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Abstract We reviewed the literature on how muscle
disease affects quality of life compared to healthy controls,
and the factors that influence the effects of muscle disease
on quality of life. We also wanted to know whether quality
of life differed between muscle diseases. We searched
online databases and identified 26 relevant studies. The
quality of each study was assessed, results sections ana-
lysed and a database of factors associated with quality of
life developed. We graded the level of evidence supporting
the association between each factor and quality of life as
inconclusive, moderate or high. Compared to controls,
muscle disease compromised quality of life in all areas of
functioning. There was little evidence to suggest that
quality of life differed significantly between muscle dis-
eases. There was a high level of evidence suggesting that
disease severity, pain, fatigue, and mood significantly
affect quality of life. There was a moderate level of evi-
dence suggesting that illness perceptions, coping strategies,
age and gender affect quality of life. Several factors had an
inconsistent level of evidence.
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Introduction

Muscle diseases (MD) cause chronic and progressive
muscle weakness leading to an insidious decline in
mobility. They are distinguished from other neuromuscular
conditions as they involve muscle tissue selectively, and
are separate from anterior horn cell diseases or neuro-
muscular junction disorders. Although gene therapies and
enzyme replacement treatments are now being used or
developed for MD, there are no currently available effec-
tive medical interventions for MD. Indeed, it is possible
that treatments may prolong life with disability at some
considerable financial cost but with no discernable
improvements in a patient’s quality of life (QoL). Thus, a
more relevant marker for treatment success in MD may be
quality rather than quantity of life. Subsequently, health-
care providers are increasingly demanding evidence that
such treatments improve QoL.

QoL is a subjective psychosocial concept that people
instinctively understand but which is challenging to mea-
sure. Nevertheless, there is a recognised methodology for
the construction of a questionnaire to capture aspects of
QoL. Most start from the World Health Organization
(WHO) definition of QoL as, “an individual’s perception
of their position in life in the context of the culture and
value systems in which they live, in relation to their goals,
expectations, standards and concerns” [1]. Many QoL
questionnaires are multi-dimensional; assessing physical
concerns, functional ability, social functioning and occu-
pational functioning, but they may differ in the emphasis
that they give to these dimensions. Some QoL measures are
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generic, meaning that they are applicable to any disease.
Frequently used generic measures of QoL in MD include
the Short Form-36 (SF-36) [2], sickness impact profile
(SIP) [3] and Nottingham health profile (NHP) [4]. Disease
specific QoL measures also exist and are argued to be more
relevant and sensitive to the idiosyncrasies of individual
diseases. However, at present there exists only one MD
specific QoL measure for adults: the individualised neu-
romuscular quality of life questionnaire (INQoL) [5].

Measuring the factors which affect QoL in MD is par-
ticularly useful as it may identify ways to improve QoL in
the absence of direct treatment for muscle weakness. This
prospect arises from the recognition that symptoms other
than weakness, such as pain and fatigue which are more
treatable, have a considerable impact on QoL [6-8].
Studies of QoL in MD have identified several interventions
which may improve QoL for these patient groups, includ-
ing fatigue management [6], and tailored orthoses and
rehabilitative strategies for pain resulting from posture or
gait [9]. Furthermore, evidence from across studies of QoL
in chronic illness suggest that disease severity may not
have as great an affect on QoL as would be assumed
intuitively [10]. Indeed it has been reported that over 50%
of patients with moderate to severe disabilities experience
either an excellent, or good, QoL [11]. This counter-intu-
itive preservation of QoL in chronic illness and disability
has been called the “disability paradox” [10]. Thus, it
seems, QoL does not have a simple relationship to disease
severity but is influenced by a variety of other psychosocial
factors [12, 13], and these factors may also be treatable.

For these reasons it becomes important to measure the
impact of MD on QoL and to understand the other factors
which may influence QoL in these illnesses. To date there
has been no attempt to systematically review literature on
QoL in adults with MD. This review aims to: (1) assess the
direct effect of MD on QoL by comparison with healthy
adult populations; (2) assess QoL across MD illness
groups; (3) identify the factors which are associated with
QoL in MD.

Method
Procedure

Online databases PsychINFO, EMBASE, MEDLINE and
the Cochrane Database of Systematic Reviews were sear-
ched from their earliest available date until the end of
February 2010. Abstracts of studies were read and, if
suitable, a full-text copy was retrieved and assessed against
inclusion/exclusion criteria. The review used a subject and
text word strategy with muscle disease, neuromuscular,

@ Springer

muscular dystrophy and quality of life, psychosocial
functioning, well-being as the primary search terms.

The reference sections of all retrieved articles were
searched to identify further studies suitable for inclusion.
Studies were included based on the inclusion/exclusion
criteria shown below. Study quality was then assessed; the
cut-off for high quality was set at >19/22 (86%) available
marks.

