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fibromyalgia ranged from 3.6% (95%CI: 2.0-5.2) to
3.7% (95%CI: 2.0-5.4). The prevalence estimates of
ankylosing spondylitis and of spondyloarthritis
were 0.6% and 1.6% (95%CI: 0.8-2.7), respectively.
The prevalence of systemic lupus erythematosus
was estimated in 0.2% (95%CI: 0.1-0.8). 
Conclusions: There is a broad spectrum of infor-
mation available that indicates an important bur-
den of rheumatic diseases in the general Por-
tuguese population. Gaps were identified particu-
larly regarding inflammatory arthropathies and
other systemic rheumatic diseases.

Keywords:Rheumatic Diseases; Burden of Disease;
Frequency; Prevalence; Incidence; Portugal.

Introduction

Rheumatic diseases are conditions and functional
disorders of the musculoskeletal system of non-
-traumatic causes. These diseases are a diverse
group of conditions with regard to pathophysiolo-
gy which are linked not only by the musculoskele-
tal structures affected but by their association with
pain and consequent reduction in the range of mo-
tion and function1,2. They encompass a wide spec-
trum of conditions, from those of acute onset and
short duration to chronic progressive course disor -
ders including osteoarthritis, rheumatoid arthritis,
osteoporosis and low back pain3.
Rheumatic conditions are a major cause of mor-

bidity throughout the world3,4. They represent an
important social and economic problem inflicting
enormous costs on health and social care sys-
tems4,5. They cause more pain and disability than
any other group of conditions with consequent or-
gan dysfunction, limitation in activity and restric-
tion in social participation4. In Europe, nearly one
quarter of adults are affected by longstanding mus-
culoskeletal problems that limit daily activities6. Al-
though affecting all ages, rheumatic diseases be-
come increasingly common with ageing. Conside -

Abstract 

Objectives: To describe the frequency of rheuma tic
diseases in Portugal through a systematic review of
published literature, critically appraising availa ble
information and identifying data collection gaps.
Methods: We systematically reviewed the literature
to retrieve data on the occurrence of rheumatic di -
seases in Portugal through MEDLINE and Índex das
Revistas Médicas Portuguesas searches, PhD the-
ses, and national health surveys reports. Original
articles in English or Portuguese published be-
tween 1 January 2000 and 31 December 2010 were
included. 
Results: We retrieved information for the preva-
lence of rheumatic diseases, osteoarthritis, back
pain, work-related musculoskeletal disorders 
(WRMDs), osteoporosis, fibromyalgia, rheumatoid
arthritis, spondyloarthritis and other systemic
rheumatic diseases and for the incidence of back
pain, osteoporotic fracture and other systemic
rheumatic diseases.
The prevalence of rheumatic diseases ranged

from 16.0% to 24.0% and the prevalence of os-
teoarthritis was 11.1% (95% confidence intervals
(95%CI): 9.4-13.1) in the knee and 5.5% (95%CI:
4.3-7.0) in the hip. Regarding back pain, period
prevalence ranged from 8.0% (95%CI: 6.1-10.1) to
29.5% (95%CI: 23.4-36.2) in children and from
12.3% (95%CI: 10.5-14.3) to 51.3% (95%CI: 48.6-
-53.9) in adults. The prevalence of WRMDs ranged
from 5.9% to 84.2% (95%CI: 80.8-87.3). The yearly
incidence of osteoporotic fracture (per 100 000)
ranged from 93.3 to 481 (95%CI: 407-564) in wo men
and from 31.9 to 154 (95%CI: 106-218) in men. The
prevalence of osteoporosis in women ranged from
11.0% to 15.4% (95%CI: 13.4-17.6) and in men from
1.1% to 16.8% (95%CI: 12.2-22.3). The prevalence of
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ring the increasing number of old people through-
out the world and the observed trends in lifestyles,
which promote the occurrence of musculoskeletal
disorders, the burden of these conditions on pu blic
health tends to rise4,6. 
Individual and population impact of rheuma tic

diseases is certainly high in Portugal according to
estimates obtained in other developed societies.
However, it is important to systematically collect
indicators of the current burden of musculoskele-
tal conditions in our population, in order to mo -
nitor trends and guide health policies7. Although in
Portugal, narrative reviews on the frequency of
rheumatic diseases, individually or as a group, have
been published5,8-10, we believe that the knowledge
about these conditions will benefit from a systema -
tic approach. 
We were interested in original studies estima ting

the prevalence and/or incidence of rheumatic di -
seases targeted by the National Program against
Rheumatic Diseasesbecause of their predicted im-
pact at population level, either related to their high
frequency or to their strong association with ad-
verse health outcomes2,11.These conditions are os-
teoarthritis, back pain, periarticular rheumatic
disea ses, including work-related musculoskeletal
disorders, osteoporosis and osteoporotic fracture,
fibromyalgia, microcrystal-related arthropathies,
rheumatoid arthritis, spondyloarthritis, other sys-
temic rheumatic diseases and pediatric rheuma tic
diseases.

