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ABSTRACT

Introduction: We describe the journey to
diagnosis of ankylosing spondylitis (AS) from
the patient perspective and examine differences
in this journey by sex.

Methods: US adults aged > 18 years with a self-
reported AS diagnosis were recruited online
through CreakyJoints, a patient support com-
munity, and ArthritisPower, a patient research
registry. Respondents completed a web-based
survey on sociodemographics, disease burden,
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and diagnosis history. Results were stratified by
sex and time to diagnosis using two-sample
t tests and XZ tests, respectively, to observe dif-
ferences across the groups; P < 0.05 was con-
sidered statistically significant.

Results: Among 235 respondents, 174 (74.0%)
were female. Mean (SD) ages of female and male
respondents were 48.6 (10.6) and 53.1 (10.3)
years, respectively. From the time respondents
began seeking medical attention, 87 were diag-
nosed within < 1 year, 71 in 2-9 years, and 77
after > 10 years. Symptoms that led respon-
dents to seek treatment were back pain (73.2%)
and joint pain (63.8%); fatigue and difficulty
sleeping were more common among respon-
dents with longer times to diagnosis. During the
diagnosis process, men with AS tended to
receive quicker AS diagnosis compared with
women. Overall, commonly reported initial
diagnoses among respondents with longer time
to AS diagnosis included back problems and
psychosomatic disorders. Significantly more
women reported misdiagnoses of fibromyalgia
(20.7 vs. 6.6%) and psychosomatic disorders
(40.8 vs. 23.0%) compared with men.
Conclusions: Diagnosis delays and misdiag-
noses were common among respondents with
AS. Increasing awareness about AS among
referring providers may minimize diagnosis
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PLAIN LANGUAGE SUMMARY

Ankylosing spondylitis (AS) is a debilitating
disease with a negative impact on patients’
quality of life (QOL). Because diagnosing this
disease is challenging, patients often encoun-
ter diagnosis delays and misdiagnoses. We
sought to understand the patient journey to
receiving a diagnosis of AS from the patient
perspective. We also wanted to study the dif-
ferences that men and women experience in
this journey.

In our study of 235 patients, 87 received a
diagnosis of AS within < 1year (37%), 71 in
2-9 years (30%), and 77 after > 10 years (33%).
Patients started seeking medical treatment
when they started experiencing AS symptoms of
back pain and joint pain. Symptoms such as
fatigue and difficulty sleeping were more com-
mon among patients with longer times to
diagnosis. We discovered that men with AS
tended to receive quicker AS diagnosis com-
pared with women. The most common misdi-
agnoses received by patients with longer time to
diagnosis were back problems and psychoso-
matic (“all in my head”) disorders. More women
reported that they received misdiagnoses of
fibromyalgia and psychosomatic disorders
compared with men.

Our study provides insight into diagnosis
delays and misdiagnoses among patients with
AS. Increasing awareness about AS among clin-
icians may minimize diagnosis delay.

INTRODUCTION

Ankylosing spondylitis (AS) is a chronic
inflammatory rheumatic disease characterized
by inflammation of the sacroiliac joints, spine,
and entheses [1]. Diagnosing patients with AS is
often challenging due to a variety of reasons:

high prevalence of back pain in the general
population, slow progression of disease, lack of
specific symptoms or biomarkers, high fre-
quency of nonrheumatology consults initially
sought by patients, and lack of clear guidelines
for rheumatology referrals [2-4]. Many patients
may not seek medical help due to the limited
awareness of AS within the general population
[5], thus precluding an early diagnosis [6]. The
widely accepted modified New York criteria for
AS specify radiographic sacroiliitis as a classifi-
cation criterion for AS [7]; however, radio-
graphic changes may take a number of years to
develop, if they occur at all, thus complicating
the detection and management of patients with
possible early stages of the disease who do not
yet manifest damage in the sacroiliac joints on
plain films [8]. The Assessment of Spondy-
loArthritis international Society classification
criteria for AS, developed in 2009, included
patients with radiographic sacroiliitis as well as
patients with nonradiographic sacroiliitis (e.g.,
sacroiliitis as detected by magnetic resonance
imaging or the presence of HLA-B27 and > 2
other clinical features) [9].

