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a b s t r a c t

Objective: To evaluate the relationship between resilience and clinical outcomes in patients with autoim-
mune rheumatic diseases.
Methods: Focus groups, individual interviews, and chart reviews were done to collect data on 188 women
with autoimmune rheumatic diseases, namely rheumatoid arthritis (n = 51), systemic lupus erythe-
matosus (n = 70), systemic sclerosis (n = 35), and Sjögren’s syndrome (n = 32). Demographic, clinical, and
laboratory variables were assessed including disease activity by patient reported outcomes. Resilience
was evaluated by using the Brief Resilience Scale. Bivariate, multiple linear regression, and classification
and regression trees were used to analyse data.
Results: Resilience was influenced by age, duration of disease, and socioeconomic status. Lower resilience
scores were observed in younger patients (< 48 years) with systemic lupus erythematosus, rheumatoid
arthritis, and systemic sclerosis who had low socioeconomic status, whereas older patients (> 50 years)
had higher resilience scores regardless of socioeconomic status. There was no influence of disease activity
on resilience. A particular behaviour was observed in systemic sclerosis in which patients with high
socioeconomic status and regular physical activity had higher resilience scores.
Conclusion: Resilience in patients with autoimmune rheumatic diseases is a continuum process influ-
enced by age and socioeconomic status. The ways in which these variables along with exercise influence
resilience deserve further investigation.

© 2017 Société française de rhumatologie. Published by Elsevier Masson SAS. All rights reserved.

1. Introduction

Resilience is a concept that arose in the field of psychology on the
second half of the 20th century. In the nineties, it became one of the
main branches of research in positive psychology [1]. This concept
refers to the individual’s ability to recover his own homeostasis and
avoid the development of a psychopathological outcome after acute
or chronic stress exposure [1–3]. Thus, resilience could be consid-
ered one of the most important traits in patients suffering from
chronic diseases such as autoimmune rheumatic diseases (ARDs).
In ARDs, disease activity, compromised health and deterioration in
functional capacity add a high charge of stress to the individual [4].
Therefore, resilience in these groups of patients could play a deter-
mining role in the outcome of the disease because the greater the
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patient’s resilience, the lower the vulnerability and the deleterious
effects of the condition [3,5].

Resilience depends on different characteristics or factors that
can promote it such as optimism, active coping, social support, hap-
piness, perseverance, meaningfulness, and existential aloneness
[6]. Some early stress events such as corticoid administration or
food deprivation in intrauterine life, early bouts of maternal sepa-
ration and maternal care behaviour in postpartum, and social stress
in infancy and adolescence have been related to the development
of resilience [7].

In adulthood, the ability to bounce back is affected by stressful
events such as chronic diseases which increase allostatic load (i.e.,
the physiological consequences accumulated through aging, as a
result of repeated or chronic exposure to stress) and potentially
result in physiological and psychological damage [8]. Resilience,
depression, anxiety, bipolar disorder, schizophrenia and obsessive-
compulsive disorder may be influenced by multiple systems like the
hypothalamus-pituitary-adrenal (HPA) axis, autonomic system,
and immune system [9]. Rheumatoid arthritis (RA) and systemic
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lupus erythematosus (SLE) are two major ARDs associated with
psychiatric manifestations and variable resilience status [10–13].
Furthermore, patients with systemic sclerosis (SSc) and Sjögren’s
syndrome (SS) show high prevalence of depressive symptoms
[14–16]. However, data about resilience in these ARDs are scarce.
Thus, we aimed to evaluate the relationship between resilience and
the clinical characteristics of RA, SLE, SSc, and SS patients.

2. Methods

2.1. Study population

A cross-sectional analytical study was performed on 188 Colom-
bian patients with RA (n = 51), SLE (n = 70), SSc (n = 35), and SS
(n = 32). The subjects have been followed in a cohort at the Center
for Autoimmune Diseases Research (CREA) in Bogota, Colom-
bia. The patients fulfilled either the 1987 American College of
Rheumatology (ACR) classification criteria for RA [17], the 1997
ACR criteria for SLE [18], the 2013 ACR/European League Against
Rheumatism classification criteria for SSc [19], or the revised
American-European Consensus Group for SS [20]. This study was
carried out in compliance with the Act 008430/1993 of the Min-
istry of Health of the Republic of Colombia, which classified it as
minimal-risk research. The institutional review board of the Uni-
versidad del Rosario approved the study design.

