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Abstract
Objective

To estimate the prevalence of functional disability in France and assess its association with the health-related 
quality of life (HRQoL).

Methods
Each member in 8,000 households randomly selected in the Lorraine population were mailed a questionnaire 

asking about their sociodemographic characteristics; the presence of chronic locomotor or non-rheumatic diseases; 
functional disability on the Health Assessment Questionnaire (HAQ); and HRQoL on the Duke Health Profi le. The 

prevalence of functional disability was described, and its relationship with HRQoL was assessed by logistic 
regression analysis.

Results
Among the 6,148 subjects who responded (mean age 46 years ± 18.3, 48% men), the prevalence of moderate (HAQ ± 18.3, 48% men), the prevalence of moderate (HAQ ±
≥ 1) and severe (HAQ ≥ 1) and severe (HAQ ≥ ≥ 2) functional disability, adjusted for age and sex, was 6.5% and 1.6% respectively. HRQoL ≥ 2) functional disability, adjusted for age and sex, was 6.5% and 1.6% respectively. HRQoL ≥
was signifi cantly low in all dimensions for subjects with severe functional disability. Functional disability of locomotor
origin signifi cantly affected the physical (OR = 10.6 [5.1-22.1]), mental (OR = 4.4 [2.5-7.8]), and social (OR = 2.4 

[1.4-4.3]) dimensions, with a threshold effect according to the disability level and perceived health (OR= 10.6 
[5.8-19.4]), with a cause-effect relationship.

Conclusion
The prevalence of reported (i.e., not observed) functional disability in terms of its impact on HRQoL helps 

physicians to better understand its differential consequences, which should ease patient dependence, facilitate the 
analysis of health care needs and the development of prevention measures, and improve the HRQoL of patients and 

their families.
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Introduction
Health-Related Quality of Life (HR-
QoL) is an emerging concept that is 
important for health policy and clinical 
research. It measures the individuals’
perception of their position in life in the 
context of the culture and value systems 
in which they live and in relation to their 
goals, expectations, standards and con-
cerns (1). Measuring HRQoL allows for 
a broad, multi-dimensional approach to 
many health-related issues. The items 
in the HRQoL capture these multiple 
aspects. Measurement tools for HRQoL 
are still somewhat heterogeneous, al-
though a trend towards standardization 
is emerging (2, 3).
Functional capacity is a refl ection of 
health, so functional limitations are de-
fi ned as any partial or total reduction 
in the capacity to accomplish an activ-
ity in a way or within limits considered 
normal for a human being. Measures 
of functional disability allow one to 
quantify this capacity (4). Functional 
disability is considered to be a marker 
of the impact of rheumatic disorders on 
daily living.
Both the functional disability and HR-
QoL measures offer a global appre-
ciation of how patients live with their 
disease and both extend the evaluation 
of medical interventions beyond the 
physical aspects.
The Bone and Joint Decade report 
focuses on the consequences of mus-
culoskeletal and osteoarticular diseases 
and underlines the lack of data in terms 
of disability as well as HRQoL (5, 6). 
Numerous studies have investigated 
the functional disability of subjects 
with chronic disease or handicap, but 
few have focused on subjects’ percep-
tion of their HRQoL. Functional disa-
bility could be evaluated by an external 
observer, but insuffi ciently refl ects the 
individual’s perceptions of the conse-
quences of this functional disability 
on HRQoL in its various dimensions. 
This insuffi cient knowledge is one of 
the reasons why such diseases have not 
received enough attention.
A review of the literature from 1990 to 
1998 on the prevalence of disability, 
handicap and HRQoL in the general 
population showed that such estimates 
were lower than population-specifi c  

