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Patient-acceptable Symptom State as an Outcome
Measure in the Daily Care of Patients with 
Ankylosing Spondylitis
CARLOS RODRÍGUEZ-LOZANO, MARÍA-ÁNGELES GANTES, BEATRIZ GONZÁLEZ, 
JOSÉ A. HERNÁNDEZ-BERIAIN, ANTONIO NARANJO, VANESA HERNÁNDEZ, JUAN C. QUEVEDO-ABELEDO,
M. JOSÉ FALCÓN, SERGIO MACHÍN, and MIGUEL A. DESCALZO

ABSTRACT. Objective.We assessed the prevalence of patients with ankylosing spondylitis (AS), rating their state
as acceptable (patient-acceptable symptom state; PASS), among 190 patients with AS seen in daily
practice. Factors associated with PASS status and PASS thresholds for outcome measures were also
analyzed.
Methods. The characteristics of patients with affirmative and negative assignment to PASS were
compared. Associated factors were estimated by logistic regression models and PASS thresholds by
the 75th percentile and receiver-operating characteristic curve methods.
Results. A total of 77% of patients rated their state as acceptable (95% CI 62–91). These patients
were taking fewer nonsteroidal antiinflammatory drugs and corticosteroids, practiced more exercise,
had less anxiety and depression, and had lower values of all patient-reported outcome measures,
physicians’ assessment, AS Disease Activity Score (ASDAS) and C-reactive protein. Lower values
of Bath AS Disease Activity Index and physician’s global assessment were independent factors asso-
ciated with acceptable symptom state. High rates of anxiety and depression were found in patients
not in PASS. The thresholds with the 75th percentile approach were 4.55 for the BASDAI and 2.84
for the ASDAS. Fifty-three percent of patients in PASS had a high or very high disease activity state
according to ASDAS cutoff values.
Conclusion. A high percentage of patients with AS in daily practice declared that their symptom
state was acceptable. PASS status correlated with physician global assessment and BASDAI. PASS
thresholds for common recommended outcome measures were relatively high and many patients in
PASS had unacceptably high disease activity states according to ASDAS. Other factors such as psy-
chological problems may influence a negative PASS state. (First Release June 1 2012;  J Rheumatol
2012;39:1424–32; doi:10.3899/jrheum.111481)
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Inflammatory rheumatic diseases are generally multifaceted
disorders and therefore measurement of multiple outcomes
is relevant to most of these diseases. For daily clinical prac-
tice, outcome measures should reflect the patients’ state and
be easily derivable. Ankylosing spondylitis (AS) is a chron-
ic inflammatory rheumatic disease with significant effects
on patient function and quality of life1,2. The core set of

domains of the ASessment in Ankylosing Spondylitis
(ASAS) Working Group3,4,5 include outcome measures
such as patient self-reported outcomes (PRO), the Bath AS
Disease Activity Index (BASDAI), the Bath AS Functional
Index (BASFI), physician-based assessments, and AS qual-
ity of life (ASQOL). Recently, the composite AS Disease
Activity Score (ASDAS)6,7,8 has been established as a key
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element in evaluation of the patient’s condition and response
to antirheumatic therapies.

Other useful measures are the minimal clinically impor-
tant difference (MCII) and the patient-acceptable symptom
state (PASS)9,10,11,12. MCII is defined as the smallest change
in measurement that signifies an important improvement
according to the patient’s perception, even in the case that
the patient has not reached an acceptable state. The PASS
has been defined as the highest level of symptoms beyond
which patients consider themselves well. Measurement of
patient well-being also enables evaluation of how soon and
for how long a patient feels good. The PASS requires only
that the clinician ask the patient a question requiring a yes or
no answer: “Considering all the different ways your disease
is affecting you, if you would stay in this state for the next
months, do you consider that your current state is satisfacto-
ry?” Achievement of PASS indicates that a patient feels
well, and therefore the PASS question could be a simple
measure to include in the assessment of patients in routine
clinical practice.

A few studies have assessed PASS in patients with AS. In
a cross-sectional postal survey of patients with AS in
Canada, 58.1% answered affirmatively to the PASS ques-
tion13. In addition, PASS thresholds for ASAS core outcome
measures, BASDAI, ASQOL, and fatigue were reported. In
the context of a randomized, double-blind, placebo-con-
trolled study of adalimumab in AS, PASS showed high reli-
ability, excellent discriminant capacity, and external validi-
ty14. Using data from a multicenter, randomized controlled
trial designed to assess the symptomatic effects of 2 doses of
celecoxib versus diclofenac in patients with AS, the PASS
estimates were stable over time15. However, recent data
from another randomized, placebo-controlled study of adal-
imumab showed that PASS thresholds for PRO changed
over time, and that these thresholds as well as attainment of
the PASS were affected by covariates unrelated to treat-
ment16, raising doubts about the usefulness of the PASS to
assess absolute health status in clinical research.

