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Abstract
Background: Assessing risk perception (RP) helps explain how rheumatoid arthritis (RA) patients integrate their
ideas concerning the disease and how this understanding affects their self-care management. Compliance with
treatment impacts disease-related outcomes and could be associated with RP to variable degrees and at different
levels. The primary objective was to determine a potential association between RP and compliance with therapy in
RA outpatients and to identify additional factors. The secondary objective was to identify factors associated with
judgment bias such as unrealistic RP.
Patients and methods: Between January 2018 and June 2019, 450 consecutive outpatients who received RA-related
treatment were invited to a face-to-face interview to obtain socio-demographic data, RA-related information,
comorbidities, and the following outcomes: adherence, persistence, and concordance with medications assessed with
a questionnaire locally designed; RP with the RP questionnaire (RPQ); disease activity with the Routine Assessment of
Patient Index Data-3 (RAPID-3); disability with the Health Assessment Questionnaire Disability Index (HAQ-DI); quality of
life with Medical Outcomes Study Short Form-36 (SF-36) instrument; pain and overall disease with the respective visual
analogue scale (VAS); and health literacy assessed with 3 questions. Significant RP was defined according to a cut-off
based on the 75th percentile value of the sample in which the RPQ was validated. Unrealistic RP was defined based on
the coincidence of the presence/absence of significant RP and less/more than 7 unfavorable medical criteria. Multiple
logistic regression analysis was used. Patients provided written informed consent and the study received Internal
Review Board approval.
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Results: There were 415 patients included, primarily middle-aged women with long-standing disease and moderate
disease activity. Almost half of the patients were receiving corticosteroids and 15.9% intensive RA-related treatment.
There were 44.1% of the patients concordant with treatment and 22.6% had significant RP. The patients’ treatment
behavior was not retained in the regression analysis; meanwhile, rheumatoid nodes, surgical joint replacement, family
history of RA, and higher RAPID-3 score were associated with significant RP. There were 56 patients with unrealistic RP;
significant RP and more unfavorable medical criteria were associated with unrealistic RP.
Conclusions: Compliance with therapy was not associated with significant RP in RA outpatients.
Keywords: Rheumatoid arthritis, Risk perception, Judgment biases, Latin-American patients

Background
Current recommendations for rheumatoid arthritis (RA)
patients emphasize the use of disease-modifying antirheumatic drugs (DMARDs) according to a treat-to-target
strategy, lifestyle changes, regular visits to the rheumatologist,
laboratory testing, and sometimes, additional diagnostic procedures [1, 2]. Such complex intervention may be more successfully maintained when the rheumatologist embraces a
patient-centered-care model, which has additional ethical implications [3].
RA patients’ perceived risks are related to aspects of
their rheumatic disease that may positively or negatively
influence their self-care-related behavior [4, 5]. Risk assessment is a discipline designed to aid in the identification, characterization, and quantification of risks [6];
meanwhile, risk perception (RP) is defined as a multidimensional phenomenon that describes the individual’s
judgment of the likelihood of experiencing something unpleasant [7]. The formation of RP relies on the patient’s
ability to produce, understand and use numeric information, but a number of additional factors contribute to the
formation of RP [8–11]. We recently developed and validated a questionnaire, the risk perception questionnaire
(RPQ), to assess RP in patients with RA; significant RP
was defined according to a cut-off based on the 75th percentile value of the sample in which the RPQ was validated [12].
Assessing perceived risk may help explain how RA patients integrate their ideas concerning the disease and its
treatments, and how this understanding affects their selfcare management. In particular, compliance with treatment impacts disease-related outcomes [13, 14] and could
be associated with RP to variable degrees and at different
levels; for instance, significant RP may be associated with
compliance with treatment, while judgment biases such as
unrealistic optimism and pessimism, in which subjects
underestimate or overestimate, respectively, the likelihood
of experiencing a negative event related to their disease
[15–17], could additionally modulate treatment-related
behavior. Assessing RP may be conceived as a cognitive
intervention, and patients with significant and/or unrealistic RP may benefit the more from such intervention.

The primary objective of the study was to comprehensively approach the RP phenomenon by identifying factors
associated with significant RP in our population; in particular, we hypothesized an association between significant
RP and compliance with therapy. The exploratory secondary objective was to describe the characteristics of RA patients with judgment biases and their associated factors.

Methods
Ethical considerations

The study was performed in compliance with the Helsinki
Declaration [18]. The Research Ethics Committee of the
Instituto Nacional de Ciencias Médicas y Nutrición Salvador Zubirán (INCMyN-SZ) approved the study (reference
number IRE-2429).
Study design, setting, and study population

This cross-sectional study was performed between January
2018 and June 2019 at the outpatient clinic of the Department of Immunology and Rheumatology at INCMyN-SZ.
Consecutive RA patients who had indicated at least
one DMARD in the past 6 months were invited to participate. RA diagnosis was based on the treating rheumatologist’s criteria; the exclusion criterion was RA patients
with an overlapping syndrome (except secondary Sjögren
syndrome).
Patient assessments

Assessments were performed the same day patients visited their primary rheumatologist and the following outcome measures were obtained: patient compliance with
RA-related treatment, which was assessed based on a
questionnaire developed locally (the Compliance Questionnaire, CQ) [14]; RP, which was assessed with the
RPQ [12]; disease activity, which was assessed with the
Spanish version of the Routine Assessment of Patients
Index Data-3 (RAPID-3) [19]; disability, which was
assessed with the version of the Health Assessment
Questionnaire Disability Index (HAQ-DI) validated for
Spanish-speaking patients [20]; quality of life, which was
assessed with the Spanish version of the generic Medical
Outcomes Study Short Form-36 (SF-36) instrument [21];
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pain and overall disease, which were assessed with a
horizontal, 0–100 mm visual analogue scale (pain-VAS,
and overall disease-VAS, respectively) [22]; and health
literacy, which was assessed with 3 questions validated
for Spanish-speaking patients [23].
Patients had face-to-face interviews to obtain sociodemographic information, disease duration, additional
relevant comorbid conditions, and RA-related and RAunrelated treatment. Relevant comorbid condition was
defined as a specific diagnosis requiring ≥ 3 related medical consultations within 1 year previous to the study
entry, irrespective of a treatment indication; in addition,
patients taking drug(s) for a specific diagnosis (but RA)
although not recorded on the charts were considered to
have relevant comorbidity (Additional file 1).
Medical records were reviewed by a single trained researcher who used standardized formats for data
abstraction.
Description of the questionnaires and scales
The CQ (Additional file 2)