estimates (7). The prevalence of dis-
ease in populations is diffi cult to com-
pare because of the lack of homogene-
ity in age, socioeconomic factors, and 
heterogeneous concepts and indicators 
of disease used across studies.
The search for a link between a given 
functional disability and HRQoL offers 
a new approach to understanding the 
impact of functional disability. In the In-
ternational Classifi cation of Functional 
Disability and Health (ICF) model (8), 
relating impaired body structure and 
function to limitations in ability result-
ing in restrictions in participation, func-
tional disability would be expected to 
be strongly correlated with the physical 
dimensions of the HRQoL. However, 
the magnitude of this link is unknown. 
Moreover, the impact of functional dis-
ability on other dimensions of the HR-
QoL remain to be elucidated.
The objective of this epidemiologic 
study conducted within a larger re-
search program [Lorhandicap (9)] on 
a representative sample of the French 
general population was to estimate the 
prevalence of self-reported functional 
disability and to assess its impact on 
the HRQoL according to the degree of 
functional disability. 

Materials and methods
Sample
The Lorhandicap program (9) was con-
ducted in 1996 with a population of 
adults more than 15 years of age who 
lived in the Lorraine region of France. 
The main objective was to determine 
the prevalence of handicap in the gen-
eral population (using a simple random 
procedure) and to study its determinants 
and consequences. A total of 8,000 
households among 2,300,000 inhabit-
ants living in the region were randomly 
sampled from the regional telephone list. 
A fi rst postal survey collected subjects 
who were willing to participate in the 
study together with information on the 
composition of their household. A self-
administered questionnaire was then sent 
to each member of this household aged 
15 years or more, with a cover letter and 
a pre-paid envelope for the response. If 
the composition of the household was 
not known, two questionnaires were 
sent initially. Additional questionnaires 
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for other household members were sent for other household members were sent for other household mem
on return of the completed fi rst ques-
tionnaires. Among the 8,000 addresses 
obtained, 193 (2%) were incorrect or 
incomplete. Two postal reminders were 
sent once a month for the following 2 
months.
Among the 7,807 households we were 
able to contact, an individual in 3,460 
households responded, for a household 
participation rate of 44.3%. A total of 
6,242 subjects completed a question-
naire: 73% of questionnaires were com-
pleted by the individuals contacted, 
17% by the head of household, 6% by 
children, 2% by parents, and 2% by an-
other person. For 14% of households, 
no one completed the questionnaire. 
In total, 83 individuals with unknown 
sex or age (1.3%) were eliminated; the 
fi nal sample included 6,159 subjects, 
with complete information for HR-
QoL from 6,148. The distribution of 
the sample according to age and sex 
closely refl ected that of the population 
in Lorraine (10). 

Measurement
Data were collected on the following 
parameters: sex; age; socioeconomic 
class according to the International 
Standard Classifi cation of Occupation 
(ISCO 88) (11), grouped into 6 classes 
(executives and intellectual profession-
als, technicians, employees, workers, 
farmers, and unemployed people); lev-
el of education in 5 categories derived 
from the ISCED classifi cation (pri-
mary education, fi rst stage of second-
ary education, second stage of second-
ary education, fi rst university degree, 
postgraduate university degree) (12); 
the presence of a chronic locomotor or 
non-rheumatic disease; level of func-
tional ability; HRQoL; and current per-
ception of overall health.
Information on the absence of disease 
or the presence of at least one chronic 
disease, one locomotor disease or one 
chronic non-rheumatic disease was col-
lected by a combination of 3 questions: 
– “Did your physician tell you that you 

had one or several among the follow-
ing diseases ?” A list of 31 conditions 
including 5 locomotor diseases was 
proposed.

– A question focusing on the presence 

of osteoarthritis, arthritis, other rheu-
matic diseases, or muscular, bone or 
nervous troubles.

– An open question inviting subjects to 
list any other condition.

