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ABSTRACT

Introduction: Psoriatic arthritis (PsA) is con-
sidered a multifaceted disease, with patients
reporting low health-related quality of life
(HRQoL). Data on disease burden are substantial
and there exists a need for properly designed
studies to learn more about the evolution of
HRQoL in this condition. This study aims to
identify factors associated to HRQoL evolution
in PsA patients followed-up in a real-world set-
ting in Spain.
Methods: We conducted a retrospective longi-
tudinal observational study including incident
patients from the rheumatology outpatient
clinic of Hospital Clı́nico San Carlos (Madrid,
Spain), diagnosed for the first time of PsA,

defined as having received any ICD9/ICD10
diagnosis code of PsA, from 2007 to 2016, and
followed-up until loss of follow-up, death, or
November 2017. The influence of demographic
and clinical variables in baseline HRQoL
[assessed with the Rosser Classification Index
(RCI)] was analyzed using bivariable and mul-
tivariable generalized linear models. The influ-
ence of those variables and of treatment-related
factors in repeated measures of HRQoL was
analyzed using bivariable and multivariable
generalized estimating equations (GEE) models
nested by patient.
Results: Two hundred and thirty patients were
included in the analysis, with 3384 registered
visits. At baseline, older age, a previous diag-
nosis of obesity, and the presence of enthesitis
were significantly associated with worse
HRQoL. During follow-up, using an exchange-
able working correlation structure, the presence
of enthesitis was also associated with worse
HRQoL, coefficient (95% CI) - 0.006 (- 0.01 to
- 0.002), p = 1.00E-03; conversely, treatment
with methotrexate or antimalarials was associ-
ated with better HRQoL with 0.007
(0.001–0.014), p = 0.020 and 0.003
(0.001–0.005), p = 3.00E-03, respectively.
Conclusions: Musculoskeletal manifestations
and comorbidities exert a deleterious effect in
HRQoL of PsA patients. Therefore, the optimal
management of this condition needs to also
address these manifestations in order to try to
restore the QoL of these patients.
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Key Summary Points

PsA patients report low health-related
quality of life (HRQoL) influenced by
different disease related factors such as
disability, disease activity, pain, particular
comorbidities, and musculoskeletal
manifestations.

Most available studies on the role of the
different factors associated to HRQoL in
PsA patients are based on cross-sectional
methodologies not considering its
evolution over a follow-up period or how
it is influenced by different disease
variables.

The objective of this study is to analyze
the influence of several clinical aspects,
comorbidities, and medications in the
evolution of HRQoL in PsA patients
followed-up in a rheumatology clinic in
Spain.

Our study revealed that older age, a
previous diagnosis of obesity, and the
presence of enthesitis were significantly
associated with worse HRQoL at baseline.
Presence of enthesitis also resulted in
worse HRQoL during the follow-up, while
methotrexate or antimalarial treatments
were significantly associated with an
improvement of this condition.

Study findings point to musculoskeletal
manifestations and comorbidities as the
main factors associated with a worse
HRQoL evolution, thus suggesting that an
optimal management of the disease needs
to properly address these points.

INTRODUCTION

Psoriatic arthritis (PsA) is a chronic and
inflammatory disease characterized by a
heterogeneous involvement of peripheral and
spinal/sacroiliac joints and the presence of
psoriasis (both of the skin and nails), enthesitis,
and dactylitis [1, 2]. Joint disease includes
asymmetric sacroiliitis, new bone formation,
ankyloses, and the presence of erosions (some-
times causing destructive arthritis). Moreover,
PsA is frequently linked to comorbidities (obe-
sity, hypertension, dyslipidemia, type II dia-
betes mellitus, cardiovascular disease,
depression and sleep disturbances [3–5]), and
increased mortality [6, 7].

The burden of PsA is comparable to that of
RA [8], and impacts both psychological and
physical well-being. PsA patients report lower
health-related quality of life (HRQoL) than the
general population and psoriasis patients with-
out articular involvement [8–11]. Moreover, the
presence of both cutaneous and articular disease
was associated with a significant burden across
multiple outcomes, such as work productivity,
even in patients with mild symptoms [12].