Objectives

We aimed to systematically review published
scien tific literature on the frequency of rheumatic
di seases in Portugal, to critically appraise the avai -
la ble information and to identify the gaps in data
collection.

Methods

Following the 2009 Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
guidelines12, data on the occurrence of rheumatic
diseases in Portugal were obtained through MED-
LINE and Índex das Revistas Médicas Portuguesas
(Index RMP) searches using the expressions pre-
sented in Table I (Date of last search: 30th August
2011). We also reviewed PhD theses in the Index

RMP bibliographic database, periodic general
health surveys such as the 4th National Health Sur-
vey and publications including information on
rheumatic diseases. In addition to this strategy, we
also performed a cross references search and a full
manual search in the journals Acta Reumatológica
Portuguesa, Acta Médica Portuguesa, Revista Por-
tuguesa de Saúde Pública, Revista Portuguesa de
Clínica Geral andArquivos de Medicina. Since a re-
view on the studies before 2000 estimating the
prevalence of rheumatic diseases in Portugal was
published in 20025 and to optimize the relation be-
tween the sensitivity desired and the resources
available, original articles in English or Portuguese
published between 1 January 2000 and 31 Decem-
ber 2010 were included. 
For rheumatic diseases, 1 049 articles were re-

trieved by MEDLINE and Index RMP bibliogra phic
databases. We identified 170 articles for osteoar -
thritis, 261 articles for back pain, 86 articles for pe-
riarticular rheumatic diseases, 260 articles for
work-related musculoskeletal disorders, 345 arti-
cles for osteoporosis and osteoporotic fracture, 32
articles for fibromyalgia, 66 articles for microcrys-
tal-related arthropathies, 200 articles for rheuma-
toid arthritis, 158 articles for spondyloarthritis, 853
articles for other systemic rheumatic diseases and
52 articles for pediatric rheumatic diseases.
Two reviewers (TM and RL) screened all the refe -

rences. After reviewing the titles and abstracts
and/or the full articles, we excluded those that
were clearly unrelated to the study subject, (e.g.
stu dies not estimating prevalence or incidence of
the condition of interest) or that had a sampling
strategy which did not include a random or con-
secutive sample of Portuguese subjects). 
For rheumatic diseases that almost inevitably

lead to hospitalization or medical appointments,
such as osteoporotic fracture and juvenile idio-
pathic arthritis, studies estimating prevalence
and/or incidence based on hospital records were
also included. 
Through the MEDLINE and Index RMP sear -

ches, and after exclusions were made, two studies
were included for rheumatic diseases13,14, one study
for osteoarthritis13, five studies for back pain13,15-18,
two studies for work-related musculoskeletal di -
sor ders19,20, seven studies for osteoporosis and os-
teoporotic fracture13,21-26, one study for fibromyal-
gia27,  two studies for rheumatoid arthritis13,28, two
studies for spondyloarthritis13,29, three studies for
other systemic rheumatic diseases13,28,30 and one
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study for pediatric rheumatic diseases31.
For their relevance in population-based mea-

sures and indicators we obtained also data from the
4th National Health Survey, carried out by the Na-
tional Health Institute Doutor Ricardo Jorge (INSA,
IP) and Statistics Portugal (INE, IP)32, from the ECOS
project (Em Casa Observamos Saúde), an observa-
tion tool created by INSA, IP14,33, and from the Net-
work of Sentinel Doctors, a primary care surveillance
system from the National Institute of Health based
on a network of general practitio ners18,34,35. 
Through the cross references search and full

manual search we additionally identified two stu -
dies for back pain36,37 and seven studies for work-
related musculoskeletal disorders38-44.
For each study, we extracted information on first

author, year of publication, period of data collec-
tion, data collection method, case definition used,
study population addressed, characteristics of the
subjects evaluated (gender and age of the partici-
pants), sample size, participation/response rate
and a summary of the estimates. Researchers were
contact directly when studies did not present re-
sults in a format that could be used in the inci-
dence and prevalence tables. A summary of the
characteristics of the studies included in this sys-
tematic review and results on the frequency of
rheumatic diseases are presented in Tables II to XI.
We conducted a thorough assessment of the

