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Abstract
Objectives—Health related quality of life
(HRQOL) inventories are multi-
dimensional measures of patient-centred
health status developed for clinical re-
search. The MS quality of life 54
(MSQOL-54) is an MS-specific HRQOL
inventory originally devised for English
speaking patients. It consists of a core
measure, the 36-item short form health
survey (SF-36) previously adapted into
Italian, and 18 additional items exploring
domains relevant to patients with MS
(MS-18 module). The authors translated
and culturally adapted into Italian the
MS-18 module of the MSQOL-54 ques-
tionnaire, and clinically validated the
whole questionnaire.
Methods—The MS-18 module was trans-
lated following the methodology of the
International Quality of Life Assessment
(IQOLA) project. The MSQOL-54 was
validated in 204 consecutive patients with
MS seen between April and September
1997 at three participating centres. The
questionnaire was explained by the physi-
cian who also administered the expanded
disability status scale (EDSS) and mini
mental status scale examination, and the
patient filled in the MSQOL-54 and Beck
depression inventory questionnaires
(BDI), with assistance if required. The
contribution of impairments and dis-
abilities to MSQOL-54 scores were as-
sessed, and mean scores were compared
with normative data for the general Italian
population, and with the original sample
of United States MS patients.
Results—The mean age of the 204 patients
was 42 years; mean EDSS score was 4.5
(range 0-8.5). Patients’ participation in
the assessment was satisfactory, and all
scales satisfied the usual psychometric
standards. The characteristics of the
United States sample matched those of
our patients in all but gender (72% United
States patients v 52% Italian patients were
women), and education (90% United
States patients and 44% Italian patients
completed high school); MSQOL-54 pro-
files were also similar. The EDSS was sig-
nificantly associated with the physical
health composite but not with the mental
health composite score. Multiple linear
regression modelling showed that age and
BDI independently predicted physical
health composite (p < 0.001), and mental
health composite (p < 0.001). Clinical

worsening in the previous year had an
independent eVect on the physical health
composite (p < 0.001).
Conclusions—The Italian version of
MSQOL-54 is easy to administer and is
well accepted by patients. Neurological
impairment has a limited influence on per-
ceived quality of life, while age and depres-
sive symptoms has a major influence.
(J Neurol Neurosurg Psychiatry 1999;67:158–162)

Keywords: multiple sclerosis; quality of life; outcome
measures

Over the past decade health related quality of life
(HRQOL) instruments have become increas-
ingly popular as end point tools in clinical stud-
ies for measuring patient-assessed health status.
They are also used for evaluating the impact of
interventions, particularly in oncology and
cardiology.1 2 When the goal of treatment is to
improve patients’ wellbeing rather than to
increase survival, as in chronic conditions,
HRQOL measurement is essential. More than
20 years of research have led to the consensus
notion of quality of life as a multidimensional
concept which usually investigates four health-
related domains (physical, social, psychological/
emotional functions, and physical/emotional
role).3 These areas are generally assessed by a
generic instrument such as SF-36, while specific
instruments assess the impact of the disease and
the treatments given; almost all are aimed at
English speaking patients.2 3

Research on quality of life assessment in MS
is still limited. The few available studies have
employed generic HRQOL inventories in MS
patients, only recently have disease-specific
instruments begun to be used.4–9 In Italy the
usual approach to quality of life assessment is
either to develop ex novo questionnaires, or to
translate and culturally adapt those originally
developed in English speaking countries. The
first approach requires time, can be expensive,
and is used when a reliable instrument suitable
for translation and cultural adaptation is not
available. Several generic instruments have
been successfully adapted into Italian, such
as the Nottingham health profile, and the
Rotterdam symptoms check list.10 11

The International Quality of Life Assessment
(IQOLA) project, which was launched in 1990,
translated, adapted and validated the SF-36
questionnaire into 42 diVerent languages.12

Recently the SF-36 was supplemented by 18
additional items (MS-18 module) to obtain the
MS quality of life 54 (MSQOL-54) question-
naire specific for MS patients.4 We have now
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translated and culturally adapted the MS-18
module of the MSQOL-54 questionnaire, and
validated the whole questionnaire on a group of
204 Italian MS patients. We also investigated
clinical and sociodemographic characteristics in
order to identify key factors aVecting HRQOL.