To provide further data on the value of PASS in daily
rheumatology practice, we conducted a cross-sectional
study with the following 3 aims: (1) to assess the prevalence
of patients with AS rating their state as acceptable (PASS);
(2) to investigate factors associated with attaining PASS;
and (3) to identify PASS thresholds for common outcome
measures.

MATERIALS AND METHODS

Patients. Our cross-sectional study was conducted between November
2008 and November 2009. The PASSEA study (Identification of Anky -
losing Spondylitis Patients’ Acceptable Symptom State in routine clinical
practice) was designed with the main objective of assessing the percentage
of patients with AS seen in daily practice who answered that their state was
acceptable (PASS). Secondary objectives included identification of factors
affecting PASS status and determination of PASS thresholds for common
PRO and health-related measurements. The study enrolled consecutive

patients aged ≥ 18 years with a diagnosis of AS based on the modified New
York criteria17 who attended outpatient clinics of 4 hospitals in the Canary
Islands, Spain. The visit was scheduled as part of systematic followup.
These hospitals serve the entire population from 2 islands (Gran Canaria
and Tenerife) because there are no community-based hospitals with
rheumatology services. Patients were excluded if they had other spondy-
loarthropathies, a legal dispute related to occupation, or were participating
in a randomized clinical trial. All patients signed a consent form and the
study received ethical approval from the Ethics Committee of Hospital
Universitario de Gran Canaria Dr. Negrín, Las Palmas de Gran Canaria. All
the participating rheumatologists belonged to the Spondyloarthropathy
Study Group from de Canarian Society of Rheumatology.

Data collection. At scheduled visits and before clinical consultation, the
following PRO were assessed: global pain, nocturnal pain, fatigue, and
global assessment of disease activity measured by a 100 mm visual analog
scale (VAS), duration of morning stiffness (min), BASDAI (100 mm VAS),
BASFI (100 mm VAS), the ASQOL (0–18 scale, higher values indicate
worse QOL)18, and the Hospital Anxiety and Depression Scale (HADS;
total score 0–21, where ≤ 7 = normal; 8–10 = borderline; ≥ 11 = presence
of anxiety, depression, or both)19,20. Only ASQOL was included as a spe-
cific questionnaire for health-related QOL because the Spanish version of
ASQOL has been validated and cross-culturally adapted, and it has shown
highly significant correlation with Medical Outcomes Study Short Form-36
questionnaire scores21. Finally, patients’ opinions of their symptom state
were recorded as a “yes” or “no” answer to the anchoring question,
“Considering all the different ways your disease is affecting you, if you
would stay in this state for the next months, do you consider that your cur-
rent state is satisfactory?” This question was chosen as the PASS case def-
inition for calculating the prevalence and establishing cutoff points because
it was used in recent studies of PASS in patients with AS13,14. Other stud-
ies have also used the following question: “Is your current condition satis-
factory, when you take your general functioning and your current pain into
consideration?”15. At the time of the protocol design, we were not aware of
any standardization in the wording of the PASS questions22.

The following data were collected: patient demographics; education
level (no studies, primary education, secondary education or higher); work
activity (no activity, sedentary/minor effort, moderate/high effort); employ-
ment status (active, currently employed; active, currently in transient work
incapacity; active, currently unemployed; inactive in permanent work inca-
pacity; inactive: retired; and others); duration of illness; predominant clin-
ical type (axial, peripheral, mixed, enthesitis); HLA-B27 status; and pres-
ence of uveitis or other comorbidities. Radiographic structural damage was
assessed by sacroiliitis grade (2 to 4) and the modified Stoke Ankylosing
Spondylitis Spine Score method (mSASSS; range 0–72) from radiographs
of the pelvis and lumbar and cervical spine performed in the previous year
or during the 6 months following the study visit. Current and past pharma-
cologic and nonpharmacologic treatment as well as degree of compliance
were recorded. Regular physiotherapy was defined as performing exercis-
es at least 1 hour a week. Physicians examined axial mobility and periph-
eral disease was recorded with the number of tender and swollen joints
(range 0–44). Enthesitis was evaluated with the Maastricht Ankylosing
Spondylitis Enthesitis Score index (range 0–13)23.

The evaluating physician, who was unaware of the results of PRO and
other scales, assessed the disease activity using a 100 mm VAS (where 0 =
none, 100 = highest disease activity) and made decisions regarding treat-
ment, including when to begin, increase the dose, switch or combine dis-
ease-modifying antirheumatic drugs (DMARD), start biologic therapy, or
increase the dose of infliximab. ASDAS composite indexes were calculat-
ed according to the corresponding formulas using the patient’s responses to
the BASDAI questionnaire, patient global assessment (100 mm VAS), and
results for erythrocyte sedimentation rate (ESR) and serum C-reactive pro-
tein (CRP)4. ASDAS-CRP was chosen as the reference index and
ASDAS-ESR is presented as an alternative version.

