
Nottingham health profi le questionnaire incorporates important 
aspects of the patient perspective into outcome assessment in 

rheumatoid arthritis
T. Uutela1,2, H. Kautiainen3, M. Hakala3,4

1Department of Internal Medicine, Central Hospital of Lapland, Rovaniemi, and 2Division of Rheumatology, 
Department of Internal Medicine, University of Oulu, Oulu; 3Rheumatism Foundation Hospital, Heinola; 

4Department of Musculoskeletal Medicine and Rehabilitation, Medical School, University of Tampere, Tampere, Finland.

Abstract
Objective

There is a consensus on the need for a more thorough assessment of outcome of RA from the perspective of those who 
experience the disease. Our objective was to assess the health- related quality of life (HR-QOL) of RA patients by the 

Nottingham Health Profi le (NHP), the measurement of subjective experienced distress.

Methods
One hundred and nineteen consecutive out-patients were cross-sectionally assessed. HR-QOL was evaluated by using 

the fi rst section of the NHP, a generic quality of life instrument, that assess subjective distress on six dimensions: mobility, 
pain, energy, sleep, emotional reaction and social isolation. Functional capacity was measured by the Health Assessment 

Questionnaire (HAQ).

Results
The NHP scores for mobility, pain, energy and sleep showed a linear association (p < 0.001 for each) with HAQ disability 
level. In addition to pain, patients with mild disability (HAQ 0-1) may suffer from remarkable fatigue (loss of energy) and 

problems in sleep. Even at the HAQ level 0, there was some perceived distress in almost all of the NHP dimensions. 

Conclusions
Poor HAQ levels were associated with patient perceived distress in dimensions which are getting minor attention in clinics, 

i.e., energy and sleep. It is to be noted that RA patients who reported no disability or its lowest levels measured by HAQ 
perceived notable distress in many NHP dimensionsperceived notable distress in many NHP dimensionsperceived notable distress in many N . Our results suggest that NHP is a potential candidate for a HR-QOL 

questionnaire which should considered to be used in routine clinical assessment of RA patients. 
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Introduction
Over the past two decades, assessment 
of patients’ health status had undergone 
a remarkable shift from predominant 
reliance on biomedical and physical 
measurements to an emphasis upon 
health outcomes based on patients’ per-
sonal assessment of their health status 
(1). In the context of handicap, too, the 
assessment of patients’ perception of 
the impact of the disease and the par-
ticular problems they experiences, i.e. 
patient-perceived handicap, is relevant 
at a clinical level (2).
The Health Assessment Questionnaire 
(HAQ) is the most widely used quantita-
tive measurement of functional disabil-
ity caused by rheumatoid arthritis (RA) 
(3). HAQ was developed based upon 
clinicians’ perceptions of the important 
abilities they believe RA patients need to 
acquire. There is, however, a wide con-
sensus on the importance of incorporat-
ing subjective experiences of RA identi-
fi ed by patients as important but not en-
compassed within the current “core set”
of outcome measures (such as fatigue 
and disturbed sleep) (4). Particularly fa-
tigue has been recognized such a specifi c 
outcome in RA. Fatigue is a frequent, 
extreme, and multidimensional experi-
ence (5). However, the patients report 
that they struggle to manage their fatigue 
with little professional support (5). 
In the present series, we especially want-
ed to examine subjective experienced 
health problems of RA patients. There-
fore we selected the Nottingham Health 
Profi le (NHP), the measurement of sub-
jective experienced distress. Namely the 
development of the NHP was based on 
interviews with lay persons, in which 
they were asked to assess how they felt 
when they were experiencing various 
states of ill health (6). NHP also differ-
entiates between the important aspects 
of multidimensionality of health (7). 
NHP has been shown to be a suitable 
HR-QOL instrument for patients with 
chronic disease (8, 9). NHP is also sen-
sitive to discriminate RA patients ac-
cording to their health states (10). 
The aim of this study was to explore 
the impact of NHP on the assessment 
of the overall state of RA patients in a 
hospital-based outpatient series when it 
is used in combination with the HAQ. 

