 11.76

Perceived treatment 25.33 ± 29.83 -33.33-100.00 1.96 0.00

Expected treatment 32.52 ± 36.92 -50.00-100.00 1.96 0.00

QoL total 46.82 ± 26.07 0.00-92.78 0.00 0.98

Table 3. Scores on INQoL in DM1 Patients (n = 102)
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[11, 12], while our study comprised only patients with DM1. 
Our data demonstrate that Serbian version of INQoL is un-
derstandable, easy to administer, reliable and valid QoL 
measure for use in DM1 and it is able to capture disease spe-
cifi c issues usually omitted by generic questionnaires.

The internal consistency of the Serbian version of IN-
QoL was excellent except for treatment section. This may be 
explained by the fact that treatment section includes ques-
tions about positive and negative effects of perceived and 
expected treatment [11], thus intercorrelation between these 
items was expected to be low.

Reproducibility of INQoL was excellent which is in 
agreement with previous reports on a heterogeneous group 
of patients [12]. Of note, reproducibility was excellent for 
myotonia which is consistent with the clinician perception 
that myotonia in DM1 shows less fl uctuation compared with 
that seen in myotonic dystrophy type 2 or non-dystrophyic 
myotonias [1].

In our patients the highest detrimental impact was found 
for weakness, locking, fatigue and activities and the lowest 
score was observed for pain, social relationships and emo-
tions. Italian validation of the INQoL was performed on 
1092 patients with different muscular disorders but exam-
ined criterion-validity in a subgroup 70 DM1 patients mak-
ing it comparable to our group [12]. A similar profi le of det-
rimental impact was observed in Italian DM1 subgroup and 
in our patients, but our patients scored worse in all INQoL 
scales in comparison to the Italian DM 1 patients [12]. This 
fi nding is consistent with our previous research [4] which 
showed that Serbian patients with DM1 scored worse also on 
SF-36 in comparison to Italian DM1 patients [5]. We specu-
lated that relatively better health care, community services 

and overall economic situation in Italy in comparison to Ser-
bia may improve patients’ quality of life since environmental 
factors are known to have a tremendous infl uence on lives of 
DM1 patients and their families [2, 17].

We found signifi cant fl oor effect only for pain scale. 
This fi nding is not due to the weakness of the INQoL but it 
probably refl ects the fact that pain is not present in 40% of 
DM1 patients [18, 19].

Item discriminant validity was excellent for all analyzed 
scales, while internal convergence success was excellent for 
all scales, except for treatment scores. This is due to the spe-
cifi c calculation of the treatment scores: they are expressed 
as the trade-off between the positive and side effects of the 
treatment [11].

We found that INQoL scores had signifi cant positive 
correlation with age of patients, duration of disease and se-
verity of muscular impairment, and they were only slightly 
affected by educational level and not related to patients’ gen-
der. Previous researches on DM1 patients showed that age 
of patients [4, 5], disease duration and severity of muscular 
impairment [4, 5, 12] also similarly correlated with QoL. 
Weaker correlation was previously observed between edu-
cational level and QoL measured by SF-36 [4]. Some studies 
showed that female neuromuscular patients had worse QoL 
in comparison to male patients [12], but other studies did not 
fi nd any gender differences in DM1 [4, 5].

INQol total index signifi cantly correlated with SF-36 to-
tal score as well as with both PCS and MCS suggesting that 
INQoL captures both physical and mental limitations caused 
by muscular disorder. However, INQoL has the advantage 
of recording specifi c disease symptom impacts omitted by 
generic questionnaire such as locking and body image [11, 

Figure 1. Criterion-related validity of INQoL in DM1 patients: correlation of INQoL scores with severity of disease 
(MIRS) (n = 102, **P < 0.01)
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12]. Furthermore, our results suggested that INQoL better 
captures pain problems in DM1 patients than BP domain of 
the SF-36. INQoL also has the advantage that the effects of 
symptoms are separated from questions about life domains. 
This separation allows “shifts” in patients’ internal standards 
to be identifi ed if satisfaction with life domains has altered 
independently from a change in perceived symptoms [11]. It 
may be possible that in DM1 in contrast to other disabling 
neuromuscular disorders adaptive coping behavior is re-
duced or even not present because of frontal lobe dysfunc-
tion and avoidant personality trait that have been previously 
reported in these patients [20, 21]. 

There are still several limitations to our study. The fi rst 
one regards INQoL itself. INQoL has been so far validated 
on heterogeneous groups of muscle diseases having in com-
mon disability and chronic muscle impairment [11, 12] and it 
may be considered as a symptom-specifi c and not a disease-
specifi c QoL questionnaire. However, our data confi rmed its 
validity on a homogeneous group of patients with DM1. Sec-
ond problem is that DM1 is a multi-system disease includ-
ing, for example, cognitive impairment and respiratory com-
plications [1, 22] that may not be captured by INQoL. Other 
specifi c QoL scales may be required for these aspects. Alter-
natively, further symptoms relevant to DM1 such as ptosis, 
swallowing diffi culties, daytime sleepiness etc. [23] could be 
potentially added to the impact section of the INQoL but this 
would need additional validation. Finally, the cross-sectional 
design of our study precludes analysis of the responsiveness 
of INQoL. Since DM1 is a slowly progressive disease, the 
follow-up period for responsiveness analysis needs to be at 
least 5-10 years and this is going to be our next step.
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