2.2. Linguistic validation of the patient-reported outcome
questionnaires

Two English proficient physicians translated the following
English-original patient-reported outcome questionnaires into
Spanish: “Systemic Lupus Activity Questionnaire” (SLAQ) [21],
“Scleroderma Skin Patient Report Outcome” (SSPRO) [22], and the
“European League against Rheumatism Sjögren Syndrome Patient
Reported Index” (ESSPRI) [23]. Initially, the two physicians worked
independently. Afterwards, they consolidated a single Spanish ver-
sion. A mother tongue professional translator back-translated this
version into English. Lastly, the physicians compared both ver-
sions to produce a second and final Spanish version. In the case
of disagreement, a third English-proficient physician decided on
the best version. Finally, a definite Spanish form was answered by
the patients (Appendix A, Doc. S1; See the supplementary material
associated with this article online).

2.3. Data collection

Data were obtained during individual interviews, focus groups,
and chart reviews. The focus group strategy consist in a group of
people (i.e., patients) brought together by a researcher to interact
with them [24]. The focus group is one of the most useful strate-
gies in clinical research, and it is applied routinely at the CREA.
After patients were gathered in the same place and at the same
time, a questionnaire which includes patients’ socio-demographic
variables such as age, age at onset, duration of disease, years of edu-
cation, occupation, exercise (discrete binomial variable considered
positive at least 30 minutes three times per week), and cumulative
clinical data of severe clinical outcomes, including resilience, was
solved by the patients. A group of expert physicians were available
to perform the individual interviews if patients had doubt about
the survey questions. Recording of the interviews was not done.

Clinical data included lupus nephritis in SLE, extra-articular
manifestations in RA (i.e., rheumatoid nodules, lung and heart
involvement, scleritis and/or episcleritis, vasculitis, Felty’s syn-
drome, and Raynaud’s phenomenon) [25], extra-glandular man-
ifestations in SS (i.e., arthralgia, arthritis, myalgia, urticaria,
photosensibility, Raynaud’s phenomenon, vasculitis, dysphagia,

gastritis, renal compromise, pulmonary and nervous system
involvement) [26], and localized or diffuse SSc.

Disease activity was measured by the Routine Assessment of
Patient Index Data 3 (RAPID3) [27], SLAQ [21], SSPRO [22], and
ESSPRI [23] for RA, SLE, SSc, and SS respectively. Resilience was
measured by the Brief Resilience Scale (BRS). A Spanish validated
version of BRS questionnaire was used [28] (Appendix A. Doc. S1).
Scoring was done according to the author’s guidelines. BRS scores
between 1 and 2.99 were considered low resilience; between 3 and
4.3, normal resilience; and between 4.31 and 6, high resilience [29].
The socio-economic status (SES) was categorized on the basis of
national legislation and was divided into low (1 and 2), intermedi-
ate (3), and high (4 and 6) economic status as previously reported
[30]. All data were collected in a secure, electronic database.

2.4. Laboratory measurements

Serum samples were obtained in a state of fasting. A total of
14 autoantibodies were evaluated. Detection of IgM rheumatoid
factor (RF), IgG anti-CCP third-generation (CCP3), IgM and IgG anti-
cardiolipin antibodies (ACA), IgM and IgG anti-�2glycoprotein-1
(�2GP1) antibodies, IgG anti-double-stranded DNA (dsDNA)
antibodies, IgG thyroperoxidase (TPO) and thyroglobulin (Tg) anti-
bodies, anti-SSA/Ro, anti-SSB/La, anti-ribonucleoprotein antibody
(RNP), and anti-Smith (Sm) antibodies was done by Enzyme-
Linked-Immunosorbent Assay (ELISA) as previously reported
[30]. Antinuclear antibodies (ANAs) were evaluated by indirect
immunofluorescence assay. Serum reactivity at a dilution of at least
1/80 was considered a positive result for ANA.