Statistical analysis. To assess the prevalence of patients rating their state as
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acceptable (PASS) and based on previous findings of our group, for a result
of 60% of patients being in PASS, with an alpha error of 0.05, and preci-
sion of ± 7% in a 2-sided test, the minimum number of patients to be
recruited was 182. The clinical characteristics of patients with affirmative
and those with negative answers to PASS were compared by Student t test
for continuous variables or for the nonparametric version for non-Gaussian
variables, Mann-Whitney U test. For categorical variables, chi-square test
or Fisher’s exact test was used. Kruskal-Wallis test and ANOVA were used
to compare measures for more than 2 groups. The relationship between
PRO measures and HADS scores was assessed with Spearman’s rank-order
correlation coefficient. Concordance between PASS status and relevant
change in treatment was analyzed. PASS thresholds for BASDAI, BASFI,
VAS pain, and other PRO were calculated by 3 methods: (1) as the 75th
percentile of the cumulative distribution for each outcome for patients who
rated their condition as PASS-positive; (2) by plotting receiver-operating
characteristics (ROC) curves and identifying cutoffs that yielded 80%
specificity; and (3) by plotting ROC curves and identifying cutoffs that
yielded the smallest number of false-positives and false-negatives12,13.
Associated factors for being in PASS were estimated by logistic regression
models. Bivariate and multivariate analyses were done using backward
stepwise selection of all variables with p < 0.2 in the bivariate analysis.
Models were adjusted by age, sex, and hospital center. Nested models were
compared with the likelihood ratio test and non-nested models with the
Bayesian information criterion. Results are expressed as OR (95% CI). All
analyses were performed with Stata release 10.1 (Stata Corp., College
Station, TX, USA).

RESULTS

PASS status. A total of 190 patients with AS were recruited:
143 men and 47 women, with a mean age of 48.4 (SD 11.7)
years and disease duration of 20.2 (SD 11.0) years. In total
128 patients had pure axial clinical involvement, 56 had
mixed forms, 5 had predominantly peripheral forms, and
none had enthesitic forms. In 1 patient, the clinical presen-
tation type was not available.

The PASS question was answered by 100% of patients,
and 146 (76.8%; 95% CI 62.3%–91.4%) rated their state as
acceptable. There were no significant differences in the per-
centage of PASS-affirmative answers among the 4 partici-
pating hospitals.

Factors associated with PASS. As shown in Table 1, patients
with affirmative answers to the PASS question showed sta-
tistically significant differences in current pharmacological
treatment including lower use of nonsteroidal antiinflamma-
tory drugs (28.8% vs 56.8%; p = 0.001) and corticosteroids
(0.7% vs 11.4%; p = 0.003) and higher practice of regular
physical exercise (70.6% vs 52.3%; p = 0.025). HLA-B27
was less frequent (86.2% vs 97.5%; p = 0.046) and there
were some differences in the sacroiliitis grade (p = 0.005).
Differences were not observed in demographic data, dura-
tion of disease, education level, work activity, employment
status, history of uveitis, comorbidity, mSASSS, and atten-
dance at a rehabilitation service.

The group of patients with PASS-affirmative answers
showed significantly lower scores for the results of PRO and
other scales, including physician’s assessment of disease
activity, ASDAS components, ASQOL, and HADS for anx-
iety and depression. Serum CRP, but not sedimentation rate,

was also significantly lower in this group of patients (Table
2). ASDAS-CRP was available for 163 patients and distri-
bution according to recent disease activity states was as fol-
lows: inactive disease (ASDAS < 1.3), 19%; moderate dis-
ease activity (ASDAS 1.3–2.1), 19%; high disease activity
(ASDAS 2.1–3.5), 46%; and very high disease activity
(ASDAS > 3.5), 16%. Sixty-seven patients (53%) who were
in PASS had a high or very high disease activity state
according to the ASDAS cutoff values. Mean ASDAS-CRP
value was 2.1 (SD 1.1) in the patients with an acceptable
symptom state as compared with 3.5 (SD 1.0) in PASS-neg-
ative patients (p < 0.001). The percentages of patients with
anxiety (21%) and depression (6%) were significantly lower
in patients in PASS than in those not in PASS (48% and
25%, respectively). HADS scores for anxiety and depres-
sion correlated significantly with all disease activity meas-
ures (data not shown).

In the logistic regression model (Table 3), lower BAS-
DAI (OR 0.61, 95% CI 0.47–0.80) and lower physician
global assessment (OR 0.97, 95% CI 0.95–0.99) were inde-
pendent variables associated with being in PASS. Area
under the ROC curve (AUC) of the model was 0.87 (95% CI
0.82–0.93).