methodological quality of the included studies 
using the checklist for incidence and prevalence
studies of chronic diseases (Methodological Eva -
luation of Observational Research)45. For each study,
the report firstly lists flaws and issues not reported
related to external validity followed by flaws and is-
sues not reported related to internal validity. The
authors of this checklist did not propose numerical
rating of quality, quantitative values for criteria or
numerical weighting of flaws. We did not appraise
the methodological quality of two articles estimat-
ing the frequency of acute low back pain18,35 since it
is not a chronic disease and of one article providing
prevalence of several rheumatic diseases28, since it
was based on secondary data combining informa-
tion from patients followed by specialists and the
prevalence of these diseases in other countries.

Results

We identified 32 studies reporting the incidence or
the prevalence of rheumatic diseases in the Por-
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teresa monjardino e col.

tuguese population and published during the last
decade.

Rheumatic diseases
Two studies meeting our inclusion criteria des cribing
the overall prevalence of rheumatic disea ses were
identified from the bibliographic database search13,14.
Additionally we identified the 4th National Health
Survey from which we calculated the lifetime preva-
lence of rheumatic diseases32 (Table II). 
The number of subjects evaluated ranged from

1 238, 36.4% males, in Costa et al (2004)13 to 41 193,
48.4% males, in the 4th National Health Survey32.
Branco et al (2005)14 and the 4th National Health
Survey described samples with wide age ranges
(from childhood to over 75) while Costa et al (2004)
enrolled participants over 18 years. In these three
studies the cases of rheumatic disease were de-
fined according the participant’s self-reported his-
tory of any medically-diagnosed rheumatic disea -
se. Overall, the prevalence of self-reported rheu -
matic disease ranged from 16.0%32 to 24.0%14. In
women estimates ranged from 20.5% 32 to 29.1%
(95% confidence intervals (95%CI): 26.7-31.7)14 and
in men these ranged from 11.1% 32 to 18.3% (95%CI:
16.2-20.6)14.  

Osteoarthritis
The prevalence of osteoarthritis was obtained from
the aforementioned study by Costa et al (2004)13

(Table III). Cases were defined according to self-re-
ported history of clinically diagnosed hip and/or
knee osteoarthritis. Overall the prevalence of self-
reported osteoarthritis was higher in the knee
[11.1% (95%CI: 9.4-13.1)] than in the hip [5.5%
(95%CI: 4.3-7.0)]. 

Back pain
We identified two studies estimating the inci-
dence18,35 and seven studies estimating the preva-
lence of back pain13,15-17,33,36,37 (Table IV). Both stu -
dies estimating incidence were performed by the
Network of Sentinel Doctors through registration
of new episodes of acute low back pain in 200318

and in 200435. In 2004, in 124 709 patients (47.8%
males), the global yearly incidence was 1 817.8 per
100 000 population, higher in women (2 157.4)
than in men (1 446.7)35. Prevalence studies des -
cribed samples that ranged from 215 [Vital et al
(2006)37] to 4 817 participants [Matos et al (2006)36]
and a male proportion varying from 35.4% [Ra biais
et al (2003)33] to 55.8% [Vital et al (2006)]. These
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studies used distinct definitions of back pain
and different prevalence estimates (point
prevalence17, period prevalence in previous
specified days/ /months/years15-17,33,36 or life-
time prevalence13,17). In four studies samples
of children and adolescents (6 to 17 years)
were evaluated16,17,36,37 and three stu dies en-
rolled adults13,15,33. Among children and ado-
lescents, the prevalence of back pain ranged
from 8.0% (95%CI: 6.1-10.1), if classified as
pain in the previous three months16, to
29.5% (95%CI: 23.4-36.2), if classified as pain
in the previous six months37. In adults, low
back pain prevalence ranged from 12.3%
(95%CI: 10.5-14.3), when eva luated as life-
time low back pain las ting more than three
months13, to 51.3% (95%CI: 48.6-53.9), when
classified as at least one day of pain in the
pre vious seven days33. 