Although the prevalence of AS is known to
be between 0.2 and 0.5% in the United States,
true prevalence is unknown due to the signifi-
cant delay in diagnosis and underrecognition of
the disease [10]. Additionally, sex differences
have been described in spondyloarthritis—
women experience a longer delay in diagnosis
[11, 12], even though the age of onset of AS
does not vary between men and women
[13, 14]. AS occurs more frequently in male than
female patients, with disease onset typically
occurring in the late teens through 40 years of
age [15]; the average symptom duration before
diagnosis has been reported to be as long as
14 years [16]. Delayed diagnosis may increase
the clinical and economic burden on patients
and their caregivers [6]. Understanding the
diagnosis journey of patients with AS and
identifying opportunities to quickly diagnose
and appropriately refer patients are critical in
preventing irreversible joint damage and pre-
serving mobility.

The objectives of this study were to describe
the patient journey to receiving a diagnosis of
AS from the patient perspective and evaluate
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the differences captured between male and
female patients, both overall and stratified by
time between seeking medical attention and
receiving a formal AS diagnosis.

METHODS

Data Source and Study Population

US adults aged > 18 years with a self-reported
diagnosis of AS were recruited through Crea-
kyJoints (https://creakyjoints.org), an online
patient  support community comprising
patients with arthritis and arthritis-related dis-
eases and their caregivers, ArthritisPower
(https://arthritispower.creakyjoints.org), an
online patient research registry similarly com-
prising patients with arthritis and arthritis-re-
lated diseases, and outreach through social
media; the Global Healthy Living Foundation
is the parent organization of the CreakyJoints
and ArthritisPower arthritis patient communi-
ties. Adult patients were primarily recruited via
e-mails sent to patients included in the Crea-
kyJoints and ArthritisPower member databases.
Members use both websites for information
about arthritis and social support from other
members with similar disease experiences.
Members of the CreakyJoints and Arthri-
tisPower groups were asked to complete an
optional online registration with self-reported
demographic and health information. Mem-
bers of the ArthritisPower research registry
consented to participate in the registry and
completed an online registration with self-re-
ported demographic and health information. A
query of the CreakyJoints and ArthritisPower
member directories was performed to identify
patients who self-reported having received a
diagnosis of AS from their physicians. Global
Healthy Living Foundation researchers scanned
the membership databases to identify eligible
members based on profile information that
members voluntarily provided. CreakyJoints
and ArthritisPower profile information con-
tains self-reported data on age, sex, location via
zip code, condition, and currently prescribed
medications.  Eligible  patients included

members aged > 18 years with a self-reported
diagnosis of AS. Survey questions were devel-
oped following analysis of qualitative inter-
views of patients with AS and clinical experts,
as well as a targeted literature review. This
study was reviewed and approved by a central
institutional review board (IRB; Salus IRB). All
research was conducted in compliance with
the Declaration of Helsinki of 1964 and all
later amendments. All participants were
required to provide verbal consent and autho-
rization prior to participating.

Study Variables and Data Analysis

Respondents completed a web-based survey to
collect self-reported patient-level information
on the following: sociodemographic and treat-
ment characteristics (age, sex, race/ethnicity,
current employment status, relationship status,
annual income, and health insurance type),
clinical characteristics (Routine Assessment of
Patient Index Data 3 [RAPID3] cumulative score
[1-30], RAPID3 categorical disease activ-
ity/severity [near remission = 1-3, low = 4-6,
medium = 7-12, high = 13-30] [17-19], current
symptoms, and other health conditions), and
diagnosis history (time since symptom onset,
first symptom to prompt seeking healthcare,
time between symptom onset and seeking
medical treatment, types of healthcare provi-
ders seen, time between seeking medical atten-
tion and formal diagnosis, time since official
diagnosis, and misdiagnoses). Data were strati-
fied by sex and time between seeking medical
attention and receiving a formal diagnosis of
AS, with cutoffs chosen post hoc to approxi-
mate an even distribution of respondents across
groups (< 1year, 2-9years, and > 10 years).
Survey results are presented descriptively, con-
tinuous variables are summarized using means
and SDs, and categorical variables are summa-
rized using frequencies and percentages. Survey
results stratified by sex and time to AS diagnosis
were analyzed using two-sample t tests and y*
tests, respectively, to observe differences across
the groups; P < 0.05 was considered statistically
significant.
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RESULTS