Several studies have analyzed in PsA the role
of several factors in HRQoL, including disabil-
ity, disease activity, pain, particular comorbidi-
ties, and musculoskeletal manifestations
(presence of peripheral arthritis, axial involve-
ment, and enthesitis [13–18]). However, most
studies were cross-sectional, including patients
with longstanding disease, and therefore there
is a need for properly designed studies to learn
more about the evolution of the HRQoL
throughout the follow-up in this heterogeneous
condition, analyzing the influences of different
clinical aspects, comorbidities, and disease
treatments.

In this sense, the purpose of this study was to
analyze the impact of several clinical aspects,
comorbidities, and medications in the evolu-
tion of the HRQoL in PsA patients during their
follow-up in an outpatient rheumatology clinic
using real-world data extracted from a depart-
mental electronic health record (EHR).
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METHODS

Patients

This is a retrospective longitudinal observa-
tional study, including patients diagnosed with
PsA belonging to the Hospital Clı́nico San Car-
los musculoskeletal cohort (HCSC-MSKC). This
routine clinical practice cohort includes sub-
jects seen at the rheumatology outpatient clinic
of the Hospital Clı́nico San Carlos (Madrid,
Spain) whose clinical information and man-
agement was carried out using a departmental
EHR. Further details have been previously
reported [19].

In the present study, we selected patients
with the following criteria: (a) first visit at our
outpatient clinic between January 2007 and
December 2016; (b) diagnosed for the first time
of PsA in our outpatient clinic, defined as hav-
ing received any ICD9/ICD10 diagnosis code of
PsA by their attending rheumatologist (Supple-
mentary Table S1), and no record of a previous
PsA diagnosis before attending our clinic; (c) at
least two registered visits with their respective
HRQoL measures, and; (d) symptoms onset after
16 years of age. Patients were followed-up until
loss of follow-up, death, or November 2017
(whichever occurred first). Only patients with
impossibility to access their clinical information
were excluded.

HCSC Ethics Review Board approval was
obtained as a retrospective study (Reference
19/342-E) and waiver of informed consent was
granted for use of de-identified clinical records.
Furthermore, the study was conducted in
accordance with the Declaration of Helsinki.

Data Source

Demographic and clinical information was
obtained from our departmental EHR, which is
used in all outpatient interactions between
health professionals and patients. In each
patient visit, information is collected both as
free text (including clinical notes, and comor-
bidity or medications prescribed by other
physicians) and codified [including rheumatol-
ogy diagnoses (using the ICD9/ICD10),

prescribed drugs (using the Spanish Drug and
Medical Device Agency codification system),
HRQoL (using the Rosser Classification Index:
RCI [20]), and the patient’s follow-up plan.

Variables

Dependent Variable
The outcome of interest in this study was the
patient’s HRQoL, measured using the RCI
[20–22]. This measure of overall health status is
a standardized instrument applicable to a wide
range of health conditions. It evaluates two
dimensions: disability (in a seven-level scale)
and distress/pain (in a four-level scale). The
combination from both subscales provides a
single index value for HRQoL, ranging from 1
(perfect health) to 0 (value assigned to a state of
death), with negative values representing states
worse than death.

Reliability and validity of the RCI for mus-
culoskeletal conditions has been previously
assessed [20, 23]. This variable is codified and
collected in every patient’s visit of our
rheumatology clinic.

Independent Variables
We collected data at every outpatient visit of
variables potentially relevant regarding their
influence in the evolution of the HRQoL,
including demographic; disease-related; mus-
culoskeletal manifestations; extra-articular
manifestations recorded by the rheumatologist;
comorbidities; and treatment-related. A detailed
list of the analyzed variables can be found at
Supplementary Data S1.

Statistical Analysis

Continuous variables were expressed as median
values (and first and third quartiles). Categorical
variables were expressed as frequencies and
percentages.

For the analyses of categorical risk factors for
RCI, only independent variables with preva-
lence C 5% (baseline analysis) or C 1% (longi-
tudinal analysis) were studied. In case of
variables with more than two categories, those
categories with prevalence below the thresholds
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were grouped until the new categories surpassed
those thresholds.

