
REVIEW
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ABSTRACT

Introduction: Primary Sjögren’s is a multi-sys-
tem autoimmune disease affecting patients’
physical, mental, and emotional wellbeing. The
epidemiology of Sjögren’s is not well under-
stood, and up-to-date epidemiological evidence
is needed to improve knowledge and awareness
of Sjögren’s among patients and healthcare
professionals, and to ascertain the global bur-
den of disease. The objective of this research
was to conduct a de novo systematic literature
review (SLR) to identify and synthesise evidence
on global epidemiology of primary Sjögren’s.
Methods: This SLR was conducted in May 2021
by searching MEDLINE and Embase databases,
relevant conference proceedings, websites of
registries, and health technology assessment
agencies and databases. Publications were

systematically screened for English language
articles reporting on the incidence, prevalence,
age at symptom onset, and age at diagnosis for
people with primary Sjögren’s.
Results: Of 3510 records identified, 68 publi-
cations were included, representing 62 unique
studies. Studies reported on age at symptom
onset (16/62; 25.8%) and age at diagnosis (43/
62; 69.4%) more frequently than incidence (7/
62; 11.3%) and prevalence (9/62; 14.5%). Pri-
mary Sjögren’s was found to have the highest
incidence and prevalence in females and in
older age groups (incidence: C65 years; preva-
lence: C75 years). Average age at onset and
diagnosis of primary Sjögren’s ranged between
34–57 years and 40–67 years, respectively.
Conclusions: This SLR identified a paucity of
incidence and prevalence data for primary
Sjögren’s, highlighting a need for further epi-
demiological studies. The global Sjögren’s
community must work together to follow the
defined classification criteria of primary Sjög-
ren’s and reporting guidelines for incidence and
prevalence data to allow for meaningful epi-
demiological comparisons across studies, set-
tings, and countries.
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Key Summary Points

Why carry out this study?

Primary Sjögren’s is a multi-system
autoimmune disease that affects the
salivary and lachrymal glands.

The global burden of primary Sjögren’s is
poorly understood, which is partly due to a
lack of patient and healthcare professional
awareness of the disease and limited
available epidemiological evidence.

The aim of this research was to conduct a
systematic literature review (SLR) to
identify and synthesize the most recent
evidence on global incidence, prevalence,
age of onset, and age of diagnosis of
primary Sjögren’s.

What was learned from this study?

Sixty-eight relevant publications,
corresponding to 62 unique studies, were
identified. The SLR found that incidence
and prevalence of primary Sjögren’s was
highest in females and in older age groups
(C65 years), while the average age at onset
and diagnosis of primary Sjögren’s ranged
between 34–57 years and 40–67 years,
respectively.

The SLR revealed that there were a limited
number of studies reporting on the
incidence and prevalence of primary
Sjögren’s and estimates varied widely
between studies, highlighting a key
weakness in the epidemiological evidence
base.

To address the weaknesses in the
epidemiological evidence base, the
defined classification criteria for primary
Sjögren’s should be adopted consistently
and studies should adhere to available
reporting guidelines for incidence and
prevalence data. This would improve the
comparability of epidemiological data
between studies, settings, and countries
and lead to a better understanding of the
true burden of primary Sjögren’s.

INTRODUCTION

Sjögren’s is an autoimmune disease affecting
the salivary and lachrymal glands [1], which can
occur in both people with no other autoim-
mune diseases (primary Sjögren’s), or people
with another autoimmune disease (secondary
Sjögren’s), most often systemic lupus erythe-
matosus (SLE) or rheumatoid arthritis [2]. While
ocular and oral dryness are often cited as hall-
mark symptoms of Sjögren’s, up to 30–50% of
people with Sjögren’s present with systemic
disease that affects multiple organs, including
neurological, pulmonary, articular, and kidney
involvement [3]. Such widespread disease has a
considerable impact on the health-related
quality of life of people with Sjögren’s [3], who
are affected psychologically as well as physically
with problems such as depression and fatigue,
frequently impacting their daily lives and abil-
ity to work [4].

The process of Sjögren’s diagnosis involves
the assessment of multiple parameters, such as
examination of medical history, specific ocular
and oral assessments, physical examination,
blood tests, and the use of biopsy and ultra-
sound to assess salivary glands [1]. Due to the
systemic nature of Sjögren’s, people with Sjög-
ren’s may initially present or be referred to a
broad range of medical and surgical specialties
outside of rheumatology, including internal
medicine, gynaecology, ophthalmology, der-
matology, otolaryngology, orthopaedic surgery
and dentistry, among others [5]. Initial presen-
tation to a specialty outside of rheumatology
has been associated with significant delays to
diagnosis, emphasizing the need for greater
awareness of Sjögren’s among healthcare pro-
fessionals (HCPs) [5].

