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Abstract

Int roduct ion: Studies on quality of life in myotonic dyst rophy (MD) are scarce and the relat ionship 

between respiratory muscle st rength and health-related qualit y of  l ife (HRQoL) has yet  to be 

determined. The present  study aims to invest igate respiratory muscle st rength and HRQoL and 

their relat ionship in MD pat ients.

Methods: Twenty-three patients (13 men, aged 40 ± 16 years) with MD were evaluated for pulmonary 

funct ion, maximal inspiratory and expiratory pressure (MIP and MEP, respect ively),  snif f  nasal 

inspiratory pressure (SNIP) and HRQoL using the Short  Form (SF-36) quality of life quest ionnaire.

Result s:  Respiratory muscle st rength values were 71 ± 20 cmH2O (64 % predicted), 76 ± 32 cmH2O 

(70 % predict ed),  and 79 ± 28 cmH2O (80 % predict ed) for MEP,  MIP,  and SNIP respect ively. 

Signifi cant  dif ferences were found in the SF-36 domains of physical funct ioning 58.7 ± 31.4 vs 

84.5 ± 23 (P < 0.01, 95 % CI = 1.6-39.9) and physical problems 43.4 ± 35.2 vs 81.2 ± 34 (P < 0.001, 

95 % CI = 19.4-6.1) when compared wit h t he reference values.  According t o single l inear 

regression analysis,  MIP explains 29 % of the variance in physical funct ioning, 18 % of physical 

problems and 20 % of vitality.

Conclusions:  Individuals with MD have reduced expiratory muscle st rength. HRQoL may be more 

impaired in some physical domains,  which might  be inf luenced by variat ions in inspirat ory 

muscle st rength.

© 2010 Published by Elsevier España, S.L. on behalf of Sociedade Portuguesa de Pneumologia. 

All rights reserved.
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Força muscular respiratória e qualidade de vida em pacientes com distrofi a miotonica

Resumo

Int rodução:  Na dist rofi a miotônica (DM) estudos sobre qualidade de vida relacionada à saúde 

(QVRS) ainda são escassos e a sua relação com a força muscular respiratória não foi determinada. 

Este estudo teve como obj et ivo a avaliação da força muscular respiratória e da QVRS, além de 

determinar as relações ent re estas variáveis na DM.

Mét odos:  Foi aval iada a função pulmonar,  as pressões respiratórias máximas inspiratórias e 

expiratórias (PImáx e PEmáx, respect ivamente), pressão nasal inspiratória de snif f  (SNIP), e a 

QVRS at ravés do quest ionário genérico SF-36 em 23 pacientes (13 homens, idade 40 ± 16 anos) 

com DM.

Result ados:  Os valores encont rados da força muscular respiratória foram de 71 ± 20 cmH2O (64 % 

predit ivo), 76 ± 32 cmH2O (70 % predit ivo), e 79 ± 28 cmH2O (80 % predit ivo) para PEmax, PImax 

e SNIP respect ivamente. Encont ramos diferenças signifi cat ivas nos domínios de SF-36 de função 

física 58,7 ± 31,4 vs.  84,5 ± 23 (p < 0,01, 95 % CI = 1,6 — 39,9) e problemas físicos 43,4 ± 35,2 vs.  

81,2 ± 34 (p < 0,001, 95 % CI = 19,4 — 6,1) comparado com os valores de referência. A analise de 

regressão l inear demonst rou que a PImax explica 29 % da variação da função f ísica,  18 % dos 

problemas físicos e 20 % da vitalidade.

Conclusão:  Indivíduos com DM têm uma redução da força muscular expiratoria. A QVRS pode ser 

mais prej udicada em alguns domínios da at ividade f ísica,  o que pode sof rer inf luência das 

variações da força muscular inspiratória.

© 2010 Publicado por Elsevier España, S.L. em nome da Sociedade Portuguesa de Pneumologia. 

Todos os direitos reservados.