Factors influencing the RCI at first visit in
our outpatient clinic were analyzed using
bivariable generalized linear regression (GLM)
models. Those variables with a p value\0.15
(plus age, gender, calendar year of diagnosis,
and those variables which could be of clinical
importance, as defined by clinicians) were
introduced in a multivariable GLM model. Dif-
ferent multivariable models were compared
using the Akaike information criteria (AIC).

To compare the evolution of the RCI at pre-
specified time points (first visit, 1, 2, 5, and
10 years of follow-up), those visits closest to the
time points (± 3 months) were selected, and
median and first and third quartiles for the RCI
were calculated for each time point. A compar-
ison with the baseline visit (meaning, the first
visit in our outpatient clinic) was analyzed out
using generalized estimating equations (GEE)
models nested by patient [24, 25], analyzing the
variable time (considered as the ‘‘elapse time
from the first visit to the pre-specified time
point’’) as a categorical variable. No other
covariates were included in this model. We used
GEE, as these models allow us to take into
account both the inter-subject and intra-sub-
jects variability, and they are robust when the
main outcome variable (RCI) does not have a
Gaussian distribution [26]. In all the generalized
estimating equations models a Gaussian family,
and an identity link function were used. Dif-
ferent covariable structures were tested (inde-
pendent and exchangeable) and compared
using the quasi-Akaike information criterion
(QIC [27]).

Factors influencing repeated measures of the
RCI throughout the follow-up were also ana-
lyzed using GEE models nested by patient.
Bivariable and multivariable analyses were car-
ried out as with the GLM models. In these GEE
models, the dependent variable was the RCI
score at each visit, with each independent
variable observed at each visit as predictors. We
want to point out that unlike in the previous
GEE model, in this analysis the variable time
(defined as the elapsed time, in years, from the
first visit to each successive visit) was analyzed
as a continuous variable. In the multivariable

GEE model, those variables with a
p value\ 0.15 in the bivariable analysis were
included (plus age, gender, follow-up time, cal-
endar year of diagnosis, and those variables
which could be of clinical importance, as
defined by clinicians). Different multivariable
models were compared using the QIC.

The incidence of clinical manifestations
during follow-up was measured using the inci-
dence rate of enthesitis, dactylitis, skin
involvement, and uveitis, by dividing the
number of events occurring during the time of
observation by the number of person-years of
exposure and given per 100 person-years with
95% confidence intervals (CI). The time of
observation was the time from the first visit to
our outpatient clinic until the occurrence of any
of the following cut-off points: (a) loss of follow-
up; (b) end of the study (November 30th, 2017),
or (c) development of enthesitis, dactylitis, skin
involvement, or uveitis. A different analysis was
carried out for each manifestation. Only the
patients not presenting a particular manifesta-
tion at the first visit were included in the anal-
ysis of that outcome. All statistical analyses
were performed using STATA software version
13 (Stata Corp, College Station, TX, USA).

RESULTS

Patient Characteristics

After reviewing the patients whose information
was stored in the departmental EHR, 726
patients had received at least one diagnostic
ICD9/10 code of PsA. Of those patients, 474
were excluded due to a first visit at our outpa-
tient clinic before January 2007 or after
December 2016; ten were excluded due to a
diagnosis of PsA before attending our clinic; 11
were excluded due to having only one register
visit with HRQoL data; and one patient was
excluded due to symptoms onset before
16 years of age. Consequently, 230 patients
were included in the analysis, with 3384 regis-
tered visits.

Table 1 outlines the baseline demographic
and clinical characteristics of the included
patients. The most frequent musculoskeletal
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Table 1 Description of baseline demographic and clinical
characteristics of a cohort of psoriatic arthritis patients

Variable n = 230

Women, n (%) 96 (41.74)

Age at symptoms onset, median

(Q1–Q3)

48.3 (39.6–59.6)

Age at first visit, median (Q1–Q3) 49.1 (40–60.2)

Age at psoriatic arthritis diagnosis,

median (Q1–Q3)

49.2 (40.4–60.6)

Follow-up duration, in years,

median (Q1–Q3)

4.1 (1.4–7.6)

Year of visit, n (%)

2007 11 (4.78)

2008 29 (12.61)

2009 22 (9.57)

2010 36 (15.65)

2011 25 (10.87)

2012 22 (9.57)

2013 19 (8.26)

2014 30 (13.04)

2015 16 (6.96)

2016 20 (8.7)