The physicians, without knowledge of PASS status, con-
sidered it necessary to prescribe a relevant change in treat-
ment in 48 patients (25.3%), mainly starting or modifying
DMARD or anti-tumor necrosis factor (TNF) drugs.
Twenty-one of these 48 patients (44%) considered them-
selves as being in PASS (Table 4). The concordance
between PASS status and relevant change in treatment was
0.46 (95% CI 0.30–0.59). The group of 21 patients who dis-
agreed with the physician’s opinion had a mean
ASDAS-PCR value of 3.1 (SD 0.8) compared to 3.8 (SD
0.9) in the group of 27 patients in agreement with the physi-
cian’s opinion about change in treatment. A BASDAI > 4
was found in 14 (67%) and 26 (96%) patients, respectively.
A progressive gradient was observed in almost all PRO
scores, ASDAS, and CRP: the lowest values were found in
patients in whom a change of treatment was not indicated
and who had a concordant affirmative answer to PASS. By
contrast, the highest values were found in patients with neg-
ative answers to the PASS question and a change in treat-
ment indicated by their physicians. In the middle, there were
patients with very close values in almost all measures, with
the exception of higher scores for anxiety and depression in
those patients with negative answers to the PASS question
and a change of treatment not indicated by their physicians
(Table 4).

Thresholds of PRO for being in PASS. Table 5 shows the val-
ues of different cutoffs for PRO and other variables ana-
lyzed by 3 methods. Sensitivity, specificity, and the AUC are
also shown. The threshold for BASDAI using the 75th per-
centile was 4.55 and using the ROC curve approach was
4.20. Thresholds for ASDAS-CRP using the 75th percentile
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and the ROC curve approach were 2.84 and 2.54, respec-
tively, with an AUC of 0.8369. According to the recently
defined ASDAS cutoff values for disease activity states,
both values corresponded to high disease activity state8. All
cutoff points observed by the 80% specificity method were
higher than those found with the other methods (Table 5).

DISCUSSION

Our study showed that a high proportion (77%) of patients
with AS seen in routine followup rheumatology care have an
acceptable symptom state. We believe that our cohort is rep-
resentative of routine nonselected clinical practice because
the 4 rheumatology services cover the entire population
from the 2 islands where the study was carried out.
Moreover, the clinical characteristics of our patients are

quite similar to those described in the REGISPONSER, the
Spondyloarthropathy Register in Spain, where the patients
were also recruited consecutively in 12 hospital rheumatol-
ogy clinics24. This percentage is higher than 58.1% reported
in a cross-sectional cohort of patients with AS in Canada,
conducted by postal survey in 200313. The clinical charac-
teristics of the Canadian patients were similar to our cohort,
but their therapies, including anti-TNF drugs, were not doc-
umented. Perhaps the relatively high use of biologic thera-
pies among our patients (34%) explains some of the differ-
ences in PASS status between these 2 cohorts. In the
Norwegian DMARD register (NOR-DMARD), the percent-
age of patients with AS reporting they were in PASS
increased from 29% at baseline to 62% after 3 months’ treat-
ment with DMARD25. In 2 prospective, randomized, place-

Table 1. Demographic and clinical data of patients with ankylosing spondylitis (AS) according to patient-accept-
able symptom state (PASS) status.

Characteristic All Patients, PASS Affirmative PASS Negative p
n = 190 Answer, n = 146 Answer, n = 44

Male sex, n (%) 143 (75) 108 (74) 35 (80) 0.453
Age, mean ± SD yrs 48.4 ± 11.7 49.2 ± 11.7 45.7 ± 11.5 0.080
Disease duration, mean ± SD yrs 20.2 ± 11 20.4 ± 10.7 19.4 ± 12.0 0.304
Education level, n (%) 0.296

No studies/primary education 57 (30) 42 (28.8) 15 (34.1)
Secondary education or higher 133 (69.9) 104 (71.2) 29 (65.9)

Work activity, n (%) 0.175
No activity 64 (33.7) 46 (31.5) 18 (40.9)
Sedentary/minor effort 70 (36.8) 59 (40.4) 11 (25.0)
Moderate/high effort 56 (29.5) 41 (28.1) 15 (34.1)

Employment status, n (%) 0.999
Unemployment/transient work incapacity/ 128 (67.4) 98 (67.1) 30 (68.2)

employed
Permanent work incapacity/retired 55 (28.9) 42 (28.8) 13 (29.6)
Other 7 (3.7) 6 (4.1) 1 (2.2)

Clinical type of disease, n (%) 0.126
Axial disease 128 (67.7) 103 (70.6) 25 (58.1)
Mixed + peripheral 61 (32.3) 43 (29.4) 18 (41.9)