Work-related musculoskeletal disorders
We identified nine studies estimating the
prevalence of work-related musculoskeletal
disorders (WRMDs)19,20,38-44 (Table V). To define
cases of  WRMDs Cunha-Miranda et al (2010)19

and Carnide et al (2006)20 considered only cli -
ni cally relevant di sorders, with medical diag-
nosis, while other stu dies considered work-
related musculoskeletal symptoms (WRMSs)
as reported by workers38-44. The sample sizes
ranged from 29 [Carnide et al (2006)] to 1 000
(Parent-Thirion et al 200738) when workers
were inquired directly while, in the study by
Cunha-Miranda et al (2010) addressing 515
occupational health doctors, a coverage of 410
496 workers was achieved19. The proportion of
males ranged from 13.0% [Vilão et al (2005)42

to 48.4% (Cunha-Miranda et al (2010)], (the
gender distribution was not available for two
studies20,38), and Parent-Thirion et al (2007) in-
cluded workers from the age of 15. Cunha-Mi-
randa et al (2010), Pa rent-Thirion et al (2007)
and Uva et al (2005)40 presented data on the
prevalence on WRMDs for seve ral profes-
sional categories whereas other studies fo-
cused on particular occupational activities
(e.g. industrial workers20,39, health care
providers41-44). The prevalence of WRMDs
ranged from 5.9%, considering cli nically rele-
vant disorders in seve ral occupational activi-
ties19, to 84.2% (95%CI: 80.8-87.3) regarding
symptoms reported by hospital nurses43.
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Osteoporosis and osteoporotic fractures
Four studies estimated the incidence of osteo-
porotic fracture21,23,25,34 (Table VI). Data collection
methods included the search of hospital admis-
sions records with hip fracture21,23,25 or cases of frac-
ture reported by primary care patients to the Net-
work of Sentinel Doctors34. All studies included both
males and females and the yearly incidence of frac-
ture (per 100 000 inhabitants) in women ranged
from 93.334 to 481 (95%CI: 407-564)25 and in men
from 31.934 to 154 (95%CI: 106-218)25. 
Data on osteoporosis prevalence were obtained

from three studies22,24,26 and calculated using the 4th
National Health Survey32 (Table VI). The number of
subjects evaluated ranged from 226 [Bernardo et al
(2003) 24] to 41 193 (4th National Health Survey).
The 4th National Health Survey included both se -
xes (48.4% males), Marantes et al (2004)26 included
only females while Bernardo et al (2003)24 and Lu-
cas et al (2008)22 included only males.  Most stu dies
evaluated samples of adults but the 4th National
Health Survey included participants with a wide
age range (from childhood to over 85). Case defini-
tion was based on actual bone density measure-
ment22,24 or self-reported history of osteoporosis26,32.
Among women the prevalence of self-reported os-
teoporosis ranged from 11.0%32 to 15.4% (95%CI:
13.4-17.6)26. Among men it ranged from 1.1% when
self-reported32, to 16.8% (95%CI: 12.2--22.3) based
on actual bone mineral density measurements24.  

Fibromyalgia
One study by Branco et al (2010) estimated the
prevalence of fibromyalgia27 (Table VII). A positive
screen case was considered if meeting the 4-pain
criteria of the London Fibromyalgia Epidemiolo -
gical Study Screening Questionnaire (LFESSQ-4),
or meeting both the 4-pain and the 2-fatigue cri-
teria (LFESSQ-6). This study included 4 517 par-
ticipants over 15 years (48% males) and the preva-
lence of fibromyalgia in the general population was
estimated by applying the positive-predictive va -
lues obtained in a rheumatology clinic-based sam-
ple to eligible community subjects (i.e., positive
screens). In the Portuguese general population the
estimated overall prevalence was 3.7% (95%CI: 2.0-
-5.4) based on positive screens for LFESSQ-4, and
3.6% (95%CI: 2.0-5.2) based on positive screens for
LFESSQ-627. 

Rheumatoid arthritis
Two studies described the prevalence of rheuma-

toid arthritis13,28 (Table VIII). In the aforementioned
study by Costa et al (2004) the prevalence of self-
-reported rheumatoid arthritis in women was 2.5%
(95%CI: 1.5-3.9) and in men was 0.0% (95%CI: 0.0-
-1.1)13. Abreu et al (2006) estimated the prevalence
of rheumatoid arthritis based on secondary data
combining information from patients followed by
Internal Medicine specialists and the prevalence of
other countries. The proposed prevalence for Por-
tugal was 0.5 to 1%28.

Spondyloarthritis
Two studies provided estimates of the prevalence
of ankylosing spondylitis13,29 (Table IX). In the afo -
re mentioned study of Costa et al (2004)13 partici-
pants were questioned about medical diagnosis of
ankylosing spondylitis while Bruges-Armas et al
(2002) studied recruited subjects over 50 years
(52.0% males) by clinical examination29. Although
diffe rent data collection methods were used, the
estimated prevalence of ankylosing spondylitis was
0.6% in both studies. The prevalence of spondy-
loarthritis assessed by dorsal, lumbar, and pelvic
radiography, was 1.6% (95%CI: 0.8-2.7)29. No cases
of psoriatic arthritis were identified13. 