The CQ is a 22-items questionnaire that evaluates both
adherence with and persistence on therapy, and patient
motivations for non-concordance with therapy. Performance of the CQ has shown high sensitivity and satisfactory specificity to detect persistence on DMARDs [14].
The RPQ (Additional file 3)

The RPQ is composed of 27 items distributed in 5 dimensions: likelihood of developing articular and extra-articular
manifestations, likelihood of developing complications
and/or comorbidities and disease severity, likelihood of
developing unfavorable consequences, perception of personal responsibility to prevent and develop RA-related
complications, and perception of personal control over
the disease. The RPQ has been found to be valid, reliable,
and feasible for assessing RP in our population. The RPQ
score ranges from 0 to 100 mm, where 100 indicates the
highest RP [12].
The RAPID-3

The RAPID-3 includes 3 measures: physical function,
pain, and a global patient estimate evaluation. It has an
adjusted score of 0–10, with higher scores that translate
into higher disease activity [19].
The HAD-DI

The HAQ-DI evaluates the ability to perform activities
of daily living. The final score ranges from 0 to 3, with
higher levels indicating more disability [20].
The SF-36

The 36 items of the SF-36 are distributed into 8 subscales or domains, which are scored with values from 0
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to 100, and a lower score indicates poorer health. There
are 2 component summary measures, the physical component, and the mental/emotional component [21].
Pain-VAS and overall disease-VAS

Both scales were used as recommended by the American
College of Rheumatology to evaluate pain and overall
disease [22]. The pain scale assessed “today” pain, instead of pain during the period 1 week prior.
Health literacy questions

Three self-reported health literacy questions validated
for use in Spanish-speaking populations [23] were used:
“How confident are you when filling out medical forms
by yourself?”, “How often do you have problems learning
about your medical condition because of difficulty understanding medical information?”, and “How often do
you have someone, such as a family member, friend,
hospital or clinic worker or caregiver, help you read hospital materials?”. Scores range from 3 to 15, with higher
scores reflecting worse self-reported health literacy [23].
Definitions

A patient was considered to be CQ-persistent if, in item
10 (“In the past 6 months, how often did you completely
stop taking your medication?”), boxes 0 (“Never”) or 1
(“Almost never”) were filled. A patient was considered to
be CQ-adherent when boxes 3 (“Almost always”) or 4
(“Always”) were filled for items 12 (“In the past 6
months, I took my medication exactly at the day/s indicated by my rheumatologist”), 13 (“In the past 6 months,
I took my medication exactly at the day-times indicated
by my rheumatologist”), and 14 (“In the past 6 months,
every time I took my medication, I took the precise
amount of tablets indicated by my rheumatologist”). Finally, a patient was defined to have concordance with
therapy if he/she was both CQ adherent and CQ persistent [14].
Significant RP was defined based on the 61.7 mm cutoff, which corresponded to the 75th percentile of the
RPQ score distribution, described in the original study
[12]; in order to test criterion validity, it was shown that
patients with significant RP had more frequently unfavorable medical criteria recorded on their charts, when
compared to their counterpart; also, logistic regression
models consistently showed that patients with ≥ 3 unfavorable medical criteria had an increased risk of a RPQ
score ≥ 61.7 mm [12].
Four disease activity categories were defined based on
the cut-offs on the 0–30 RAPID-3 scale as follows: > 12,
high; 6.1–12.0, moderate; 6.0–3.1, low; and ≤ 3, nearremission [19].
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Inadequate health literacy was defined when patients
scored “little” or less on the “Confident with forms”
question [23].
Unrealistic RP was defined based on the coincidence
of the presence/absence of significant RP and less/equal
or more than 7 medical criteria (out of 10), which corresponded to the mean (5) + 1 SD (1.6) of the medical criteria distribution in the population. We repeated
analysis with less/equal or more than 6 medical criteria.
The 10 criteria were considered unfavorable outcomes
or predictive of unfavorable outcomes and were as follows: female sex, medium-low socioeconomic status,
rheumatoid factor (RF) and/or antibodies to cyclic citrullinated peptides (ACCP)-positive status, rheumatoid
nodes, HAQ score ≥ 2 [24], RAPID-3 score > 12 [19], intensive treatment (≥ 3 DMARDs including corticosteroids), presence of at least one comorbid condition,
previous joint surgery replacement or actual indication
for joint surgery replacement, and inadequate health literacy. Unrealistic RP patients were classified as either
optimistic patients (patients without significant RP but
≥7 criteria) or pessimistic patients (patients with significant RP but < 7 criteria).
Sample size calculation

To detect an effect size of 20% (43% vs. 65% [12]) for
the absolute difference in concordance with treatment
between patients with and without significant RP, we estimated the sample size using a one-tailed test, a 5% significance level and a power of 85%. The G*Power
estimate was a total sample size of 414 patients, 180 with
significant RP and 234 without significant RP. The final
sample and patient distribution obtained allowed us to
have a power of 0.79.
Statistical analysis

We performed a descriptive statistical analysis. Patients
with significant RP were compared to their counterparts,
as were patients with unrealistic RP vs. their counterparts. The Mann-Whitney U test was used to compare
continuous variables when they did not show a normal
distribution (Kolmogorov-Smirnov). Fisher’s exact test
or χ2 test was used to compare proportions.
Stepwise forward multiple logistic regression analysis
was used to investigate factors associated with significant
RP and unrealistic RP. Variables included in the models
tested were selected according to their statistical significance in the univariate analysis (p ≤ 0.05); previously,
correlations between specific variables were analyzed,
and when the Pearson correlation coefficient was ≥ 0.7,
one of them was selected for inclusion in the model. In
addition, age and sex were the only variables forced into
the models as they have been related to disease severity.
Finally, multiple logistic regression analysis was repeated
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when unrealistic RP definition was based on less/equal
or more than 6 medical criteria.
There were no missing data. Additional statistical tests (to
sample size estimation) were two-sided and evaluated at the
0.05 significance level. The statistical analysis was performed
using the SPSS/PC program (v.17.0; Chicago IL).