Results sections were analysed and a database of factors
associated with QoL in MD compiled. This allowed all
studies that concerned a certain factor to be grouped
together and to be considered in relation to each other.
When describing the strength of correlations the following
categories were used: “weak” correlation = 0 < Irl < 0.3;
“moderate” correlation = 3 < Irl < 0.7; “strong” correla-
tion = Irl > 0.7. Findings were considered alongside
quality assessment as listed in Table 2 and levels of evi-
dence determined for each factor (see Table 1).

Inclusion/exclusion criteria

Studies were considered for inclusion if they: (a) assessed
QoL in acquired and/or hereditary MD populations;
(b) included adult populations (>19 years); (c) used at least
one domain from a QoL measure; (d) either grouped
together MD as an umbrella term and measured QoL for
the whole group, or grouped together muscle diseases e.g.,
proximal muscle disease or myotonias; (e) were published
in the English language. Studies with samples which
included other types of neuromuscular disease were
included if it was possible to see MD results in isolation
Fig. 1).

Study quality

Using a standard quality checklist [14] the extent to which
each study fulfilled a pre-existing set of criteria was rated.
For each item the same rating scale was applied (yes = 2,
partially = 1 and no = 0). All areas were summed and an
overall percentage mark was ascertained by dividing the
total marks achieved by the total available (see Table 2).
Some items were removed from the checklist as they were
not applicable to this review.

A sub-set of all the studies included was assessed
independently by two reviewers (CG, SDK) and inter-rater
reliability was found to be moderate (Cohen’s kappa =
0.41). Discrepancies in assessment between the two
reviewers were discussed and the quality of a sub-set of
studies was then re-assessed by each reviewer resulting in
an improved reliability (Cohen’s kappa = 0.56). One
reviewer (CG) then assessed the quality of all studies
against the standard quality checklist.
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Table 1 Description of studies included in the review

Study

N

QoL Measure Main illness groups

Brief summary of salient findings

Quality score
(%)

Abresch et al. [31]

Ahlstrom et al. [26]

Ahlstrom and
Gunnarson [24]

Abhlstrom and Sjoden
(32]

Antonini et al. [15]

Bostrom et al. [23]

Bostrom and Ahlstrom
[19]

Bronner et al. [18]

Ford et al. [17]

Grootenhuis et al. [16]

Hundley et al. [28]

Kalkman et al. [6]*

Kalkman et al. [8]

Laberge et al. [29]

Minis et al. [34]

Miro et al. [30]*

Nitterlund et al. [33]

811

57

57

60

20

44

46

165

18

67

71

598

198

200

591

182

45

SF-36

SIP KAASA

SIP KAASA

SIP KAASA

SF-36

SIP

SQoL

SIP

SF-36

TAAQoL

Skindex-16
DLQI

SF-36

SIP

SF-36

SF-36

SF-36

SIP KAASA

FSHD, MyoDys,
LGMD

MyoDys, MDTH

MyoDys, MDTH

MyoDys, MDTH

MyoDys

MyoDys, MDTH

MyoDys, MDTH

DM, PM

MyoDys

BMD, LGMD

DM

MyoDys, FSHD

MyoDys, FSHD

MyoDys

MyoDys, FSHD

MyoDys, FSHD

MyoDys, MDTH

Pain was negatively associated with “physical

» o«

functioning”,

» o«

functioning”,

”»

emotional role functioning”, “social
mental health” and “vitality”

QoL was significantly related to Forced Vital Capacity
(FVC) and to abnormal fatigue. Respiratory and
cardiac parameters showed a greater number of
significant correlations with measures of functional
ability than with subjective well-being

Most variables of disability were related to the physical
aspects of the SIP, markedly fewer to the psychosocial
aspects of the SIP. Coping may have an impact upon
QoL in PMD

Coping strategies were associated with QoL in PMD

QoL is severely impaired in MyoDys and it is
negatively associated with severity and duration of
disease, as well as by cognitive deficits and changes in
emotional functioning

Deterioration over time affected the participant’s
physical function. Psychosocial functioning does not
appear to be affected by time to the same extent

Patients had lower QoL than their next of kin on several
domains. The need for a ventilator had an influence
only on assessment of energy

In the long term, myositis has a major effect on
perceived disability and QoL

MyoDys patients had worse scores on the “bodily pain”
sub-scale of the SF-36, compared to the general
population. Subjects differed significantly from New
Zealand norms on 4 (of the 8) SF-36 sub-scales

Patients with BMD reported a better QoL on several
scales compared to patients with other proximal MDs.
Severity was negatively associated with “fine motor
functioning” and “social functioning” in adult
patients

The cutaneous manifestations of dermatomyositis
adversely affect QoL. Females reported worse QOL
than males

Severely fatigued patients had poorer “physical
functioning”, “social functioning”, “mental health”,
“bodily pain”, and “general health” than those

without fatigue

Muscle strength, self reported physical activity, sleep
disturbances, and pain at baseline contribute directly
or indirectly to QoL impairment at follow-up

MyoDys patients with fatigue (with or without
excessive daytime sleepiness) showed lower QoL than
patients without these symptoms