Other systemic rheumatic diseases
We identified three studies reporting on the preva-
lence of other systemic rheumatic diseases13,28,30

(Table X). The study aforementioned by Costa et al
(2004) estimated the self-reported prevalence of
systemic lupus erythematosus in 0.2% (95%CI: 0.1-
0.8)13. Gouveia et al (2005), reporting cases in chil-
dren under 5 years diagnosed at a single hospital
(Hospital Fernando Fonseca), provided a yearly in-
cidence of Kawasaki disease of 8.2 per 100 000 chil-
dren30. In the aforementioned study of Abreu et al
(2006) the proposed prevalence, for Portugal, for
systemic lupus erythematosus ranged from 0.015
to 0.05%, for scleroderma ranged from 0.04 to
0.25% , for Sjögren’s syndrome was 3% and for Be-
hçet’s disease ranged from 0.01 to 0.3%28.

Pediatric rheumatic diseases 
In 2004, Salgado et al reported prevalence and in-
cidence estimates of pediatric rheumatic diseases
and juvenile idiopathic arthritis31 (Table XI). The
patients were identified in the pediatric rheuma-
tology outpatient clinic and cases were defined ac-
cording the International League of Associations
for Rheumatology criteria. Among children under
16 years of age, one in every 1 785 children had or
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had had a pediatric rheumatic disease, and one in
3 225 children had or had had juvenile idiopathic
arthritis. The incidence was calculated for the pre-
vious three years using the pediatric catchment
population (<16 years) and was 8.4 per 100 000
children-year for pediatric rheumatic diseases and
4.3 per 100 000 children-year for juvenile idiopathic
arthritis31.

No studies estimating the frequency of periar-
ticular rheumatic diseases or microcrystal-related
arthropathies in Portugal were identified from the
literature search.

Methodological quality appraisal
Overall the studies included were of low reporting
and methodological quality. Major flaws jeopar-
dizing external validity of these studies were rela -
ted to low response rates in total sample41 while
minor flaws were related to random samples 
res tricted to geographic area13,21,24,25,30,31 and to 
lack of assessment and address of sampling 
bias13-17,19,20,22,24,26,27,29-31,35,37,39,40,42-44.  External validity
was also compromised by poor reporting in these
issues: response rate, exclusion rate from the ana -
ly sis or whether sample bias was address. Low in-
ternal validity was related to major flaws in the de -
finition of incidence or prevalence (e.g. when se -
veri ty of the disease could have been relevant but
was not assessed)13-17,19,22,24,26,36-38,41,42,44 and to the use
of not validated methods13-17,26,29,32-34,36,37,39,40,42-44. Mi-
nor flaws in internal validity included use of me -
tho ds poorly validated27 and access to unreliable
data sources to measure prevalence/inciden -
ce19,21,23,25,30,31. In almost every study, low internal va-
lidity was also consequence of not reported infor-
mation about validity and/or reliability of the
methods employed.    

Discussion 

In Portugal, a large amount of information is avai -
la ble derived from a wide variety of methods re-
sulting in broad ranges of frequency estimates. We
identified 32 studies reporting the incidence or the
prevalence of rheumatic diseases in the Portuguese
population and published during the last decade.
This systematic review retrieved information for
nine of the 11 rheumatic conditions targeted by
the National Program against Rheumatic Diseases.
Most studies computed prevalence, being back
pain and work-related musculoskeletal disorders
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the most frequent rheumatic conditions assessed.  
The timeline of the search was selected aiming

to optimize the relation between the sensitivity de-
sired and the resources available, in order to im-
prove yield as much as feasible. We identified a re-
view of studies estimating the prevalence of
rheumatic diseases in the Portuguese population,
performed since 1976, and published in 20025.
From this review we were able to learn that there
were few studies published before 2000 and most
of their results were published outside widely avai -
la ble journals (grey literature). To appraise these
and other studies published before 2000 would re-
quire an extensive search of the grey literature
available in Portugal, a time-consuming process
with a very low efficiency. Bearing in mind the aim
of this paper we think that limiting the timeline of
the research strategy did not substantially decrease
the quality and the yield of the search.