Patients and methods
The study is one part of our HR-QOL 
survey of RA, and it was performed at 
the out-patient clinics of the Depart-
ment of Internal Medicine, Central 
Hospital of Lapland, in Northern Fin-
land. The out-patient clinics is the only 
centre which provide rheumatological 
services for the 129.000 inhabitants of 
the very sparsely populated province of 
Lapland. The design of the study was 
approved by the ethical committee of 
the Central Hospital of Lapland. 
A total of 234 consecutive patients aged 
≥ 18 yrs with various rheumatic diseas-
es were cross-sectionally assessed. The 
fi rst study group was collected  during 
September 1998 (n = 97) and the sec-
ond one during September 1999 (n = 
137). From the total of 234 patients 124 
fulfi lled the American College of Rheu-
matology (ACR)(formerly American 
Rheumatism Association, ARA) 1987 
classifi cation criteria for RA (11). The 
different QOL questionnaires used in 
the series were available from 119 pa-
tients, and these subjects constituted the 
present study group. 
The patients were examined by one of 
the authors (TU) and the examination 
included an HR-QOL measurement by 
using the fi rst section of NHP (6) as the 
authorized Finnish version of the NHP 
(7), an assessment of the functional ca-
pacity by using the direct Finnish trans-
lation of HAQ (12), as well as some 
clinical and socioeconomic data. The 
NHP and the HAQ were self-complet-
ed by the patients and the clinical and 
socioeconomic data were gathered by 
structural interview. 
The HAQ is a functional capacity ques-
tionnaire comprising eight subdimen-
sions that represent the activities of daily 
living (ADL): dressing and grooming, 
arising, eating, walking, hygiene, reach, 
grip, and activities. Each category con-
sists of 1-4 items (13). For each item, the 
scores are: 0 = no diffi culty, 1 = some 
diffi culty, 2 = much diffi culty or with as-
sistance, and 3 = unable to perform. The 
highest score for each of the 8 subdimen-
sions is summed (range = 0-24) and di-
vided by 8 to yield on a continuous scale 
(0-3) as an overall HAQ score (14).
The NHP contains 38 statements that
assess subjective distress in six do-
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mains: physical mobility (8 items), 
pain (8 items), sleep (5 items), energy 
(3 items), social isolation (5 items) and 
emotional reactions (9 items). These 
were selected from the statements gen-
erated in large surveys of people ran-
domly selected from the general popu-
lation. The respondent is required to 
answer ‘yes’ or ‘no’ to each statement 
depending on whether he or she is cur-
rently bothered with problems in the 
area. The statements are weighted em-
pirically in terms of their perceived se-
verity (6, 7). The scores of each dimen-
sion may range from 0 (no problems or 
absence of limitations) to 100 (all prob-
lems listed are present) (6). Because the 

values concerning health and QOL vary 
across different countries, this weight-
ing process has to be done in every 
user’s country. The Finnish version of 
NHP, used in our study, is the evaluated 
and validated HRQOL measure refl ect-
ing the values of the general population 
in Finland (7, 15).
The details of demographic, clinical and 
socioeconomic data of the 119 RA pa-
tients are shown in Table I. During an 
average illness history, the RA patients 
had used several disease-modifying 
antirheumatic drugs (DMARDs) and 
25% had undergone total joint replace-
ment surgery. Thirty-nine percent of 
RA patients suffered from other chronic 
conditions. Based on an assessment of 
comorbidity, the most chronic condi-
tions reported by RA patients were hy-
pertension (n = 12), ischemic or other 
heart diseases (n = 11), gastrointestinal 
symptoms (n = 10) and asthma (n = 8). 
Twelve RA patients had two or more 
other chronic disease.
The mean (SD) HAQ score of the 119 
RA patients was 1.05 (0.75; range 0.00-
2.75). We divided our RA patients into 
four functional capacity groups accord-
ing to the HAQ score; 0, 0.1-1.00, 1.1-
2.00 and > 2. There were 12 (10%) pa-
tients with completely normal functional 