HLA-B27-positive 151 (88.8) 112 (86.2) 39 (97.5) 0.046
History of uveitis 51 (26.8) 40 (27.4) 11 (25.0) 0.753
Comorbidity 121 (64.4) 90 (62.5) 31 (70.5) 0.335
Sacroiliitis, grade 0.005

2 33 (18.9) 30 (22.6) 3 (7.2)
3 69 (39.4) 44 (33.1) 25 (59.5)
4 73 (41.7) 59 (44.3) 14 (33.3)

Modified SASSS, median (IQR) 14 (5–31) 14 (5–32) 10 (6–26) 0.504
Current pharmacologic treatment, n (%)

None 16 (8.4) 16 (11.0) 0 (0) 0.012
Analgesics 25 (13.2) 18 (12.3) 7 (15.9) 0.538
NSAID daily 67 (35.3) 42 (28.8) 25 (56.8) 0.001
Corticosteroids 6 (3.2) 1 (0.7) 5 (11.4) 0.003
Disease-modifying antirheumatic drugs 44 (23.2) 34 (23.3) 10 (22.7) 0.938
Biologic agents 64 (33.7) 51 (34.9) 13 (29.6) 0.508

Regular physical exercise, n (%) 126 (66.3) 103 (70.6) 23 (52.3) 0.025
Duration of weekly physical exercise, hours, 4 (2–7) 4 (2–7) 3 (2–5) 0.264

median (IQR)
Attendance at rehabilitation service, n (%) 13 (6.9) 9 (6.3) 4 (9.1) 0.524

IQR: interquartile range (25th-75th percentile); SASSS: Stoke Ankylosing Spondylitis Spine Score; NSAID:
nonsteroidal antiinflammatory drugs.
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bo-controlled trials of adalimumab14 and etanercept26, the
percentage of patients in PASS after treatment was even
lower, 42% and 50%, respectively. Easy accessibility to the
Spanish Health Service, which is free and universal, the rel-
atively high use of biological therapies, or certain adapta-
tions to disease symptoms in our patients with AS could
explain the differences in prevalence of PASS with other
studies.

The independent factors associated with being in an
acceptable symptom state in our study were to have low
scores in the BASDAI index and in the physician global
assessment scale. In the Canadian cross-sectional study13,
being in PASS was independently associated with increasing
age, lower patient assessment of global disease activity, and
better functional status (BASFI). In contrast, in the place -
bo-controlled clinical trial of adalimumab16, age < 40 years
was independently associated with attainment of the PASS
(OR 1.85, p = 0.02). In our study, clinical or demographic

variables such as age, sex, disease duration, occupation, or
education level were not associated with PASS status, a
result similar to that in a study of PASS in hip and knee
osteoarthritis11. As might be expected, values reflecting
lower disease activity (BASDAI), better function (BASFI),
and higher quality of life (ASQOL) were found in patients
with PASS-affirmative responses, consistent with previous
studies13. A low score in physician global assessment was an
independent factor associated with PASS status, an impor-
tant fact, as physicians rated their patients without knowl-
edge of the PRO scores. Acute-phase reactants, especially
CRP, are considered important variables to monitor disease
activity. Higher CRP values were associated with not being
in PASS, and this is relevant because laboratory measure-
ments are objective and are not influenced by patient’s opin-
ion. It is well known that the presence of peripheral arthri-
tis, particularly hip arthritis, is a marker of poor disease out-
come27,28,29. A mixed type of disease was present in 32%,
and many of these patients had been treated with DMARD
and anti-TNF drugs compared with patients with the axial
type of disease. In agreement with this, among the patients
who rated their state as not acceptable, there was a higher
proportion with the mixed clinical type of disease (42%)
compared with 29% in those patients in PASS, but the dif-
ferences were nonsignificant.

A novel aspect of our study is the assessment of PASS
according to the presence of psychological factors. In the
general population, the prevalence of anxiety and depres-
sion using the HADS instrument is 7% and 5%, respective-
ly, and this may increase to 36% and 29% in patients with

Table 2. Patients’ reported outcomes, physicians’ assessment, and laboratory values according to PASS status. Values are median (interquartile range, 
25th–75th percentile) unless otherwise indicated.