Rheumatic diseases
The overall prevalence of rheumatic diseases in
Portugal varied between 14.5% and 24.0%. The dif-
ference in the estimates found in the Portuguese
population could be related to the definition of the
rheumatic disease but also to survey design factors
and to the age and gender distribution of the study
population46.
Comparability of frequency measures from dif-

ferent populations is limited owing to methodo -
logical and cultural differences. For instance, the
use of a list of rheumatic diseases is expected to pro-
duce higher prevalence estimates than an open and
more general description of rheumatic di sease46.
The description and meaning of different rheuma -
tic diseases differ between medical specia lists and
general public, from different cultures and lan-
guages, and can also result in highly different esti-
mates46. A recent study performed in the gene ral
Portuguese population showed that there are in-
correct beliefs about rheumatic diseases being the
identification of rheumatic disease the major flaw47. 
The main limitation of national health surveys,

such as the 4th National Health Survey, remains in
the impossibility of using standard clinical criteria
to define cases, and rather relying on self-repor ted
symptoms and diagnoses. The estimate of fre-
quency obtained by self-report reflects much more
than the occurrence of the condition. It reflects a
set of constructs such as symptoms, access to
health care and the awareness of disease. If, on the
one hand, validation studies have supported the
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accuracy of self-report to measure prevalent
chronic conditions and severe diseases which
requi re treatment48, on the other, one study which
assessed the agreement between musculoskeletal
diseases’ self-reporting, with six months in be-
tween, reached different conclusions46. Although
case ascertainment from self reports has sub-op-
timal accuracy, for the assessment of diseases that
are characterized by pain and functional limita-
tion, individual subject is our single best source of
information46.  
One of the solutions to improve diagnostic va-

lidity in population studies seems to be the collec-
tion of information on medication to confirm self-
-reported cases49,50. However, when we use medi-
cations to define disease in an epidemiologic study,
we assume that all cases of the disease have been
properly diagnosed and treated. This excludes un-
diagnosed, untreated, misdiagnosed, and mis-
treated cases and limits the study of early mani-
festations of disease. Using this approach to define
disease also requires a meticulous medication data
collection49.
Case definition using clinical and complemen-

tary diagnostic examination provides better sensi-
tivity and specificity. However, many rheumatic
conditions still have no accepted universal case
definition and clinical diagnosis methods are not
easily applicable to general population samples. 

Osteoarthritis
Costa et al (2004) estimated the prevalence of os-
teoarthritis in the Portuguese population based on
self-reported history of disease13. Frequently, esti-
mates of the prevalence of osteoarthritis are based
on radiographic surveys6,48,51 which hampers com-
parisons with this study. In fact, there is a dissocia -
tion in the prevalence estimates between self-re-
ported diagnosis of osteoarthritis and studies em-
ploying clinical and radiological criteria4. 
The prevalence of osteoarthritis is usually hi -

gher in the knee than in the hip4 and those results
were found in the Portuguese population. Com-
paring to a Dutch study, which used a similar
methodology, the prevalence of knee and hip os-
teoarthritis in Portugal was slightly lower, except
for knee osteoarthritis in women46. 

Back pain
Numerous studies on back pain epidemiology
have been published over the past 10 years in Por-
tugal. The estimate of low back pain in the pre -
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vious week found by Rabiais et al (2003)33 was
much higher than the point prevalence of low
back pain in Spain estimated in 14.8% (95%CI:
12.2-17.4)52. 
To summarize and compare the results

across these studies is difficult because of the
heterogeneity of methods used. Particularly in
this condition, studies showed substantial vari-
ation in case definition and distinct classifica-
tion criteria, which affected the number of cas-
es identified and pro bably explains apparent
major differences in prevalence estimates of
back pain4. Moreover, the results of studies fo-
cusing on symptoms are hi ghly dependent on
the formulation and wording of questions and
this probably explains different patterns found
in the prevalence of back pain when case defi-
nition and sampling frames are similar48.
The lack of standardization and validation of
the terminology and classification of back pain
(frequency or duration of pain) also leads to
confusion between prevalence and incidence
estimates. In fact, as a consequence of the un-
stable and episo dic nature and uncertainty of
onset of back pain, the traditional epidemio-
logical concept of incidence case definition is
difficult to mainstream to this condition4. 
In 2003, World Health Organization has rec-

ommended the characterization of back pain as
pe riod prevalence measures, defining acute
(less than sven days), sub-acute (more than se -
ven days) and chronic pain (more than 42 days)
3. However, we only identified three studies
defining duration of pain episodes that could be
classified according to this criteria13,15,16.