capacity (HAQ score = 0), 51(43%) with 
some diffi culty in ADL- activities (HAQ 
score 0.1-1.00), 47 (39%) with much 
diffi culty or need for assistance (HAQ 
score 1.1-2.00) and 9 (8%) > 2 severe-
ly disabled. Only three (3.6%) patients 
were very severely disabled, with HAQ 
scores of 2.75, and all of them had been 
suffering from RA for over 13 years, 
and one of them also had severe poly-
myositis. The socioeconomic data of the 
119 RA patients are shown in Table II. 
Forty-fi ve per cent were unable to work 
because of illness, and the main cause 
of work disability was RA. Fifty-four 
per cent were workers with low level of 
formal education (from 8 to 9 years). In 
most cases, the RA patients estimated 
their fi nancial situation as a moderate 
one.

Statistics
The results were expressed as means or 
medians, with standard deviation (SD) 
or interquartile range (IQR). Statistical 
comparison between the groups was 
made by using the Normal Score test with 
Monte Carlo p-values and bootstrap-
type analysis of variance (ANOVA). 
However, as variables were skewed, 
bootstrap estimation was used to derive 
a 95% confi dence interval; confi dence 

Table I. Table I. T Demographic and clinical charac-
teristics  in 119 RA patients.

Variable

Number of females, (%) 93 (78%)

Mean age, yrs(SD) 56 (12)

Median duration of diseases, 10 (3, 20)
    yrs(IQR) 

Number of seropositive, (%) 95 (80%)

Median number of  used 3 (2, 5)
    DMARDs, (IQR) 

Total joint replacement, n (%) 30 (25%)

Comorbidity, n (%) 47 (39%)

Table II. Socioeconomic characteristics in 
119 RA patients.

Variable No. (%)

Marital status:
  married / cohabiting 84 (70%)
  single  6 (5%)
  widowed  15 (13%)
  divorced 14 (12%)    
                                                                             
Occupation: 
  self-employed 27 (23%)
  clerical worker 24 (20%)  
  worker     41 (34%)      
  professional / managerial 8 (7%)      
  other                               19 (16%)
                                                                             
Employment situation:
  employed 35 (29%)
  unemployed 3 (2%)  
  work disabled 54 (46%)      
  retired 27 (23%)
                                                                             
Financial situation (self-estimated):
  very good / good 27 (23%)
  moderate 63 (53%)
  very poor / poor  28 (23%)         
  not known 1 (1%)

Fig. 1. NHP dimensions according to RA patients’ HAQ functional capacity levels (0, 0.1-1,0, 1.1-2.0 
and > 2). The bars show mean with 95% confi dence interval. P value shows signifi cance of the trend.
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interval for the means were obtained by 
bias corrected bootstrapping (5000 repli-
cations). The normality of variables was 
evaluated by the Shapiro-Wilk statistics. 
Correlation coeffi cients were calculated 
by the Spearman method, using Sidak-
adjusted probabilities.

Results
NHP assessed health-related quality 
of life and HAQ functional capacity 
levels
When the RA patients were divided 
into four subgroups based on their 
HAQ functional capacity levels (0, 0.1-
1.0, 1.1-2.0 and > 2) the mean NHP 
scores for mobility, pain, energy and 
sleep showed a linear association (p sleep showed a linear association (p sleep showed a linear association ( < 
0.001 for each) with HAQ disability 
level (Fig. 1). The RA patients at the 
poorer HAQ levels (1.1-2.0 and > 2) 
had especially poor quality of life on 
the NHP dimensions of energy, pain 
and mobility, with mean scores vary-
ing within 45-65. At the HAQ level 0, 
the NHP instrument also detected some 
perceived distress in all of the NHP 
sections. However, the mean scores for 
emotional reaction and social isolation 
were low at all HAQ capacity levels.