2.5. Statistical analyses

In the univariate analysis, categorical variables were analysed by
frequencies, and quantitative continuous variables were expressed
as mean and standard deviation (SD) and as median and interquar-
tile range (IQR). To assess associations between outcomes of
interest and other variables, the Chi square and Kruskall-Wallis
tests were used. Correlations between continuous variables were
assessed by the Spearman correlation test. Multiple linear regres-
sion and classification and regression trees (CART) were used to
evaluate the relationship between BRS and disease, while adjusting
by duration of disease, age, and SES. Briefly, CART is a non-
parametric approach in which a series of recursive subdivisions
separate the data by dichotomization. The aim is to identify, at
each partition step, the best predictive variable and its best corre-
sponding splitting value while optimizing a statistical criterion. The
significance level of the study was set to 0.05. Statistical analyses
were done using R software version 3.3.2.

2.6. Role of the funding source

This work was supported by Universidad del Rosario (ABN011)
and Colciencias (Grant No 122254531722/Grant No0425-2013),
Bogota, Colombia.

3. Results

3.1. Cohort

The characteristics of the four groups of patients with ARDs
are shown in Table 1. As expected, a lower age and early age at
onset was observed in SLE patients, whereas late-onset disease was
observed in SS (Table 1). SSc patients showed a shorter disease
duration compared to the other ARD patients studied (Table 1).
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Table 1
General characteristics and resilience of women with autoimmune rheumatic diseases.

Variable RA SLE SSc SS P value

Sociodemographic data
Age (IQR) 58 (48.5–63) 50.5 (37.5–57) 58 (51.5–62.5) 64.5 (55.7–68.7) < 0.001
Age at onset disease (IQR) 36 (26–49) 29 (22–40) 48 (37–53.5) 50.5 (40–58.25) < 0.001
Disease duration (IQR) 17 (10.5–26) 13 (9–21.75) 7 (4–13) 12 (9–17) < 0.01
Educational years (IQR) 14 (8–17) 14 (11–16) 11 (9–16) 13.5 (11–16) 0.78
Socioeconomic status (%) < 0.01

Low 18 (36) 19 (27.1) 8 (24.2) 3 (9.4)
Middle 14 (28) 39 (55.7) 15 (45.5) 15 (46.9)
High 18 (36) 12 (17.14) 10 (30.3) 14 (43.7)
ND 1 (1.9) 2 (5.7)

Occupation (%) < 0.01
Employed 30 (59) 44 (63) 20 (57) 11 (34)
Unemployed 20 (39) 26 (37) 15 (43) 20 (63)
ND 1 (1.9) 1 (3)

Exercise (%)a 22 (43.1) 28 (40) 23 (65.7) 17 (53.1) 0.071
Resilience assessment

Total BRS (IQR)b 3.33 (3.1–4.1) 3.42 (3–3.83) 3.33 (2.8–3.7) 3.25 (2.95–4) 0.5
Low (%)c 8 (15.7) 11 (15.7) 10 (28.6) 8 (25) 0.5
Normal (%)d 32 (62.7) 50 (71.4) 21 (60) 20 (62.5) 0.5
High (%)e 11 (21.6) 9 (12.9) 4 (11.4) 4 (12.5) 0.5

RA: rheumatoid arthritis; SLE: systemic lupus erythematosus; SSc: systemic sclerosis; SS: Sjögren’s syndrome; IQR: interquartile range; ND: no data; BRS: Brief Resilience
Scale Total Score (i.e., total sum by the total number of questions answers).

a At least 30 minutes three times per week.
b A multiple linear regression analysis, classification and regression trees (CART) were performed to evaluate the relationship between BRS and disease, adjusting by

duration of disease, age and socioeconomic status which disclosed statistical differences (Fig. 1).
c Low BRS: 1–2.99.
d Normal BRS: 3–4.3.
e High BRS: 4.31–6.

Table 2
Autoantibodies in women with autoimmune rheumatic diseases at the time of the
study.