Methods
INSTRUMENTS

The SF-36 questionnaire is one of the most
widely used HRQOL instruments in the United
States. It was devised to satisfy the minimum
psychometric standards necessary for group
comparisons involving general health dimen-
sions (not specific to age, disease, or treatment
group).12–16 SF-36 measures two major health
concepts by means of two composite scores
(physical health composite, and mental health
composite) obtained from 8 multi-item scales:
physical function; role limitation - physical; bod-
ily pain; general health; vitality; social function;
role limitation - emotional; and mental health; in
all there are 36 items. An additional question is
also present which asks about self-evaluated
change in health status. SF-36 has been available
in Italian since 1990 and data from a representa-
tive sample of the Italian population are
available.17 18

The MS-18 module, originally devised in the
United States in 1995 adds 18 additional items
to SF-36 concerned with the following areas:
health distress; sexual function; satisfaction
with sexual function; overall quality of life;
cognitive function; and energy. The composite
instrument, composed of SF-36 and MS-18, is
MSQOL-54 which contains 52 items grouped
into 12 scales, plus two lone items.4

TRANSLATION AND ADAPTATION

A procedure similar to that used by the IQOLA
project was adopted to translate and adapt the
MS-18 module.12 18 19 Briefly, the steps involved
were: (a) Translation and evaluation to ensure
semantic equivalence and acceptability. A
professional translator with experience with
health and quality of life terminology but not
with the MS-18, produced a translation. (b)
During an initial meeting with quality of life
assessment experts and clinicians, a version
with a list of possible alternatives for the most
controversial item stems and response choices
was drawn up. Problematic items and response
choices were retranslated into Italian from the
original and a consensus version was arrived at.
(c) Subsequently the questionnaire was filled in
by three patients, the results of which were dis-
cussed at a second meeting that included
patients and their proxies. (d) The final version
of the questionnaire then emerged and was
tested on 20 MS patients.

PATIENTS

Between April and September 1997, all MS
patients presenting at the three Institutes
involved in the study were considered for inclu-
sion. Eligible admitted patients and outpatients
satisfied the following criteria: clinically definite
or laboratory supported MS, age 18 years or
over, written informed consent, and knowledge

of their MS diagnosis. Exclusion criteria were:
exacerbation in the month prior to enrolment,
and one or more overt additional illnesses.20

ADMINISTRATION OF THE QUESTIONNAIRE

The MSQOL-54 questionnaire was explained
to the patient by the physician, who also
administered the expanded disability status
scale (EDSS) and mini mental state examina-
tion (MMSE).21–23 The patient then filled in the
questionnaire, with help if there were diYcul-
ties in reading or writing. The patient was then
asked two further questions regarding the
relevance and clarity of the questions; the
patient’s views and suggestions were also
sought and noted. The time required by each
patient to complete the questionnaire was
noted. The short form of the Beck depression
inventory (BDI) was then given to the patient
to compile. This consists of 13 items that
explore feelings and attitudes relating to
general depressive status.24 The examining
physicians received prior training in order to
standardise administration of the scales.

STATISTICAL ANALYSIS

MSQOL-54 scale scores were assembled using
the Likert method for summed ratings and the
raw scores were linearly transformed into
0-100 scales: the higher the transformed score,
the better the patient’s HRQOL.14 Patient
acceptability was assessed from mean time
required to complete the questionnaire; the
proportion of missing data at item and scale
level; and whether assistance was required to
complete the questionnaire. In addition, the
response consistency index was applied to cal-
culate the percentage of logical inconsistencies
committed in completing the questionnaire.
This analysed responses using internal checks
based on answers to 15 pairs of items. For
example, being able “to walk a kilometre” but
“not a hundred meters” is considered an
inconsistency in scoring the response consist-
ency index.14 15 18

Grouping and scaling assumptions were
assessed using standard psychometric instru-
ments described in the papers that presented
the original questionnaire.14–16 Briefly, as the
questionnaire is based on a multidimensional
conceptualisation of health, the multitrait
analysis approach was adopted to test whether
conceptualisation into domains fitted the data,
and whether the results of the Italian question-
naire replicated the results obtained with the
English language questionnaire in terms of
convergence, divergence and internal consist-
ency reliability (Cronbach’s á).25–27

Clinical validity was assessed comparing
mean MSQOL-54 scores by patient’s age,
severity of MS symptoms over the preceding
year, EDSS score, BDI score, MMSE score, dis-
ease duration, education, marital status, and
current employment status. The Wilcoxon
rank-sum test and Kruskal-Wallis test were
employed for these comparisons. Univariate and
multivariate linear regression were used to
investigate the relationship between the compos-
ite scores and clinical covariates. Of the continu-
ous explanatory variables, disease duration,
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EDSS, MMSE, and BDI scores did not follow a
normal distribution, and were transformed into
categories; age was normally distributed, and
considered a continuous variable. The other
covariates included in the regression analysis
were categorical. Finally, we compared qualita-
tively the Italian health profiles with those from
the original United States survey (fig).

