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ABSTRACT
Objective
This study evaluated the comparative
impact of myositis and other musculo -
s keletal disord e rs on ge n e ral health
using the Nottingham health pro fi l e
(NHP) as a generic measure of health
status.
Methods
A pro s p e c t ive observational study of
113 females with myositis, 142 females
with rheumatoid arthritis, 45 females
with spinal osteoporosis and 96 fe -
males with knee osteoarthritis.
Results
All mean NHP section scores we re
higher in myositis and other musculo -
skeletal disorders compared to popula -
tion mean values. Section scores fo r
energy and social isolation were high
in myositis compared to all other disor -
ders. Scores for physical disability in
myositis we re similar to RA. Pa i n
scores were higher in RA and OA com -
pared to myositis. 
B a ck wa rds linear regression models
explained 26-42% of the variation in
e n e rgy and social isolation score s .
Emotion and physical section score s
were the major determinants and the
pattern was similar in all disorders. Di -
sease duration and age had little effect.
Conclusions
Myositis is not simply a disease with
physical problems but has wide rang -
ing effects on social and emotional well
b e i n g. Until disease-specific instru -
ments are available, a generic measure
l i ke the NHP can be used to assess
problems other than muscle pain and
loss of strength.

Introduction
Patients with infl a m m at o ry myo s i t i s ,
classified as polymyositis or dermato-
myositis, have muscle pain and weak-
ness that severely disrupt their every-
d ay activities. Conventional cl i n i c a l
assessments concentrate on measuring
muscular strength and damage and do
not assess how myositis affects overall
health. There is very little data avail-
able on the affect of myositis on health
s t at u s , in contrast to the ex t e n s ive
information available in other inflam-
matory systemic musculoskeletal dis-
e a s e s , e s p e c i a l ly rheumatoid art h ri t i s

(RA) (1) and, to a lesser extent, sys-
temic lupus erythematosus (SLE) (2).
Measuring health status in rheumatic
diseases has conventionally used dis-
e a s e - s p e c i fic questionnaires to assess
d i s ability; for example the Health
Assessment Questionnaire (3). A n
alternative approach is to use generic
health status measures. There are sever-
al types of these. Some provide a single
global score of well being (health
indices), for example the EuroQol (4).
Others measure different dimensions of
health status (health profiles). Exam-
ples include the Nottingham Health
Profile (NHP), the SF-36, the Sickness
Impact Pro files (6), the Functional
Limitations Profile (7) and the McMas-
ter health index (8). Health pro fi l e s
a l l ow comparison of health stat u s
across diseases, although they are less
s e n s i t ive than disease-specific mea-
sures.
We evaluated the impact of established
myositis on ge n e ral health using the
NHP as a generic measure of health
s t atus. We compared the findings in
myositis with data from patients with
rheumatoid arthritis (RA), osteoporosis
(OP) and osteoarthritis (OA). To con-
t rol for the complex intera c t i o n s
between sex and health status we only
studied females.

Patients and methods
Myositis cases
Patients had a diagnosis of polymyosi-
tis or dermatomyositis which was cate-
gorised in relation to conventional cr i-
teria (9). All had had myositis for at
least 6 months and had been treated at a
specialist unit using conventional ther-
apies (steroids and immunosuppressive
drugs). These cases were recruited with
the help of the Polymyositis and Der-
matomyositis Support Group, an inde-
pendent national support group fo r
people with myositis and their families.
NHP questionnaires we re sent to all
myositis cases registered with the sup-
port group. The response rate was 60%.
We subsequently excluded males, chil-
dren and patients with a diagnosis of
juvenile dermatomyositis and inclusion
b o dy myositis from further analy s i s .
There were 57 patients with dermato-
myositis (DM) of mean age 50  years



(range 25-75 years) and of mean dis-
ease duration 7 ye a rs (ra n ge 1 -26
ye a rs) and 56 with poly myositis of
mean age 54 years (range 22-76 years)
and of mean disease duration 7 years
(range 1-25 years).