Autoantibody (%)a RA SLE SSc SS P

ANAs 4 (7.8) 59 (84.3) 12 (34.3) 16 (51.6) < 0.0001
SSA/Ro 11 (21.6) 28 (40) 12 (34.3) 23 (74.2) < 0.0001
SSB/La 3 (5.9) 5 (7.1) 6 (17.1) 15 (48.4) < 0.0001
Sm 0 (0) 13 (18.6) 2 (5.7) 0 (0) 0.0004
RNP 2 (3.9) 27 (38.6) 6 (17.1) 5 (16.1) < 0.0001
ACA IgG 2 (3.9) 13 (18,6) 2 (5.7) 1 (3.2) 0.0153
ACA IgM 7 (13.7) 11 (15.7) 8 (22.8) 2 (6.5) 0.3119
B2GP1 IgG 0 (0) 6 (8.6) 1 (2.9) 1 (3.2) 0.1279
B2GP1 IgM 2 (4) 7 (10) 8 (22.9) 3 (9.7) 0.0473
RF 43 (84.3) 24 (34.3) 23 (65.7) 20 (64.5) < 0,0001
CCP3 IgG 39 (76.5) 1 (1.4) 2 (5.7) 1 (3.2) < 0,0001
dsDNA 4 (7.8) 33 (47.1) 3 (8.6) 6 (19.4) < 0,0001
TPO Abs 14 (27.5) 8 (11.4) 6 (17.1) 7 (22.6) 0.1471
Tg Abs 6 (11.8) 5 (7.1) 4 (11.4) 6 (19.4) 0.3558

RA: rheumatoid arthritis; SLE: systemic lupus erythematosus; SSc: systemic scle-
rosis; SS: Sjögren’s syndrome; SD: standard deviation; Abs: antibodies; ANAs:
antinuclear antibodies; Sm: anti-Smith antibodies; RNP: ribonucleoprotein; ACA:
anti-cardiolipin antibodies; �2GP1: anti-�2glycoprotein-1; dsDNA: anti-double-
stranded DNA; RF: rheumatoid factor; CCP3: anti-CCP third-generation; TPO:
Thyroperoxidase; Tg: thyroglobulin.

a Data correspond to number of patients (%).

Educational level and occupational status were similar among
ARDs. Autoantibodies results are shown in Table 2.

3.2. Clinical outcomes

Extra-articular manifestations were registered in 17 (33.3%)
patients with RA. Lupus nephritis was observed in 50%
of SLE patients. Only 2 (5.7%) patients with SSc evinced
diffuse subtype and 29 (90.6%) SS patients showed extra-
glandular manifestations. Resilience scores were similar among
the groups of patients regardless of the severity of clinical out-
comes.

3.3. Clinical status, demographic factors and resilience

According to the RAPID3 score, 52.9% of RA patients showed
high disease activity. The median SLAQ and ESSPRI scores for SLE
and SS were 16 (IQR 8.25–26), and 6 (IQR 4.7–6.75) respectively.
The median SSPRO score for SSc was 52 (IQR 30.5–64). The median
BRS score for all ARDs was 3.33 (IQR 3–3.8) with no significant dif-
ferences among groups (Table 1). There was no correlation between
disease activity and BRS score.

Since a significant difference was observed for age, SES, and
duration of disease among groups, a multiple linear regression
analysis was done (Table 1). Results showed that the BRS score
was significantly higher in RA than in SSc (P = 0.01). Furthermore,
decision tree analyses revealed three patient groups (Fig. 1). RA,
SLE and SSc patients under 48 years old with low SES had low
resilience scores (Fig. 1BI), whereas those between 48 and 64 years
old with RA and SSc had high BRS scores regardless of SES (Fig. 1BII).
Patients above 50 years with SLE and SS showed high resilience
levels (Fig. 1BIII) and BRS was significantly higher in this group com-
pared to patients under 48 years old with SLE and SS (Fig. 1BI–III).

A particular behaviour was observed in SSc in which patients
with higher SES and regular physical activity evinced higher
resilience scores (Fig. 2). No differences in resilience scores were
obtained concerning autoantibodies or treatment in all ARDs eval-
uated (data not shown).

4. Discussion

Resilience was evaluated simultaneously in four groups of
Colombian patients with ARDs by the same team and in an identi-
cal manner. The results indicate resilience is influenced by age and
socioeconomic status.