Results
Of 405 patients seen at the three participating
centres between April and September 1997,
204 were enrolled. Of the remaining 201
patients, 46 (23%) had concomitant diseases,
64 (32%) were in exacerbation, 76 (38%) had
no knowledge of their diagnosis or had a
disease duration of less than 6 months, and 15
(7%) did not want to participate. Ninety four

patients (46%) were hospitalised (table). Mean
age was 43 years (range 19−67), 98 (48%) were
men; 134 (66%) were married and 91 (45%)
had completed high school (up to 13 years of
schooling). Mean age at disease onset was 30
years (range 11−51), average duration of MS
was 13 years (range 0.5−41), and mean EDSS
score was 4.5 (range 0−8.5). Mean time to
complete the questionnaire was 19 minutes
(range 5−60 minutes). Seventy eight patients
(38%) needed help; 17 of whom (22%)
required help reading some or all the items:
nine (12%) required help marking the form; 22
(28%) required both reading and writing
assistance; and 30 (38%) required explanation
of one or more items.

The percentage of missing data was low
(0.5%−2.9 % at the item level) except for items
concerning sexual function and satisfaction
with sexual function, where high percentages of
data were missing (both 19%). An analysis to
identify a pattern in the missing responses was
performed; no pattern emerged, however
higher percentages of missing responses oc-
curred in items assessing sex (sexual function
and satisfaction with sexual function scales),
independently of the clinical and demographic
characteristics of the patients.

The results of consistency testing were less
satisfactory: there were no logical inconsisten-
cies in only 66% of completed forms, however
in 82% of all forms there was one or less
inconsistency. Finally, over 90% of the patients
did not consider that the questionnaire was
diYcult to understand or that it contained
embarrassing questions.

The MSQOL-54 scales satisfied the usual
psychometric standards.13 14 Within scale coef-
ficients were homogeneous and higher than
0.40 in most instances (indicating good
convergent validity); greater item scale correla-
tions were found within scale than between
scales (indicating good discriminant validity).
Internal consistency reliability indexes were
greater than 0.70 for all scales except sexual
function. The detailed psychometric results are
available in annotated table form on request
from the authors.

Clinical validity was assessed comparing
mean MSQOL-54 physical health composite
and mental health composite scores by patient’s
age, gender, severity of MS symptoms over the
preceding year, EDSS score, BDI score, MMSE
score, disease duration, education, marital sta-
tus, and current employment status. Marital sta-
tus was associated with the physical and mental
health composite scores, with married or cohab-
iting patients scoring worse (mean (SD) physical
health composite, 50.5 (18); mean mental
health composite, 53.9 (22) than single, wid-
owed, divorced or separated patients (mean
physical health composite, 62.2 (18); mean
mental health composite, 65.1 (21) (p <
0.001).). Other factors negatively aVecting both
composite scores were depressed mood (p <
0.001), disease duration over 10 years (p <
0.005), clinical worsening in the previous year
(physical health composite, p < 0.001; mental
health composite, p = 0.003), and age > 50 years
(physical health composite, p < 0.001; mental

Comparison of MSQOL-54 profiles between 179 US MS patients and 204 Italian MS
patients (bold line). PF = physical function; RP = role limitation - physical; EB =
emotional well being; RE = role limitation - emotional; EN = energy; HP = health
perception; SF = social function; CH = change in health; HD = health distress; CF =
cognitive function; SX = sexual function; SS = satisfaction with sexual function; OQ =
overall quality of life.
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Characteristics of the 204 patients included in the study

Characteristic Number (%)

Men 98 (48)
Age (y)§ 42.6 ± 11.2

(19–67)
Hospitalised patients 94 (46)
Education (y):

Elementary (1–8) 87 (42)
High school (9–13) 91 (45)
College, master (14+) 26 (13)