Work-related musculoskeletal disorders
A broad range of studies on the prevalence of
musculoskeletal diseases or complaints among
diffe rent occupational activities have been
published recently in Portuguese workers. The
results of the Fourth European Working Condi-
tions Survey reported Portugal as one of the Eu-
ropean countries where a high prevalence of
back pain and muscular pain in shoulders, neck
and/or upper/lower limbs related to occupa-
tional activity was observed. Furthermore, the
estimates for Portugal were higher than Euro-
pean average which were 24.7% for back pain
and 22.8% for muscular pain in shoulders, neck
and/or upper/lower limbs38.
Comparing the results of the first cross-sec-
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tional study on the prevalence of WRMDs within
large Portuguese companies by Cunha-Miranda et
al (2010)19 with studies performed in other coun-
tries, clear differences were identified. The authors
attributed these differences to presumable speci-
ficities of the Portuguese business sector or to dif-
ferential clinical relevance given by Portuguese oc-
cupational physicians, or by patients themselves,
compared to other countries19. 
There are limitations in directly comparing es-

timates between different occupational activities
because, regarding WRMDs in particular, the dif-
ferences in definitions and questionnaires used
might be part of the explanation for the findings. 

Osteoporosis and osteoporotic fracture
The burden of osteoporosis can be estimated indi-
rectly through its single most relevant outcome, the
incidence of fragility fractures. We identified four ar-
ticles estimating the incidence of hip fracture21,23,25,34,
of which three used hospital re cords21,23,25. In fact, for
these conditions which lead more or less inevitably
to hospital admission, the total number of cases
within a region and a time frame is relatively easy
to obtain through hospital records4. 
In this review, the differences in estimates be-

tween the studies can be related to different selec-
tion criteria for patients’ ages, and compa ri sons
must be carefully made since the incidence of hip
fractures is strongly age dependent4. 
Comparing the incidence of osteoporotic frac-

tures obtained in Portugal with other European es-
timates, the overall incidence was higher than in
Germany and lower than in Greece, Norway, Den-
mark and Finland. Comparing with Spain, the in-
cidence in Portugal was lower in women and hi -
gher in men23.
Lucas et al (2008) and Bernardo et al (2003) es-

timated osteoporosis prevalence using bone mine -
ral density (BMD) measurement22,24. Implicit in this
definition of osteoporosis is the relationship be-
tween BMD decay and rise in fracture risk. Howe -
ver, when we aim to assess the burden of osteo-
porosis the densitometry based estimate of preva-
lence has limited value and in the future, the bur-
den of osteoporosis will pro bably be assessed
through clinical risk factors for fracture4. 

Fibromyalgia
In an European survey estimating the prevalence
of fibromyalgia in five countries, Branco et al (2010)
identified no statistically significant differences in

the prevalence in Portugal compared to other
countries27. The main limitation of this study was
the assessment of prevalence assuming positive-
predictive values of LFESSQ-4 and LFESSQ-6 in
the general population similar to those calculated
in the rheumatology outpatient sample while the
predictive value in the latter is probably substan-
tially higher than in the former27.  

Rheumatoid arthritis
Costa et al (2004) estimated the prevalence of rheu -
matoid arthritis using self-reported information13.
The validity of self-reported diagnosis of rheumatoid
arthritis has been reported to be between 7 and 96%49. 
Several studies provided estimates on the preva-

lence of rheumatoid arthritis in defined popula-
tions and, although these studies have a number
of methodological limitations, the remarkable
finding is the uniformity of rheumatoid arthritis
prevalence estimates in developed populations -
approximately 0.3% to 1.0% of the adult popula-
tion4,53. The prevalence of rheumatoid arthritis in
the Portuguese population was higher than afore-
mentioned but similar to figures obtained in 
other settings when the disease was assessed by
self-report46. 

Spondyloarthritis
The prevalence of 0.6% for ankylosing spondylitis
found in the Portuguese population by Bruges-Ar-
mas et al (2002)29 was slightly higher than other es-
timates reported in different populations, varying
from 0.036% to 0.10%53, but similar to the preva-
lence of ankylosing spondylitis in Greece assessed
recently [0.3% (95%CI: 0.3-0.9)]54.
Costa et al (2004) identified no cases of psoria -

tic arthritis in a sample of urban Portuguese
adults13. A recent review described prevalence es-
timates for psoriatic arthritis varying from 1 case
per 100 000 population, in Japan, to 420 cases per
100 000 population, in Italy55. 