Employed patients reported significantly better scores
on all sub-scales of the SF-36 compared with
unemployed patients

Catastrophizing was negatively associated with SF-36
“mental health”. In addition, perceived social support
was positively correlated with SF-36 “mental health”

Increasing disability was accompanied by deterioration
of QoL. Correlations between disability, coping and
QoL were moderate

18 (82)

17 (77)

17 (77)

14 (64)

18 (82)

17 (77)

17 (77)

19 (86)

19 (86)

20 (91)

18 (82)

22 (100)

21 (95)

19 (86)

20 (100)

19 (86)

16 (73)

@ Springer



1584 J Neurol (2011) 258:1581-1592

Table 1 continued

Study N QoL Measure Main illness groups Brief summary of salient findings Quality score
(%)
Natterlund and 77 QoL Profile MyoDys, MDTH Few significant diagnosis-related and no gender-related 18 (82)
Ahlstrom [36] differences in QoL were found. Lower QoL can only
partly be explained by greater disability
Oksuz et al. [20] 99 NHP - NMD patients had poorer QoL than healthy subjects on 17 (77)

“energy” and “physical mobility” domains, and QoL
total score. There were significant differences in QoL
between employed and unemployed groups

Padua et al. [9] 65 SF-36 FSHD QoL was significantly poorer in FSHD compared to an 20 (91)
Italian normative sample, in mainly physical domains.
Women complained of higher levels of deterioration
in the emotional aspects of QoL than men. Disease
severity was negatively related to physical QoL

domains

Piccininni et al. [25] 45 SIP PGWBI  Proximal MD Higher disability level was not related to a worse QoL 17 (77)
perception with the exception of the physical area

Ponyi et al. [21]* 87 SF-36 PM, DM Significant differences from population norms were 19 (86)

shown in all domains of the SF-36. There were no
significant differences in the SF-36 scores among the
patients according to clinicopathological subset or
disease course

Rose et al. [7]* 302 SF-36 LGMD, MyoDys, Both the INQoL and the SF 36 showed impaired QoL in 21 (95)
LGMD MD. All SF 36 domains were affected whether they
belonged to the “physical” or “mental” sub-
categories but the most affected SF 36 domains were
Physical functioning. Depression, anxiety and illness
perceptions certainly do contribute to both “physical”
and “mental” aspects of QoL

Sadjadi et al. [13]* 60 SF-36 IBM Significant reductions in “physical functioning”, “role 21 (95)
physical”, “general health” and “social functioning”
domains of the SF-36 were reported in patients. Mood
was relatively independent of disease severity and had
a different profile of effects on SF-36 domains. Up to
14% of the effect of functional disability on some
aspects of quality of life was mediated through mood

Sansone et al. [27] 1092 SF-36 INQoL MyoDys, FSHD, Disease duration is the parameter best associated with 21 (95)
LGMD QoL. Women have a worse QoL perception than men.
Age and education did not appear to have an impact
on QoL
Sultan et al. [22] 34 SF-36 DM Patients with myositis report significantly poorer QoL 12 (55)

compared to the general population

Measures: DLQ dermatology life quality index, Kaasa the Kaasa test, NHP Nottingham health profile, SF-36 short form = 36; SIP sickness
impact profile; SQoL subjective estimation of quality of life: TAAQoL TNO-AZL adult quality of life questionnaire

Illness groups: BMD Becker’s muscular dystrophy, DM dermatomyositis, FSHD facioscapulohumeral muscular dystrophy, /BM inclusion body
myositis, LGMD limb girdle muscular dystrophy, MDTH myopathia distalis tarda hereditaria, MyoDys myotonic dystrophy, PM polymyositis

* High quality study

Results PGWBI, AIMS 1, DLQI, QoLP, SQoL, Skindex-16,
NHP) were used once. Total sample size was n = 4,085
Description of studies included (range: n = 18-1,092). The average sample size of was

n = 151.3. Quality scores ranges from 55 to 100% (see
The electronic search yielded 10,187 potentially relevant  Table 1).
articles; of these, 26 studies fulfilled the inclusion and
exclusion (see Fig. 1). Across studies, 12 different QoL. QoL in MD compared to healthy populations
measures were used. The most popular measures used
were the SF-36 (n = 12), SIP (n = 8), the Kaasa test ~ All 12 studies which compared people with MD to
(n=4) and INQoL (n =2). All others (TAAQoL, healthy controls reported poorer scores for the MD
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Fig. 1 Flowchart showing the

. . Identification of potentially relevant studies (title and
process of selecting studies

abstract) by searching of electronic databases

included in the review Cochrane, EMBASE, MEDLINE® /, MEDLINE In- e o
process, PsycINFO®. Artllc es retrieved from authors
n =10.187 which have been selected for
’ < publication.

n=3

Exclusion of irrelevant citations mainly looking at
fibromyalgia, other neurological illness, or
assessed with non-QoL measures.

