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Abstract

Background: In Brazil, socioeconomic differences in the incidence of rheumatoid arthritis (RA) have been
demonstrated, which are important in the formulation of hypotheses regarding the association between
environmental factors, lifestyle and the risk of disease development. This study examines how the socioeconomic
condition of the patient with RA in Brazil, assessed according to social class, educational level, employment
situation and use of caregivers, affects the times between the beginning of symptoms and diagnosis and the
beginning of the use of disease-modifying antirheumatic drugs, as well as the presence of erosive disease and
functional status.

Methods: This work is part of a multicentric study called REAL - Rheumatoid Arthritis in Real Life in Brazil, which is
a prospective observational cohort study.

Results: As described in the REAL study, we included a total of 1115 patients. It was noted that patients with an
educational classification of up to second grade incomplete presented with erosion percentages above those with
a higher grade complete. Patients with caregivers presented a higher percentage of erosion than patients without
caregivers. We verified that patients from economic classes above B2 presented fewer occurrences of erosion than
those from classes C2, D-E. We also analyzed the average time differences from the beginning of symptoms and
diagnosis and the beginning of treatment, according to academic level, erosion and economic classification.
Patients with first grade complete showed an HAQ-DI averages higher than those with second grade complete.
The patients who had employment showed lower HAQ-DI averages than patients who were not employed. The
patients with erosion showed an HAQ-DI value higher than those without erosion. Patients with caregivers showed
an HAQ-DI average higher than that of without caregivers.
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Conclusion: This study showed that the therapeutic window of RA is not being reached, and therefore we should
have a policy to expand and ensure access to public health for all patients, especially those with lower levels of
education and income.

Trial registration: This study was approved by the National Commission of Ethics in Research.

Keywords: Rheumatoid arthritis, Demographic profile, Public health

Background
Rheumatoid arthritis (RA) is an autoimmune disease as-
sociated with periods of inflammation and progressive
joint damage, possibly leading to a reduction in move-
ment and premature death [1].
Socioeconomic differences in the incidence of RA,

which are important in the formulation of hypotheses re-
garding the association between environmental factors,
lifestyle and the risk of disease development, have been
demonstrated. Studies show that patients with a higher so-
cioeconomic level have half the risk of RA development
than patients with a lower level [2, 3], as well as a better
outcome inclusively proved by a lower index in the Health
Assessment Questionnaire-Disability Index (HAQ-DI) [4].
A better educational level and nonmanual work were as-
sociated with a lower risk of RA development [2].
Such socioeconomic differences are also important

from the perspective of public health. It is estimated that
20–70% of patients who are employed at the beginning
of an RA diagnosis are unable to continue their work ac-
tivities 7–10 years into the evolution of the disease,
which can have negative consequences, including a re-
duction in social activities, quality of life and socioeco-
nomic conditions [5].
However, the economic impact of RA must also be

assessed by the productivity of patients who continue to
work that can be adversely affected by absences related
to the disease or limits in working capacity, which is also
important in the assessment of the functional class [6,
7]. Such limitations have shown themselves to be one of
the principal economic consequences of RA and can be
reduced by aggressive and early treatment during the
initial phase of the disease [1].
This study examines how the socioeconomic condition

of the patient with RA in Brazil, assessed according to
social class, educational level, employment situation and
use of caregivers, affects the time between the beginning
of symptoms and diagnosis and the beginning of the use
of disease-modifying antirheumatic drugs (DMARD), as
well as the presence of erosive disease and functional
status, as measured by the HAQ-DI.

Methods
This work is part of a Brazilian multicentric study called
REAL-Rheumatoid Arthritis in Real Life in Brazil, which

is a prospective observational cohort study of patients
with RA from 11 public healthcare centers in different
geographic regions of Brazil that are specialized in RA
management. For the present article, a cross-sectional
cohort was analyzed, corresponding to the initial assess-
ment of the participants, who were accompanied after-
wards for a 12-month period [8].
Each center was expected to enroll 100 patients con-

secutively. The inclusion criteria were as follows: 1) ful-
fillment of the 1987 American Rheumatism Association
(ARA) or the 2010 American College of Rheumatology
(ACR)/European League Against Rheumatism (EULAR)
classification criteria for rheumatoid arthritis; 2) age of
18 years or older; and 3) documented medical record
data of at least 6 months of follow up in their healthcare
center prior to study enrollment.
All data were collected on an electronic medical chart

and gathered in a centralized dataset.
We described the following characteristics: clinical, la-

boratory, radiographic, therapeutic and quality of life
characteristics and patient adherence to treatment.
Most data were collected during the medical appoint-

ments, with previous medical records used as secondary
sources. For the assessment of the clinical and demo-
graphic profiles in the present study, the following as-
sessments were used:

� School level: divided into below literacy level, first
grade not complete, first grade complete, second
grade not complete, second grade complete, higher
grade not complete, higher grade complete and
postgraduate.