Functional capacity was measured by 
the health assessment questionnaire 
(HAQ) (13) adapted and validated in 
French (14), which explores 8 domains 
of daily activity: dressing and groom-
ing, arising, eating, walking, hygiene, 
reaching, gripping, and other activities. 
Each domain includes 2 or 3 questions, 
for a total of 20 questions with response 
categories as follows: “without any dif-
fi culty” = 0, “with some diffi culty” = 1,
“with much diffi culty” = 2, and “un-
able to do it” = 3. In each domain the 
score corresponds to the highest value, 
weighted by the patient’s use of an aid, 
a person or a technical device, in which 
case the minimal score of 2 was attrib-
uted to the domain. The HAQ score 
corresponds to the mean of the score 
for each of the 8 domains, ranging 
from 0 (no disability) to 3 (maximal 
disability). The HAQ is a self-adminis-
tered questionnaire initially developed 
to quantify functional disability in 
rheumatoid arthritis (13) and has been 
further shown to capture generic abil-
ity limitations. It is easy to understand 
and has been adapted and validated in 
several languages (15).
HRQoL was assessed by the Duke 
health profi le (16) adapted and validat-
ed in French, according to psychomet-
ric standards (17). The questionnaire is 
self-administered and covers 17 items 
with 5 independent dimensions – phys-
ical (5 items), mental (5 items), social 
(5 items), perceived health (1 item), 
and disability (1 item) – and 5 dys-
functions resulting from a recombina-
tion of items chosen from the previous 
list, which allows one to evaluate the 
spheres of self-esteem (5 items), anxi-
ety (6 items), depression (5 items), and 
pain (1 item), and provides a general 
score that averages the physical, men-
tal and social scores. Answer modali-
ties are 0, 1 or 2 and are summed for 
each dimension. The score for each di-
mension is normalized from 0 (worst) 
to 100 (best) HRQoL. The dimensions 
presented for this analysis are physical, 
mental, social and perceived health.

The overall perception of health was 
investigated by the following question: 
“Given your current age, how do you 
evaluate your health status: good, fair, 
moderate or bad?”

Statistical analysis
The prevalence of functional disability 
was estimated as the ratio of the number 
of cases observed to the total sample of 
responders. Rates standardised by age 
and sex according to the national cen-
sus data of 1999 (18) and 95% confi -
dence intervals were calculated assum-
ing a Poisson distribution.
Quantitative variables were expressed 
as means ± SD and qualitative variables 
as percentages. Associations between 
variables were tested by the chi-square 
test, t-test or ANOVA and the Pearson 
correlation coeffi cient. The cut-off point 
for the HRQoL scores was set at 50, 
with people having a score ≥ 50 or < 50 
considered as having a good or a low 
HRQoL, respectively, in each dimen-
sion. Four logistic regression models 
– one for each physical, mental, social – one for each physical, mental, social –
and perceived health dimension as a de-
pendent variable – were fi t to the data, 
while controlling for age, sex, occupa-
tion and the presence of chronic disease 
being locomotor or not.
Functional disability was considered 
to be moderate or severe when the do-
main score was ≥ 1 (some diffi culty) or 
2 (much diffi culty), respectively. Sub-
jects with a HAQ score ≥ 1 and ≥ 2 were 
considered as having some diffi culties 
and much diffi culty, respectively, in 
most daily activities. The HAQ score 
was divided into 3 categories: 0–1 = no 
disability, 1–2 = moderate disability, 
and 2–3 = severe disability.
Statistical analysis involved use of the 
SAS® 8.2 package with a type I error 
set at 5%.

Results
Sample description
The study sample was comprised of 
6,148 subjects aged 15 years and older. 
The mean age was 46 ± 18.3 years, 
and the male-to-female ratio was 0.91 
(Table I). This sample was representa-
tive of the French population (national 
census) (18) with regard to age, sex, 
educational level, and occupation. The 
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mean composition of the participating 
households (2.3 responders per house-
hold) was close to that in France (2.5). 

The overall self-perceived health was 
considered good by more than half of 
the participants, and about two-thirds 

of the subjects reported at least one 
chronic disease (Table I).