n =10, 083

A4

A

Retrieval of article in full for potentially relevant
studies.
n=107
Exclusion of qualitative studies, critical reviews or
studies with purely medical outcome measures, as
well as those which did not use quantifiable
| measures of QoL, or measure QoL.
»
n=_80
A 4
Remaining studies assess Qol in MD
n=27

Exclusion of a study from which QoL scores
for MD could not be isolated from those of

other neuromuscular conditions. n=1
\ 4
Studies included in the review.
n=26
Table 2 Criteria used to establish the levels of evidence
Levels of evidence Criteria
High Factor consistently evidenced to affect QoL in >75% of studies and supported by at least 3 high quality studies
Moderate Factor consistently linked to QoL in >75% of studies and supported by 1-2 high quality studies
Inconclusive Inconsistent findings (<75% of studies support affect) and/or finding not supported by any high quality studies

groups on one or more QoL domains [6, 7, 9, 13, 15— QoL across MD groups

22], with five of these studies reporting significantly

lower QoL across all sub-scales of the QoL measure [6, Six of the 11 studies which compared QoL across different
7, 15, 21, 22]. MDs reported no significant between-group differences
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Table 3 Table showing the level of evidence and most likely patterns of association for factors studied in relation to QoL in muscle disease

Factor Level of Likely pattern of association
evidence

Pain High Appears to be negatively associated with all QoL domains, but there may be a particular relationship with
social functioning

Fatigue High May be negatively related to all aspects of QoL but the pattern of association may be different across disease
groups

Severity High Negatively associated with physical and social functioning. Appears to be independent of emotional/
psychological functioning

Mood High Mood positively associated with all domains of QoL

Gender Moderate Females may experience a worse QoL in several domains

Age Moderate May be associated with all QoL domains

Illness Moderate Various illness perceptions are associated with QoL domains

perceptions

Sleep Moderate Sleep quality positively associated with physical QoL domains. No research done on associations with
psychological/emotional domains

Coping Moderate May be associated with all QoL domains. More high quality research required

Duration of Inconclusive ~ May be associated will all QoL domains. More research is required

disease

Cognition Inconclusive  Appears to have a weak or inconsistent association with QoL. More research is required

Genetics Inconclusive ~ Appears to be weakly correlated with QoL but may have a particular association with physical functioning

Employment Inconclusive ~ May be related to physical indices and social functioning, less evidence supporting association with
psychological/emotional indices

Age of onset Inconclusive ~ Requires much more research, but there is a suggestion that younger age of onset may negatively affect QoL

[19, 21, 23, 25-27]. However, group differences were
reported in the two studies with the largest sample sizes:
Rose et al. (submitted) [7] and Sansone et al. [27], both
using INQoL, reported that QoL was poorer in a limb-
girdle muscular dystrophy (LGMD) [7] and a MyoDys
group [27], respectively.

Factors affecting QoL in MD

Patterns of associations between QoL domains and factors
studied in relation to QoL are described in Table 3.

Disease severity

Eleven studies assessed relationships between severity or
function and QoL [7-9, 13, 15, 16, 21, 24, 25, 27, 28]. Of
these, two assessed severity using manual muscle testing
[8, 27], and nine assessed function using measures of
function. Of the nine which assessed function, two studies
assessed group differences between more and less func-
tionally impaired groups. Both reported poorer QoL in the
more functionally impaired group on at least one QoL
domain, but with no significant differences in emotional
functioning [16, 28]. Seven studies [7, 9, 13, 15, 21, 24, 25]
assessed associations between measures of function and
QoL; all reported strong and/or significant associations
between physical domains and function. Of these seven,
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two studies [24, 25] reported significant correlations of
weak to moderate strength between function and SIP psy-
chosocial. Of the five studies which reported individual
domain scores, all [7, 9, 13, 15, 21] noted no significant
correlation between function and emotion/psychological
functioning measures. However, four of these studies [7, 9,
13, 15] noted significant correlations between QoL social
functioning domains and function. Only one [21] noted a
significant, but weak, correlation between QoL measures of
pain and function.

Results from the two studies assessing manual muscle
testing, observed the following: Sansone et al. [27] repor-
ted that muscle strength (Medical Research Council) was
moderately correlated with INQoL total score. However,
Kalkman et al. [8] reported that MRC was not significantly
associated with “impairment” (a composite physical QoL
score derived from the SIP domains, “body care and
movement”, “home management”, ‘“communication”,
“work limitations”, “recreation and pastimes” and
“impairments with eating”).

Additionally, two studies assessed measures of respira-
tion and cardiac function in relation to QoL [19, 26].
Ahlstrom et al. (2004) [26] reported significant associations
between Forced Vital Capacity and SIP total score (mod-
erate correlation), SIP physical composite score (moderate
correlation) and SIP psychosocial composite score (weak
correlation), but PCO2 levels (a measure of respiration)
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were not associated with any indices of the SIP. Abnormal
ECG was moderately associated with SIP total score and
SIP physical composite score but not SIP psychosocial
score. Indices of the Kaasa test were not significantly
correlated with any measure of respiration or cardiac
function.