Results
Population characteristics (Table 1)

During the study period, 450 consecutive RA outpatients
were invited to participate; 35 of them declined. The
characteristics of the 415 patients included are summarized in Table 1. Briefly, patients were primarily middleaged females, with medium-low socioeconomic status,
disease-specific autoantibodies, and substantial disease
duration; patients had low levels of formal education
and their RAPID-3 score indicated that a minority had
severe disease activity. The patient-reported outcomes
were generally favorable. Most of the patients had comorbidities. Almost half of the patients were receiving
corticosteroids and a minority was receiving intensive
RA-related treatment. Less than half of the patients were
concordant with regard to treatment. The majority of
the patients had health literacy. Finally, a positive family
history of RA was recorded in almost half of the
patients.
Factors associated with significant RP

There were 94 patients whose scores indicated significant RP (22.6%), and their characteristics were compared
to the 321 patients (77.4%) without significant RP (Table
1). Briefly, patients with significant RP were more frequently females, older, and with fewer years of formal
education; they also had longer disease duration, more
severe disease, and higher disease activity; accordingly,
they also showed deteriorated patient-reported outcomes
compared to their counterparts. Patients with significant
RP also had more frequent comorbidity and indicated a
more intensive treatment; meanwhile, a lower percentage of them were persistent on treatment. Finally, patients with significant RP more frequently reported a
positive family history of RA and less frequently had
RA-related knowledge.
In the regression analysis to identify factors associated
with significant RP, the following variables were included: female sex, age, years of formal education (highly
correlated to adequate RA knowledge that was not included in the model), years of disease duration, rheumatoid nodes and RAPID-3 score (highly correlated to high
disease activity category, pain-VAS and overall diseaseVAS, all were excluded), HAQ and SF-36 scores, surgical
joint replacement (highly correlated to comorbidity that
was excluded), number of DMARDs per patient, persistence on therapy (highly correlated with concordance
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Table 1 Population characteristics and their comparison among patients with and without significant RP
Characteristics

Entire population,
N = 415

Patients with significant RP,
N = 94

Patients without significant RP,
N = 321

p

Socio-demographic
Female sex1

387 (93.3)

93 (98.9)

294 (91.6)

0.009

Years of age

55 (44.8–61.1)

57.8 (50–63)

54.3 (42–60)

0.001

Years of formal education

9 (6–13.3)

9 (6–12)

10 (6–14)

0.004

Medium-low SE level1

388 (93.5)

90 (95.7)

298 (92.8)

0.475

Serum positive RF1

373 (89.9)

83 (88.3)

290 (90.3)

0.562

Serum positive ACCP1

373 (89.9)

82 (87.2)

291 (90.7)

0.334

Years of disease duration

13.3 (8–18.6)

16.6 (12–20)

12.5 (7–18)

≤
0.0001

Rheumatoid nodes1

95 (22.9)

49 (63.9)

46 (13.6)

≤
0.0001

RAPID-3 score

4.7 (1.7–11.8)

13 (4–17)

3.2 (1.4–9)

≤
0.0001

High disease activity category1

96 (23.1)

48 (51.1)

48 (15)

≤
0.0001

Pain-VAS

5 (2–17.3)

14 (5.6–39)

4 (1–10)

≤
0.0001

Overall disease-VAS

5.3 (1–20)

16 (5–39)

4 (1–16)

≤
0.0001

HAQ score

0.25 (0–1.13)

1.13 (0.13–2)

0.13 (0–1)

≤
0.0001

SF-36 score

71.9 (51.2–86.1)

54 (42–78.7)

75.5 (58–88)

≤
0.0001

Mental component score (SF-36)

75 (54.6–88.2)

57 (46.8–81)

78 (59.4–90)

≤
0.0001

Physical component score (SF-36)

68.9 (48.9–86.3)

47.8 (39–76)

75 (54–88.4)

≤
0.0001

Presence of comorbidity1

255 (61.4)

72 (76.6)

183 (75)

0.001

Surgical joint replacement1

87 (21)

58 (61.7)

29 (9)

≤
0.0001

DMARDs/patient

1 (1–2)

2 (1–2)

1 (1–2)

0.008

Corticosteroids use1

182 (43.9)

38 (40.4)

144 (44.9)

0.480

66 (15.9)

19 (20.2)

47 (14.6)

0.202

Adherence1

227 (54.7)

46 (48.9)

182 (56.7)

0.196

Persistence1

228 (54.9)

41 (43.6)

186 (57.9)

0.018

183 (44.1)

33 (35.1)

150 (46.7)

0.058

329 (79.3)

80 (85.1)

249 (77.6)

0.147

Adequate RA knowledge (based on
CQ)

195 (47)

31 (33)

164 (51)

0.002

RA family history1

186 (44.8)

58 (61.7)

128 (39.9)

≤
0.0001

RA-related

Patient-reported outcomes

Comorbidity

Treatment

Intensive treatment

1

Compliance with treatment

Concordance

1

Miscellaneous
Health Literacy1
1

Data are presented as the median (IQR) unless otherwise indicated
1
Number (%) of patients
SE socioeconomic, RF rheumatoid factor, ACCP antibodies to cyclic citrullinated peptides, RAPID-3 Routine Assessment of Patients Index Data-3 score, VAS
visual analogue scale, HAQ Health Assessment Questionnaire, SF-36 Short Form-36, DMARDs disease-modifying anti-rheumatic drugs, CQ Compliance
Questionnaire, RA rheumatoid arthritis
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with therapy that was excluded), and family history of
RA. Table 2 summarizes the results; compliance with
therapy (and related outcomes) was not retained in the
model; meanwhile, rheumatoid nodes, surgical joint replacement, family history of RA and RAPID-3 score
were all associated with significant RP (R2 = 0.455).