Rosser Classification Index, median

(Q1–Q3)

0.986 (0.973–0.995)

Comorbidities at baseline

History of cutaneous psoriasis,

n (%)

172 (74.78)

Arterial hypertension, n (%) 48 (20.87)

Dyslipidemia, n (%) 57 (24.78)

Diabetes mellitus, n (%) 15 (6.52)

Obesity, n (%) 31 (13.48)

Ischemic heart disease, n (%) 4 (1.74)

Cerebrovascular disease, n (%) 8 (3.48)

Depression, n (%) 14 (6.09)

Cognitive impairment, n (%) 2 (0.87)

Sleep disorders, n (%) 15 (6.52)

Table 1 continued

Variable n = 230

Cancer, n (%) 11 (4.78)

Fibromyalgia, n (%) 0 (0)

Osteoporosis, n (%) 6 (2.61)

Osteoporotic fracture, n (%) 0 (0)

Hyperuricemia, n (%) 12 (5.22)

Interstitial lung disease, n (%) 1 (0.43)

Chronic obstructive pulmonary

disease, n (%)

9 (3.91)

Restrictive pulmonary disease,

n (%)

0 (0)

Renal disease, n (%) 2 (0.87)

Liver disease, n (%) 6 (2.61)

Peptic ulcer, n (%) 13 (5.65)

Thyroid disease, n (%) 20 (8.7)

Clinical manifestations at baseline

Inflammatory low back pain,

n (%)

42 (18.26)

Peripheral arthritis, n (%) 165 (71.74)

Enthesitis, n (%) 34 (14.78)

Dactylitis, n (%) 27 (11.74)

Uveitis, n (%) 1 (0.43)

Inflammatory bowel disease, n (%) 0 (0)

Chronic kidney disease, n (%) 0 (0)

Cutaneous manifestations, n (%)

Cutaneous psoriasis 76 (33.04)

Other 5 (2.17)

Cardiac manifestations 0 (0)

Pulmonary manifestations 0 (0)

Treatment prescribed at baseline

NSAIDs, n (%)

Non-selective 98 (42.61)

COX2 inhibitors 3 (1.3)

Oral corticosteroids, n (%) 58 (25.22)
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manifestation at baseline was peripheral arthri-
tis, followed by inflammatory low back pain,
enthesitis, and dactylitis. Several patients had
more than one PsA feature present (52 patients,
22.6%), being the presence of peripheral
arthritis and dactylitis the most frequent pre-
sentation (18 patients, 7.8%), followed by
peripheral arthritis and enthesitis (six, 2.6%).
Several patients have had active psoriasis (76,
33.0%), the majority being plaque psoriasis and
a small percentage presenting nail psoriasis
manifestation (five, 2.2%). Only one patient
presented at baseline an extra-cutaneous and
extra-articular manifestation (uveitis).

Regarding baseline comorbidities, besides a
medical history of psoriasis in the majority of
patients (74, 8%), the most frequent were tra-
ditional cardiovascular risk factors (dyslipi-
demia, arterial hypertension, diabetes mellitus,
and obesity). Five percent of the patients pre-
sented ischemic heart or cerebrovascular dis-
ease, and 6% depression.

Regarding treatments, most patients were
prescribed with non-selective NSAIDs, and 25%
were prescribed with oral corticosteroids,
receiving up to 15 mg/day of prednisone. Thirty
percent were prescribed with DMARDs, being
the most frequent methotrexate MTX and TNF
inhibitors.

Influence of Demographic and Clinical-
Related Variables in Baseline HRQoL

Several variables showed an association with
baseline HRQoL in the bivariable GLM analysis
(see Supplementary Table S2 for further details).