Current employment status:
Employed outside the home/student 72 (35)
Homebound employment 15 (7)
Homemaker 31 (15)
Sheltered work 9 (4)
Retired 59 (29)
Unemployed 18 (9)

Marital status:
Single (never married) 53 (26)
Married/cohabiting 134 (66)
Widowed 5 (2)
Separated/divorced 11 (5)

Disease duration (y)§ 12.8 ± 8.9 (1–41)
Clinical worsening in the last year:

Absent/mild 145 (73)
Moderate/severe 54 (27)

Current disease course
Relapsing remitting 79 (40)
Relapsing progressive 69 (35)
Chronic progressive 48 (25)

Financial compensation requested 102 (50)
EDSS score 4.5 ± 2.1 (0–8.5)
MMSE score 26.9 ± 2.5

(14.6–30.3)
BDI score 8.1 ± 6.5 (0–33)

§Mean ± SD (min–max)
EDSS = the expanded disability status scale; MMSE = the mini
mental status scale examination; BDI = the Beck depression
index, short form
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health composite, p = 0.01). Patients scoring
higher on EDSS had lower physical health com-
posite score (mean physical health composite:
62.4 (18) for patients with EDSS < 3.5; 50.7
(17) for patients with EDSS 4.0-6.0, and 43.4
(16) for those with EDSS > 6.0; p < 0.001). Full
employment status has a positive impact on the
physical health composite (p = 0.03). Gender,
cognitive status as assessed by the MMSE and
education did not influence any composite
score.

Univariate and multivariate linear regression
were used to investigate the relationship between
the composite scores and clinical covariates. By
univariate analysis there was a highly significant
inverse relationship between patient age and
physical health composite score. EDSS and BDI
scores were also inversely related to physical
health composite. Marital status was signifi-
cantly predictive of physical health composite,
with single, widowed, divorced or separated
patients having higher scores than married or
cohabiting patients (â = 11.7, 95% CI, 5.7 to
17.7). A clinical worsening in the previous year
was associated with lower physical health
composite score (â = -14.4, 95% CI, -19.8 to
-8.9) and disease duration had a weak negative
association with this score. Patients who com-
pleted high school or university, were fully
employed, and had higher MMSE scores had
higher physical health composite scores, but the
diVerences were not statistically significant. The
final multivariate regression model obtained
explained almost 50% of the variance, and
included BDI, age, and clinical worsening as
independent explanatory variables. EDSS score,
marital status and disease duration did not
account for significant proportions of the
variance, and were thus removed from the
model.

By univariate analysis, BDI score was
inversely predictive of mental health composite
score. Other explanatory variables inversely
and significantly associated with mental health
composite score were age, clinical worsening in
the previous year, disease duration, and marital
status. The multivariate model retained BDI
and age as independent explanatory variables
accounting for almost 40% of the variance.
The detailed results of the regression are avail-
able on request.

We compared mean scale scores for the
whole sample with the United States MS
patients’ sample (figure). The characteristics of
the United States sample were similar to those
of our patients in terms of age (mean age of
United States patients 45 years, range 20-67; v
mean age of Italian patients 43 years, range
19-67 years); marital status (59% v 56% mar-
ried); working status (39% v 35% employed
outside home); and disease duration (mean
duration 13.2 v 12.8 years; range 1-40 v 1-41
years). However, these two populations dif-
fered in terms of gender (72% United States
patients v 52% Italian patients were women),
and education (98% v 45% completed high
school). Considering the MSQOL-54 profile
(figure) there was a mean diVerence of more
than 10 points between United States and Ital-
ian patients for role limitation- physical (32.9 v

44.6) and role limitation-emotional (60.0 v
49.3). Scores for the remaining scales were
similar in the two groups of patients.

Discussion
The Italian MSQOL-54 questionnaire was
easy to administer and well accepted by our
MS patients, with 90% of them stating that no
embarrassing or diYcult to interpret questions
were present. The results were similar to those
obtained using the original questionnaire on
United States MS patients. Nevertheless it is
important to underline that it took an average
of 20 minutes to complete the questionnaire,
with more disabled patients taking longer. Help
was necessary in 40% of all cases, a proportion
that increased in relation to poorer clinical sta-
tus. The response consistency index revealed a
greater number than expected of logical incon-
sistencies compared to the patients with other
chronic diseases (no logical inconsistencies in
83% of completed forms in patients with end-
stage renal disease and in 78% in patients with
chronic obstructive pulmonary disease).18 28 On
the basis of this finding, the use of proxy
responders should be considered for the most
clinically compromised MS patients.