Unrealistic RP

The 415 patients included were classified into four categories based on the presence/absence of significant RP
and their coincidence with seven or more/less than
seven unfavorable medical criteria, as summarized in
Fig. 1. The majority of the patients were realistic, primarily without significant RP. Only 56 patients were unrealistic, among them 32 (57.1%) were pessimistic; there
were expected differences when characteristics from
both groups of unrealistic RP patients were compared,
as summarized in Table 3.
We then compared unrealistic patients to their counterparts, and the results are summarized in Table 4.
Briefly, unrealistic patients tended to be older and had
higher disease activity, worse patient-reported outcomes,
more intensive treatment, and more frequent rheumatoid nodes and surgical joint replacement; they also had
more frequent significant RP and a higher number of
unfavorable medical criteria.
Finally, in the regression analysis to identify factors associated with unrealistic RP, the following variables were
included: rheumatoid nodes, RAPID-3 score (highly correlated with pain-VAS and HAQ scores that were not
included in the model), overall disease-VAS, SF-36 score,
surgical joint replacement, number of DMARDs per patient, significant RP, and number of unfavorable medical
criteria. The presence of significant RP [odds ratio (OR),
3.875; 95% confidence interval (CI), 1.875–8.010; p ≤
0.0001] and number of unfavorable medical criteria (OR,
1.286; 95% CI, 1.032–1.602; p ≤ 0.0001) were independently associated with unrealistic RP (R2 = 0.177). Similar
results were obtained when unrealistic RP definition was
established with 6 unfavorable medical criteria (Additional file 4 Supplementary table); the number of medical criteria (OR, 2.215; 95% CI, 1.770–2.774; p ≤ 0.0001)
and significant RP (OR, 1.190; 95% CI, 1.087–2.418; p ≤
Table 2 Regression analysis to identify factors associated with
significant RP
OR

95% CI

p

Rheumatoid nodes

12.36

6.78–22.53

≤ 0.0001

Surgical joint replacement

2.14

1.12–4.09

0.022

RA family history

1.94

1.08–3.49

0.027

RAPID-3 score

1.12

1.07–1.12

≤ 0.0001

OR odds ratio, CI confidence interval, RA rheumatoid arthritis, RAPID-3 Routine
Assessment of Patients Index Data-3
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0.0001) were independently associated with unrealistic
RP (R2 = 0.218).

Discussion
Our primary hypothesis was that RA patients with significant RP would better adhere to DMARDs, which was
based on the philosophical construct that doctor-patient
relationships are guided by professionals’ concerns for
the patient’s best interest [25]. There is also evidence
that RA patients’ fears and beliefs about their disease
may affect patients’ compliance with treatment; in a recent literature review [26], fears related to pharmacological therapy were the most frequently reported, and
20% of the articles included in the data analysis
highlighted that patients’ beliefs about therapy affect adherence to treatment [27–29]. Meanwhile, fear of disability and about the future course of the disease (which
could be included in the second and third dimensions,
respectively, of our RPQ) had also been frequently cited
as patient concerns [26, 30].
In the study, adherence, persistence, and concordance
with therapy were lower among the patients with significant RP, although these variables were not maintained in
the multivariate analysis. It is worth discussing these results that differ from those highlighted in the literature review [26]. First, the articles cited refer to RA patients’
fears/beliefs, and these terms, fears and risk, differ; “fear”
is an emotion; meanwhile, “risk” is a cognitive process, the
threat of quantifiable damage [31, 32]. In such context,
our patients with significant RP may have presented with
additional unsuspected psychological comorbidity such as
depression and anxiety, which may have ultimately impacted adherence [29, 33]. Gossec et al. [30] developed the
Fear Assessment in Inflammatory Rheumatic diseases
(FAIR) questionnaire for fear assessment in French
patients with RA or spondyloarthritis; in their national
survey, almost one fifth of the patients evaluated had high
fear scores, which were associated with psychological distress, although patients treatment behavior was not
assessed. Interestingly, negative views about gout have also
been associated with lower adherence to urate-lowering
therapy [34]. Second, the methods used to assess patient
fears/beliefs were diverse and included individual interviews and/or focus groups, generic [35–37] and diseasespecific [30] questionnaires, which differ from our instrument in terms of their cultural background construction
[12]. Last, there is a paucity of published articles reporting
fears and beliefs in RA patients from Latin America. Nationality and ethnicity determine cultural background and
influence patients’ perceptions about trust in their physicians, beliefs about RA-medications, and the choice of RA
priority domains [26, 38–40]; all may shape the RP construct and lead to the lack of homogeneous results across
countries. Moreover, rheumatic patients from the Latin
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Fig. 1 Patient distribution according to the presence/absence of significant RP and number of criteria

America region have little access to private medicine and
face widespread difficulty to obtain early specialized medical attention, which affects disease-related outcomes [41].
The COMOrbidities in RA (COMORA) multinational
study [42] included RA patients from 17 countries; authors found that patients from countries with lower socioeconomic welfare scored worse on the majority of the
physician-reported measures for disease activity; paradoxically, these patients evaluated their patient-global assessment and fatigue with similar or better scores, which was
explained by lower income societies setting less pressure
with regard to execution of social roles, and differences in
patients expectations from the treatment, with patients
from low-income countries having lower expectations and
greater acceptance of achieved outcomes. Also, patients
from our region expressed particular interests and concerns about their disease, such as myths and realities in
eating habits and family involvement in RA care, as has
been reported in a qualitative study that explored RA patients’ needs for educational material [43]; patient’s reliance of extended family for care was also proposed by
Putrik et al. [42] as being more acceptable in RA patients
from low-income countries compared to patients from
wealthier but more individualist societies. Finally, highpower-distance cultural communities are characteristics of
the Latin American region and determine a paternalistic
patient-doctor relationship, which is not objected to by
Mexican patients [3]. Ultimately, outcomes, patient’s perspective, and how patients interact with their rheumatologist are all contextual cultural factors that shape the RP
construct [5].