Several sets of criteria have been developed
to aid diagnosis of Sjögren’s, such as the 1993
European Community Study Group criteria [6],
the 2002 American-European Consensus Group
(AECG) criteria [7], the 2012 American College
of Rheumatology (ACR) criteria [8], and the
2016 joint ACR and European Alliance of Asso-
ciations for Rheumatology (EULAR) criteria [9].
The diagnostic approach taken across these cri-
teria is broadly similar, and all allow the use of
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objective tests to diagnose Sjögren’s. However,
granular approaches vary between the different
classification criteria, and the fact that there
have not been consistently accepted criteria
may lead to underdiagnosis of the condition. In
addition, Sjögren’s is associated with a number
of non-specific symptoms, which can further
complicate diagnosis [10].

In 2016, another set of Sjögren’s classifica-
tion criteria (the 2016 ACR/EULAR criteria) [9]
were developed, increasing the heterogeneity of
classification criteria used between epidemio-
logical studies [10]. The 2016 ACR/EULAR cri-
teria differ from the previously used 2012 ACR
criteria, as the former recommends the use of
antibodies against Sjögren’s syndrome-related
antigen A (SSA; Ro) for diagnosis, instead of
anti-Sjögren’s syndrome-related antigen B (SSB;
La), or a combination of rheumatoid factor (Rf)
and anti-nuclear antibody (ANA) titer [8, 9].
Additionally, the 2016 ACR/EULAR criteria
permit the inclusion of results from Schirmer
testing and unstimulated whole saliva flow rate,
whereas these are not included in the 2012 ACR
criteria [8, 9].

Up-to-date epidemiological evidence is nee-
ded to improve knowledge and awareness of
Sjögren’s among patients and HCPs, as well as
to ascertain the global burden of the condition
on people with Sjögren’s, healthcare payers, and
providers. The objective of this research was to
conduct a de novo SLR to identify and synthe-
sise up-to-date published evidence on the global
incidence and prevalence, as well as the age at
symptom onset and age at diagnosis of primary
Sjögren’s.

METHODS

An SLR was performed according to a pre-spec-
ified protocol, which was not registered to
PROSPERO. An approach consistent with the
Cochrane Handbook for Systematic Reviews
and Interventions was taken [12]. The SLR was
conducted and reported in line with the Pre-
ferred Reporting Items for Systematic Review
and Meta-Analysis (PRISMA) guidelines [13].

Search Strategy

Online databases including Ovid Medical Liter-
ature Analysis and Retrieval System Online
(MEDLINE) and Epub Ahead of Print, In-Pro-
cess, In-Data Review & Other Non-Indexed
Citations and Daily 1946 to 12th May, 2021,
and Excerpta Medica Database (Embase) 1974 to
12th May, 2021 were searched on 13th May,
2021 using MEDLINE and Embase in accor-
dance with pre-specified search criteria to
identify relevant articles. The search strategies
used for each information source are sum-
marised in Supplementary Data S1 and S2. For
clarity, it should be noted that the SLR was
conducted in the English language only using
search terms related to the widely used
nomenclature of ‘Sjögren’s syndrome’. How-
ever, when discussing the context of the results
in this article, the updated terminology of
‘Sjögren’s’ will be used, which has been pro-
posed by patient advocacy groups, including
Sjögren’s Europe and the Sjögren’s Foundation,
in an effort to change perceptions of the disease
[14]. A plain language terminology table in-
cluding definitions of the epidemiology terms
used throughout this manuscript is provided in
Supplementary Data S3.

Conference proceedings from the previous
2 years (2019–2021) from the ACR, British
Society for Rheumatology (BSR), Canadian
Rheumatology Association (CRA), EULAR,
International Society of Pharmacoeconomics
and Outcomes Research (ISPOR; International
and Europe) were also hand-searched to identify
relevant abstracts (Supplementary Data S4).
Searches of registry and database websites, as
well as the Food and Drug Administration (FDA)
and European Medicines Agency (EMA) web-
sites, were conducted to identify further publi-
cations of interest (Supplementary Data S5). The
bibliographies of relevant SLRs and meta-anal-
yses identified during the search of electronic
databases and manual search of congresses were
also hand-searched to identify additional rele-
vant studies for inclusion. Information sources
searched in this SLR are summarised in Supple-
mentary Data S6.