Table 1 continued

Variable n = 230

Oral corticosteroids dosage,

mg/day, median (Q1–Q3)

10 (5–10)

Calcium and vitamin D, n (%) 32 (13.91)

Proton inhibitors, n (%) 55 (23.91)

Anti-osteoporotic, n (%)

Bisphosphonates 2 (0.87)

Other 1 (0.43)

Any DMARD, n (%) 69 (30.0)

Conventional synthetic

DMARDs, n (%)

61 (26.52)

Biologic DMARDs, n (%) 15 (6.52)

TNFi, n (%) 12 (5.22)

Type of DMARD, n (%)

Conventional synthetic

DMARDs

54 (23.48)

TNFi 12 (5.22)

Other biologic DMARDs 3 (1.3)

Number of any DMARDs, n (%)

1 59 (25.65)

2 10 (4.35)

Methotrexate (oral), n (%) 45 (19.57)

Methotrexate (subcutaneous),

n (%)

5 (2.17)

Sulfasalazine, n (%) 6 (2.61)

Antimalarials, n (%) 2 (0.87)

Leflunomide, n (%) 3 (1.3)

Cyclosporine, n (%) 2 (0.87)

Gold salts, n (%) 1 (0.43)

Azathiorpine, n (%) 0 (0)

Adalimumab, n (%) 7 (3.04)

Infliximab, n (%) 4 (1.74)

Etanercept, n (%) 0 (0)

Certolizumab, n (%) 0 (0)

Table 1 continued

Variable n = 230

Golimumab, n (%) 1 (0.43)

Secukinumab, n (%) 0 (0)

Ustekinumab, n (%) 3 (1.3)

DMARDs disease-modifying anti-rheumatic drugs, ILD
interstitial lung disease, Q1–Q3 first and third quartiles,
NSAIDs non-steroidal anti-inflammatory drugs, TNFi
TNF-alpha inhibitors
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Women, older age, a previous diagnosis of
hypertension, obesity or depression, the pres-
ence of enthesitis and three or more concomi-
tant musculoskeletal manifestations were
associated with a lower baseline RCI value, with
a p value\0.15. In the multivariable analysis
(Table 2), only older age, a previous diagnosis of
obesity, and the presence of enthesitis remained
significantly and independently associated with
worse HRQoL.

Evolution of the HRQoL During Follow-Up

We analyzed the HRQoL at baseline, 1, 2, 5, and
10 years of follow-up using a GEE model with
time fitted as a categorical variable. RCI’s med-
ian and first and third quartiles values were
0.986 (0.973–0.995; 230 patients), 0.986
(0.986–0.995; 96 patients), 0.986 (0.986–0.995;
123 patients), 0.990 (0.986–1.000; 85 patients),
and 0.990 (0.986–0.998; 16 patients), respec-
tively. Comparing with the baseline visit, we
did not identify significant differences between
the HRQoL at 1, 2, 5, or 10 years of follow-up

(p = 0.38, p = 0.25, p = 0.11, and p = 0.65,
respectively; Fig. 1).

Influence of Demographic and Clinical-
Related Variables in the Evolution
of the HRQoL During Follow-Up

Supplementary Table S3 shows the prevalence
of the demographic and clinical-related vari-
ables in all the visits included in the analyses.
Bivariable analysis for both the exchangeable
and independent working correlation structures
are presented in Supplementary Table S4.
Overall, the most significant variables for one
correlation structured also showed a significant
association with the other correlation structure.
In the multivariable models (Table 3), the one
using the exchangeable working correlation
structure resulted in the lowest QIC.

In this model, the presence of enthesitis was
associated with worse HRQoL. Conversely,
treatment with MTX or antimalarials (AM) was
associated with better HRQoL. To further
explore the association between enthesitis and
lower HRQoL, we analyzed if those patients
developing this manifestation were associated
with an overall worse HRQoL (meaning that
those patients presenting anytime that mani-
festation had a worse HRQoL in most visits,
even in those without enthesitis) compared
with those that do not present it during follow-

Table 2 Multivariable generalized linear model analysis to
assess the association between demographic and clinical
variables with baseline health related quality of life in a
cohort of psoriatic arthritis patients

Variable Coefficient (95%
CI)

Std.
error

p

Women - 0.003 (- 0.008

to 0.001)

0.002 0.13

Age at

symptoms

onset

- 0.003 (- 0.004

to - 0.001)

7.8E-04 5.10E-04

Year of visit - 0.0003

(- 0.001 to

0.001)

4.2E-04 0.45

Obesity - 0.008 (- 0.014

to - 0.001)

0.003 0.017

Enthesitis - 0.007 (- 0.013

to - 0.001)