We found that rheumatoid nodes, surgical joint replacement, positive family history of RA, and the RAPID-3
score were all associated with significant RP. Rheumatoid
nodes, surgical joint replacement, and the RAPID-3 score
may be considered to represent a more aggressive disease
subset; accordingly, the association of these variables with
significant RP seems intuitive. RA patients’ beliefs about
their disease (a construct related to the RP construct) have
been shown to impact different RA patients’ health domains, such as disability and quality of life [39]; in
addition, illness perception, which is most commonly conceptualized as “the patient’s generic and organized cognitive representations or schemata that derive from prior
experiences in the medical domain”, has been associated
with worse outcomes in patients with chronic diseases, including 84 patients with RA [44]. Finally, in the study previously cited [30], French patients with high perceived
disease activity were more frequently classified in the high
fear cluster, after hierarchical cluster analysis was performed. Meanwhile, in a qualitative study where a similar
population underwent an interview, hereditary and familial predisposition were cited by French RA patients (and
patients with spondyloarthritis) as factors that shaped
their beliefs about the origin of their rheumatologic disease [45]. A positive family history (in addition to age and
female gender) has also been associated with the perceived
risk of developing osteoporosis in Mexican men and
women [46].
In the study, a minority of the patients (13.5%) had unrealistic RP, and the two variables independently associated were the presence of significant RP and a higher
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Table 3 Comparison of the characteristics from unrealistic pessimistic RP patients and unrealistic optimistic RP patients
Characteristics

Unrealistic pessimistic RP patients, N = 32

Unrealistic optimistic RP patients, N = 24

p

Female sex1

31 (96.9)

24 (100)

1

Years of age

59.5 (49.6–64.6)

57.1 (43.3–61.7)

0.329

Years of formal education

9 (6–15.8)

9 (6–12)

0.590

29 (90.6)

24 (100)

0.252

Serum positive RF1

24 (75)

24 (100)

0.008

Serum positive ACCP1

25 (78.1)

24 (100)

0.016

Years of disease duration

13.5 (8.7–18)

18.5 (7.4–25)

0.329

Rheumatoid nodes1

15 (46.9)

13 (54.2)

0.787

RAPID-3

4.1 (1.4–12.6)

15.3 (14.1–18.7)

0.002

High disease activity category1

6 (18.8)

19 (79.2)

≤ 0.0001

Pain-VAS

8 (3.3–14)

27.5 (7.6–36)

0.007

Overall disease-VAS

7.5 (2–15)

32.5 (7.5–45.8)

0.001

HAQ score

0.25 (0–1.1)

2 (1.4–2.5)

≤ 0.0001

SF-36 score

77.2 (55.4–87.3)

42.5 (22.6–67)

≤ 0.0001

Mental component score (SF-36)

71.9 (56.5–87.8)

48.1 (32–67)

0.002

Physical component score (SF-36)

74 (48.9–84.6)

39.7 (17.4–53.3)

≤ 0.0001

Socio-demographic

1

Medium-low SE level
RA-related

Patient-reported outcomes

Comorbidity
Presence of comorbidity1

19 (59.4)

19 (79.2)

0.153

Surgical joint replacement1

9 (28.1)

13 (54.2)

0.059

Treatment
DMARDs/patient

1 (1–2)

2 (1–2)

0.165

1

Corticosteroids use

11 (34.4)

18 (75)

0.003

Intensive treatment1

10 (31.3)

18 (75)

0.003

Adherence1

18 (56.3)

11 (45.8)

0.590

1

19 (59.4)

111 (45.8)

0.418

15 (46.9)

10 (41.7)

0.789

24 (75)

22 (91.7)

0.162

Adequate RA knowledge (based on CQ)

25 (44.6)

170 (47.4)

0.774

RA family history1

18 (56.3)

10 (41.7)

0.418

Significant RP

32 (100)

0

≤ 0.0001

Unfavorable medical criteria

5 (5–6)

7.5 (7–8)

≤ 0.0001

Compliance with treatment

Persistence

Concordance1
Miscellaneous
Health Literacy1
1

1

Data are presented as the median and IQR unless otherwise indicated
1
Number (%) of patients
SE socioeconomic, RF rheumatoid factor, ACCP antibodies to cyclic citrullinated peptides, RAPID-3 Routine Assessment of Patients Index Score-3, VAS visual
analogue scale, HAQ Health Assessment Questionnaire, SF-36 Short Form-36, DMARDs disease-modifying anti-rheumatic drugs, CQ Compliance Questionnaire, RA
rheumatoid arthritis, RP risk perception

number of unfavorable medical criteria. Positive unrealistic thinking has been associated with inappropriate
health behaviors, particularly (but not limited) to treatment non-adherence [17]. In the context of RA, there is
published evidence indicating that patients have

inappropriate perceptions and expectations about their
disease and its treatment [45] and that there is a low
concordance between (French) RA patient and physician
perceptions of the impact of the disease on functioning
[47]. Fournier et al. [48] examined the role of a three-
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Table 4 Comparison of unrealistic and realistic RP patients’ characteristics
Characteristics

Unrealistic patients, N = 56

Realistic patients, N = 359

p

Female sex1

55 (98.2)

332 (92.5)

0.152

Years of age

58.5 (46.4–63)

54.7 (44.8–60.7)

0.082

Years of formal education

9 (6–14.8)

9 (6–13)

0.372

53 (94.6)

335 (93.3)

1

Serum positive RF1

48 (85.7)

325 (90.5)

0.337

Serum positive ACCP1

49 (87.5)

324 (90.3)

0.481

Socio-demographic

1

Medium-low SE level
RA-related

Years of disease duration

14 (8.3–20.3)

13.2 (7.7–18.3)

0.224

Rheumatoid nodes1

28 (50)

67 (18.7)

≤ 0.0001

RAPID-3

10.8 (2–18)

4.2 (1.6–10)

0.004

High disease activity category1

25 (44.6)

71 (19.8)

≤ 0.0001

Pain-VAS

9.8 (5–31)

5 (2–16)

≤ 0.0001

Overall disease-VAS

10 (5–35)

5 (1–18)

0.001

HAQ score

1 (0–2.1)

0.25 (0–1.1)

0.001

SF-36 score

61.3 (41.1–81.1)

73 (54.3–87)

