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Abstract: The diagnosis of primary Sjögren’s syndrome (pSS) can be challenging because the cardinal
sicca syndromes may be subjective and subclinical. Diagnostic delay is common among patients
with pSS. The aim of this study was to assess the time of lag between the onset of sicca symptoms
and a subsequent diagnosis of pSS. We used population-based data from Taiwan’s National Health
Insurance (NHI) claims directory spanning up to 6 years between 2006 and 2011. All NHI-covered
patients receiving a first-time approved catastrophic illness certificate (CIC) for pSS in 2011 were
included; their sicca symptoms and utilization of medical resources were then traced retrospectively
over five years to 2006. The time of lag was identified by observing the onset of sicca symptoms,
a diagnosis of Sjögren’s syndrome, and the related claim for CIC. A total of 1970 pSS patients were
included in this study. The median time of lag between the onset of sicca symptoms and pSS diagnosis
was 115 weeks (interquartile range [IQR] 27–205), and between pSS diagnosis and approval of CIC,
was 6 (IQR 2–37) weeks. During the time of lag between sicca symptoms, diagnosis, and approval of
a CIC for pSS, the median numbers of outpatient visits were 3 (IQR 1–8) and 3 (IQR 2–7), respectively.
These numbers were higher in female and elderly groups. Patients experience a significant diagnostic
delay of pSS and in the initiation of regular follow-up care. Targeted guardian programs or public
health interventions are required to inform symptom interpretation and reduce delays.

Keywords: primary Sjogren’s syndrome; diagnostic delay; population-based study

1. Introduction

Primary Sjögren’s syndrome (pSS) is a chronic systemic autoimmune disease. The es-
timated annual incidence of pSS is 4–6 per 100,000 inhabitants for both sexes, according to
population-based studies [1–4]. The hallmark of Sjögren’s syndrome is the lymphocytic
infiltration of exocrine glandular tissues, which is characterized by dryness of the eyes [5]
and mouth [6], resulting from impairment of the salivary and lachrymal gland function [7].
The diagnosis of pSS can be challenging because the cardinal features of sicca syndrome
may be subclinical, may be attributed to other causes such as medication or the aging
process, or may be misidentified as symptoms of other diseases.

pSS usually progresses slowly, with a benign course, slow deterioration in the salivary
function, and no dramatic changes in symptoms. Many patients may remain undiagnosed
as their presenting complaints are often subjective and non-specific. Numerous studies
have documented an increased risk of non-Hodgkin’s lymphoma (NHL) [8–14] and other
cancers [15–18] among pSS patients compared with the general population. Therefore,
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the early diagnosis of pSS is vital. Although prior studies have estimated the time of lag
for diagnosis in patients with rheumatoid arthritis [19–21], little is known regarding the
diagnostic delay of pSS.

This study aimed to assess the diagnostic delays in pSS. Using population-based
universal health insurance claims data from Taiwan, we investigated the interval between
the onset of sicca symptoms and a diagnosis of pSS.

2. Patients and Methods
2.1. Data Sources

The Taiwan National Health Insurance (NHI) program, which is a mandatory single-
payer and universal coverage health insurance system, was implemented in 1995, with its
coverage extending to 99.6% of Taiwan’s population by the end of 2011 [22]. The NHI
research database containing the program’s claims data has been released to researchers
in an electronically encrypted form since 1999 [23]. To avoid severe financial hardship for
families coping with major injuries/illnesses, the NHI specifies 31 categories of catastrophic
illness (e.g., cancers, hemophilia, autoimmune diseases, chronic renal failure, etc.) that
are exempt from co-payment and/or co-insurance. The attending physician of a patient
diagnosed as falling into one such category of catastrophic illness under the Ministry
of Health and Welfare guidelines can submit related information in application for a
catastrophic illness certificate (CIC). Applications are formally reviewed by a committee,
and if approved, patients are then exempted from co-payment and/or co-insurance [24].
The CIC and ambulatory care expenditures by visit files of the NHI claims data were used
in this study.

2.2. Patients and Study Design

This study is confined to patients approved for the CIC as a result of their pSS. To ob-
tain a CIC for pSS, the patient’s attending physician is required to provide relevant clinical
and laboratory information as part of the application for review, and the review committee
assess applications according to the criteria of the American–European Consensus Group
for pSS [25]. Excluded from the study were patients with multiple CICs, for pSS and
additional autoimmune diseases, such as systemic lupus erythematosus (SLE), rheumatoid
arthritis (RA), and other connective tissue diseases.