0.003 0.030

CI confidence interval

Fig. 1 Mean estimated Rosser classification index at
baseline, 1, 2, 5, and 10 years of follow-up in a cohort of
patients diagnosed with psoriatic arthritis
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up. With this aim, we tested if the presence of
this manifestation anytime during follow-up, or
its presence at baseline, or the number or pro-
portion of visits when it was present was asso-
ciated with an overall worse HRQoL during the
patient’s follow-up, using GEE. None of those
situations were associated with worse HRQoL
(p = 0.28, p = 0.26, p = 0.65, p = 0.56, respec-
tively). Therefore, although enthesitis is

associated with a worse HRQoL in those visits
when it is present, those patients developing
this manifestation are not associated with an
overall worse HRQoL compared with those that
do not present it during follow-up.

To further characterize the association
between csDMARDs and HRQoL during follow-
up, we compared the baseline characteristics of
those patients who were treated with either AM

Table 3 Multivariable generalized estimating equation analysis to assess the association between demographic and clinical
variables with repeated measures of health-related quality of life in a cohort of psoriatic arthritis patients using an
exchangeable and independent working correlation structures

Exchangeable Independent

Coefficient (95% CI) p Std. error Coefficient (95% CI) Std. error p

Women - 0.001 (- 0.007 to

0.004)

0.65 0.003 0.002 (- 0.005 to

0.008)

0.003 0.60

Age at psoriatic arthritis

diagnosis

- 0.005 (- 0.01 to

0.0002)

0.058 2.47E-04 - 0.004 (- 0.009 to

0.001)

2.44E-04 0.10

Follow-up time - 0.0002 (- 0.002

to 0.001)

0.73 7.17E-04 0.0001 (- 0.001 to

0.001)

5.49E-04 0.84

Year of visit - 0.0003 (- 0.001

to 0.0003)

0.39 3.08E-04 - 0.001 (- 0.001 to

0.00003)

3.44E-04 0.063

Dyslipidemia 0.008 (- 0.000003

to 0.015)

0.050 0.004 0.01 (- 0.001 to

0.021)

0.005 0.073

Obesity - 0.009 (- 0.019 to

0.001)

0.074 0.005 - 0.012 (- 0.025 to

0.002)

0.007 0.091

Hyperuricemia 0.003 (- 0.001 to

0.007)

0.097 0.002 – – –

Enthesitis - 0.006 (- 0.01 to -

0.002)

1.00E-03 0.002 – – –

Calcium and vitamin D – – – - 0.009 (- 0.016 to

- 0.001)

0.004 0.023

Methotrexate (oral) 0.007 (0.001 to

0.014)

0.020 0.003 0.012 (0.004 to

0.019)

0.004 3.00E-03

Antimalarials 0.003 (0.001 to

0.005)

3.00E-03 0.001 0.008 (- 0.002 to

0.018)

0.005 0.097

Leflunomide – – – 0.007 (0.0003 to

0.013)

0.003 0.040

QIC 103.303 132.004

CI confidence interval
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or MTX during follow-up, and those who did
not (Supplementary Table S5 and S6 for AM,
and MTX, respectively). Twenty-six patients
(11.3%) received AM during follow-up. Patients
ever treated with these drugs had a lower
prevalence of history of cutaneous psoriasis
(57.7 vs. 77.0%; p = 0.033); a higher prevalence
of cognitive impairment (7.7 vs. 0%, p = 0.012);
and a higher prevalence of being prescribed
with AM at baseline (7.7 vs. 0%, p = 0.012).
Overall, although it did not reach statistical
significance, patients treated with AM exhibited
a higher prevalence of peripheral arthritis (84.6
vs. 70.1%; p = 0.17), and a lower prevalence of
inflammatory low back pain (3.9 vs. 20.1%;
p = 0.056), enthesitis (3.9 vs. 16.2%; p = 0.14)
and dactylitis (7.7 vs. 12.3%; p = 0.75).

Regarding oral MTX, 153 (66.5%) patients
were prescribed with this drug during follow-up.
These patients had a statistically significant
longer follow-up (median time in years: 4.7 vs.
3.2; p = 1.70E-03); had a lower proportion of
inflammatory low back pain (14.4 vs. 26.0%;
p = 0.032) and higher proportion of peripheral
arthritis (77.8 vs. 59.7%; p = 4.00E-03) and
dactylitis (15.0 vs. 5.2%; p = 0.029); and higher
proportion of patients prescribed with oral cor-
ticosteroids (29.4 vs. 16.9%; p = 0.039), and
csDMARDs (33.3 vs. 13.0%; p = 1.00E-03), and
lower proportion of patients prescribed with
bDMARDs (3.9 vs. 11.7%; p = 0.024).