0.002

Mental component score (SF-36)

62.5 (42.9–86.9)

76.6 (56.9–88.4)

0.008

Physical component score (SF-36)

55.3 (38–80)

70.4 (51.4–87.8)

0.003

Presence of comorbidity1

38 (67.9)

217 (60.4)

0.306

Surgical joint replacement1

22 (39.3)

65 (18.1)

0.001

1 (1–2)

1 (1–2)

0.031

Corticosteroids use

29 (51.8)

153 (42.6)

0.247

Intensive treatment1

28 (50)

144 (40.1)

0.190

Adherence1

29 (51.8)

199 (55.4)

0.666

1

30 (53.6)

197 (54.9)

0.886

25 (44.6)

158 (44)

1

46 (82.1)

283 (78.8)

0.723

Adequate RA knowledge (based on CQ)

25 (44.6)

170 (47.4)

0.774

RA family history1

28 (50)

158 (44)

0.470

Significant RP

32 (57.1)

62 (17.3)

≤ 0.0001

Unfavorable medical criteria

6 (5–7)

5 (4–6)

≤ 0.0001

Patient-reported outcomes

Comorbidity

Treatment
DMARDs/patient
1

Compliance with treatment

Persistence

Concordance1
Miscellaneous
Health Literacy1
1

1

Data are presented as the median and IQR unless otherwise indicated
1
Number (%) of patients
SE socioeconomic, RF rheumatoid factor, ACCP antibodies to cyclic citrullinated peptides, RAPID-3 Routine Assessment of Patients Index Score-3, VAS visual
analogue scale, HAQ Health Assessment Questionnaire, SF-36 Short Form-36, DMARDs disease-modifying anti-rheumatic drugs, CQ Compliance Questionnaire, RA
rheumatoid arthritis, RP risk perception

dimensional approach to optimism in the adaptation to
three chronic diseases, including RA; they found that
positive efficacy expectancies were helpful when patients
must deal with largely controllable diseases, where selfcare is required, such as RA. Studies in patients with

other health conditions (but RA) have identified different demographic, health-related, and behavioral characteristics associated with unrealistic optimism and
pessimism [16]. Interestingly, in the study that characterized factors associated with judgment biases about
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breast cancer in 14,426 women, population segments
that were already vulnerable to negative health outcomes
displayed more unrealistic pessimism than less vulnerable populations [16]; we found a similar association between a higher number of unfavorable medical criteria
(which could be a surrogate of negative health outcomes
in the context of RA) and unrealistic RP. Finally, among
patients with unrealistic RP, we found a slightly higher
percentage of patients with unrealistic pessimism compared to those with unrealistic optimism; meanwhile, it
has been described that people usually tend to underestimate their vulnerability and risk of health problems,
which defines unrealistic optimism [49].
The study has some limitations that need to be addressed. First, this is a cross-sectional study and no causality can be inferred. In addition, the RP construct may vary
as the disease progresses and we had a limited representation of patients with early disease. Second, significant RP
was defined based on the 61.7-mm cut-off derived from
the RPQ score distribution in the population where the
questionnaire was validated. Third, potentially relevant
variables such as beliefs about medications and trust in
the physician were not assessed, and these have been associated with our relevant outcomes [28]. Fourth, unrealistic
RP included patients with unrealistic optimism and pessimism, and the literature has shown different factors associated with each status [16]. Fifth, the number of
unfavorable medical criteria to be considered for the unrealistic RP definition was arbitrarily selected. Finally, the
study was performed in a particular population of Mexican RA patients, and their clinical, demographic, and ethnic characteristics may be relevant in shaping their RP
construct and adherence to treatment, which limits the
generalizability of the results.

Conclusions
RP is a complex construct that can be considered a useful patient-reported outcome that evaluates patients’
perceived negative consequences of their disease in a
quantitative manner. RA patients with significant RP
and unrealistic RP show particular characteristics and
could be considered a suitable target population for specific interventions aimed at improving the patientphysician dialog, which is required to bring the rheumatologists´ vision closer to the patient’s perception.
Supplementary Information
Supplementary information accompanies this paper at https://doi.org/10.
1186/s13075-021-02440-y.
Additional file 1. Comorbid conditions. List of comorbid conditions.
Additional file 2. The Compliance Questionnaire (CQ). The Compliance
Questionnaire (CQ) Spanish and English versions.

Page 10 of 12

Additional file 3. The Risk Perception Questionnaire (RPQ). The Risk
Perception Questionnaire (RPQ) Spanish and English versions.
Additional file 4. Comparison of unrealistic and realistic patient
characteristics, considering ≥6 unfavorable medical criteria. Comparison
table of unrealistic and realistic patient characteristics, considering ≥6
unfavorable medical criteria.
Abbreviations
RP: Risk perception; RA: Rheumatoid arthritis; RAPID-3: Routine Assessment of
Patient Index Data-3; HAQ-DI: Health Assessment Questionnaire Disability
Index; SF-36: Short Form-36; VAS: Visual analogue scale; DMARDs: Diseasemodifying anti-rheumatic drugs; RPQ: Risk perception questionnaire;
INCMyN-SZ: Instituto Nacional de Ciencias Médicas y Nutrición Salvador
Zubirán; CQ: Compliance Questionnaire; RF: Rheumatoid factor;
ACCP: Antibodies to cyclic citrullinated peptides; OR: Odds ratio;
CI: Confidence interval
Acknowledgements
None
Authors’ contributions
ICY: Participated in the conception and design of the study, performed the
statistical analysis, and drafted the manuscript. PL: Participated in the
conception and design of the study and drafted the manuscript. PC:
Participated in the conception and design of the study and drafted the
manuscript. VPR: Participated in the conception and design of the study; she
is the clinician responsible and drafted the manuscript. All authors read and
approved the final manuscript.
Authors’ information
All authors read and approved this manuscript.
Funding
None
Availability of data and materials
All data that support our findings are contained within the manuscript.
Requests for further details on the dataset and queries related to data
sharing arrangements may be submitted to the corresponding author.
Ethics approval and consent to participate
The study was approved by the Institutional Review Board of the Instituto
Nacional de Ciencias Médicas y Nutrición Salvador Zubirán with the
reference number IRE-2429. All necessary consent approval was obtained
from any patients involved in the study.
Consent for publication
Not applicable.
Competing interests
The authors declare no competing interests.
Author details
1
Department of Immunology and Rheumatology, Instituto Nacional de
Ciencias Médicas y Nutrición Salvador Zubirán, Vasco de Quiroga 15, Belisario
Domínguez, Sección XVI, 14080 Mexico City, Mexico. 2Clinical Epidemiology
Unit, Centro Médico Nacional Siglo XXI, Hospital de Especialidades, Mexico
City, Mexico. 3Head of the Clinical Epidemiology Unit, Hospital Infantil de
México Federico Gómez and Facultad de Medicina UNAM, Mexico City,
Mexico.
Received: 21 March 2020 Accepted: 10 February 2021