Introduction

Myot oni c dyst rophy (MD) i s an aut osomal  dominant  
neuromuscular disease.  The condit ion is characterized by 
myotonia, varying degrees of muscle weakness and systemic 
manifestat ions such as cataracts, endocrinal disorders, sleep 
disorders, hair loss and cardiac conduct ion disturbances 1.  It  
is the most  common dyst rophy in adults, with an incidence 
of  1/ 8000 births and prevalence of  1/ 20000 inhabitants.  1,2 
Muscle weakness progression commonly occurs in muscles 
distal to proximal, 3 with the involvement  of the respiratory 
muscles in middle age. 4

Approximat ely hal f  of  MD-relat ed mort al i t y is due t o 
respiratory complicat ions, mainly pneumonia or respiratory 
failure.  3 Respiratory muscle weakness has a fundamental 
role in t he pat hogenesis of  chronic respirat ory fai lure, 
which is more prevalent  in t he last  st ages of  t he disease 
when t he proximal muscles are af fected.  However,  t here 
are report s of  decreased respirat ory muscle st rengt h in 
the fi rst  phases of MD, with the onset  of respiratory failure 
occurring earlier. 5

Decline in respiratory muscle st rength is rehabilitable and 
requires specifi c assessment .  Forced vit al  capacit y (FVC) 
is one of  t he most  widely used noninvasive met hods for 
evaluat ing neuromuscular diseases although it s values may 
not  fall when respiratory muscle weakness is not  pronounced. 
Maximal expiratory and inspiratory pressure (MEP and MIP) 
have been used to ident ify the risk of respiratory failure and 
predict  survival in pat ients with neuromuscular diseases. 6 
However,  t hese maneuvers can be diffi cult  t o execut e or 

int erpret  when t he l ips do not  close properly around t he 
mout hpiece,  as in t he case of  orofacial  weakness.  7 Snif f  
nasal  inspirat ory pressure (SNIP) is a recent  noninvasive 
t est  developed t o assess inspirat ory muscle st rength and 
is obt ained t hrough t he snif f  t est .  It  does not  require a 
mouthpiece and therefore makes pat ient  evaluat ion easier. 
SNIP is considered an alt ernat ive complementary method 
t o MIP,  achieving higher values in healt hy individuals and 
in neuromuscular diseases.  7-9 However,  few st udies have 
appl ied MIP and SNIP concomitant ly on pat ient s wit h MD, 
even t hough t heir combined use could help reduce false 
diagnoses of inspiratory muscle weakness. 8

Earl ier st udies show t hat  healt h-relat ed qual it y of  l i fe 
(HRQoL) in MD may be severely compromised by chronicit y 
and the durat ion of the neuromuscular diseas. 10,11 Similarly, 
the presence of respiratory muscle weakness in MD has been 
well established. 5,12,13 However, there are no studies on the 
relat ionship between respiratory muscle st rength (MIP, MEP 
and SNIP) and HRQoL in MD. This study aimed to invest igate 
respiratory muscle st rength and HRQoL, and the relat ionship 
between the two, in a sample of pat ients with MD.

Methods

Patients

Pat ient s diagnosed wit h MD wit hout  cardiac,  respirat ory 
or  musculoskelet al  comorbidi t ies and moni t ored by a 
neurologist ,  were invit ed t o part icipate in t he study.  The 
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diagnosis was based on cl inical  signs,  elect romyography 
(EMG) and f ami l y hist ory.  Subj ect s were select ed at  
an ambulat ory visi t ,  af t er  which t he l evel  of  muscle 
compromise,  pulmonary funct ion,  respirat ory st rengt h 
and HRQoL were assessed. The study was approved by the 
hospital Ethics Commit tee and al l  pat ients gave informed 
consent  under protocol 151/ 07.

Assessment measures

Degree of muscle impairment : all part icipants were classifi ed 
by t he neurologist  according t o t he Muscle Impairment  
Rat ing Scale (MIRS),  an MD-specif ic scale.  There are f ive 
degrees of  impairment  in relat ion to muscle involvement , 
progressing f rom distal t o proximal:  grade 1,  no muscular 
impairment ;  grade 2,  minimal  signs (myot onia,  j aw and 
temporal wast ing, facial weakness, neck fl exor weakness, 
pt osis,  nasal speech,  no dist al  weakness except  isolat ed 
digit  fl exor weakness); grade 3, distal weakness (no proximal 
weakness except  isolated elbow extensor weakness); grade 
4,  mild t o moderat e proximal weakness;  grade 5,  severe 
proximal weakness. 14