A total of 1178 members in ArthritisPower and
CreakyJoints with AS were contacted by e-mail.
Of these, 235 responded and were included in
our analysis. Among the 235 respondents diag-
nosed with AS, 174 (74.0%) were female, and
the mean (SD) age of all respondents was 49.8
(10.7) years (Tablel1l). On average, male
respondents were older than female respon-
dents (mean [SD], 53.1 [10.3] vs. 48.6 [10.6]
years). Respondents were predominantly white
(92.8%), and almost half (48.9%) had received
an undergraduate or postgraduate degree. With
regard to employment, 110 respondents
(46.8%) were employed full or part time, 26
(11.1%) were retired, and 89 (37.9%) were dis-
abled. Two-thirds of respondents had private
insurance, and approximately one-third had
Medicare or Medicaid. Overall, 87 respondents
(37.0%) received an AS diagnosis < 1 year after
they sought medical attention, 71 respondents
(30.2%) received the diagnosis within 2-9 years,
and 77 (32.8%) after > 10 years. Respondents
with longer times to diagnosis (> 10 years)
tended to be older and were more likely to be
white; however, these trends were not statisti-
cally significant. Nearly 80% of respondents had
received biologics; 84.3% of respondents had
been prescribed nonsteroidal anti-inflammatory
drugs for AS, and almost 65% of respondents
had received nonbiologic disease-modifying
antirheumatic drugs. Significantly more women
with AS were prescribed nonbiologic disease-
modifying antirheumatic drugs compared with
men (71.8 vs. 44.3%; P = 0.0002).

Overall, the mean (SD) cumulative RAPID3
score for all respondents was 15.4 (5.4), and the
majority of respondents (71.9%) had high dis-
ease severity (score, 13-30), regardless of time to
AS diagnosis (Supplemental Table 1); although
the proportion of respondents with high disease
severity appeared to be higher among respon-
dents with a time to diagnosis of 2-9 years
(76.1%) and > 10 years (75.3%) compared with
those with < 1year to diagnosis (65.5%), this
trend was not statistically significant
(P =0.6075). At the time of survey participa-
tion, more than half of patients (62.6%)

reported experiencing disease flare-up; common
symptoms reported included stiffness (86.4%),
fatigue (84.3%), and back pain (83.0%). Fur-
thermore, presence of fatigue/exhaustion/tired-
ness, difficulty sleeping, migraine, tendon or
ligament pain, and irritable bowel syndrome
were increasingly more prevalent with longer
time to diagnosis, whereas back pain, joint pain,
and fibromyalgia were more common among
respondents with shorter times to diagnosis. A
significantly higher number of respondents
with a longer time to diagnosis reported expe-
riencing tendon or ligament pain (P < 0.05).
With regard to sex differences—significantly
more women with AS reported fatigue, back
pain, difficulty sleeping, anxiety, migraine,
tendon or ligament pain, foot problems,
fibromyalgia, and irritable bowel syndrome
compared with men with AS, whereas more
men with AS reported hypertension compared
with women.

The cumulative percentage of respondents
with AS who received a formal AS diagnosis over
time from seeking medical attention, as strati-
fied by sex, is shown in Fig. 1. Time to diagnosis
was shorter among men compared with
women. Overall, the mean (SD) time since
symptom onset was 17.9 (12.6) years, and the
mean (SD) time since receiving an official
diagnosis of AS was 8.5 (9.3) years, suggesting
that, on average, respondents experienced a
delay in diagnosis of AS of > 9 years. Common
symptoms that led respondents to initially seek
medical attention were back pain (73.2%), joint
pain (63.8%), and stiffness (59.1%) (Fig. 2a).
Sciatica and difficulty walking were more com-
monly reported as symptoms that led to seeking
medical attention among respondents with
longer times to diagnosis. Female respondents
were more likely to seek medical care due to
foot problems (31.6 vs. 11.5%), whereas male
respondents were more likely to seek care due to
uveitis (31.1 vs. 14.9%; both P < 0.05) (Fig. 2b).
More than half of respondents (57.0%) sought
medical treatment within a year of symptom
onset, with no differences between men and
women; however, 30.2% of respondents waited
> 2 years after symptom onset before seeking
medical treatment.
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Table 1 Sociodemographic characteristics and medication history of respondents with AS, stratified by sex and time