The high percentage of missing answers to the
items on sexual function and satisfaction with
sexual function is an intriguing feature. This was
also reported (to a lesser extent) in the United
States survey, with 160 of 179 (89%) patients
completing enough items on the sexual function
scale to enable scoring, and 150 of 179 (84%)
answering the single item question on satisfac-
tion with sexual function. Our finding is consist-
ent with data from other Italian surveys, and is
probably attributable to Italian social and
cultural characteristics. Previous studies that
investigated HRQOL in Italian subjects decided
not to explore these aspects.28–30

Age influenced both composite scores, re-
taining an independent eVect in the multiple
regression analyses in which physical health
composite (R2 = 0.20) and mental health com-
posite (R2 = 0.08) were outcome variables.

Depressive symptoms had a major influence
on HRQOL. Patients with higher BDI scores
had lower scores in all MSQOL-54 scales; and
BDI score was a statistically significant predictor
low scores in all scales (data not shown) and
composite scales. In both the univariate and
multivariate analyses, BDI score had a signifi-
cant and independent eVect on both composite
scores (mental health composite, R2 = 0.34;
physical health composite, R2 = 0.29). We used a
scoring system to assess depressive symptoms
not a structured interview, as psychiatric assess-
ment was not the primary aim of the study.
Depression can result from individual reactions
to MS-associated disability and symptoms, as
well as from the disease process itself.32 The
reported lifetime occurrence of major depres-
sion in MS patients is between 42% and
54%32–34; the condition is often overlooked in
MS patients and can be treated successfully.34

As expected, the eVect of neurological
impairment was captured by the physical
health composite score. EDSS was also an
independent variable inversely related to
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physical health composite in the regression
analysis, however it was not statistically signifi-
cant after adjusting for age, clinical worsening,
and BDI.

Cognitive function, as assessed by MMSE,
did not aVect the composite scores. The
regression analysis showed that MMSE score
had only a small impact on mental health com-
posite and this disappeared after adjusting for
age and BDI in the multivariate model.

Disease duration over 10 years and clinical
worsening in the previous year were signifi-
cantly related to lower composite scores in uni-
variate analyses, and in the multivariate model,
clinical worsening retained its predictivity for
lower physical health composite score.

An unexpected finding was that single,
widowed, divorced, or separated patients had
significantly higher health composite scores than
married or cohabiting patients. In a larger study
married and cohabiting patients could profitably
be analysed separately. Marital status could be a
confounder of other covariates (for example,
patients might stay married or cohabit simply
because they cannot live alone due to their
disabilities); however in the multivariate model
marital status did not persist as an independent
predictor of physical and mental health compos-
ite scores after controlling for other explanatory
variables, such as patient age.

In conclusion, our study has shown that the
Italian version of MSQOL-54 is easy to
administer and is well accepted by patients.
Neurological impairment, as assessed by EDSS
has a limited influence on perceived quality of
life as measured by MSQOL-54, while age and
depressive symptoms has a major influence. In
a recently published study, MS patients and
physicians disagreed on which domains of
health status were most important for
patients.35 We think that clinical trials and out-
come studies should assess the eVect of
interventions taking into account, by means of
accurate and reliable instruments, all compo-
nents of health status that are considered
important by the patients, and not simply rely
on physician-assessed measures of disease
status. As a part of a continuing research
programme on HRQOL assessment in MS, we
have devised an Italian proxy version of
MSQOL-54. This should be useful for assess-
ing the status of cognitively impaired patients,
and also for overcoming problems of missing
data and loss to follow up in clinical trials and
longitudinal studies using MSQOL-54 as an
end point. The findings of a study in which the
proxy version was applied to surrogate inform-
ants (for example, health care providers and
“significant others”) to obtain complementary
or additional information on patient HRQOL,
will be published shortly.

This work was supported in part by Italian National Health
Ministry (grant No 96/J/T55, to AS). We are indebted to Drs
Barbara Vickrey and Iris Gutmanis for allowing us to adapt the
original version of MSQOL-54, to Dr Giovanni Apolone for his
critical review of the manuscript, and to Don Ward for help with
the English.
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