Other musculoskeletal disorders
We studied three other groups of fe-
males with rheumatoid arthritis (RA),
spinal osteoporosis (OP) and osteoarth-
ritis (OA). They all met conventional
diagnostic criteria and were consecu-
tive clinic attendees with these condi-
tions. Th ey compri s e d : 142 pat i e n t s
with RA of mean age 59 years (range
24-87 years) and of mean disease dura-
tion 10 years (range 1-45 years); 45
cases with spinal osteoporosis (OP) of
mean age 67 years (range 43-85 years)
and of mean disease duration 13 years
(range 1-40 years); and 96 patients with
knee osteoart h ritis of mean age 63
years (range 41-81 years) and of mean
disease duration 10 years (range 1-40
years).

Population mean values
These were taken from published sur-
veys of 890 healthy subjects (10) and
1,976 patients with common diseases

( mu s c u l o s ke l e t a l , re s p i rat o ry, c a rd i o-
vascular and mental health problems)
(11). 

Health profile measures
All patients completed the NHP. This
has 38 statements (answered ‘yes’ or
‘no’) which assess subjective distress
in six sections: p hysical mobility (8
questions), pain (8 questions), sleep (5
q u e s t i o n s ) , emotional reactions (9
q u e s t i o n s ) , social isolation (5 ques-
tions) and energy level (3 questions).
Scores for each section range from 0
(no problem) to 100 (all problems list-
ed are present).

Statistical analysis
Means and standard dev i ations we re
used for summary statistics. Gro u p s
we re compared using Kru s k a l - Wa l l i s
one way analysis of variance and the
Mann-Whitney U test. Backwards lin-
ear regression was undert a ken using
SPSS software with 0.10 as the limiting
statistic.

Results
Mean NHP section scores (Table I)
show that all of the mean NHP section
s c o res we re higher in myositis and

other mu s c u l o s keletal disord e rs com-
pared to the population mean values for
healthy controls and patients with com-
mon diseases. The scores were com-
p a red across all groups by Kru s k a l -
Wallis one-way ANOVA and between
myositis cases and other indiv i d u a l
mu s c u l o s keletal disord e rs by Mann
Wh i t n ey U tests. The main fi n d i n g s
were that section scores for energy and
social isolation were high in myositis
c o m p a red to all other disord e rs , t h at
scores for physical disability in myosi-
tis were similar to RA and were higher
than in OA and OP, and that pain scores
were higher in both RA and OA com-
pared to myositis.
We further evaluated the differences in
mean NHP section scores betwe e n
polymyositis and dermatomyositis by
Mann Whitney U Tests. The only sig-
nificant difference was in physical dis-
ab i l i t y, wh e re scores we re higher in
polymyositis. Scores in the other 5 sec-
tions were similar.
B a ck wa rds linear regression models
were used to analyse the factors con-
tributing to energy and social isolation
scores of the NHP in myositis and the
other musculoskeletal disorders (Tables
II and III). The models examined the
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Table I. NHP section scores in myositis cases (dermatomyositis and polymyositis) and other musculoskeletal disorders.

Diagnosis Energy Pain Emotion Sleep Social Physical
Number Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Control data
Healthy subjects 890 13.5 - 6.2 - 10.4 - 16.4 - 6.9 - 6. 7
Common diseases 1976 21.1 - 10.8 - 13 - 18.3 - 7.0 - 6.4

Myositis
All cases 113 73.8 34.5 30.3 31.7 25.1 28.0 28.0 28.1 25.1 28.1 41.8 26.4
DM 57 73.5 33.7 29.8 30.8 27.9 30.3 25.8 28.6 25.5 28.6 36.5 24.0
PM 56 74.0 35.7 30.9 32.8 22.3 25.4 30.2 27.8 24.6 27.7 47.1 27.9

DM vs PM1 NS NS NS NS NS 0.03

Other musculoskeletal disorders
RA 142 49.6 40.9 49.0 34.0 27.7 27.2 32.3 30.7 15.8 21.5 39.5 27.2
OP 45 32.1 38.8 33.2 35.7 12.8 16.4 30.5 32.5 11.3 14.5 21.7 22.6
OA 96 43.2 37.7 41.1 27.1 14.0 19.0 31.7 26.8 10.8 18.7 27.4 23.2