between secking medical attention and receiving formal diagnosis

Characteristic Total respondents  Men Women < 1 year 2-9 years 2 10 years
(N = 235) (n = 61) (n=174)  (n=87) (n=71) (n =77)
Age, mean (SD), years' 49.8 (10.7) S3.1(10.3) 486 (10.6) 485 (113) 495 (11.0) 515 (9.5)
Female, 7 (%) 174 (74.0) - 174 (100.0) 62 (71.3) 55 (775) 57 (74.0)
Male, 7 (%) 61 (26.0) 61 (100.0) - 25 (28.7) 16 (225) 20 (26.0)
Race, 7 (%)
White 218 (92.8) 58 (95.1) 160 (92.0) 76 (87.4) 67 (944) 75 (974)
Black/African American 5 (2.1) 0 5 (2.9) 4 (4.6) 0 1(13)
American Indian/ 5 (2.1) 0 5 (2.9) 3 (34) 2 (2.8) 0
Alaska Native
Asian 0 0 0 0 0 0
Multiracial 5 (2.1) 1(1.6) 4 (2.3) 2 (2.3) 2 (2.8) 1(1.3)
Prefer not to answer 2 (0.9) 2 (3.3) 0 2 (2.3) 0 0
Highest level of education, 7 (%)
High school/GED 21 (8.9) 6 (9.8) 15 (8.6) 9 (10.3) 5 (7.0) 7 (9.1)
Some college (no degree) 52 (2.12) 13 (213) 39 (224) 22(253) 17(239) 13 (169)
Associate degree/trade 47 (20.0) 9 (14.8) 38 (21.8) 17 (195) 14 (19.7) 16 (20.8)
school/certificate program
Undergraduate/ 115 (48.9) 33 (54.1) 82 (47.1) 39 (44.8) 35 (49.3) 41 (53.2)
postgraduate degree
Current employment status, 7 (%)*
Employed full time 91 (38.7) 30 (49.2) 61 (35.1) 34 (39.1)  21(29.6) 36 (46.8)
Employed part time 19 (8.1) 3 (4.9) 16 (9.2) 7 (8.0) 4 (5.6) 8 (10.4)
Disabled 89 (37.9) 23 (377) 66 (37.9) 32 (368) 32 (451) 25 (325)
Retired 26 (11.1) 9 (14.8) 17 (9.8) 8 (9.2) 11 (155) 7 (9.1)
Other 32 (13.6) 5 (8.2) 27 (15.5) 12 (138)  14(197)  6(7.8)
Relationship status, 7 (%)
Married/partnered 163 (69.4) 47 (77.0) 116 (66.7)  S7(655) 49 (69.0) 57 (74.0)
Single/separated/divorced 65 (27.7) 14 (23.0) 51 (29.3) 28 (322) 21 (29.6) 16 (20.8)
Widowed 7 (3.0) 0 7 (4.0) 2 (2.3) 1 (14) 4(52)
Annual income, 7 (%)
< $50,000 91 (38.7) 21 (344) 70 (40.2) 33 (37.9) 33 (465) 25 (32.5)
$50,000-$99,999 74 (31.5) 19 (31.1) 55 (31.6) 27 (31.0) 23 (324) 24 (312)
> $100,000 58 (24.7) 20 (32.8) 38 (21.8) 20 (23.0) 13 (183) 25 (325)
Prefer not to answer 12 (5.1) 1 (1.6) 11 (6.3) 7 (8.0) 2 (2.8) 3 (3.9)