Characteristic All Patients, PASS Affirmative PASS Negative p
n = 190 Answer, n = 146 Answer, n = 44

Patients’ global assessment (100-mm VAS) 40 (20-60) 30 (10–50) 60 (50–80) < 0.001
Total pain (100-mm VAS) 40 (15-65) 30 (10-60) 60 (44-70) < 0.001
Nocturnal pain (100-mm VAS) 30 (10-60) 20 (5-50) 55 (40-80) < 0.001
Fatigue (100-mm VAS) 30 (10-50) 30 (10-50) 50 (30-70) < 0.001
Morning stiffness, min 20 (10-60) 20 (10-45) 60 (30-90) < 0.001
Physicians’ global assessment (100-mm VAS) 25 (10-40) 20 (10-30) 50 (30-70) < 0.001
BASDAI (0–10 scale) 3.5 (1.8–5.4) 2.8 (1.3–4.6) 5.4 (4.6–6.8) < 0.001
BASFI (0–10 csale) 3.7 (1.5–5.4) 2.6 (1-5.2) 5.1 (3.1–7.5) 0.001
ASQOL (0–18 scale) 6 (2-11) 4.6 (1-8.2) 11 (6-13) < 0.001
ASDAS-CRP, mean ± SD 2.5 ± 1.2 2.1 ± 1.0 3.5 ± 1.0 < 0.001
ASDAS-ESR, mean ± SD 2.4 ± 1.1 2.2 ± 1.1 3.2 ± 0.8 < 0.001
HADS, anxiety (0–21 scale) 7 (5–11) 7 (4-9) 10 (7-14.5) 0.003
HADS, anxiety (≥ 11), n (%) 51 (27.6) 30 (21.3) 21 (47.7) 0.001
HADS, depression (0–21 scale) 4 (1-7) 3 (1-6) 8 (4.5–11) < 0.001
HADS, depression (≥ 11), n (%) 20 (11) 9 (6) 11 (25) < 0.001
ESR, first hour, mm 14 (6–24) 13 (6-22) 17 (8-31) 0.222
Serum C-reactive protein, mg/dl 0.5 (0.2–1.2) 0.4 (0.2–0.9) 0.8 (0.4–2.3) 0.011

PASS: patient-acceptable symptom state; VAS: visual analog scale; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; BASFI: Bath Ankylosing
Spondylitis Functional Index; ASQOL: Ankylosing Spondylitis Quality of Life questionnaire; ASDAS-CRP: Ankylosing Spondylitis Disease Activity Score,
based on C-reactive protein; ASDAS-ESR: Ankylosing Spondylitis Disease Activity Score, based on erythrocyte sedimentation rate; HADS: Hospital Anxiety
Depression Scale.

Table 3. Results of multivariate analyses. Factors associated with pa -
tient-acceptable symptom state.

Multivariate Model OR (95% CI) p

Physicians’ global assessment 
(100-mm VAS) 0.97 (0.95 to 0.99) 0.002

BASDAI (0–10 scale) 0.61 (0.47 to 0.80) 0.000
Age, yrs 1.04 (0.99 to 1.08) 0.084
Female sex 1.40 (0.52 to 3.82) 0.507

VAS: visual analog scale; BASDAI: Bath Ankylosing Spondylitis Disease
Activity Index.
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chronic low back pain30. In a study of psychological status
in patients with AS, a prevalence of 25% for anxiety and
15% for depression was found31; the authors suggested that
patients’ subjective responses to questionnaires were influ-
enced by many factors, including the psychological aspects.
These data were quite similar in our study, with presence of
anxiety in 28% and depression in 11% of patients. We found
higher anxiety and depression rates in patients with
PASS-negative answers. In addition, both anxiety and
depression correlated significantly with physicians’ global
assessment, PRO, and ASDAS. Another study also found

that psychological variables contributed significantly to the
variance in BASDAI scores, specifically arthritis helpless-
ness and depression32. We recommend that psychological
status should be taken into account in assessment of disease
activity in patients with AS, and its influence in patient-sub-
jective reported outcomes should be considered.

Current pharmacological and nonpharmacological treat-
ment was evaluated. Our patients with an acceptable symp-
tom state were taking fewer NSAID and corticosteroids,
which is interpreted as need for less symptomatic treatment
in patients with a better clinical condition. Use of NSAID is

Table 4. PASS according to change in treatment indicated by physician. Values are median (interquartile range, 25th–75th percentile) unless otherwise
 indicated.

No Change in Treatment Change in Treatment
Variable Indicated by Physician, Indicated by Physician,