� Employment situation: divided into retired,
housewife, receiving disability benefit or retired
temporarily by INSS (National Social Security
Institute), unemployed, unemployed looking for
work in the last 3 months, formally employed
worker, self-employed worker, unregistered self-
employed worker, and informally employed, com-
pleted by means of an individual questionnaire after
explanations [8]. Only one option could be chosen.

� Time from symptoms to diagnosis, in months.
� Time from symptoms to first DMARD, in months.
� Economic Classification: determined by the Brazilian

Economic Classification Criterion (BECC), a score
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system updated in 2015 that includes variables such as
the number of household electrical appliances, level of
education of the householder and access to public
services [8]. The score range is stratified from A to D-
E, with each stratum corresponding to an estimated
household income.

� Functional capacity assessed according to the HAQ-

DI – Health Assessment Questionnaire - Disability
Index.

� The presence of erosion was documented according
to the existence or lack of bone erosions in X-rays
of the hands and feet. The X-rays interpretation was
not standardized but individualized at each center,
by certified and qualified rheumatologists.

� Necessity of caregivers.

All the patients agreed to participate in the study and
signed an informed consent form.

Statistical methodology
Initially, the information was analyzed descriptively. The
categorical variables were presented as absolute and rela-
tive frequencies and the numeric variables were presented
as average and standard deviation for normally distributed
data, and minimum, maximum, 1st quartile. Median and
3rd quartile for skewed/non-normally distributed data.
The associations between categorical variables were

assessed by the Chi-squared test. To evaluate differences
in distributions, we used adjusted standardized residuals,
and local absolute differences were considered signifi-
cant if larger than 1,96.
For the comparison of two groups, Student’s t test was

used. For comparisons of more than 2 groups the non-
parametric Kruskal-Wallis test was used because of the
violation of the distribution normality assumption as
assessed by the Kolmogorov-Smirnov test. While we
used the Kruskal-Wallis test to check differences in aver-
ages, we subsequently used the multiple comparisons
test of Dunn-Bonferroni to identify categories with dis-
tinct averages maintaining levels of global significance.
For all the statistical tests, we used a significance level

of 5%.
The statistical analyses were achieved by use of the

statistics software SPSS 20.0.

Results
As described in The REAL Study, we included a total of
1115 patients with RA in Brazil. Approximately 90%
were female, with a mean age of 56.7 years and a median
disease duration of 12.7 years. The majority of subjects
were white, with minorities from Asian and Brazilian-
Indian origins making up 1% of the sample. The median
BMI was 27 kg/m2, with 64% of the patients classified as

overweight or obese. Approximately 40% of the patients
were either current or former smokers. The seropositiv-
ity rate was similar between rheumatoid factor and anti-
citrullinated protein antibody, but it is important to
highlight that the latter was assessed in less than half of
the patients, of whom only 7% were seronegative in both
immunological tests. Almost half of the patients were

taking glucocorticoids, 96.5% were taking DMARDs
(conventional synthetic, targeted synthetic and/or bio-
logical) of these 35.7% were taking biologics DMARDs.
Of these taking biologics, 15.6% were on monotherapy.
Median DAS28-ESR (Disease Activity Score 28 -
erythrocyte sedimentation rate) was 3.5, with 58.7% of
patients presenting moderate or high disease activity.
When assessed by CDAI (Clinical Disease Activity
Index), the median score represented low disease activity
(CDAI = 9), with 46.7% of subjects classified as present-
ing moderate to high disease activity [8].
The educational level and employment status distribu-

tion of our patients are shown in Fig. 1. Of note, among
the patients who were retired, and among the patients
receiving disability benefit or temporarily retired by
INSS, 56 and 82%, respectively, were as such due to RA.
According to the BECC, patients were classified as ap-
proximately 1% in class A, 4% in class B1, 19% in class
B2, 27% in class C1, 31% in class C2 and 18% in classes
D and E. Of note, 45% of patients did not present with
erosive disease and 95% did not have caregivers.
According to Table 1, we found an association be-

tween erosion and academic level (p = 0.001), employ-
ment situation (p < 0.001), use of caregivers (p = 0.042)
and economic classification (p < 0.001). Accordingly, it
was also noted that patients with up to a second grade
incomplete education level presented erosion percent-
ages above those with a higher grade complete. Patients
with caregivers also presented a higher percentage of
erosion (67.2%) than those without a caregiver (54.2%).
Additionally, we verified that patients from economic
classes B2 and higher presented fewer occurrences of
erosion than those from classes C2, D-E.
According to Table 2, significant differences were