In designing this retrospective observational study, we included all patients with a
first-time approved CIC for pSS (the International Classification of Diseases 9th revision
Clinical Modification [ICD-9-CM] code 710.2) under NHI in 2011, and then sought to
retrospectively identify the first documented symptoms/signs of dry eye and/or dry
mouth via the ICD-9-CM 370.x (keratitis), 372.53 (conjunctival xerosis), 375.x (disorders
of the lacrimal system), and 527.x (diseases of the salivary glands) standards. Records
for all subjects were traced retrospectively, from the 2011 date of CIC approval by the
NHI Administration to 1 January 2006. Three time period of lag were recorded, including
between the initial recording of symptoms and the first diagnosis of pSS (lag-time 1),
between the first diagnosis of pSS and issuance of a CIC for pSS (lag-time 2), and between
the onset of symptoms and issuance of a CIC for pSS (lag-time 3) (Figure 1).

Figure 1. The time of lag before the diagnosis of primary Sjogren’s syndrome.
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This study was conducted in accordance with the Declaration of Helsinki and the
Declaration of Taipei on ethical considerations regarding Health Databases by the World
Medical Association. It was approved by the Institutional Review Board of Kaohsiung Med-
ical University Chung-Ho Memorial Hospital (IRB-NO: KMUH-IRB-EXEMPT-20140026).

2.3. Statistical Analysis

Descriptive statistics, including the median and interquartile range (IQR), were used
to compare the lag-time weeks and the times of outpatient visits. The unit of delay time
was weeks in this study. The Mann–Whitney U and Kruskal–Wallis tests were used to
ascertain gender and age differences in the time of lag. All the statistical analyses were
performed using SAS® Enterprise Guide 7.0 (SAS Institute Inc., Cary, NC, USA) and IBM®

SPSS® 21.0 (IBM Corp., New York, USA).

3. Results

A total of 1970 patients with a CIC for pSS were included in the study. Four subgroups
were identified according to the data recorded (Figure 2). Group A includes comprised
of 900 patients (45.7%) with records showing the onset of pSS symptoms or signs (time
point 1, T1), the first impression of pSS (time point 2, T2), and the date of CIC issuance
for pSS (time point 3, T3) (T1→T2→T3). Group B is defined as 212 patients (10.8%) with a
record of T1 and T3 (T1→T3), while group C represents 756 patients (38.4%) with records
for T2 and T3 (T2→T3). Finally, group D represents 102 patients (5.2%) whose records only
show a date of CIC issuance for pSS (T3 only) (Table 1).

Figure 2. The patient groups of the diagnostic delay for primary Sjogren’s syndrome.

Table 1. Number of patients in different groups and gender.

Group Total Female Male

n (%) n (%) n (%)

A 900 45.7 820 46.6 80 37.7
B 212 10.8 186 10.6 26 12.3
C 756 38.4 667 37.9 89 42.0
D 102 5.2 85 4.8 17 8.0
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The majority of patients were female (89%). The median time of lag between the first
appearance of sicca symptoms and an initial diagnosis of pSS was 94 (IQR 12–182) weeks in
men and 118 (IQR 30–208) weeks in women, with no age differentiation. The median time
of lag from a diagnosis of pSS to the issuance of a CIC for the condition was 6 (IQR 2–37)
weeks in men and 6 (IQR 2–37) weeks in women, also regardless of age. Additionally,
the median for time between the first symptoms and CIC issuance for pSS was 113 (IQR
11–225) weeks in men and 155 (IQR 48–249) weeks in women (Table 2). Lag-time 1 and
lag-time 3 exhibited statistical significance for different age groups and gender (Figure 3).

Table 2. Three items of the diagnostic delay in primary Sjögren’s syndrome (unit: weeks).

Gender
Age Group

Lag-Time 1 Lag-Time 2 Lag-Time 3

Median IQR Median IQR Median IQR

Female
All ages 118 30–208 6 2–37 155 48–249

0–44 72 19–177 5 2–29 105 31–212
45–64 110 22–196 6 2–41 152 37–249
≥65 160 70–244 5 2–38 198 100–266

Male
All ages 94 12–182 6 2–37 113 11–225

0–44 15 3–89 4 1–11 27 6–113
45–64 102 12–184 7 3–48 102 6–213
≥65 136 32–254 6 3–37 188 89–259

IQR, interquartile range.

Figure 3. Lag time of sicca symptoms, diagnosis, and catastrophic illness certificate (CIC) issuance for primary Sjögren’s
syndrome (pSS) by sex and age group.