Bostrom and Ahlstrom [19], reported poorer functioning
for MD patients on just the “energy” item (of 18 items) of
the SQoL between MD patients using a ventilator and those
who were not. Ahlstrom et al. [26], reported that use of a
ventilator was moderately associated with SIP total score,
SIP physical composite score, and SIP psychosocial com-
posite score.

Fatigue

Five studies assessed fatigue in relation to QoL [6, 8, 26,
27, 29]. Two assessed QoL differences between fatigued
and non-fatigued MD groups [6, 29]. Laberge et al. [29]
reported significant differences between a MyoDys group
without fatigue or excessive daytime sleepiness (EDS) and
a MyoDys group with both fatigue and EDS on all domains
of the SF-36. Kalkman et al. [6] also observed that severely
fatigued patients had significantly lower scores on all
SF-36 domains. Two studies [6, 27] observed significant
associations between QoL and standard fatigue scales. One
study [8] measuring fatigue with the checklist individual
strength fatigue scale (CIS-Fatigue) reported that SF-36
“physical functioning”, “social functioning” and “bodily
pain” were significant predictors of fatigue whilst “mental
health” was not a significant predictor of fatigue.

Pain

In total, five studies assessed the relationship between pain
and QoL [6, 9, 21, 30, 31]. Of these, one study assessed
associations between SF-36 “bodily pain” and the other
SF-36 indices [31]. Moderate correlations were observed
with all other SF-36 indices but were greatest for “social
functioning”, “vitality” and “general health”.
Relationships between pain scales and QoL were
assessed in four studies [9, 21, 30, 31]. One study reported
that pain in the last week was significantly associated with
“psychosocial functioning” [30]; and another reported that
arthralgia was a significant negative predictor for “physical
functioning”, “bodily pain” and “social functioning” [21].
In a study with MyoDys patients, Padua et al. [9] reported
that SF-36 “bodily pain” was moderately associated with
age, Beck’s Depression Inventory (BDI), and both SF-36
physical composite score and SF-36 mental composite
score, but not associated with fragment size (genetic
measure) or severity (as measured by the clinical severity
scale). Standard pain scales were also strongly related to

QoL: visual analogue scale pain (VAS) showed significant
relationships with both physical (moderate correlation) and
mental composite scores (moderate correlation); the SF-36
and Portenoy-6 questions (ID pain) showed significant
relationship with just the physical composite scale. Both
VAS and ID Pain were moderately correlated with SF-36
“social functioning”.

Age

Seven studies investigated the effect of age on QoL [9,
13, 15, 20, 21, 24, 25]. Two studies stratified age into
younger and older age-groups [20, 25]. One reported
poorer QoL in the older group on the majority of domains
[25] and, one reported no significant difference between
age-groups on just the “bodily pain” domain of the SF-36
[20].

Three studies assessed associations between QoL
domains and age [9, 13, 15] with a mixed pattern of results;
Padua et al. [9] correlated age with SF-36 domains and
reported moderate correlations between age and all
domains, whereas Sadjadi et al. [13] reported only weak
correlations between age and SF-36 domains. Antonini
et al. [15] reported moderate correlations between age and
“physical functioning” and “vitality”. A pattern common
to all correlational studies was that “physical functioning”
was the domain most strongly associated with age. In a
predictor study, age was a significant predictor for the
“mental health” domain [21].

Duration of disease

Four studies assessed the effects of duration of illness [13,
15, 20, 27] on QoL, with two [20, 27] of these stratifying
age into groups to assess between-group differences, Oksuz
et al. [20] into those of less or more than 8§ years duration
and, Sansone et al. [27], into four categories: 1-5, 6-10,
11-20, >21 years. Oksuz et al. [20] reported no significant
differences on any NHP domains. Sansone et al. [27] found
that with the exception of “locking” and “pain” domains,
all INQoL sub-scales deteriorated between groups as
duration of symptoms increased.

In studies which assessed correlations, Sadjadi et al. [13]
reported only very weak correlations between duration of
illness and QoL domains. Antonini et al. [15] reported
strong and significant negative correlations between dura-
tion of illness and “physical functioning” “role physical”
“general health” “vitality” and “social functioning”.

Age of onset

Age at onset was considered in one study [19]. Those with
onset before the age of 20 years assessed their
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“relationship to own children” worse than both those with
onset between 20 and 39 years and those with onset
between 40 and 56 years. Those aged 20-39 years at onset
had a significantly better assessment of “energy” than the
group with the latest age at onset (40-56 years). The onset
<20 years group were poorer on “personal economy” than
the onset between 20 and 39 years group and reported
poorer “energy” than the 40-56 years group.

Genetics

Three studies considered a genetic marker of illness
severity in relation to QoL: for FSHD [9] and MyoDys
[15]. Both reported no significant correlations between
QoL domains and genetic marker. In a multiple regression,
one of these studies [9] reported fragment size to be a
significant predictor of SF-36 “physical functioning” in
FSHD patients.