Pulmonary funct ion: the technical procedure, acceptability 
and reproducibil it y crit eria,  as well as standardizat ion for 
measure were in accordance wit h t he Brazil ian Thoracic 
Associat ion.  15 The DATOSPIR 120 spiromet er (Sibelmed®,  
Barcelona, Spain) was used to measure FEV1 and FVC. Three 
reproducible maneuvers were performed and the one with 
the best  curve was considered for the study. Predicted values 
were those described from pre-established equat ions. 16

Respi rat ory muscl e st rengt h:  maximal  respi rat ory 
pressures were measured in accordance wit h Black and 
Hyat t  and t he Brazi l ian Thoracic Associat ion,  15,17 using 
reference values obtained from the Brazil ian populat ion. 18 
MIP was measured with the subj ects in a seated posit ion and 
the nost rils occluded, at  RV and MEP at  TLC. Between fi ve 
and eight  maneuvers were carried out  unt i l  two maximal 
values were reproducible.  The sni f f  t est  was measured 
in an occluded nost r i l  dur ing a maximal  sni f f  t hrough 
t he cont ralateral nost ri l .  A plug wit h an orifi ce of  around 
1 mm coupled to a catheter was connected to a hand-held 
MicroRPM® (MICRO Medical®,  Rochester,  Kent ,  UK) pressure 
met er.  Ten measures were t aken and t he result  wit h t he 
highest  value was select ed.  19 Ref erence values were 
obtained f rom equat ions described by Uldry and Fit t ing.  20 
The cut -off points for diagnosing weakness described in the 
literature were used for both maximal respiratory pressures 
and SNIP. The values for men and women were: MIP 45 and 
30 cmH2O; MEP 80 and 60 cmH2O and SNIP 50 and 45cmH2O 8,  
respect ively.

Heal t h-relat ed qual i t y of  l i f e:  was assessed using t he 
Medical Outcomes Study Short  Form-36 (SF-36),  a generic 
quest ionnai re evaluat ing qual i t y of  l i f e in relat ion t o 
dif ferent  diseases and in a healthy populat ion. The present  
study applied the t ranslated version with it s psychomet ric 
propert ies tested and approved, 21 adapted to Portuguese for 
the Brazilian populat ion.

Statistical analysis

Descr ipt ive analysis was conduct ed af t er  det ermining 
t he means and st andard deviat ion of  t he paramet ers 

age,  body mass index (BMI),  t ime of  diagnosis,  FVC (% 
predict ed),  FEV1 (% predict ed) and FEV1/ FVC,  as wel l  as 
respiratory muscle st rength variables and t he domains of 
t he SF-36 quest ionnaire.  Normal dist ribut ion of  data and 
homogeneit y were t est ed using t he Kolmogorov-Smirnov. 
St at i st i cal  anal yses were car r ied out  using Pearson’ s 
cor rel at ion and t he St udent ’ s t - t est .  The l at t er  was 
performed t o compare t he SF-36 resul t s of  pat ient s and 
heal t hy individuals.  Linear regression analysis was used 
t o study t he relat ionship between the domains of  qual it y 
of  l i fe t hat  were signifi cant ly correlated wit h respiratory 
muscl e st rengt h var i abl es.  A P val ue of  < 0. 05 was 
considered to be signifi cant .  Stat ist ical Package for Social 
Sciences for Personal Comput ers (SPSS/ PC,  version 15.0) 
was used.

Results

Bet ween Sept ember and December 2007,  25 pat ient s 
(13 men) were recruit ed for t he st udy.  Two pat ient s did 
not  complet e t he st udy due t o di f f icul t y underst anding 
the tests or quest ionnaire. Pat ient  characterist ics, t ime of 
diagnosis, muscle impairment  scale degree and spiromet ric 
measures are shown in Table 1.  MIRS result s revealed that  
13 % (n = 3) of  the pat ients were classifi ed as grade 1, 47 % 
(n = 11) as grade 2,  17.4 % (n = 4) as grade 3 and 21.7 % 
(n = 5) as grade 4,  and no pat ient s as grade 5.  Mean age 
of pat ients in grades 1 to 4 was 67 ± 9, 36 ± 14, 26 ± 5 and 
42 ± 8,  respect ively.  Pulmonary funct ion showed a mild 
rest rict ive pat tern.