n = 142 n = 48
PASS PASS PASS PASS p

Affirmative Negative Affirmative Negative

Number (%) 125 (88) 17 (12) 21 (44) 27 (56)
Physician global assessment (100-mm VAS) 20 (10–30) 30 (10–40) 50 (40–70) 60 (50–80) < 0.001
Patients’ global assessment (100-mm VAS) 30 (10–50) 50 (40–60) 50 (40–70) 70 (60–80) < 0.001
Total pain (100-mm VAS) 30 (10–50) 50 (30–60) 60 (40–90) 70 (60–80) < 0.001
Fatigue (100-mm VAS) 25 (10–40) 50 (35–70) 60 (40–80) 50 (30–70) < 0.001
BASDAI (0–10 scale) 2.4 (1.1–3.9) 4.9 (4.3–5.4) 5 (3.9–6.2) 6 (4.9–7) < 0.001
BASDAI > 4; n (%) 29 (24) 13 (81) 14 (67) 26 (96) < 0.001
BASFI (0–10 scale) 2.4 (0.9–4.8) 4.2 (3.8–6.7) 5.6 (2.2–7.4) 5.5 (2.9–7.5) < 0.001
ASQOL (0–18 scale) 4 (1–8) 11 (4–14) 10 (6–12) 10 (8–13) < 0.001
HADS anxiety (0–21) 6 (4–9) 10 (6–14) 8 (7–12) 10 (7–15) < 0.001
HADS depression (0–21) 3 (1–6) 8 (6–13) 5 (2–7) 8 (4–9) < 0.001
Serum C-reactive protein, mg/dl 0.3 (0.2–0.8) 0.6 (0.3–1.4) 0.7 (0.4–1.5) 1.3 (0.4–3.1) < 0.001
ASDAS-CRP, mean ± SD 2.0 ± 0.9 2.9 ± 0.7 3.1 ± 0.8 3.8 ± 0.9 < 0.001

PASS: patient-acceptable symptom state; VAS: visual analog scale; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; BASFI: Bath Ankylosing
Spondylitis Functional Index; ASQOL: Ankylosing Spondylitis Quality of Life questionnaire; ASDAS-CRP: Ankylosing Spondylitis Disease Activity Score,
based on C-reactive protein;  HADS: Hospital Anxiety Depression Scale.

Table 5. PASS thresholds for patient-reported outcomes and other measures in PASS-positive patients (n = 149).

Variable 75th Percentile Sensitivity/ 80% Specificity Sensitivity/ ROC Cutoff Sensitivity/ AUC
Specificity Cutoff Specificity Specificity

Patients’ global assessment 50 80/64 60 61/81 40 93/53 0.7945 
(100-mm VAS)

Total pain (100-mm VAS) 60 61/74 70 45/81 50 75/66 0.7554
Nocturnal pain (100-mm VAS) 50 66/72 70 41/83 40 82/66 0.7777
Fatigue (100-mm VAS) 50 67/71 70 33/87 50 67/71 0.6943
BASDAI (0–10 scale) 4.55 77/75 5.30 58/81 4.20 91/73 0.8262
BASFI (0–10 scale) 5.20 49/75 5.60 47/82 2.70 81/52 0.7037
ASQOL (0–18 scale) 8.23 66/75 11 52/83 8.00 73/71 0.7673
ASDAS-CEP 2.84 76/75 2.96 70/80 2.54 86/63 0.8369
ASDAS-ESR 3.45 68/75 3.57 65/80 2.79 95/53 0.8016
HADS anxiety 9 57/67 12 36/83 8 70/60 0.6966
HADS depression 6 70/69 8 52/86 4 86/54 0.7528

ROC: receiver-operating characteristics curve; AUC: area under the curve; PASS: patient-acceptable symptom state; VAS: visual analog scale; BASDAI: Bath
Ankylosing Spondylitis Disease Activity Index; BASFI: Bath Ankylosing Spondylitis Functional Index; ASQOL: Ankylosing Spondylitis Quality of Life
questionnaire; ASDAS-CRP: Ankylosing Spondylitis Disease Activity Score, based on C-reactive protein; ASDAS-ESR: Ankylosing Spondylitis Disease
Activity Score, based on erythrocyte sedimentation rate; HADS: Hospital Anxiety Depression Scale.
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effective to reduce pain and stiffness33 and it has been
shown that a strategy of continuous use of NSAID reduces
radiographic progression in symptomatic patients with
AS34. Nevertheless, only 35% of our patients had daily
intake of NSAID, and even 19 out of 44 patients (43%) not
in an acceptable symptom state did not use NSAID daily.
The reasons for this were not recorded, but the figures are
similar to those reported in the GESPIC cohort (Germany),
where 43% of patients did not use NSAID daily, despite
having active disease (BASDAI > 4), mainly for fear of side
effects35. The number of patients receiving corticosteroids
was too small to draw any conclusion. Most of the patients
who were receiving biological therapies rated their state as
acceptable and even those patients who were receiving
anti-TNF drugs and had a negative answer to the PASS
question had relatively low ASDAS values. The results sug-
gest that factors other than disease activity, such as psycho-
logical aspects or comorbidity, might influence PASS status.
Exercise was practiced by more patients in an acceptable
symptom state, a situation that may reflect the well-known
benefits of physical therapy for patients with AS36, or just
that patients in a better symptom state are those able to
undertake more exercise.