Incidence Rate of Clinical Manifestations

Table 4 shows the incidence rate (IR) of onset of
clinical manifestation during follow-up.

Cutaneous manifestations showed the
higher IR, followed by enthesitis, dactylitis, and
uveitis. Kaplan–Meier cumulative incidence
curves for the onset of these manifestations are
shown in Fig. 2.

DISCUSSION

In our study, we assessed the added burden of
different factors in the evolution of HRQoL in
PsA patients in daily clinical practice. After
adjustment for different demographic and
clinical-related variables, older age at symptoms
onset, and presence of obesity and enthesitis
were significantly and independently associated
with worse HRQoL. Conversely, prescription of

Table 4 Incidence rate of onset of clinical manifestation during follow-up in a cohort of psoriatic arthritis patients

Subjects
(events)

Time-at-risk (in person-
years)

Incidence rate per 100 person-years (95%
CI)

Enthesitis 196 (34) 712.7 4.77 (3.41–6.68)

Dactylitis 203 (23) 764.4 3.00 (2.00–4.53)

Uveitis 229 (4) 934.9 0.43 (0.16–1.14)

Cutaneous

manifestations

149 (63) 428.6 14.70 (11.48–18.81)

CI confidence interval

Fig. 2 Kaplan–Meier cumulative incidence curves repre-
senting the onset of cutaneous manifestations, enthesitis,
dactylitis, and uveitis in a cohort of psoriatic arthritis
patients
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MTX and AM were associated with better
HRQoL.

Although most studies analyzing the impact
of PsA in HRQoL have been focused on the
burden of cutaneous and joint manifestations
[28–30], the study of the effect of other mus-
culoskeletal manifestations has recently gained
attention [31, 32]. In the case of enthesitis, it is
now considered a hallmark of this condition,
with auto inflammatory phenomena taking
place at the entheses and triggering the disease,
reinforcing the idea of the relationship between
the enthesitis physiopathology and PsA [33–35].
Moreover, as suggested by the CASPAR criteria
and GRAPPA recommendations [36], enthesitis
is an important domain for the identification,
diagnosis, and treatment of PsA [37, 38]. In
addition, it is becoming an important outcome
in many clinical trials [39–42], as several recent
studies have shown a deleterious impact of this
manifestation. In a study conducted in a Dutch
early PsA cohort, enthesitis showed a negative
effect in the HRQoL [43], measured with the SF-
36 questionnaire. Moreover, Gezer et al. [44],
previously demonstrated that enthesitis was
significantly correlated with the PsA Quality of
Life Index and sleep disturbances in patients
with PsA and recently Sunar et al. [45] found
higher worse HRQoL determined with SF-36
and PsAQoL scores in patients with enthesitis.
In a multi-national, real-world PsA population,
enthesitis was significantly associated with
higher disability levels, greater patient-reported
pain and fatigue, and patients suffering from
this manifestation were significantly more
likely to experience overall impairment while
working [15]. Finally, Polachek et al. [46]
showed an association between higher echo-
graphic enthesitis scores and greater radio-
graphic joint damage, axial damage, and a
greater chance of patients developing joint
ankyloses and arthritis mutilans. Our results
contribute evidence to the relevance of enthe-
sitis, showing its detrimental effect in HRQoL
both considered at baseline and during follow-
up.

Comorbidities have also been studied as risk
factors of poor HRQoL in PsA. A higher preva-
lence of different comorbidities has been shown
in these patients compared with the general

population [3–5], specially traditional cardio-
vascular risk factors. However, not all seem to
affect the HRQoL, with several studies con-
cluding that only particular comorbidities have
a greater effect than the overall number of
comorbidities [18, 47]. Therefore, to correctly
assess the burden of PsA, it would be necessary
to identify which precise comorbidities are
present in the patients. In our study, obesity
showed an independent association with
HRQoL. Similar to our results, Husted et al. [18]
observed a strong association between obesity
and a decreased SF-36 physical health subscale,
even after adjustment for inflammatory disease-
related and demographic characteristics.