The respect ive mean values of  MEP, MIP and SNIP were 
71 ± 20 cmH2O—64 % predict ed,  76 ± 32 cmH2O—70 % 
predicted and 79 ± 28 cmH2O—80 % predicted. A progressive 
decrease in MEP % predicted values independent  of gender, 
was correlated to MIRS classifi cat ion of muscle impairment . 
The MEP % predicted was 81 % in grade 1 MIRS, 71 % in grade 
2 MIRS, 60 % in grade 3 MIRS and 45 % in grade 4 MIRS.

Table 1 Pat ient  characterist ics, degree of muscle 

impairment  and pulmonary funct ion

Characterist ics Pat ients

Sex, M/ F 13/ 10

Age, years 40 ± 16*

BMI, kg/ m2 23.1 ± 5.3*

Time of diagnosis, years 8.4 ± 7.3*

MIRS, grades 1/ 2/ 3/ 4/ 5 3/ 11/ 4/ 5/ 0

FVC, % pred 77.4 ± 13*

FEV1,  % pred 77 ± 13*

FEV1/ FVC, % 83.5 ± 7.4*

BMI indicates body mass index; F, female; FEV1,  forced 

expiratory volume in one second; FVC, forced vital capacity; 

M, male; MIRS, Muscular Impairment  Rat ing Scale - 1 = no 

muscular impairment , 2 = minimal signs, 3 = distal weakness, 

4 = mild or moderate proximal weakness, 5 = severe proximal 

weakness.

*Values in mean ± SD.
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A t ot al  of  52 % (n = 12,  8 male) of  pat ient s present ed 
mean MEP values below the cut -of f  point  (Figure 1).  Only 
one subj ect  (male) classif ied as grade 4 present ed wit h 
MIP lower t han t he cut -of f  point  for weakness,  however, 
SNIP values were above the cut -off  point .  Pat ients rated as 
grade 1 showed result s below 60 % of the predicted. Three 
pat ient s classifi ed in grade 2,  one in grade 3 and four in 
grade 4 had MIP values below 60 % of  predict ed.  MEP was 
below 60 % of predicted in three pat ients classifi ed in grade 
2,  t wo in grade 3 and al l  grade 4 pat ient s.  In relat ion t o 
SNIP,  one pat ient  f rom each grade had values below 60 % 
of  predict ed.  In absolut e numbers,  t he relat ion bet ween 
MIP and MEP was reduced.  In heal t hy subj ect s MEP was 
approximately double that  of  MIP. 22 This result  is dif ferent  
f rom t hat  seen in pat ient s wi t h MD,  as i l l ust rat ed in 
Figure 2.

Wit h respect  t o HRQoL,  t he values found for most  of 
t he domains,  except  ment al  heal t h,  were less t han t he 
reference values for a healt hy populat ion 23.  There was a 
stat ist ically signifi cant  dif ference for the domains physical 
funct ioning (P = 0, 95 % CI = 19.7-39) and physical problems 
(P = 0,  95 % CI = 28-56) (Table 2).  Lower MIRS scores were 
obt ained f rom pat ient s in grade 1.  These showed higher 
mean age for the physical funct ioning domain with a score 
of  28.3.  MIRS scores f or  subj ect s in grade 4 were also 
reduced for t he physical  problems domain wit h a mean 
score of 30.

Relat ionships between respiratory muscle st rength and 
HRQoL showed a posit ive correlat ion between MIP and the 
physical funct ioning, physical problems and vitality domains 
(Figure 3). No correlat ion was observed between the other 
respiratory muscle variables and SF-36 domains. Single linear 
regression analysis established that  MIP explains 29 % of the 
variance in physical funct ioning, 18 % in physical problems 
and 20 % in vitality.

Discussion

The main f indings of  t he st udy were:  1) MD pat ient s 
showed loss of  expirat ory muscle st rengt h and pat ient s 
with a worse MIRS grade had further decrease in MEP and 
2) some HRQoL domains correlated with inspiratory muscle 
st rengt h and 3) MD pat ient s displayed impairment  in t he 
physical  f unct ioning domains of  general  heal t h relat ed 
qualit y of  l ife.