References
1. Weinberg DB, Cooney-Miner D, Perloff JN, Babington L, Avgar AC. Building
collaborative capacity: promoting interdisciplinary team work in the
absence of formal team. Med Care. 2011;49:716–23.
2. Smolen JS, Landewé RBM, Bijlsma JWJ, Burmester GR, Dougados M,
Kerschbaumer A, et al. EULAR recommendations for the management of

Contreras-Yáñez et al. Arthritis Research & Therapy

3.

4.
5.
6.

7.
8.
9.
10.
11.
12.

13.

14.

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

(2021) 23:61

rheumatoid arthritis with synthetic and biological disease-modifying antirheumatic drugs: 2019 update. Ann Rheum Dis. 2020;79:685–99.
Pascual-Ramos V, Contreras-Yáñez I, Ruiz D, Casas-Martínez ML. Attitudes
about principle of autonomy in Hispanic patients from a dynamic early
rheumatoid arthritis cohort. Clin Exp Rheumatol. 2019;37:608–14.
Cook PA, Bellis MA. Knowing the risk: relationships between risk behavior
and health knowledge. Public Health. 2001;115:54–61.
Slovic P. Perception of risk. Science. 1987;236:260–85.
Covello V, Abernathy M. For a comprehensive bibliography on risk
assessment. In: Ricci PF, Sagan LA, Whipple CG, editors. Thechnological risk
assessment. The Hague: Nijhoff; 1984. p. 283–363.
Eiser JR. Communication and interpretation of risk. Br Med Bull. 1998;54:
779–90.
Weinstein ND. Perceived probability, perceived severity, and healthprotective behavior. Health Psychol. 2000;19:65–74.
Ogden J. Health beliefs. In: Health beliefs. Buckingham: Open University
Press; 1996.
Janz NK, Becker MH. The health belief model: a decade later. Health Educ Q.
1984;11:1–47.
Ferrer R, Klein WM. Risk ´perception and health behavior. Curr Opin Psychol.
2015;5:85–9.
Contreras-Yañez I, Lavielle P, Clark P, Pascual-Ramos V. Validation of a risk
perception questionnaire developed for patients with rheumatoid arthritis.
PLoS One. 2019;14:E0219921 https://doi.org/10.1371/journal.pone.0219921.
Scheiman-Elazary A, Duan L, Shourt C, Agrawal H, Ellashof D, Cameron-Hay
M, et al. The rate of adherence to antiarthritis medications and associated
factors among patients with rheumatoid arthritis: a systematic literature
review and metaanalysis. J Rheumatol. 2016;43:512–23.
Contreras-Yáñez I, Ponce De León S, Cabiedes J, Rull-Gabayet M, PascualRamos V. Inadequate therapy behavior is associated to disease flares in
patients with rheumatoid arthritis who have achieved remission with
disease-modifying antirheumatic drugs. Am J Med Sci. 2010;340:282–90.
Waters EA, Klein WM, Moser RP, Yu M, Waldron WR, McNeel TS, et al.
Correlates of unrealistic risk beliefs in a nationally representative sample. J
Behav Med. 2011;34:225–35.
Weinstein ND. Unrealistic optimism about future life events. J Pers Soc
Psychol. 1980;39:806–20.
Gerend M, Aiken L, West S, Erchull M. Beyond medical risk: investigating the
psychological factors underlying women’s perceptions of susceptibility to
breast cancer, heart disease, and osteoporosis. Health Psychol. 2004;23:247–58.
The World Medical Association. WMA Declaration of Helsinki – ethical
principles for medical research involving human subjects. 2018. https://
www.wma.net/policies-post/wma-declaration-of-helsinki-ethical-principlesfor-medical-research-involving-human-subjects. Accessed 14 Jul 2020.
Pincus T, Yazici Y, Bergman M, Maclean R, Harrington T. A proposed
continuous quality improvement approach to assessment and management
of patients with rheumatoid arthritis without formal joint counts, based on
quantitative Routine Assessment of Patent Index Data (RAPID) scores on a
Multidimensional Health Assessment Questionnaire (MDHAQ). Best Pract
Clin Rheumatol. 2007;21:789–804.
Cardiel MH, Abello-Banfi M, Ruiz-Mercado R, Alarcon-Segovia D. How to
measure health status in rheumatoid arthritis in non-English speaking
patients: validation of a Spanish version of the Health Assessment
Questionnaire Disability Index (Spanish HAQ-DI). Clin Exp Rheumatol. 1993;
11:117–21.
Zúniga MA, Carrillo-Jiménez GT, Fos PJ, Gandek B, Medina-Moreno MR.
Evaluación del estado de salud con la encuesta SF-36 resultados
preliminares en México. Salud Publica Mex. 1999;41:110–8.
Ferraz MB, Quaresma MR, Aquino LR, Atra E, Tugwell P, Goldsmith CH.
Reliability of pain scales in the assessment of literate and illiterate patients
with rheumatoid arthritis. J Rheumatol. 1990;17:1022–4.
Sarkar U, Schillinger D, Lopez A, Sudore RL. Validation of self-reported health
literacy questions among diverse English and Spanish-speaking populations.
J Gen Internal Med. 2011;26:265–71.
Bruce B, Fries JF. The Stanford Health Assessment Questionnaire:
Dimensions and Practical Applications. Health Qual Life Outcomes. 2003.
https://doi.org/10.1186/1477-7525-1-20.
O’Neill O. Autonomy and trust in Bioethics. Cambridge: Cambridge
University Press; 2002.
Palominos PE, Gasparin AA, Pamplona Bueno de Andrade N, Machado
Xavier R, Mendonça da Silva Chakr R, Igansi F, et al. Fears and beliefs of

Page 11 of 12

27.
28.