I\ Adis



Rheumatol Ther

Table 1 continued

Characteristic Total respondents ~ Men ‘Women < 1 year 2-9 years 2 10 years
(N = 235) (n = 61) (n=174)  (n=87) (m=71) (n=77)
Health insurance, 7 (%)*
Private insurance 156 (66.4) 43 (70.5) 113 (649) 55 (63.2) 49 (69.0) 52 (67.5)
Medicare/Medicaid 86 (36.6) 22 (36.1) 64 (36.8) 8 (322) 31 (43.7) 27 (35.1)
Other government insurance 12 (5.1) 5 (8.2) 7 (4.0) 7 (8.0) 2 (2.8) 3 (3.9)
Other/don’t know 13 (5.5) 2 (3.3) 11 (6.3) 5 (5.7) 5 (7.0) 3 (3.9)
Years since first symptom 17.9 (12.6) 200 (13.7) 172 (122)  10.0 (9.1) 164 (11.0) 283 (10.1)
experienced, mean (SD)*
Years since official diagnosis, 8.5 (9.3) 11.4 (10.6) 7.5 (8.7) 6.8 (85) 9.8 (10.4) 3 (9.0)
mean (SD)"
Other health conditions, 7
Depression 146 (62.1) 34 (55.7) 112 (644) 56 (644) 43 (60.6) 47 (61.0)
Anxiety' 128 (54.5) 23 (37.7) 105 (60.3) 48 (55.2) 40 (56.3) 40 (51.9)
Migraine’ 113 (48.1) 15 (24.6) 98 (56.3) 39 (44.8) 35 (49.3) 39 (50.6)
Tendon or ligament pain 105 (44.7) 23 (37.7) 82 (47.1) 30 (34.5) 33 (46.5) 42 (54.5)
Hypertension” 103 (43.8) 35(57.4) 68 (39.1) 35 (402) 35 (49.3) 33 (42.9)
Foot problems’ 124 (52.8) 18 (29.5) 106 (60.9) 46 (51.7) 40 (56.3) 39 (50.6)
Fibromyalgia 84 (35.7) 8 (13.1) 76 (43.7) 35 (40.2) 24 (33.8) 25 (32.5)
Irritable bowel syndrome’ 82 (34.9) 14 (23.0) 68 (39.1) 25 (28.7) 24 (33.8) 33 (42.9)
Dyslipidemia® 56 (23.8) 14 (23.0) 42 (24.1) 13 (14.9) 24 (33.8) 19 (24.7)
Prescription medication ever taken, 7 (%)*
Biologic 185 (78.7) 50 (82.0) 135 (776) - - -
Nonbiologic DMARD' 152 (64.7) 27 (44.3) 125 (71.8) - - -
Antidepressant 126 (53.6) 31 (50.8) 95 (54.6) - - -
Steroid 162 (68.9) 41 (67.2) 121 (69.5) - - -
NSAID 198 (84.3) 53 (86.9) 145 (83.3) - - -
Opioid pain medication 117 (49.8) 30 (49.2) 7 (50.0) - - -
Other pain medication 154 (65.5) 42 (68.9) 112 (644) - - -
Sleep medication 83 (35.3) 22 (36.1) 61 (35.1) - - -
Other 65 (27.7) 17 (27.9) 48 (27.6) - - -
None 4(17) 0 4 (2.3) - - -

AS ankylosing spondylitis, DMARD disease-modifying antirheumatic drug, GED general educational diploma

TP <005 comparing men and women (shown in italics)

1 Respondents could have selected > 1 option

S P <005 comparing respondents with time to AS diagnosis of < 1 year, 2-9 years, and > 10 years (shown in italics)
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Fig. 1 Cumulative percentages of patients with ankylosing spondylitis receiving formal diagnosis over time from

medical attention stratified by sex

Back pain
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Fig.2 Common first symptoms to prompt seeking
healthcare among respondents with AS, stratified by
(a) time between secking medical attention and receiving

During the diagnosis process, the majority of
respondents (87.2%) consulted with general
practitioners or family doctors, followed by
rheumatologists (65.1%) and orthopedists
(26.8%); a significantly higher number of
respondents with a shorter time (< 1 year) to
diagnosis sought medical care from rheumatol-
ogists compared with those with longer times
(2-9 or > 10 years) to diagnosis (77.0 vs. 67.6%
and 49.4%, respectively; P =0.0009) (Fig.3).
With increasing time to diagnosis, respondents
were more likely to see other

Reduced range of motion in

seeking

Back pain
Joint pain
Stiffness

Fatigue

Difficulty walking
Neck pain
Sciatica

spine and/or hips.
Difficulty sleeping
Swollen joints
Foot problems

Uveitis

100

Patients (%)

=Men with AS (n = 61) Women with AS (n = 174)

formal diagnosis and (b) sex. A4S ankylosing spondylitis.
Respondents could have selected > 1 option. T P < 0.05
comparing men and women

nonrheumatologists including general practi-
tioners/family doctors, sports medicine special-
ists, psychologists, dermatologists, podiatrists,
and pediatricians. Only nine of 235 respondents
(3.8%) reported that they never had a misdiag-
nosis. A significantly higher number of respon-
dents with a shorter time (< 1 year) to diagnosis
reported that they were never misdiagnosed
compared with those with a longer time (2-9 or
> 10years) to diagnosis (33.3% vs. 7.0 and
6.4%, respectively; P < 0.0001) (Fig.4a). The
most commonly reported misdiagnoses were
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Fig. 3 Type(s) of healthcare providers seen during the ankylosing spondylitis diagnosis process, stratified by time between

seeking medical attention and receiving formal diagnosis. Respondents could have selected > 1 option