Coping

Three studies measured associations between QoL and
coping [30, 32, 33]. Ahlstrom and Sjoden [32] correlated
SIP with the mental adjustment to cancer (MAC) scale.
“Hoplessness/helplessness™ coping was moderately asso-
ciated with QoL. Similar moderate associations were evi-
dent between QoL and “Anxious preoccupation”,
“Minimization”, “Social comparison”. “Establishment of
control over everyday life”, “Performs the task with aid of
an appliance or other technical resource”, “Accepts help or
leaves it to others”, “Stoic acceptance” and “Has tried
alternative treatment” was weakly associated with Kaasa
“happiness”. Nitterlund et al. [33] reported similar mod-
erate associations between helplessness/hoplessness (MAC
scale) and SIP indices. Here, also “Fatalism” and
“Avoidance” coping strategies were moderately associated
with QoL [33]. Miro et al. [30] reported a moderate asso-
ciation between “Catastrophizing” (Coping Skills Ques-
tionnaire) and SF-36 “mental health”.

Mood

All six studies which correlated measures of mood with
QoL reported significant associations between mood and
QoL on at least half of the domains investigated [7-9, 13,
15, 25]. Piccinnini et al. [25] reported that SIP physical
composite score, SIP psychosocial composite score and
SIP total score were all significantly correlated with Psy-
chological General Well-Being Index (PGWBI) “anxiety”
and “depression” sub-scales. Antonini et al. [15] reported
that four (of eight) SF-36 dimensions were significantly
associated with measures of affect and anxiety. Kalkman
et al. [8] reported significant but weak correlations between
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a sub-set of the mainly physical domains from the SIP and
measures of mood.

Rose et al. (submitted) [7] observed that all domains of
the INQoL were at least moderately correlated with HADS
Depression (HADS-D), whilst most were correlated with
HADS Anxiety (HADS-A). HADS-D was also the best
predictor of overall QoL and was the best predictor of
“emotional”, “social” and “fatigue” domains. Padua et al.
[9] reported that all SF-36 sub-scales were significantly
correlated with BDI and Sadjadi et al. [13] reported that the
majority of SF-36 sub-scales were correlated with BDI.
The four strongest associations between BDI and SF-36
indices were the same in two studies [9, 13]: “general
health”, “vitality”, “social function” and “mental
health”—these were all moderately correlated with BDI
score. Additionally, Sadjadi et al. [13], reported that up to
14% of the effect of disease severity on some SF-36 sub-
scales was mediated through BDI scores.

Employment

Four studies assessed the relationship between employment
and QoL [20, 21, 31, 34]. Of these, two looked for QoL
differences between employed and unemployed groups
[20, 34]. Oksuz et al. [20], using the NHP reported that
employed MD patients experienced significantly less
“pain”, “social isolation” and better “sleep” and had an
overall better QoL score than unemployed MD patients.
Minis et al. [34] investigated group differences on four
domains of the SF-36 between employed and unemployed
patients in MyoDys and FSHD groups. For the MyoDys
group, significant differences were reported between
employed and unemployed groups on “physical function-
ing” and “social functioning”, but not “bodily pain” or
“vitality”. For the FSHD group significant differences
were reported between the groups for “physical function-
ing”, “vitality” and “bodily pain” but not “social
functioning”.

Two studies assessed correlations between employment
measures and QoL. Ponyi et al. [21] reported that no mea-
sure of QoL (SF-36) was significantly related to work status,
and Abresch et al. [31] found only a weak correlation
between “bodily pain” and global ratings of satisfaction
with employment. One study used QoL domains to predict
employment status [34], finding that “physical functioning”
(from the SF-36) was the only significant predictor.

Cognition

Three studies assessed cognitive functioning in relation to
QoL [8, 15, 27]. Antonini et al. [15] reported that only the
Stroop colour-word interference task was significantly
associated with QoL indices; specifically for SF-36
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“physical functioning”, “general health” and “vitality”—
these correlations were of moderate strength. Similarly,
Kalkman et al. [8] observed significant, but weak, corre-
lations for a FSHD group on 1 (of 6) tests of reaction time
and movement time. No significant association in the
MyoDys group for any test of movement time or reaction
time from the complex reaction time test battery was
reported. Sansone et al. [27] observed a moderate corre-
lation between Mini-Mental State Examination score and
INQoL total score.

Sleep

Two studies correlated measures of QoL with measures
of sleep [8, 31]. Abresh et al. [31] reported a weak
correlation between “bodily pain” and self-reported sleep
disturbance. Kalkman et al. [8] correlated measures of
sleep functioning with “functional impairment”—a
composite measure of mainly physical sub-scales of the
SIP. Here the Symptom Checklist-90 “sleep” domain
was significantly associated with “functional impair-
ment” in both MyoDys (weak correlation) and FSHD
(moderate correlation) groups. There were no significant
correlations between “functional impairment” and daily
general sleep quality or Non-restorative sleep for either

group.
Illness perceptions

Two studies assessed illness perceptions in relation to QoL
[7, 30]. Miro et al. [30] found significant associations
between the SF-36 “mental health” and the survey of pain
attitudes (SOPA). Here, several beliefs about pain were
weakly to moderately correlated with SF-36 “mental
health”.