Association between subdimensions of 
HAQ and dimensions of NHP
The relationship between the HAQ sub-
dimensions and the NHP dimensions 
are shown in Table III. NHP mobility 
had a close correlation with all HAQ 
subdimensions, the correlation coeffi -
cient being lowest for grip (r = 0.44) 
and highest for hygiene (r = 0.63). Of 
the other NHP components pain and 

energy also correlated highly signifi -
cantly with some HAQ subdimensions: 
NHP pain with dressing and grooming 
(r = 0.45) and with arising (r = 0.44), 
and NHP energy with eating (r = 0.44). 
No correlations were found between 
any HAQ subdimensions and the NHP 
dimensions of emotional reaction and 
social isolation, and only a weak one 
emerged for sleep, the correlation coef-
fi cient varying from 0.31 to 0.34 for the 
different HAQ subdimensions.

Discussion
So far, there are data to show that the 
NHP has given valuable information 
about HR-QOL in the assessment of 
RA patients. Apart from the problems 
of mobility and pain, the NHP has 
drawn attention to RA patients’ poor 
levels of energy and sleep (10, 16), and 
poor NHP scores have also been clear-
ly related to disease activity (10). In 
our study there was a highly signifi cant 
trend towards poorer HR-QOL in terms 
of mobility, pain, energy and sleep 
when shifting towards poorer HAQ 
levels. At HAQ score levels of over 1, 
health problems increased remarkably 
compared to lower HAQ levels, and 
severe perceived health problems, i.e., 
NHP mean scores over 45 (6), were 
seen in the dimensions of mobility, 
pain and energy. Also in earlier stud-
ies, HAQ disability has been correlated 
with signifi cant impairment in the dif-
ferent HR-QOL domains except that 
of social functioning measured by the 
Short Form 36 health survey question-
naire (SF-36) (17).
The importance of pain and mobility as 

outcomes of RA patients is well recog-
nized in clinical care. Other negative 
impacts of RA on patients’ life such 
as fatigue and poor psychosocial func-
tioning are documented in many HR-
QOL studies but not regularly assessed 
in routine care (18). The OMERACT 
group has stressed the importance of 
incorporating the patient perspective, 
particularly fatigue, into outcome as-
sessment in RA (4). It should be men-
tioned that the newest validated func-
tional ability questionnaire, i.e. the 
Multidimensional HAQ (MD-HAQ) 
(19-21), has a patient-oriented perspec-
tive including a pain scale and ADL 
items as well as a fatigue scale and 
items about sleep and emotional state. 
Relief from pain has come out as the 
most preferred area for improved health 
reported by RA patients (22). From the 
patients’ perspective, fatigue has also 
been consistently mentioned as an im-
portant outcome affecting other out-
comes, such as work, health satisfaction 
and social activities (3, 23-25). Fatigue 
is a prominent problem both in the early 
(26) and established disease (25). There 
is limited research available concern-
ing the fatigue and reduced energy of 
an RA patient and the related quality of 
life (25, 27). In addition, a consensus on 
even one suitable instrument for fatigue 
measurement is lacking (4).
Despite the diffi culties of measuring fa-
tigue in RA, fatigue is a relevant and also 
treatable target in RA patients’ lives. In 
the recent study of Moreland et al., RA 
patients achieved clinically meaningful 
improvement of fatigue during etaner-
cept therapy, assessed by the HAQ vi-
tality domain, both in recent-onset and 
in established disease (28). One of our 
main observations was that distress on 
the dimension of energy was a major 
problem at different HAQ levels, even 
at the level of ”no diffi culty”. Recent-
ly, a study of the QOL profi les in ear-
ly RA assessed by different quality of 
life questionnaires showed that fatigue 
measured by NHP subscales differenti-
ated the subjects with poorest outcome 
best (26). The QOL of an RA group suf-
fering ”much fatigue” declined the most 
compared to a ”little fatigue” group, 
especially on the physical domain, but 
also on the psychosocial one (26). 

Table III. Correlation between HAQ subdimensions and NHP dimensions.