HRQoL is a t erm used t o def ine values at t r ibut ed by 
individuals,  in which l i f e can be al t ered by f unct ional 
states,  percept ions, infi rmit ies or t reatment .  24 Individuals 
with neuromuscular diseases may have compromised quality 
of  l i fe due t o bot h physical  and psychosocial  fact ors.  25,26 
Individuals with MD have similar complaints to pat ients with 
ot her neuromuscular diseases and t heir qual i t y of  l i fe is 
signifi cant ly associated with the capacity to walk, move and 
perform manual t asks.  27 When assessing HRQoL using t he 
SF-36 quest ionnaire, our pat ients achieved worse results in 
nearly all domains, except  mental health, when compared 
to quality of life values in healthy subj ects. Antonini et  al.  10 
and Ford et  al .  11 used t he SF-36 quest ionnaire in st udies 
wit h 20 and 21 pat ient s,  respect ively.  They det ermined 
that  pat ients may obtain worse results in all qualit y of  l ife 
domains, primarily in those related to physical and mental 
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Figure 1 Maximal Respiratory Pressure:  sol id l ine represent  

cut  of f  point  of  MIP and MEP to males.  Dashed l ine represent  
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MEP indicates expiratory pressure; MIP, maximal inspiratory.
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Table 2 Health-related quality of life in pat ients 

and healthy reference values

SF-36 domains Pat ients Healthy 

cont rolsa

Physical funct ioning 58.7 ± 31.4 88 ± 23.3b

Physical problems 43.4 ± 35.2 85.3 ± 34b

Bodily pain 71.3 ± 29 76.6 ± 23.7

General health percept ion 63.3 ± 21.6 74.2 ± 20.3

Vitalit y 59 ± 21.4 62.6 ± 21

Social aspects 71 ± 31.7 84.8 ± 22.7

Emot ional aspects 68.4 ± 36 82.8 ± 33

General mental health 74.7 ± 18 75.3 ± 18.1

aZung WK. Arch Gen Psychiat ry. 1965.  bP < .001. Pat ients versus 

healthy subj ects. Values expressed in mean ± SD.
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act ivity and bodily pain,. In the same study, Antonini et  al. 10 
found an inverse correlat ion between age, disease durat ion 
and severity in domains related to both physical and mental 
health.  This fi nding leads us to hypothesize about  the role 
of the disease on the percept ion of quality of life in pat ients 
with MD.

The associat ion between measures of  qualit y of  l ife and 
respiratory funct ion has been extensively invest igated in 

st udies on chronic respirat ory diseases.  Previous st udies 
found a st rong relat ionship bet ween respirat ory muscle 
st rength, lung funct ion and qualit y of  l ife in neuromuscular 
disease.  27 This was st udied by Ahlst röm et  al . ,  28 who 
assessed 57 individuals wit h muscular dyst rophies,  32 of 
t hese wi t h MD.  Respi rat ory muscle st rengt h was not  
assessed, but  41 % of the pat ients with MD had moderately 
or severely reduced FVC and a direct  relat ionship between 
reduced qualit y of  l ife and decline in respiratory funct ion. 
In t he present  st udy,  pat ient s showed mi ldly reduced 
FVC and a signi f i cant  decrease in respi rat ory muscle 
st rengt h compared t o predict ed values.  We also found 
a relat ionship bet ween MIP and t he HRQoL domains of 
physical  f unct ioning,  physical  problems and vi t al i t y. 
Based on our result s,  i t  is suggested t hat  MIP may have a 
predict ive value with respect  to the physical dimension of 
qualit y of  l ife.