Other musculoskeletal 0.00001 0.0001 NS NS 0.0001 0.0003
disorders vs myositis2

RA vs myositis1 0.00001 0.00001 NS NS 0.007 NS

OP vs myositis1 0.00001 NS 0.02 NS 0.008 0.00001

OA vs myositis1 0.00001 0.002 0.007 NS 0.0002 0.0001

1 Mann-Whitney U test; 2 Kruksal Wallis one-way ANOVA.
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contributions of other components of
the NHP together with disease duration
and age. Overall these models explain-
ed between 26-42% of the variation.
Th ey showed that energy levels in
myositis, OA,OP and RA are related to
physical and emotional domains, that
in myositis and RA they are also relat-
ed to the pain domain, and that in RA
the sleep domain has an add i t i o n a l
influence (Table II). They also showed
that social isolation is related to physi-
cal and emotional domains in myositis,
OA,OP and RA (Table III). Disease
duration and age did not contribute to
the variation seen in any of the condi-
tions.

Discussion
The health pro files of patients with
myositis show higher section scores for
e n e rgy, p hysical mobility and social
i s o l ation that other mu s c u l o s ke l e t a l
diseases. Physical mobility scores were
higher in polymyositis cases than der-
matomyositis. Studies using NHP, SF-
36 and EuroQol have shown that gener-
ic health status measures give reason-
able estimates of disease activity and
outcome in RA (12,13) and SLE (14)
but the impact of myositis on these
generic instruments has not been previ-

ously reported. We have found the NHP
gives a realistic assessment of these
cases . However, there are some limita-
tions; for example, the NHP has “floor”
and “ceiling” effects and the short-term
response of the NHP to treatment is un-
known. In some circumstances it could
create a false picture (12), for example
social isolation may have many causes
other than myositis. The use of yes/no
responses may also reduce the sensitiv-
ity of the NHP (l5).
We specifically excluded patients with
acute myositis as they are difficult to
identify, are usually very unwell and
would be expected to have high mea-
sures in many of the NHP domains.
The cases with established myositis we
studied, whose average disease dura-
tion was 7 years and included patients
with up to 26 years of disease, had per-
sistently abnormal health status involv-
ing most domains. Intere s t i n g ly, n o t
only were energy levels very abnormal
in myositis, but it is likely that they
would have been far higher than those
with RA and other musculoskeletal dis-
orders if there had not been a ceiling
effect with the NHP. This suggests a
s p e c i fic pro blem with energy leve l s
exists in myositis.
The backwards linear regression model

s h owed that emotion and phy s i c a l
function scores were the main determi-
nants of social isolation and energy lev-
els in all the diseases and that there
were no specific changes in myositis.
Interestingly, disease duration, age and
sleep did not contribute to the variation
seen any of these conditions. The im-
plication is that there are no disease
specific effects of myositis on health
status and this strengthens the case for
using ge n e ric outcome measures to
compare different musculoskeletal dis-
orders.
The use of health profiles shows that
myositis is not simply a disease with
p hysical pro blems (mobility, e n e rgy
and pain), but has wide ranging effects
on social and emotional well being,
similar to those in RA. Further research
is needed to examine the health status
of myositis patients,and in particular to
look at fluctuations in the disease with
t h e rapy and the impact this has on
patients. The floor and ceiling respons-
es of the NHP suggest a disease-specif-
ic health status assessment would have
advantages and this needs to be devel-
o p e d. Until disease specific instru-
ments are available, a generic measure
like the NHP can be used to assess pro-
blems other than muscle pain and loss

Table II. Backwards regression analysis of factors contributing to energy levels in myositis, OA, OP and RA.

Variable Myositis OA OP RA
B 95% CI Signif B 95% CI Signif B 95% CI Signif B 95% CI Signif

Physical 0.46 0.23,0.68 0.0001 0.75 0.46, 1.03 0.00001 0.68 0.22, 1.34 0.005 0.35 0.09,0.61 0.01

Emotion 0.32 0.12, 0.53 0.0023 0.32 -0.03, 0.67 0.08 0.88 0.24, 1.51 0.008 0.30 0.04, 0.57 0.03

Pain 0.20 0.02, 0.38 0.0287 Not in equation Not in equation 0.27 0.06, 0.49 0.014

Sleep Not in equation 0.31 0.06, 0.56 0.018 Not in equation 0.20 -0.02, 0.42 0.07

Multiple R 0.62 0.67 0.66 0.66

Adjusted R2 0.36 0.42 0.41 0.41

Note: Social isolation, disease duration and age were not in the equation.