Other systemic rheumatic diseases
The prevalence found by Costa et al (2004)13 in a
sample of the Portuguese population was not very
different from estimates previously reported. One
of these studies validated self-reported diagnoses
of systemic lupus erythematosus, by reviewing
available medical records, revealing a prevalence
of 0.12%56. The validity of self-reported diagnosis
of lupus has been estimated between 21% and
84%49. 
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Pediatric rheumatic diseases
The majority of available studies on epidemiology
of chronic arthritis in childhood is clinic-based and
thus is susceptible to numerous biases53. The few
existing population studies have reported an ap-
proximate prevalence of juvenile rheumatoid
arthritis between 1 and 2 per 1 000 children, and
an incidence between 11 and 14 per 100 000 chil-
dren53. In the studies assessing the incidence of ju-
venile idiopathic arthritis published since 1995 the
estimates ranged from 10 to 22.6 per 100 000 chil-
dren31. Comparing these figures with the Por-
tuguese estimates, according to Salgado et al
(2004), it seems to exist a dispersion of the Por-
tuguese patients (which may be examined by 
other medical specialties) or under diagnosis of
cases31.

Methodological issues in estimating the frequency
of rheumatic diseases
To better assess the burden of rheumatic diseases
in the population it is important to obtain accurate
estimates of the current proportion of people suf-
fering from these conditions as well as their time
trends and geographic distribution. 
The estimate of rheumatic diseases frequency

represents a particularly complex methodological
challenge. The difficulty in defining a case, the lack
of clear distinction between the different disorders
and the difficulty in case ascertainment are specific
problems when undertaking rheumatic disease
epidemiology. Moreover, many of the rheumatic
diseases are so rare that the required sample size
of the surveys to ensure accuracy are probably in
excess of what is feasible or cost-effective48. 
The diversity of rheumatic diseases, regarding

both etiology and frequency, argues for the im-
portance of using sources of information collec ted
at different levels of care. Therefore, while health
surveys of the general population can provide valid
and accurate estimates of the frequency of highly
prevalent diseases, their accuracy is very limited
when studying less frequent conditions, with
worse prognosis, such as systemic rheumatic di -
sea ses. To characterize the frequency of these un-
common diseases it is more appropriate to collect
data at differentiated levels of health care48. Howe -
ver, it is important to perceive that data collected
at each level reflect the distribution of disease re-
lated factors, such as frequency and prognosis, but
also the organization of the health system, collec -
ting information systems, geographical distribu-

tion of the services, referral protocols and socio-de-
mographic characteristics of the population. More-
over, as musculoskeletal conditions may have ei-
ther an acute or a gradual onset and their outcomes
vary from complete health recovery to chronic pro-
gressive course, incidence could be more relevant
to measure frequency for some conditions where-
as prevalence is the only measurement available
for others4. 
The use of standardized criteria to identify ca -

ses of disease is critical to make meaningful com-
parisons between studies. Thus, since 2003, certain
basic requirements were made by the Scientific
Group on the Burden of Musculoskeletal Condi-
tions of the World Health Organization to access
data that can be compared across musculoskele-
tal conditions4. These requirements included the
use of agreed definitions for each condition in all
future studies; the use of agreed age bands for re-
porting data; the collection of data separated by
gender and the development of guidelines for uni-
form data collection.
Also in 2003, the Department of General Practice

and Community Medicine of the University of Oslo
recommended indicators and sources of informa-
tion which can be used across the European Com-
munity to measure and monitor the impact of
musculoskeletal conditions, as unspecified mus-
culoskeletal conditions (widespread and locali -
zed), rheumatoid arthritis, osteoarthritis, and os-
teoporosis, at a national and community level7. 

Methodological quality appraisal
Overall the methodological quality and reporting
quality of the studies included in our review was
heterogeneous. Few studies collected data from a
representative sample of the population, used
data-collection strategies that would minimize the
risk of bias or described measures to address po-
tential sources of bias.
Publication bias was not assessed in this review.

Since these studies focus on prevalence or inci-
dence estimates and not effect sizes, there is no
reason to believe that they would be subject to
publication bias. 

Conclusion

There is a broad spectrum of health data genera -
ted by instruments of heterogeneous quality for
this group of diseases. Theoretically, taken toge -
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ther, these could allow to characterize, directly and
indirectly, the burden of musculoskeletal condi-
tions in the general population and on the Por-
tuguese health system. However, we have identi-
fied important gaps in the knowledge about
rheumatic disease epidemiology. The major gaps
are related to the lack of studies estimating fre-
quency of inflammatory arthropathies, such as
gout and spondyloarthritis, and disabling pain syn-
dromes that are not clearly defined.  
In order to be able to develop preventive strate-

gies and to measure the results of programs, such
as the National Program against Rheumatic Disea -
ses, it is necessary to have accurate baseline infor-
mation on the present situation of rheumatic
disea ses occurrence. However, it is essential to take
into account that, efficient and accurate frequen-
cy estimates should make use of multiple sampling
frames, defined according to the frequency and the
pathophysiology of each condition.
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