Our MD subj ect s demonst rat ed low expirat ory muscle 
st rengt h values even t hough most  pat ient s exhibi t ed 
minimal  signs of  muscle impairment .  This support s t he 
idea that  respiratory muscle weakness may also be present  
in t he absence of  clear weakness in t he proximal  l imb 
muscles. These results suggest  that  the expiratory muscles 
can be af fect ed before ot her muscle al t erat ions occur 
and emphasize t he import ance of  cont inuously assessing 
respirat ory muscles.  It  also support s t he view t hat  t he 
respi rat ory muscles are t he or igin of  ot her pulmonary 
compl icat ions caused by neuromuscular diseases,  since 
respirat ory muscle funct ion was alt ered even in pat ient s 
wit h normal  or part ial ly preserved pulmonary funct ion. 
Among the studies assessing muscle and pulmonary funct ion 
in MD pat ient s are t hose conduct ed by Ugalde et  al .  12 
with 10 predominant ly male pat ients and Zifko et  al.  13 on 
25 pat ients with MD. Both observed a pulmonary funct ion 
pat tern with slight  rest rict ion, similar to that  found in our 
st udy.  However,  respirat ory muscle st rengt h was furt her 
impai red when compared t o our dat a.  Despi t e simi lar 
results in lung funct ion, pat ients in these studies were not  
classifi ed using the MIRS scale. Comparisons with our results 
are therefore diffi cult  to make, given that  the relat ionship 
between the funct ional alterat ions in peripheral muscles and 
the loss of respiratory muscle st rength were not  established 
by the authors.

The preferent ial involvement  of  the expiratory muscles, 
observed by t he decl i ne i n MEP,  was f ound i n ot her 
st udies.  5, 29, 30 Previous resul t s 5 demonst rat ed t hat  MD 
pat ient s wit h proximal weakness may experience greater 
decrease in MIP values than in MEP. Our results showed that  
t he reduct ion in MEP persist s at  an int ermediate level of 
the disease, without  signs of proximal weakness. Ugalde et  
al.  12 studied the elect romyographic act ivit y of  abdominal 
muscles in MD, observing no expiratory muscle weakness. 
However, the sample studied was smaller and no dist inct ion 
was made for the degree of muscle impairment . In cont rast , 
Veale et  al. 29 compared respiratory pat tern during sleep and 
wakefulness in normal individuals, those with MD and those 
wit h neuromuscular diseases.  They found t hat ,  despit e a 
similar degree of  respiratory muscle weakness in t he two 
groups of pat ients, those with MD showed lower MEP in even 
a small sample (7 pat ients), without  classifying the degree of 
muscle impairment . This was also observed by Finnimore et  
al., 30 who invest igated the presence of nocturnal hypoxemia 
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and i t s correlat ions wit h diurnal  respirat ory pulmonary 

and muscle funct ion in 12 pat ients with MD. These authors 

showed a clear respiratory muscle dysfunct ion,  primarily 

due to reduced MEP.

Recent  st udies observed t hat  SNIP values were great er 

t han t hose of  MIP in bot h heal t hy individuals and t hose 

wi t h neuromuscular diseases.  7,20 Our resul t s show t hat  

approximat ely hal f  of  t he pat ient s had SNIP above MIP. 

Variabi l i t y in t he resul t s is simi lar t o t hat  observed by 

Terzi  et  al . ,  31 in which SNIP was higher t han MIP in 48 % 

of  t he pat ient s wit h MD. These authors report  t hat  when 

SNIP values are great er t han t hose of  MIP,  t hey may be 

used as t he only measure t o accompany muscle st rengt h 

in neuromuscular pat ients.  In other instances,  MIP should 

also be assessed.  Despit e t his suggest ion,  st udies in t he 

l i t erat ure report  t hat  t hese maneuvers are not  t he same 

since the muscle act ivat ion pat tern is dif ferent . This makes 

t hem complement ary measures 9.  In MD pat ient s wi t h 

sleep-related respiratory disorders, Kumar et  al.  2 recorded 

a tendency towards SNIP reduct ion when compared to MIP. 

This is a common problem in t hese pat ient s.  Our fi ndings 

suggest  the need for both tests (SNIP and MIP), since results 

may vary.

A potent ial limitat ion of our study is the small sample size 

due to the limited t ime and few resources available during 

the study period. However, the results of this study add new 

perspect ives in terms of respiratory alterat ions and HRQoL 

in MD pat ients.

Conclusion

The result s of  t he present  st udy show t hat  pat ient s wit h 

MD have reduced expiratory muscle st rength. Their HRQoL 

compared to healthy individuals may be more compromised 

in physical aspects, which may be infl uenced by variat ions 

in inspiratory muscle st rength.
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