A Back problems.
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Sciatica

Fibromyalgia

Orthopedic problems
Osteoarthritis

Rheurnatoid arthritis

Bursitis

Psoriatic arthritis

“I was never misdiagnosed”

80

Patients (%)
2.9 years (n=71)

<1 year (n=87) =210 years (n=77)

Fig. 4 Misdiagnoses received prior to official AS diagnosis
among respondents with AS, stratified by (a) time between
secking medical attention and receiving formal diagnosis

back problems (44.3%), psychosomatic disor-
ders (36.2%), and anxiety/depression (21.3%); a
significantly higher number of respondents
with a longer time to diagnosis reported
receiving misdiagnoses of back pain, psychoso-
matic disorders, sciatica, orthopedic issues, and
osteoarthritis compared with respondents with
a shorter time to diagnosis (all P < 0.05)
(Fig. 4a). Significantly higher proportions of
women reported misdiagnoses of fibromyalgia

100

B

Back problems
Psychosomatic
Anxiety / depression
Sciatica
Fibromyalgia
Orthopedic problems.
Osteoarthritis
Rheumatoid arthritis
Bursits

Psoriatic arthitis

*I was never misdiagnosed”

0 20 40 60 80 100
Patients (%)

Men with AS (n = 61) Women with AS (n = 174)

and (b) sex. A4S ankylosing spondylitis. Respondents could
have selected > 1 option. T P < 0.05 comparing respon-
dents with time to AS diagnosis of < I year, 2-9 years,
and > 10 years. tp <005 comparing men and women

(20.7 vs. 6.6%) and psychosomatic issues (40.8
vs. 23.0%) compared with men (P < 0.05)
(Fig. 4b).

DISCUSSION

In this study, we described the journey to
receiving a diagnosis of AS from the patient
perspective by examining differences by sex and
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by time to diagnosis via a web-based survey.
Respondents with a shorter time to diagnosis
were more likely to seek medical attention due
to back pain, joint pain, swollen joints, and
difficulty breathing, whereas respondents with a
longer time to diagnosis reported first seeking
medical treatment after experiencing foot
problems, neck pain, difficulty walking, uveitis,
tendon or ligament pain, and pelvic pain. The
manifestation of more “typical” axial AS symp-
toms (e.g., back pain and joint pain) may be
instrumental in the timely diagnosis of the
disease; respondents with these symptoms had
a quicker time to diagnosis compared with
respondents manifesting symptoms such as foot
problems, neck pain, and pelvic pain.

Women with AS in our study were signifi-
cantly more impacted by pain, fibromyalgia,
and fatigue compared with men. The severity
and symptoms of AS, along with pain and fati-
gue, were reported to be the primary contribu-
tors to impairment of patient quality of life [20],
and as such, pain and fatigue management are
critical in improving the physical, social, and
psychological aspects of AS [21]. On the other
hand, a significantly higher proportion of men
with AS reported hypertension compared with
women. Sex differences as observed in our
analysis have been discussed in other studies,
highlighting that women may manifest AS dif-
ferently than men due to different immuno-
logic [22, 23] and genetic [24, 25] responses to
the disease. Additionally, enthesitis [26-28] and
disease severity [29, 30] were significantly more
pronounced in women with AS compared with
men in several studies [29-32]. Compared with
men with AS, women also experienced a sig-
nificantly lower quality of life [26, 30] and
greater delay in receiving an AS diagnosis
[11, 33]. With regard to symptom presentation,
one study documented that men reported
experiencing inflammatory back pain more
frequently than women, whereas women
reported more pelvic, heel, and widespread pain
during the course of the disease; at the time of
diagnosis, men had more limited chest expan-
sion and had increased occiput-to-wall distance
compared with women [34]. In a S-year
prospective study of spinal radiographic pro-
gression in AS, high levels of C-reactive protein

and smoking were reported as predictors of
progression in men [35].