Rose et al. (submitted) [7] investigated associations
between QoL and the Illness Perceptions Questionnaire
(IPQ-R) [35]. Perceptions about “consequences”, “iden-
tity” and “emotional representations” were moderately
correlated with most indices of the INQoL. These per-
ceptions were also moderately correlated with overall QoL.
Many illness perceptions were also predictors of QoL
indices: IPQ-R Consequences was the best predictor of
INQoL “body image”; IPQ Identity was the best predictor
of INQoL “pain”.

Gender

Six, [9, 16, 21, 27, 28, 31] of eight [9, 16, 20, 21, 27, 28,
31, 36], studies which assessed QoL in males compared to
females reported that being female was either associated
with a worse QoL, or that females with MD experienced
significantly worse QoL than males with MD.

Discussion
QoL in MD compared to healthy control groups

Several studies found that all QoL domains were worse in
an MD group compared to healthy controls [6, 7, 15, 21,
22]. However, whilst it was apparent that the physical
domains of QoL measures were affected by having MD, an
affect on psychosocial indices was reported less consis-
tently. This finding may be due to the relative complexity
of psychosocial well-being. Koch [37] criticises QoL
measurement for being to simplistic and failing to include
in an ecologically valid way, familial, financial, individual,
interpersonal, marital, professional, physical and social
attributes; perhaps these complexities are played out in the
psychosocial indices of QoL measures and thus manifest in
large volatile personal shifts in QoL and therefore, at group
level, less consistent patterns or smaller effect sizes. It
should be noted that whilst, ostensibly, this finding of
poorer QoL in MD populations sits in contrast to the dis-
ability paradox [10], the disabilty paradox emphasizes,
from the viewpoint of a healthy person, an unexpectedly
high QoL—here this may still be the case.

QoL across different MDs

Taken together the studies suggest that there is little dif-
ference in QoL between MD groups. This conclusion is
borne out by a qualitative study of illness experience across
different MDs [38] which concluded that “... the illness
experience was similar irrespective of the particular diag-
nosis. There were similar reactions to learning of the
diagnosis, a similar feeling of uncertainty about the future,
and similar accompanying psychosocial consequences of
having a hereditary disease.”

Equally however, this finding may be due to sample
sizes being too small to detect group differences. In two
recent studies, with large sample sizes, MyoDys [27] or
LGMD [7] were found to have a greater impact upon QoL
than other MDs.

Factors with a high level of evidence

Disease severity was consistently associated with the
physical indices of QoL measures and also social func-
tioning. It is likely that increased severity limits the
opportunity to socialise. However, interestingly, psycho-
logical or emotional functioning and experienced pain
appeared to be relatively independent of disease severity,
which likely reflects the relatively complex nature of psy-
chological/emotional functioning. Similar findings have
also been reported in a study of people with Duchenne
Muscular Dystrophy [39]. Here QoL was found to be
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independent of the degree of disability and respiratory
impairment. This finding is important, as based upon
judgements of severity the under-rating of QoL by
healthcare professionals can occur and this has an impact
upon care decisions [40].

Significant pain is a frequently reported complaint in MD
[41, 42]. More than half of FSHD patients report at least
moderate pain on a VAS pain scale [9] and this systematic
review uncovered a high level of evidence linking experi-
enced pain with aspects of QoL. Whilst both psychosocial
and physical domains were associated with pain, there
appears to be an intimate association between social func-
tioning and pain. This association is expected since expe-
rienced pain would restrict activity and reduce motivation,
and therefore, the opportunity to socialise. However, it has
been reported that lack of perceived social support is
associated with pain experience and SF-36 “mental health”
[30]; this suggests that mental health or beliefs about level
of support received from others may mediate or moderate
the relationship between social functioning and pain.

There are high levels of experienced fatigue in MD [8,
43]. In this systematic review, fatigue was associated with
poorer QoL and consistently found to be associated with
poorer physical functioning. An association with psycho-
social indices was also apparent, though this was a less
consistent finding.

Mood was strongly associated with QoL in MD and has
been evidenced to be associated with most QoL indices.
Measures of mood were the best predictors of QoL in two
studies [7, 13] ahead of measures of severity. These find-
ings are mirrored in Parkinson’s disease where several
studies have found depression to be strongly associated
with QoL [44-46]. Mood may also mediate some of the
effect of MD on the physical indices of QoL measures [13].
Studies have reported increased prevalence of depression
in BMD [47] and MyoDys [48].

It should be noted that mood is not just a surrogate
measure for QoL. In Sadjadi et al. [13] multiple regression
analysis showed that mood contributes 14% to the effect on
QoL, with the major determinant of QoL being the severity
of the MD. Also, the profile of moods’ effects on QoL
differs from that of disease severity and mood is only
loosely correlated with the severity.