Prevalence of functional disability
The overall standardised prevalence was 
6.5% for moderate disability (HAQ ≥ 1) 
and 1.6% (1.1% in men, 1.9% in wom-
en) for severe disability (HAQ ≥ 2). The 
mean HAQ score was 0.19 ± 0.44), with 
29.4% having an HAQ > 0.
Functional disability was signifi cantly 
higher in women than in men for every
domain (pdomain (pdomain (  < 0.0001) (Fig. 1). The pre-
valence of disability was higher in peo-
ple older than 60 years (pple older than 60 years (pple older than 60 years (  < 0.0001) 
and increased with age in both men 
and women older than 60 years. Three 
groups were identifi ed according to the 
domain of limitation in decreasing order 
of frequency (Fig. 2):
– Group 1 had limitations in complex 

activities: “reaching” (men 3.4%, 
women 6.7%) and “other activities”
(men 4.2%, women 7.1%).

– Group 2 had limitations in daily ac-
tivities: “dressing and grooming”
(men 2.5%, women 3.5%), “walking”
(men 2.4%, women 4.0%), and “hy-
giene” (men 2.1%, women 4.1%).

– Group 3 had limitations in basic activi-
ties: “arising” (men 1.2%, women ” (men 1.2%, women ” 2.4%), 
“gripping” (men 0.8%; women” (men 0.8%; women”  2.1%),  (men 0.8%; women 2.1%),  (men 0.8%; women
and “eating” (men 1.0%, women 2.0%).” (men 1.0%, women 2.0%).”

The prevalence of severe functional dis-
ability also increased with increasing 
age in both sexes.
For severe locomotor functional disabil-
ity, 1.5% to 5.8% of the subjects report-
ed disability in one domain only, 5.7% 
in 2 domains, and 2% in 8 domains. 

Health-Related Quality of Life
Mean scores in the physical, mental, 
social and perceived health dimensions 
were 71.2 (± 23.4), 72.0 (± 21.8), 67.5 
(± 18.2) and 68.4 (± 34.7), respectively. 
The social dimension was most severe-
ly affected. On average women showed 
a signifi cantly lower HRQoL than men 
in all dimensions (pin all dimensions (pin all dimensions (  < 0.0001; Table II). 
HRQoL decreased signifi cantly with in-
creasing age (p creasing age (p creasing age ( < 0.0001). Correlation 
coeffi cients for the physical, mental, 
social, and perceived health dimensions 
with age were -0.46, -0.08, -0.12 and 
-0.27, respectively. Executives and in-
tellectual professionals, and technicians 

Table I. Characteristics of the study subjects.

  Number %
   
Age   mean (SD)  45.7 (18.3)
   
Sex Female  3,197 52.0

Male  2,951 48.0

Socio-economic category Executives, intellectual professionals 947 15.4
Employees 1,655 26.9
Technicians 488 7.9
Workers 1222 19.9
Farmers 180 2.9
Unemployed 1656 26.9

Education level Primary school 1,796 30.9
Secondary school (years 1 to 4) 2,041 35.2
Secondary school (years 5 to 7) 919 15.9
University degree 553 9.5
Post-graduate university degree 494 8.5

Overall health perception Good 3,465 57.8
Fair 2,065 34.5
Moderate 332 5.5
Bad 132 2.2

   
Presence of at least one chronic disease 4,018 65.4
Presence of at least one chronic non-rheumatic disease 2,640 42.9
Presence of at least one locomotor disease 3,112 50.6
   
Location of reported symptoms Backbone, head, neck 1,900 31.0

Shoulder 830 13.5
Arm, elbow, forearm 577 9.4
Wrist, hand, fi ngers 696 11.3
Rachis 168 2.7
Hip, pelvis 600 9.8
Thigh, knee, leg 1,014 16.5
Ankle, foot 509 8.3

   
HAQ score mean (SD)  0.19 (0.44)

Fig. 1. Prevalence of functional disability by domain (HAQ) and sex.
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had the highest mean HRQoL scores 
(Table II).