Fewer than half of respondents (37.1%)
received an AS diagnosis within 1 year of seek-
ing medical attention, and 32.8% of respon-
dents waited more than a decade to receive the
diagnosis. Overall, respondents began seeking
treatment due to pain, stiffness, and fatigue,
and most consulted with general practitioners
for a diagnosis. During this period of diagnosis
delay, patients may report feeling adrift and
confused in efforts to understand and legitimize
the challenges and difficulties in various aspects
of their lives due to AS [5]. As this journey
toward diagnosis becomes prolonged, there is
an increased impact of the disease, leading to
poor quality of life and overall frustration
toward the providers’ inability to recognize the
condition; patients may pay a “psychological
price” for this journey [5]. A delay in diagnosis
and subsequent treatment contribute to the
economic, physical, and psychological burden
on patients and their caregivers [2, 36]. Conse-
quences of delayed diagnosis include prolonged
pain, depression, stiffness, severe hip disease,
and fatigue, along with the potential loss of
spinal mobility and function [37-41].

Misdiagnoses were also common among
respondents with AS in this study. Back prob-
lems (44.3%) and psychosomatic disorders
(36.2%) were the most common misdiagnoses
reported; interestingly, fibromyalgia was more
commonly reported as a comorbid condition
among patients with shorter times to diagnosis,
whereas patients with longer times to diagnosis
were more likely to be misdiagnosed with
fibromyalgia (among other conditions). Signifi-
cantly higher proportions of women than men
reported misdiagnoses of psychosomatic issues
and fibromyalgia in our study. Several studies
have reported the coexistence of fibromyalgia in
patients with AS [42, 43], and another study
documented the increased prevalence of
fibromyalgia among women with AS [44]. In
efforts to increase the awareness and education
of referring providers, such as primary care
physicians and dermatologists, to reduce or
prevent delayed diagnoses and misdiagnoses,
various referral strategies have been suggested
(45].
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Earlier recognition of symptoms associated
with AS may help to reduce the number of
misdiagnoses, shorten the time to diagnosis of
AS, and lead to improved care and health-re-
lated quality of life. Predictors and/or prognos-
ticators of delayed diagnosis have been
documented. Features such as uveitis, enthesi-
tis, HLA-B27 expression, and metrics of disease
severity, disease activity, and quality of life such
as the Bath Ankylosing Spondylitis Functional
Index, Bath Ankylosing Spondylitis Disease
Activity Index, and AS Quality of Life have been
documented as predictors or correlates of
delayed AS diagnosis [39, 46-48]. Upon the
receipt of a diagnosis, patients with AS reported
a sense of empowerment as they began to
accept and understand the circumstances and
seek treatment; they reported feeling relief even
though they knew there was no cure for the
disease [5]. One of the primary hurdles for the
identification and referral of patients with AS is
the high prevalence of chronic back pain within
the population [2]. The median delay from time
of back pain diagnosis to rheumatologist refer-
ral was approximately 10 months; after a
rheumatology consultation, patients were
diagnosed with AS within 1 month; predictors
of quicker referral included younger age, male
sex, presence of uveitis, use of prescription
drugs and X-ray imaging, and primary care as
the referring physician specialty [2]. Thus,
increased awareness of AS and education of
signs and symptoms of AS among primary care
specialties may contribute to timely rheuma-
tology referral and ultimately accurate AS
diagnosis.

Our results should be interpreted in the
context of limitations inherent to all patient
surveys. Patient perspectives may be subject to
the patients’ bias and experience. Respondents
participating in the study were participating in
an online community and may be more likely
to take part regularly in research studies and,
thus, may have had greater interest in manag-
ing their disease. Our study included a higher
proportion of women than is typically observed
with AS; although AS is generally a male-domi-
nant disease [49], women are typically more
active online [50]. The study relied on patients’
self-report of diagnosis of AS, which may lead to

under- or overrepresentation of reporting of
symptoms; clinician-reported confirmation of
diagnosis was not obtained. However, the
majority of respondents in this study were using
biologic therapies, contributing to the validity
of the diagnoses.

In conclusion, this study showed that
respondents with AS sought medical help from
various types of healthcare providers in their
journey to obtain a diagnosis of AS and con-
fronted diagnosis delays and misdiagnoses.
Enhanced awareness of AS symptoms, particu-
larly in nonrheumatology settings, and over-
coming diagnosis obstacles may expedite
referrals to rheumatologists. A timely AS diag-
nosis and subsequent disease management may
improve disease outcomes and increase the
quality of life of patients with AS.
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