Factors with a moderate level of evidence

It appears that the coping strategies that people with MD
employ may have a bearing upon QoL. There were, how-
ever, few studies that assessed this and none of those that
did were high quality. More research is required to disen-
tangle coping, mood and QoL in MD.

Older age appears to negatively affect physical func-
tioning. However, age is negatively associated with QoL in

@ Springer

healthy populations [49, 50] and no studies included in the
systematic review considered their results in comparison to
population norms. Whilst it appears that age affects QoL in
MD, it is unclear as to whether this is different from any
decline in QoL that would be expected in healthy
populations.

A similar criticism could be levelled at the majority of
studies which assessed the effect of gender on QoL in MD.
These suggest, on the basis of direct comparison between
male and female QoL scores, that being female is associ-
ated with poorer QoL in MD groups. However, healthy
females may report lower QoL scores than healthy males
[49, 50], thus it would not be unexpected that females with
MD would evidence a worse QoL. One study [16] does
present some evidence that males and females have dif-
fering patterns of QoL decline when compared to healthy
male and female controls—most saliently, women with
MD reported lower QoL in the domain of “sleep” than
healthy female controls, whereas there was no significant
difference between males with MD and healthy male
controls on “sleep”.

There is evidence emerging that the beliefs people hold
about their illness, or illness perceptions, are linked to
QoL. Pain beliefs were strongly related to the mental health
domain of the SF-36 in one study [30], and another, Rose
et al. (submitted) [7], reported that weakness, body image,
pain, fatigue and overall QoL were all predicted by per-
ceptions about the consequences of the illness, or the
emotional representation of, and symptoms attributed to,
the illness. This finding has been mirrored in other chronic
conditions, including end stage renal disease, irritable
bowel syndrome, chronic respiratory disease, and head and
neck cancer [51]. Encouragingly, illness perceptions in
physical illness are amenable to change: a cognitive
intervention aimed at changing adverse illness perceptions
in myocardial infarction was able to expedite return to
work and improve QoL [52].

Factors with an inconclusive level of evidence

There was scant or inconsistent evidence to support or
refute the association between QoL in MD and cognitive
functioning, genetic measures, age of onset, duration of
disease and employment. To evaluate potential relation-
ships between these factors, large-scale studies, across ill-
ness groups, using comprehensive multi-domain measures
of QoL, are required.

Implications for care
Pain, fatigue and emotional problems are prevalent in MD

populations and detrimental to QoL. Clinicians should be
vigilant of their impact and conduct appropriate
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assessments. One encouraging finding is that many QoL
sub-scales are related to coping mechanisms, mood and
illness perceptions. Thus, cognitive therapy aimed at
improving mood, equipping sufferers with effective coping
strategies or helpful illness perceptions may represent an
effective method of improving QoL. In addition, treatment
of fatigue through physical exercise may be beneficial for
MD patients, although this awaits empirical testing. Indeed,
as pain and fatigue may be independent of disease severity
[7], benefits yielded from treatment, in terms of improving
QoL, may be higher in those with higher levels of pain or
fatigue than expected for their disease severity.

Limitations

Our review may have missed relevant papers published in
non-English journals. In all, 12 different measures of QoL
were used. Direct comparison of sub-scales is difficult due
to the lack of conceptual consistency between measures.
We were therefore obliged to adopt a mostly dichotomised
view of QoL as representing physical or psychosocial
functioning broadly with the addition of pain and fatigue
concepts.

Many of the studies that we reviewed used very small
sample sizes, but few reported effect sizes in addition to
performing null hypothesis significance testing. There were
also few longitudinal studies, which would have been
desirable given the dynamic nature of QoL variables.

The muscle disease umbrella term encompasses a
diverse group of diseases, some of which like MyoDys and
mitochondrial disease are multisystem diseases which may
affect cognition, cardiovascular function and physical
appearance. This makes direct comparisons of study pop-
ulations difficult as we may not be comparing like with
like. As some studies used a mixed sample of MDs they
may have diluted out, or exaggerated, any possible between
group differences.

Suggestions for future research

Review of literature assessing the factors which affect
psychosocial or physical constructs not considered mea-
sures of QoL, for example measures of pain or fatigue,
would present a useful area for future research. Larger
scale studies of QoL in MD, with samples including a
range of MD are required to get reliable and comparable
data.

Conclusion

QoL is reduced in MD, with physical indices more con-
sistently affected than psychosocial ones. Many factors

may affect QoL in MD. Of note, disease severity and
function were strongly correlated with physical and social
functioning across studies but independent of psychologi-
cal functioning; this highlights the need to see beyond
disease severity and to assess QoL comprehensively,
beyond physical measures and at an individual level, in
healthcare decision making.

There may be utility in developing future interventions
based on QoL research. For example, there was a high level
of evidence supporting an association between QoL and
mood and illness perceptions, and these factors may be
targeted by a cognitive intervention. Pain and fatigue are
also associated with QoL in MD and these problems should
be taken into consideration by clinicians when managing
MD.
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