Subjects reporting no disease had the 
highest HRQoL scores (from 70.7 in the 

social to 83.5 in the physical dimensions). 
HRQoL was similar in people reporting 
either a chronic disease with a locomo-
tor disease or a chronic non-rheumatic      
disease HRQoL (pdisease HRQoL (pdisease HRQoL (  < 0.0001; Table II).
The HRQoL in subjects with an HAQ 
score of 0 (no disability) was high, with 
scores ranging from 68.0 (18%) in the 
social dimension to 73.3 (21.2%) in the 
physical dimension (Table II). HRQoL 
in subjects with a functional disability 
HRQoL was lower in subjects with se-
vere functional disability (HAQ > 2) 
than in those with or without moderate 
functional disability (Table II). Subjects 
without functional disability had the 
highest HRQoL scores. In subjects with 
functional disability, HRQoL was low-
est mainly in the physical dimension 
and perceived health.

Fig. 2. Prevalence of functional disability by domain (HAQ) and age in men and women.

p* by Student’s t-test or ANOVA. 

Table II. Mean HRQoL dimension scores (Duke Health Profi le) according to sex, age, socio-demographic factors, presence of disease and 
functional ability.
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The higher the HAQ score, the lower 
the physical DUKE health profi le (r = 
-0.57, p < 0.0001). With an HAQ score 
> 2, mean scores were severely altered, 
from 17.5 (30%) for perceived health 
to 54.2 (18.7%) for the social dimen-
sion. Similar patterns were observed 
for perceived health and the mental and 
social dimensions, with coeffi cients of 
-0.35, -0.28 and -0.16 (p-0.35, -0.28 and -0.16 (p-0.35, -0.28 and -0.16 (  < 0.0001),    
respectively.
Multivariate analysis confi rmed the 
impact of sociodemographic character-
istics and chronic diseases on HRQoL, 
and the relationship between HRQoL 
and HAQ was adjusted for these fac-
tors. The probability of a low HRQoL 
was signifi cantly increased in subjects 

with severe functional disability overall 
in all dimensions (score < 50) as com-
pared to subjects without functional dis-
ability (Table III). The probability was 
10 times higher for physical and per-
ceived health (OR = 10.6 [5.1-22.1] and 
10.6 [5.8-19.4], respectively) and about 
2.4 to 4.4 times higher for the mental 
and social dimensions (OR = 4.4 [2.5-
7.8] and 2.4 [1.4-4.3], respectively). 
We observed several threshold effects 
in the relationship between the physi-
cal, mental and social dimensions and 
the HAQ score. For the physical and 
mental dimensions, subjects with mod-
erate functional disability had a low 
HRQoL, with no difference between 
subjects with moderate and severe 

functional disability. For social health, 
the threshold was between subjects 
with moderate and severe functional 
disability. For the perceived health di-
mension, the link between HRQoL and 
HAQ score was a marked cause-effect 
relationship: the lower the functional 
ability, the lower the HRQoL score.

Discussion
This study, conducted in a representa-
tive sample of the French population, 
estimates the point prevalence of func-
tional disability (moderate or severe, 
6.5%; severe 1.6%) and documents its 
impact on HRQoL in the general popu-
lation. The prevalence of functional dis-
ability increases with age and is higher 

*OR: Odds ratio (logistic regression model analyzing the probability that HRQoL < 50.    
**CI 95%: confi dence interval.