found in the average time from the beginning of symp-
toms and diagnosis according to academic level, erosion
and economic classification. We observed that the below
literacy-level patients presented a higher average than
patients with a higher grade complete or a postgraduate
education, which were similar to each other. There were
no differences in the averages between the other aca-
demic levels. In addition to this finding, patients with
erosion had a longer average time from the beginning of
the symptoms and diagnosis than those without erosion.
Of note, the patients from classes D - E presented a lon-
ger average than the patients from classes B2 and C1,
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which did not differ from each other. We could not find
differences in averages for the A, B1 and C2 classes from
those for the others. Neither employment status nor the
need of caregivers were associated with the time be-
tween symptoms and RA diagnosis.
As seen in Table 3, we found differences in average

times for the beginning of treatment in terms of level of
schooling, erosion and economic classification. As such,
we observed that the below literacy-level patients had an

average time higher than those patients with first grade
complete that, in turn, presented an average higher than
the patients with a higher grade complete. We did not
find differences in averages in the other levels of educa-
tion. In addition to this finding, patients with erosion
presented a higher mean time to the beginning of the
first DMARD treatment than that of patients without
erosion. It was also noted that patients from the D - E
classes showed a higher average than that from class C2

Fig. 1 Educational level and employment situation distribution

Table 1 Erosion
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which in turn was higher than those in classes B2 and
C1, which did not differ from each other. We did not
find any differences in averages in classes A and B1
compared to those in the others. Neither employment
status nor the need of caregivers were associated with
the average time to the beginning of DMARD treatment.
As shown in Table 4, differences in HAQ averages

were found in all demographic characteristics assessed
by the study. Accordingly, we observed that patients
with first grade completed showed an HAQ-DI aver-
age higher than those with second grade completed,
but we could not find the difference in averages
among the other levels of education. Patients receiv-
ing disability benefit from INSS or unemployed
showed higher HAQ averages than those retired or
unemployed looking for work in the last 3 months.
The later two categories, in turn, had higher HAQ
averages than the housewives. While the HAQ aver-
ages did not differ among the three categories of pa-
tients who were still working, they were lower than
those from the other employment status categories.
HAQ-DI averages were higher in patients with ero-
sions than in those without them, and higher in

patients who needed caregivers than in those who
didn’t. We also noted that patients from class D/E
showed an HAQ-DI average higher than that from class
C2, which in turn was higher than the average of those
from classes C1, B2 and B1, which did not differ from
each other. No differences were noted between the class A
HAQ-DI average and the averages of the other econom-
ical classes.

Discussion
We describe a cohort of 1115 patients selected from dif-
ferent geographic regions of Brazil. The REAL study
showed that the demographic, clinical, serological and
radiographic characteristics of the patients being
followed had several similar but some divergent charac-
teristics from those of previously published North
American, European and Latin American cohorts. Par-
ticularly notable was the long delay for diagnosis and the
high frequency of corticosteroid use and of erosive dis-
ease as well as the elevated percentage of patients with
moderate or high disease activity. The high frequency of
biologic DMARD use, considering the economic limita-
tions in Brazil, is also notable [8].

Table 2 Time from symptoms to diagnosis, in months
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Table 4 HAQ.

Table 3 Time from symptoms to first DMARD, in months
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Our group study showed that erosion presence, which
should be considered a risk factor for higher disease se-
verity leading to a worse overall prognosis [9], is more
frequently seen in patients with a lower education level
or classified in social classes C2 and D-E. It is also re-
lated to a longer time for the diagnosis and thus a delay
in the beginning of treatment, which reaches an average
of 41.7 and 50.8 months, respectively. Currently, there is
a generalization of the concept of initial or early RA and
of the existence of a window for a therapeutic opportun-
ity, confirming the notion that early diagnosis and treat-
ment can modify the course of the disease. Not to
diagnose, or not to adequately treat a patient with very
early symptoms of RA increases the risk of persistent in-
flammation and progressive joint damage [10], which in
turn generates an important socioeconomic impact for
the community.
Between January 2005 and October 2006, the QUEST-

RA (Quantitative Patient Questionnaires in Standard
Monitoring of Patients with RA) project, which included
4363 patients from 15 countries [11], showed that at the
moment of the first symptoms, the rates of employment
of patients younger than 65 years varied from 57 to
100% (average 86%) in men and from 19 to 87% (average
86%) in women, with the highest rates being seen in
countries such as Sweden, Finland, Estonia and
Lithuania and the lowest rates in countries such as
Turkey, Kosovo, Morocco, Greece and Egypt. In general,
more than one-third of the patients cited work disability
due to RA because the probability of continuing working
for 2 years was 80% and for 5 years was 68%, with similar
patterns in countries with a high or low gross domestic
product (GDP). The most significant determinant in
work incapacity in all countries was the HAQ-DI [12].
An interesting result found in the QUEST-RA study

suggests that, when comparing information between
countries, patients from countries with a low GDP stay
in work with higher levels of incapacity and disease ac-
tivity than patients from countries with a high GDP [12].
Chung et al. also noted that the withdrawal of patients
with RA from the workforce was greater in Finland, re-
gardless of their clinical status, than in the United States,
in order to avoid losing their health insurance and hav-
ing to wait at least one year to be awarded disability pay-
ments [13].
These findings indicate that when looking at cases of