Contrary to previous reports, we did not
observe a negative effect of dyslipidemia in the
HRQoL [48]. This is probably due to study
design differences, where dyslipidemia is usu-
ally evaluated along with cholesterol-lowering
treatment, so the results may indicate that
asymptomatic people diagnosed and treated for
dyslipidemia may not perceive themselves as
being as healthy as those not reporting dyslipi-
demia treatment. In our study, we have not
collected treatment for this condition.

MTX plays a key role in the treatment of PsA,
being the most commonly used drug in this
condition [49], mostly due to its safety and
efficacy profile both in articular and cutaneous
manifestations [50]. Despite the scarcity of
randomized clinical trials, observational studies
support the role of MTX in this pathology and
current treatment recommendations approve its
use as the first-line DMARD therapy for the
management of PsA with predominant periph-
eral arthritis [36, 51]. Regarding the effect of
MTX in HRQoL, although a randomized con-
trolled trial showed a greater improvement of
HRQoL (measured using the SF-36) compared
with cyclosporine [52], in a recent Cochrane
database systematic review, benefits of MTX on
HRQoL beyond 6 months have not been mea-
sured or reported in randomized placebo-con-
trol trials [53]. In our study, we showed an
overall benefit of this drug, regardless of the
duration of follow-up. Our results are in accor-
dance with the benefit MTX has in patients with
peripheral arthritis, particularly in those with
many swollen joints, structural damage in the
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presence of inflammation, as is recommended
on the available literature as the first-choice
csDMARD (51).

Regarding the benefit of AM on HRQoL in the
PsA patients, it may reflect the unselected
patients treated in everyday practice probably
aimed at treating joint symptoms and supported
in the evidence that the drug can be given safely
in PsA [49, 54], further in our study, patients ever
treated with antimalarials had a lower prevalence
of past history of psoriasis.

Our study is one of the few assessing HRQoL
over time using real-world data. There seems to
be an increasing interest in this topic, with the
recent publication of a similar study evaluating
HRQoL with the EQ-5D [55] in a 2-year,
prospective, multicenter, non-interventional
study. In our study, we did not identify changes
in the evolution of the HR-QoL of these
patients, reflected in the lack of statistically
significant differences between RCI values at
baseline, 1, 2, 5, and 10 years of follow-up. It is
important to take into account that the RCI
lacks the granularity of other HRQoL measure-
ments, such as the EuroQoL 5D [20]. Therefore,
it is possible that the patients experience
changes in HRQoL during follow-up that are
not reflected in the RCI.

Regarding the study limitations, the main
ones are those that affect any observational ret-
rospective study. In our study, the clinical mea-
surement of enthesitis consisted in a clinical
evaluation of entheses, detecting clinical signs of
this manifestation, such as tenderness and gen-
eral soft-tissue swelling. We did not apply any
standardized index developed to aid clinical
recognition and quantification of enthesitis,
such as those frequently used in clinical trials. In
addition, we did not report direct parameters of
disease activity in PsA. Finally, we used a HRQoL
measurement (the RCI), instead of a disease
specific QoL questionnaire, and therefore, we
possibly missed disease-specific effects in the QoL
of our patients.

Regarding the study strengths, the main
strength is the use of real-world data from a
large number of visits in patients with PsA with
a prolonged follow-up. Notably, all patients
included had more than two HRQoL assess-
ments throughout the follow-up, including

different moments in the course of the disease
and not only longstanding disease. Besides, we
were able to analyze patients with different
musculoskeletal manifestation. Our PsA cohort
therefore reflects the population as seen in daily
clinical practice, not influenced by selection
criteria from clinical trials.

CONCLUSIONS

In summary, when analyzing the evolution of
the HRQoL in PsA patients over time, we found
that age at symptoms onset, obesity, and
enthesitis was associated with a worse HRQoL
and conversely, the use of MTX and antimalar-
ials were associated with better HRQoL. Our
results suggest that the optimal management of
PsA needs to extend beyond the treatment of
the inflammatory joint and skin disease and
also include other musculoskeletal manifesta-
tion and comorbidities.
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