29.

30.

31.
32.

33.
34.

35.

36.
37.

38.

39.
40.

41.

42.

43.

44.

45.

46.

47.

48.

people living with rheumatoid arthritis: a systematic literature review. Adv
Rheumatol. 2018. https://doi.org/10.1186/s42358-018-0001-4.
Neame R, Hammond A. Beliefs about medications, a questionnaire survey of
people with rheumatoid arthritis. Rheumatology. 2005;44:762–7.
Goodacre LJ, Godacre JA. Factors influencing the beliefs of patients with
rheumatoid arthritis regarding disease modifying medication.
Rheumatology. 2004;43:583–6.
Wong M, Mulherin D. The influence of medications beliefs and other
psychosocial factors on early discontinuation of disease modifying antirheumatic drugs. Musculoskeletal Care. 2004;43:583–6.
Gossec L, Chauvin P, Saraux A, Hudry C, Cukierman G, de Chalus T, et al.
Development and psychometric validation of a patient-reported outcome
measure to assess fears in rheumatoid arthritis and axial spondyloarthritis:
the Fear Assessment in Inflammatory Rheumatic diseases (FAIR)
questionnaire. Ann Rheum Dis. 2018;77:258–63.
Olsson A, Phelps EA. Social learning of fear. Nat Neurosci. 2007;10:1095–102.
Slovic P, Finucane ML, Peters E, MacGregor DG. Risk as analysis and risk as
feelings: some thoughts about affect, reason, risk, and rationality. Risk Anal.
2004;24:1–12.
Isik A, Koca SS, Ozturk A, Mermo O. Anxiety and depression in patients with
rheumatoid arthritis. Clin Rheumatol. 2007;26:872–8.
Dalbeth N, Petrie KJ, House M, Chong J, Leung W, Chegudi R, et al. Illness
perception in patients with gout and the relationship with progression of
musculoskeletal disability. Arthritis Care Res. 2011;63:1605–12.
Weinnan J, Petrie K, Moss-Morris R, Horne R. The illness perception
questionnaire: a new method for assessing illness perceptions. Psychol
Health. 1996;11:431–46.
Broadbent E, Petrie KJ, Main J, Weinman J. The brief illness perception
questionnaire. J Psychosom Res. 2006;60:631–7.
Horne R, Weinman J, Hankins M. The beliefs about medicines
questionnaire: the development and evaluation of a new method for
assessing the cognitive representation of medication. Psychol Health.
1999;14:1–24.
Berrios-Rivera JP, Street RL Jr, Garcia Popa-Lisseanu MG, Kallen MA,
Richardson MN, Janssen NM, et al. Trust in physician and elements of the
medical interaction in patients with rheumatoid arthritis and systemic lupus
erythematosus. Arthritis Rheum. 2006;55:385–93.
Graves H, Scott DL, Lempp H, Weinman J. Illness beliefs predict disability in
rheumatoid arthritis. J Psychosom Res. 2009;67:417–23.
Kumar K, Gordon C, Toescu V, Buckley CD, Horne R, Nightingale PG, et al.
Beliefs about medicines in patients with rheumatoid arthritis and systemic
lupus erythematosus: a comparison between patients of south Asian and
white British origin. Rheumatology. 2008;47:690–7.
Henrique da Mota LM, Viegas Brenol C, Palominos P, DA Rocha Castelar
Pinheiro G. Rheumatoid arthritis in Latin America: the importance of an
early diagnosis. Clin Rheumatol. 2015;34:S29–44.
Putrik P, Ramiro S, Hifinger M, Keszei AP, Hmamouchi I, Dougados M,
et al. In wealthier countries, patients perceive worse impact of the
disease although they have lower objectively assessed disease activity:
results from the cross-sectional COMORA study. Ann Rheum Dis. 2015;
0:1–6.
Massone F, Martínez ME, Pascual-Ramos V, Quintana R, Stange L, CaballeroUribe CV, et al. Educational website incorporating rheumatoid arthritis
patients needs for Latin American and Caribbean countries. Clin Rheumatol.
2017. https://doi.org/10.1007/sl10067-017-3866-4.
Scharloo M, Kaptein AA, Weinnman J, Hazes JM, Willems LNA, Bergman W,
et al. Illness perceptions, coping and functioning in patients with
rheumatoid arthritis, chronic obstructive pulmonary disease and psoriasis. J
Psychosom Res. 1998;44:573–85.
Berenbaum F, Chauvin P, Hudry C, Mathoret-Philibert F, Poussiere M, De
Chalus T, et al. Fears and beliefs in rheumatoid arthritis and
Spondyloarthritis. A qualitative study. PLoS One. 2014. https://doi.org/10.13
71/journal.pone.0114350.
Clark P, Lavielle P. Risk perception and knowledge about osteoporosis: well
informed but not aware? A cross sectional study. J Commun Health. 2014.
https://doi.org/10.1007/s10900-014-9923-x.
Pouchot J, Le Parc JM, Queffelec L, Sichere P, Flinois A. Perceptions in 7700
patients with rheumatoid arthritis compared to their families and
physicians. Joint Bone Spine. 2007;74:622–6.
Fournier M, de Ridder D, Bensing J. Optimism and adaptation to
chronic disease in relation to self-care options of type I diabetes,

Contreras-Yáñez et al. Arthritis Research & Therapy

(2021) 23:61

rheumatoid arthritis and multiple sclerosis. Br J Health Psychol. 2002;7:
409–32.
49. Barnay S, Bar-Tal Y, Treister L. Effect of unrealistic optimism, perceived
control over disease, and experience with female cancer on behavioral
intentions of Israeli women to undergo screening tests. Cancer Nurs. 2003;
26:363–9.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 12 of 12