The median number of outpatient visits prior to the diagnosis of pSS was 2 (IQR 1–5) times
in men and 3 (IQR 1–8) times in women. Female patients above 65 years of age required a
median number of outpatient visits of 6 before the diagnosis of pSS (IQR 2–13). Further
median calculations for outpatient visits are as follows: For visits between the first diagnosis
of pSS and CIC issuance for the condition, 4 (IQR 2–6) times in men and 3 (IQR 2–7) times
in women, and for visits taking place between initial signs of dry eyes and dry mouth,
and issuance of a CIC specifically for pSS, 5 (IQR 2–12) times in men and 7 (IQR 3–15) times
in women (Table 3).
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Table 3. Number of outpatient visits of three lag times for primary Sjögren’s syndrome.G

Gender
Age Group

Lag-Time 1 Lag-Time 2 Lag-Time 3

Median IQR Median IQR Median IQR

Female
All ages 3 1–8 3 2–7 7 3–15

0–44 2 1–4 3 2–6 5 2–10
45–64 3 1–7 4 2–7 7 4–14
≥65 6 2–13 4 2–8 9 4–20

Male
All ages 2 1–5 4 2–6 5 2–12

0–44 1 1–1 3 1–4 4 2–6
45–64 4 1–7 4 2–7 5 2–14
≥65 2 1–5 4 2–7 6 4–13

IQR, interquartile range.

4. Discussion

Primary Sjögren’s syndrome is a systemic autoimmune disease characterized by
lacrimal and salivary gland dysfunction with resultant dryness of the eyes and mouth.
The clinical presentation of dry eyes and dry mouth can be very subjective and may easily
be ignored by patients with pSS. In our study, we examined the intervals occurring between
the onset of pSS symptoms and diagnosis of the condition; the results suggest a significant
delay from clinical symptoms to a definite diagnosis and the commencement of follow-up
care for patients with pSS.

Our study observed that, for patients of all ages, the median time of lag before definite
diagnosis was nearly 2 and a half years (113 weeks) in men and over 3 years (155 weeks) in
women. A diagnosis of pSS was significantly more delayed for women than men, at 155
(IQR 48–249) weeks versus 113 (IQR 11–225) weeks. Elderly patients, both male and female,
waited the longest for a definite diagnosis of pSS, with the most significant delays affecting
women over 65 years of age, at 198 weeks (IQR 100–266). Patients in this group also needed
the largest number of outpatient visits for a diagnosis of pSS to be confirmed.

In the period of delay between the initial signs of pSS and a definite pSS diagnosis,
the median number of outpatient visits was 2 (IQR 1–5) times in men and 3 (IQR 1–8)
times in women. For younger men (under 45 years of age), less time elapsed before a
definite diagnosis was made, while for women in this age group, an initial impression of
pSS was less delayed than for older women. Before the diagnosis of primary Sjogren’s
syndrome, more outpatient visits were recorded for women than for men (7 vs. 5 times,
respectively). The median time of lag between the first clinical acknowledgement of
potential pSS and definite diagnosis of pSS (lag-time 2) was similar between groups and
much shorter than the time of lag between the onset of symptoms and impression of pSS
(lag-time 1), illustrating that once an impression of pSS has formed, the definitive diagnosis
will follow without a significant delay.

Although some studies have reported a diagnostic delay issue in rheumatoid arthri-
tis [20,21,26], psoriatic arthritis, and ankylosing spondylitis [19,27], to the best of our
knowledge, this study is the first of its kind to use population-based data on primary Sjo-
gren’s syndrome. First of all, the high validity of CIC-related diagnoses in the claims data
has ensured that this data set provided a valuable opportunity to estimate the delay time
for diagnosis in patients with pSS. Second, we had access to data on all of the outpatient
clinics. Third, we ruled out all those who had secondary Sjogren’s syndrome, thus avoiding
any over- or under-estimation of delay. A limitation of our study relates to the database,
which did not record patient symptoms and signs, or laboratory data for pSS.

Patients with pSS are at a greater risk of developing not only NHL [8–14], but also
other cancers [15–18], compared with the general population. In our previous study [18],
most of these cancers were diagnosed during the first 2 years following the diagnosis of pSS.
Early diagnosis and the initiation of regular follow-up can prevent the delayed detection of
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cancers in patients with pSS. A person’s educational level, cultural attitudes, and a lack
of awareness regarding the disease might influence lag times for the diagnosis of pSS.
The further provision and application of educational material to increase the awareness of
doctors and patients is very important.

5. Conclusions

Our study highlights the significant diagnostic delay of primary Sjögren’s syndrome
and in the initiation of regular follow-up care. Targeted public health interventions are
required to inform symptom interpretation and reduce delays.
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