RA, cultural and economic differences in societies affect
work incapacity rates. The availability of biological
agents led to expectations of a reduction in such rates;
however, accounts of clinical group studies indicate that
RA-related work disability continues to be a large prob-
lem [12, 14–16].
As such, early diagnosis and adequate therapeutic

intervention with DMARDs becomes the principal

objective to manage RA to significantly improve the clin-
ical outcome and reduce joint damage [17]. The longest
symptom duration allowed and the diagnosis of RA can
be defined without the risk of irreversible damage varies
greatly in the literature. In the context of the window of
opportunity, at the beginning of the 1990s, initial RA
was considered having a duration of symptoms of less
than 24months, with great emphasis on the first 12
months of clinical manifestations. At the moment, we
aim to evaluate a patient with joint symptoms at the
earliest opportunity possible, and the definition of the
initial phase of RA includes the first weeks or months of
symptoms (generally less than 12 months), highlighting
the first 12 weeks of clinical manifestations as early or
initial RA as being critical [10]. In Brazil, the group
study shows an average of 32.5 months between the time
from the onset of symptoms and the diagnosis and 38.6
months for the beginning of treatment. However, for the
below literacy-level patients, this average time span ex-
tends to 65.4 months, compared with 14.4 months for
those patients of postgraduate education, as well as an
average of 47.8 months in patients classified as class D/
E, compared with 26.4 in those classified in class B2.
Such a difference, consequently, is also found in the time
to the start of treatment. This information exposes the
difficulty patients, principally those from a low educa-
tional level and economic classification, have in acces-
sing a specialist at the beginning of the disease.
All the socioeconomic variables evaluated in this study

were associated with differences in HAQ-DI. It is im-
portant to observe that the lowest HAQ-DI averages
were found in patients who were economically active. In
the QUEST-RA project, there were some biases found in
the interpretation of the HAQ-DI. It is interesting to
note that Socio-demographic factors cause relevant re-
sponse bias in individual items of the health assessment
questionnaire, but item bias has minor effect on com-
posite HAQs indicating its overall accuracy across socio-
demographic groups [18].
We observed that patients who need a caregiver had

the highest HAQ-DI average (1.43) found in the study as
a whole. Measurement of physical function at one point
in time cannot distinguish impairment caused by the ac-
tive disease process from chronic irreversible impair-
ment. In this way, differences in the sources of
functional limitations should be considered in the inter-
pretation of functional measures, and in their use for
prediction and in cost analyses [19].
The World Health Organization (WHO) specifies a

series of individual factors in the system that can influ-
ence and determine the outcomes in pathologies. These
factors include access and use of health services being
recognized as independent determinants and are particu-
larly relevant for patients who have chronic diseases.
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The large differences in health as a result of the lack of
access to care are often avoidable and unfair and so can
be referred to as inequalities. However, the concept of
equal access to care is complex and difficult to define
clearly. Three principal dimensions of access can be
identified, as follows: 1 - availability of care, implying a
physical presence of doctors and medicine, appointment
availability, geographic distribution, capacity of the sys-
tem, etc.; 2 - accessibility that includes the financing of
health caregivers and insurance to cover the costs; and
3- acceptability of the interposition between the provider
and the patients’ attitudes in relation to the engagement
of health caregivers and mutual expectations [12].
The strengths of this study are to evaluate at a national

level the characteristics of patients with rheumatoid
arthritis, as well as to evaluate possible associations in
order to alert the correct management of patients and
thus reduce morbidity and mortality, for example
through public health measures to aim for the thera-
peutic window. The limitations of this study are the lack
of standardization in X-Ray erosion readings, besides the
cross-sectional design, since without a proper follow-up
along time, no firm causality conclusions can be drawn.
It is important to say that all the sites enrolled in the
study are “reference centers”, and thus are unlikely to
represent the broader management of RA across the
country. It is probable that these patients present more
severe disease, with a less favorable prognosis. REAL
study was designed to be representative of the entire
Brazilian population, but one center in the Northeast
(representing 27.9% of population) could not participate
because of delays in the Ethics Committee approval [8].

Conclusion
This study showed that the therapeutic window of RA is
not being reached, and therefore we should have a policy
to expand and ensure access to public health for all pa-
tients, especially those with lower levels of education
and income for early diagnosis and treatment. For better
disease control and consequently improve current out-
comes such as reduced erosion prevalence and better
quality of life for RA patients.
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