Chronic diseases may affect the patient’s psychological status
[3]. Inflammatory states and allostatic disease load have been rec-
ognized as triggering factors of psychological distress [2,13,31].
Resilience, i.e., the ability to bounce back, has been studied in
chronic conditions (e.g., diabetes, RA, SLE, cancer, etc.) [2,11,12].
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Fig. 1. Classification and decision tree for resilience in autoimmune rheumatic diseases. A. Decision rules for classification of patients according to age, socioeconomic status,
diseases and BRS (in colors). B. Distribution of BRS. Three major groups were obtained: purple box-plots represent the resilience levels in patients younger than 48 years old.
Green box-plots include the resilience scores of those patients between 48 and 64 years old, and yellow box-plots show the resilience scores in patients older than 50 years
old. Every box-plot is composed by the following diseases: a: SLE (50%), RA (28%), SSc (22%); b: RA (62%), SS (38%); c: SLE (91%), SSc (9%); d: SS (100%); e: SSc (75%), SLE (25%);
f: SLE (64%), SSc (36%); g: RA (100%); h: SS (45%), RA (22%), SLE (22%), SSc (11%); i: SLE (37%), SS (31%), SSc (19%), SLE (13%); j: SLE (56%), SSc (33%), RA (11%). RA: rheumatoid
arthritis; SLE: systemic lupus erythematosus; SSc: systemic sclerosis; SS: Sjögren’s syndrome; SES: socioeconomic status; BRS: brief resilience score. See text for further
explanations.

As confirmed by our study, it is considered to be a continuous pro-
cess rather than a stable personality trait [32]. Nevertheless, the use
of different scales to measure it precludes comparisons between
studies [33].

Conflicting evidence regarding age and the duration of disease
as modifiers of resilience have emerged in SLE and RA. Cal et al.
[11] applied the Wagnild and Young resilience scale and found
that patients with SLE under 35 years old had the highest resilience
scores. In addition, Faria et al. [10], applying the same scale found
that resilience in SLE was inversely correlated with age and dura-
tion of disease. In contrast, observations of younger patients with
SLE have suggested that they may perceive a limitation on their
physical and social abilities which could affect resilience at an early
age [34]. On the other hand, studies of resilience in RA are scarce. Li

et al. [12] reported that age was not correlated with resilience. This
observation is in line with our study in which neither patients’ ages
nor disease duration correlated with resilience. However, the deci-
sion tree analysis revealed that young patients with SLE and SSc
(i.e., under 48 years old) had higher resilience levels, whereas RA
and SS patients had lower ones (Fig. 1BI). Furthermore, in patients
over 50 years, SLE and SS showed higher resilience scores (Fig. 1BIII)
and BRS was significantly higher in this group when compared with
patients under 48 years old (Fig. 1BI–III).

Although duration of disease was higher in RA patients, SLE
patients appeared to build up resilience throughout the disease
process, probably since diagnosis is made early in comparison with
other ARDs (Table 1) (Fig. 1BIII), thus highlighting resilience as a
continuum and adaptive process in SLE. In addition, since patients
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Fig. 2. Box plots of resilience in patients with systemic sclerosis by A. Socioeconomic status, and B. Exercise. *P < 0.05.

with RA, SSc, and SS tended to have a later onset of disease, a higher
load of lifetime experiences may favour BRS scores.

It has been suggested that gender, years of formal education,
SES, and occupation influence resilience in patients with chronic
diseases [2]. Women with low SES and a low level of education
have had a higher incidence of psychiatric illnesses, especially after
stressful life events [3]. Azizoddin et al. [35] stated that low SES
was associated with higher symptoms of depression and anxiety
through the effects of psychosocial resilience in SLE. These data are
similar to our results since patients with low SES presenting with
SLE, SSc, and SS had lower resilience scores (Fig. 1BI). Overall, these
observations point out the complexity of the concept of resilience in
which multiple parameters may play a role. This study has shown
that disease by itself is not associated with the resilience scores,
but when combined with other factors such as age and SES, the
differences in the resilience rates among the different ARDs become
evident.