The ASDAS values found in our study and their relation
with other outcomes are difficult to interpret. Sixty-two per-
cent of the patients and 53% of those in PASS had a high or
very high disease activity state according to the proposed
ASDAS cutoff values for disease activity states8. This per-
centage contrasts with the high prevalence of PASS state
(77%) in the global population and with the median score
for physician global assessment, which was 25 (interquartile
range 10 to 40). In the same direction, 46% of the patients
with high or very high ASDAS disease activity states had
scores < 40 mm in the VAS for physician global assessment
of activity, meaning that they were considered not very
active by their physicians. Moreover, a relevant change in
treatment was indicated in only a quarter of patients, a situ-
ation that is difficult to understand if nearly two-thirds of
our patients were in a high or very high ASDAS disease
activity state. All these findings reflect the complexity of
measuring disease activity in AS, as assessments are mostly
based on subjective scales. Do the ASDAS cutoff points for
disease activity reflect the real state in patients with AS in
routine clinical practice? Does the high proportion of
PASS-affirmative answers reflect an excess of adaptation or
resignation with the symptoms? More studies are needed in
other daily practice populations to answer these questions.
We consider that a relevant change in treatment (i.e.,
DMARD or biological therapy) is an objective measure
reflecting the physician’s real assessment of patients with
AS in daily care. The mean ASDAS for patients with no
indication of a treatment change was 2.1 (SD 1.0) compared
with 3.5 (SD 1.0) in patients who had treatment changed.
Those values coincide with cutpoints to separate moderate

to high disease activity and high to very high disease activ-
ity, respectively. Considering that at the time the study was
done the ASDAS cutpoint had not been published, this
reflects that in daily clinical practice, physicians offered rel-
evant changes in treatment only to patients in the highest
states of ASDAS disease activity. PASS status was com-
pared in these patients. As noted, a gradient of scores was
found for most outcome measures, and we found patients
concordant for change in treatment and PASS in the
extremes of the gradient and those discordant in the middle,
and these patients differed mostly in psychological status.
We propose that other clinical problems not directly related
to AS, such as anxiety or depression, should be investigated
in patients with PASS-negative responses, as PRO and
ASDAS scores could be abnormally high in these patients.
These factors may contribute to the moderate degree of
agreement observed in this and other studies between
patients’ and physicians’ assessments37.

Cutoff points reflecting PASS for different health status
measurements and PRO have been studied in patients with
rheumatoid arthritis, psoriatic arthritis, and AS12,13,14,

15,25,38, although consensus on the methods that should be
used for PASS calculation has not been achieved. Our pro-
posal was to identify PASS thresholds for common outcome
measures in a routine nonselected clinical practice popula-
tion. We found that the 75th percentile thresholds were high-
er than cutoffs based on optimal values for sensitivity and
specificity defined by ROC analysis. The cutoff points for
PASS condition in our cohort of patients with AS seen in
daily rheumatology practice were close to those found in
patients with AS in Canada13, which the authors considered
unexpectedly high. In accord with the previous comments
about ASDAS, a value of 2.84 as the PASS threshold means
that a high proportion of patients rate their symptom state as
acceptable, even though they are classified as being in a
high disease activity state by ASDAS.

Our study has some limitations. The cross-sectional
design allowed assessment of patient’s situation in only a
single visit. A longitudinal design is needed to draw defini-
tive conclusions on the value of PASS as an outcome meas-
ure. Patients were recruited from the outpatient clinics of 4
different rheumatology services in routine daily practice
conditions, resulting in potential for selection bias.
However, demographic and clinical features of our patients
were similar to those of other cohorts. Also, physicians were
explicitly advised to evaluate their patients after clinical
examination, with no knowledge of the patients’ answers to
the PASS question, but compliance with this recommenda-
tion could not be guaranteed.

Our study of a cross-sectional cohort of Spanish patients
with AS seen in daily practice has shown that as many as
77% of patients considered themselves in an acceptable
symptom state. The PASS status can easily be determined by
incorporating a simple question into the set of validated
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PRO measures in routine clinical practice. It is a useful
measure because it reflects the satisfaction of patients with
their condition reasonably well and correlates with other
assessment measures. Nevertheless, the PASS thresholds for
common recommended outcome measures were relatively
high and within the range for high disease activity by the
ASDAS, which should not be acceptable for the treating
physician. Concerning treatment, a physician should rely on
ASDAS values, because patients in the highest disease
activity states probably need further treatment to minimize
radiological changes, and also on his or her own global
assessment. Patient-reported outcomes, including PASS,
should be considered as additional measures to facilitate the
physician global assessment. If there are supporting results
among these measurements, the treatment decision will be
easier. In the case of discordant results, efforts should be
made to find the causes and try to solve them. If a treatment
is indicated for patients who consider themselves in PASS,
the reasons for it should be explained clearly to enhance
patient compliance. In the case of a low ASDAS disease
activity state, in which a change of treatment is not consid-
ered, although the patient is not in PASS, the physician
should investigate other factors not related to disease activ-
ity, such as psychological problems. Longitudinal studies in
daily clinical practice are needed to confirm the usefulness
of the PASS question in assessment of the patient with AS.
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