Table III. Relationship between HRQoL (Duke Health Profi le < 50) and functional ability (HAQ) adjusted for socio-demographic            
characteristics and the presence of disease.
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in women and in subjects in the lower 
socioeconomic classes. Functional dis-
ability rarely affects only one domain 
of the HRQoL (evaluated by the HAQ). 
Severe functional disability of locomo-
tor origin has a signifi cant impact on all 
domains – physical as well as mental 
and social and perceived health.
Our main observation was a differen-
tial threshold effect in the relationship 
between functional disability measured 
by the HAQ and HRQoL by the Duke 
Health Profi le in the physical, mental 
and social dimensions and a cause-    
effect relationship with the perceived 
health dimension. As expected, a strong 
link exists between the physical dimen-
sion and the HAQ score. The lower 
HRQoL in the physical dimension oc-
curs in subjects with even minor func-
tional disability. Functional disability 
has a deleterious effect on other dimen-
sions as well. Low functional ability 
cannot by itself explain a low HRQoL, 
but probably represents an intervening 
variable that mediates the impact of the 
disorders.
The use of a self-reporting question-
naire may have some drawbacks, in-
cluding the limited ability of some sub-
jects to read and understand questions 
and severe functional disability of lo-
comotor origin possibly necessitating 
the help of a proxy. Some differences 
have been shown in responses to ques-
tionnaires completed by the person or 
by proxy (19). 
We defi ned severe functional disabil-
ity as a HAQ score ≥ 2, which corre-
sponds to performing activities in 6 of 
8 domains with much diffi culty. For 
instance, an individual may have much 
diffi culty in, or be unable to perform 
the tasks of washing his/her hair, going 
to bed, or opening a car door. A cut-off 
score of 1.5 would correspond to dete-
rioration in 4 or more domains, and a 
cut-off of 1 a deterioration in 3 or more 
domains. 
A threshold below 50 for the HRQoL 
was chosen as an arbitrary value. The 
independence of this cut-off point from 
the observed values allows for the gen-
eralization of the results and reproduc-
tion of the study in other populations. 
The scores observed in this study were 
similar to those in another representa-

tive sample of the general population 
(17). The usual sociodemographic fac-
tors infl uenced the levels of HRQoL, 
with a low level in women, elderly peo-
ple and those from low social classes. 
Such higher functional disability (20) 
and lower HRQoL (21) levels have 
been consistently observed in many 
populations.
People without chronic disease had the 
highest optimal quality of life. People 
with chronic disease, whether rheuma-
tologic or not, had a low HRQoL. This 
was lowest in the physical dimension 
and to a lesser degree in the mental and 
social dimensions and perceived health.
The characterisation of the relationship 
between functional disability and HR-
QoL according to dimensions is a new 
approach and fi ts into the conceptual 
differentiation of related approaches, 
such as limitations in activity and par-
ticipation as revealed by the ICF model 
(8). Moreover, Wang et al. emphasized 
the importance of the ICF model in the 
examination of disability models (22). 
The prevalence of rheumatoid arthritis 
or musculoskeletal diseases has been 
studied in general populations (23-27). 
The relationship or impact of locomo-
tor diseases on the HAQ score or HR-
QoL has often been studied (27-30), 
but not the impact of functional ability 
on the HRQoL. Our population-based 
study explores this relationship. Al-
though the absolute HRQoL and HAQ 
levels might be slightly different today 
from those based on data collected in 
1996, the overall relationship is likely 
to be still present. It should be further 
confi rmed in other populations.
Functional disability affects the physi-
cal as well as mental, social and per-
ceived health dimensions of the HR-
QoL, and although highly signifi cant, 
the relationship between functional 
disability and the HRQoL remains 
moderate in the social dimension. The 
lack of a clear defi nition of the clinical 
signifi cance of differences in HRQoL 
scores precludes drawing conclusions 
about the correlation. Like Smith (31), 
we consider that it could be linked to 
the patients’ differential perception of 
their HRQoL on the one hand and their 
perceived health on the other. Essential 
determinants of these two concepts are 

mental health and physical functioning. 
Mental health would have more im-
pact on the HRQoL, whereas physical 
functioning would have more impact 
on perceived health. However, this as-
sociation is not strong enough to allow 
prediction of the HRQoL level accord-
ing to functional disability. Phenomena 
such as coping or adaptation, environ-
ment, and social support may account 
for a modifying effect of the impact of 
disability (32). 
The results of this study place into 
perspective the availability of reliable, 
useful measures of functional disabil-
ity and HRQoL in determining social 
health programs oriented toward peo-
ple with functional disability. Our epi-
demiological data provide information 
that may help to better understand the 
consequences of functional disability 
and HRQoL and therefore to integrate 
in the analysis of health care the need 
to develop preventative measures, to 
limit dependence, and to improve the 
HRQoL of functionally impaired people 
and their families.
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