Concerning occupational status, previous studies showed that
unemployed patients with SLE did not have different resilience
levels [11] and, interestingly, resilience was positively correlated
with workload (i.e., working hours) [10]. In contrast, our study
demonstrated no differences regarding occupational status and BRS
score. Furthermore, although educational level has been related
to enhanced resilience response in chronic diseases, our results
did not show a correlation between resilience and years of educa-
tion among patients with the four ARDs evaluated. Thus, neither
educational nor occupational status appear to be related to the
ability to bounce back in Colombian patients with ARDs. Whether
resilience is population-specific is unknown. Gene-gene and gene-
environment interactions underlying inter-individual variability in
stress responses have been evaluated [36]. Thus, the genetic factors
of resilience, including ancestry, deserve further evaluation [37].

Exercise itself is a stressing phenomenon that increases the
activity of the HPA axis and the sympathetic nervous system [38].
However, regular, repeated, intermittent exposure to exercise, with
enough time to recover in between, can lead to physiological ‘stress
training’, which, in the end, helps patients to respond better to psy-
chological and physical stress [38]. In our study, it appears that
SSc patients who exercise at least 30 minutes three times per week
exhibited higher resilience scores than those who did not (Fig. 2).
Conversely, previous reports have suggested that exercise in SSc
intensifies systemic inflammation and oxidative stress [39]. How-
ever, regular physical activity in SSc has been correlated with lower
symptoms of anxiety, depression, and fatigue and a higher ability to
participate in social roles and activities [40]. Therefore, the sugges-
tion that physical activity, when not excessive, plays a positive role

in improving quality of life in patients with SSc deserves further
confirmation.

Patients in our study did not show evidence of different
resilience scores regardless of clinical outcomes (i.e., lupus nephri-
tis in SLE, extra-articular manifestations in RA, extra-glandular
manifestations in SS, and localized or diffuse SSc) or self-reported
disease activity. Allostatic disease load has been recognized as a
critical factor for psychiatric and chronic diseases [8], which puts a
high burden on quality of life, particularly for those patients with
poor social support [2]. Physical disability and social dysfunction
are directly associated with maladaptation to illnesses [41]. This
issue is secondary to different aspects of illness such as disease
activity, systemic manifestations, comorbidities, and hospitaliza-
tions [42]. In agreement with our results, Li et al. [12] described a
lack of correlation between disease activity and a resilience score
in RA patients. In addition, Ostojic et al. [43] found that sever-
ity of symptoms in SSc was not associated with development of
depression. It has been recognized that patients who face hard-
ship could have learned from their experiences and may apply the
acquired knowledge to coping with their illness [2]. Our results
may imply that patients with ARDs facing worse clinical outcomes
present better control of stress and develop an improved response
to adversity. Moreover, as previously reported by studies on minor-
ity groups, factors such as spirituality and culturally relevant
activities could have contributed to resilience [2]. In Colom-
bia, 90% of the people profess the Christian faith [http://www.
worldatlas.com/articles/religious-beliefs-in-colombia.html].

Although coping, social support, self-efficacy and compliance
have been associated with resilience; they were not evaluated
in this work. However, according to our study design, we aimed
to evaluate the association among resilience, sociodemographic
variables, habits (e.g., exercise) and severity of disease. Thus, the
relationship between resilience and the above-mentioned charac-
teristics deserves further investigation in ARDs.

In summary, resilience in Colombian patients with ARDs is a
continuum process influenced by age, SES, and duration of disease.
Interestingly, previous factors associated with resilience (e.g., occu-
pation, education level) were not associated with it in this study,
thus suggesting that these features do not play a key role in the
development of resilience in our patients with ARDs. Our results
could aid in setting up behavioral training programs in resilience
since they have been proven to improve quality of life, pain, and
self-efficacy [44]. However, since inheritable and environmental
factors, including epigenetics [37], spirituality, and cultural activ-
ities may influence resilience [2], further studies that take these
facets into account in ARDs are warranted.

http://www.worldatlas.com/articles/religious-beliefs-in-colombia.html
http://www.worldatlas.com/articles/religious-beliefs-in-colombia.html
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