Table III. Backwards regression analysis of factors contributing to social isolation in myositis, OA, OP and RA.

Variable Myositis OA OP RA
B 95% CI Signif B 95% CI Signif B 95% CI Signif B 95% CI Signif

Physical 0.15 -0.03, 0.31 0.07 0.20 0.06, 0.34 0.006 0.17 -0.02, 0.36 0.08 0.18 0.04, 0.31 0.012

Emotion 0.58 0.43, 0.74 0.00001 0.49 0.32, 0.66 0.00001 0.34 0.07, 0.60 0.013 0.29 0.15, 0.43 0.00001

Multiple R 0.65 0.63 0.55 0.66

Adjusted R2 0.41 0.39 0.27 0.41

Note: Energy, pain, sleep, disease duration and age were not in the equation
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of strength. Our findings underline the
s eve re impact of myositis on many
aspeots of everyday life when compar-
ed to other musculoskeletal diseases.

Acknowledgements
YLC would like to thank the Dermato-
myositis and Po ly myositis Support
Group for their financial and technical
support. HLM would also like to thank
the King’s College Joint Research
Council for financial support.

References
1. H O U S S I E N DA , MCKE N NA SP, S C OT T D L:

The Nottingham health profile as a measure
of disease activity and outcome in rheumatoid
arthritis. Br J Rheumatol 1997; 36: 69-73.

2. KARLSON EW, DALTROY LH, LEW RA et al.:
The re l ationship of sociocconomic stat u s ,
race and modifiable risk factors to outcomes
in patients with systemic lupus erythemato-
sus. Arthritis Rheum 1997; 40: 47-56.

3. FR I E S J F, SPITZ P, KRAINES RG, H O L M A N
HR: Measurement of patient outcome in arth-
ritis. Arthritis Rheum 1980; 23: 137-45.

4. EUROQOL GROUP: Euroqol - a new facility
for the measurement of health-related quality
of life. Health Policy 1990; 16: 199-208.

5. GILSON BS, GILSON JS, BERGNER M, BOB-
BIT RA,KRESSEL S, POLLARD WE,VESSELA-
GO M: The sickness impact profile. Develop-
ment of an outcome measure of health care.
Am J Pub Health 1975; 65: 1304-10.

6. BERGNER M, BOBBIT RA, C A RTER W B,
G I L S O N B S: The sickness impact pro fi l e :
Development and final revision of a health
status measure. Med Care 1981; 19:787-805.

7. PATRICK D: Standardisation of comparative
health status measures: using scales devel-
oped in A m e rica in an English-speaking
c o u n t ry. Health Survey Research Methods
3rd regional conference: Hyattsville 1981.

8. CH A M B E R S LW, MACD O NALD LA, T U G-
WELL P, BU C H A NAN W W, K R A AG G: Th e
McMaster Health Index Questionnaire as a
measure of quality of life for patients with
r h e u m atoid disease. J Rheumat o l 1982; 9:
780-4.

9. BOHAN A, PETER JB: Polymyositis and der-
matomyositis. New Eng J Med 1975; 292:
344-53.

10. CURTIS S: Intra-Urban Variation in Health
Care. Vol. 1,London,Department of Geogra-
phy and Earth Science, Queen Mary College,
London University, 1985.

11. HOPTON J, PORTER A, HOWIE J: A measure
of perc e ived health in eva l u ating ge n e ra l
practice: The Nottingham health profile. Fam
Pract 1991; 8: 253-60.

13. TALAMO J, FRATER A, GALLIVAN S, YOUNG
A: Use of the Short Form 36 (SF 36) for
health status measurement in rheumat o i d
arthritis. Br J Rheumatol 1997; 36: 463-9.

13. WOLFE F, HAWLEY DJ: Measurement of the
quality of life in rheumatic disorders using
the EuroQol. Br J Rheumatol 1997; 36: 786-
93.

14. F O RT I N P R , A B R A H A M OW I C Z M , N E V I L L E
C et al.:Impact of disease activity and cumu-
lative damage on the health of lupus patients.
Lupus 1998; 7: 101-7.

15. DONOVAN JL, FRANKEL SJ, EYLES JD: As-
sessing the need for health status measures. J
Epid Comm Health 1993; 47: 158-62.