HAQ subdimensions NHP dimensions
     

Mobility Pain Energy Sleep Emotional Social
     reaction isolation

Dressing and grooming 0.58*** 0.45*** 0.31* 0.23 0.19 0.15
Arising 0.57*** 0.44*** 0.32* 0.31* 0.24 0.31
Eating 0.58*** 0.35* 0.44*** 0.22 0.22 0.16
Walking 0.56*** 0.33* 0.35* 0.29 0.10 0.18
Hygiene 0.63*** 0.41** 0.37** 0.34* 0.18 0.14
Reach 0.55*** 0.25 0.41** 0.28 0.21 0.14
Grip 0.44*** 0.37** 0.36** 0.33* 0.25 0.18
Activities 0.54*** 0.35* 0.34* 0.34* 0.24 0.19

Sidak adjusted signifi cance *p *p * < 0.05, **p *p * < 0.01, ***p *p * < 0.001. 
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It is known that the overall HAQ score 
has some problems of masked effect 
(29), and therefore we examined the 
importance of the different subdimen-
sions of HAQ to the HR-QOL of RA 
patiens. In this analysis, NHP mobility 
showed the strongest correlation with 
all the subdimensions of the HAQ,    
perhaps due to the overlap which is usu-
al between generic and disease-specifi c 
measurements (30). Both the items of 
NHP mobility and the subdimensions
of HAQ assess movements of the upper 
and lower extremities and locomotion-
al activities. The study of Häkkinen et 
al. showed that pain and joint mobility 
have a major impact on the individual 
subdimensions of the HAQ compared 
to the radiographic score or swollen 
and tender joint counts (31). In our 
study, NHP pain but also NHP energy 
correlated with all the subdimensions 
of HAQ. The multidimensional assess-
ment of fatigue, evaluated by the Mul-
tidimensional Fatigue Inventory (MFI-
20), has shown that RA patients expe-
rience especially general and physical 
fatigue, then fatigue associated with re-
duced activity, and less mental fatigue 
(32). The dimension of NHP energy 
perhaps refl ects physical fatigue pri-
marily, as the section on NHP energy 
consists of items such as ”I am tired all 
the time”, ”Everything is an effort” and 
” I soon run out of energy”. 
The RA patients in the present study 
represent quite a typical Finnish clini-
cal series with a longstanding disease 
in the 90s. NHP emotional reaction 
and social isolation showed no differ-
ences between the HAQ disability sub-
groups. These dimensions may be more 
interwoven with cultural aspects of 
life whereas mobility, pain, energy and 
sleep are more disease-related prob-
lems. NHP studies in different countries 
concerning RA but also other chronic 
conditions and healthy populations 
have shown that especially the NHP di-
mension for social isolation suffers of 
poor sensitivity to change, probably due 
to a large fl oor effect (= the best possi-
ble score) or diffi culties in conceptual-
izing social domains (9, 17). The NHP 
is clearly only touching on the extreme 
end of perceived health problems (6), 
meaning that patients with minor dis-

tress in HR-QOL may not be detected 
at all. This must be noted if the NHP is 
used in clinical care.
In conclusion, NHP as a HR-QOL 
measurement of patient perceived dis-
tress gives a complementary view to the 
HAQ, especially as it detects energy/fa-
tigue and sleep problems not assessed 
by the HAQ.  Poor HAQ levels were 
associated with poor HR-QOL levels, 
especially in terms of energy and sleep,
for which data are assessed in special-
ised studies but not routinely in clinics, 
and which generally remain undocu-
mented in standard clinical care. It is to 
be noticed that RA patients who report 
no disability or its lowest levels meas-
ured by HAQ may perceive HR-QOL 
problems in all six NHP dimensions. 
NHP should be a potential candidate 
for clinical use for more thorough as-
sessments of the perspective of those 
who experience the disease. We wish 
to suggest further studies concerning 
comparisons of fatigue, sleep, and emo-
tional items of the MD-HAQ and those 
of the NHP.
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