Rheumatol Ther (2024) 11:1–17 3



Study Selection

The SLR aimed to report on the incidence and
prevalence, as well as the age at symptom onset
and the age at diagnosis of primary Sjögren’s in
Australia, Brazil, Canada, China, EU5 countries
(United Kingdom [UK], Italy, Spain, France, and
Germany), Japan, and the United States (US).
Inclusion and exclusion criteria used to assess
the relevance of abstracts and full texts are
presented in Table 1. In particular, studies that
reported on people with Sjögren’s\18 years of
age and those that did not explicitly state that
they reported on people with primary Sjögren’s,
were excluded. Studies reporting on secondary
Sjögren’s, or combined cohorts of patients with
primary and secondary Sjögren’s, were not
considered, in order to improve the homo-
geneity and specificity of the findings. Each
abstract and full text was reviewed against eli-
gibility criteria by two independent reviewers,
followed by consultation with a third indepen-
dent reviewer if a consensus could not be
reached. For both the abstract and full-text
review stages, 100% of the included records and
10% of the excluded records were verified by a
third independent reviewer. Studies that repor-
ted either the incidence or prevalence of pri-
mary Sjögren’s were assumed to report crude/
unadjusted values unless it was specified that
the reported values were stratified/adjusted to
specific population demographics (e.g., sex, age,
or race/ethnicity).

Data Extraction and Analyses

The following data were extracted: study details
(including but not limited to study methodol-
ogy, population eligibility criteria, and setting),
population characteristics (e.g., age, sex, race/
ethnicity, disease type, disease activity [EULAR
Sjögren’s Syndrome Disease Activity Index
(ESSDAI) scores [15], and/or EULAR Sjögren’s
Syndrome Patient-Reported Index (ESSPRI)
scores] [16], treatments for Sjögren’s), and epi-
demiological outcomes (e.g., incidence, preva-
lence, age at symptom onset, age at diagnosis).

Data extraction was performed in line with
guidelines from the University of York Centre

for Reviews and Dissemination [17]. Data from
each included study were extracted by a single
individual into a pre-specified extraction grid
(Microsoft Excel�), and independently verified
by a second individual. Any discrepancies or
missing information identified by the second
individual were discussed by both individuals
until a consensus was reached on the informa-
tion that should be presented in the extraction
grid. If necessary, a third individual was enlisted
to arbitrate the final decision. Articles reporting
on the same study were grouped and considered
as one unique study for subsequent review
stages, with the article reporting the main
results of the study considered as the primary
article, and additional articles considered as
secondary articles; both primary and secondary
articles were extracted. Where calculation errors
were identified or data were missing, clarifica-
tion was not sought from study authors.
Instead, the correct value was calculated where
possible and confirmed by a second indepen-
dent reviewer.

A formal data synthesis through meta-anal-
ysis or other summary methodology could not
be performed due to substantial inter-publica-
tion heterogeneity in study populations and
reported outcomes. A narrative summary was
carried out, considering risk of bias from the
quality assessment of each study.

Quality Assessment

The quality of included studies was assessed
using an adapted version of the Joanna Briggs
Institute checklist [18]. The checklist was
adapted to include additional questions tar-
geted to address the epidemiological aims of
this SLR. The full quality assessment checklist
can be found in Supplementary Data S7. One
reviewer completed the quality assessment and
extracted information that was verified by a
second independent reviewer; any discrepancies
were discussed until a consensus was reached. A
third individual was enlisted, where necessary,
to arbitrate the final decision.
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Table 1 Eligibility criteria for the SLR (population, intervention, comparison, outcomes and study design framework
[PICOS])

NMAs network meta-analyses, PICOS population, intervention, comparison, outcomes, and study design framework, SLR
systematic literature review
aPrimary Sjögren’s occurs without any other inflammatory, autoimmune diseases
bSecondary Sjögren’s occurs in association with another autoimmune diseases
cCase studies (and similar study designs) were tagged and excluded at the abstract screening stage

Rheumatol Ther (2024) 11:1–17 5



Ethical Approval

This article is based on previously conducted
studies and does not contain any new studies
with human participants or animals performed
by any of the authors.

RESULTS

Characteristics of Included Studies

After deduplication of search results, abstract
screening and full-text review, 68 publications
were included in the SLR, representing 62
unique studies (Fig. 1). Publications describing
included studies were published between 1979
and 2021; 55/62 (88.7%) of included studies
were published since 2007. Where reported, the
mean study follow-up period ranged from
5–12.4 years across included studies [19, 20].
The majority of studies (56/62, 90.3%) were
conducted in a single country and the most
represented geographies were Spain (15/62,
24.2%), China (12/62, 19.4%) and the US (8/62,
12.9%).

Out of 62 studies, 28 (45.2%) and 14 (22.6%)
were retrospective and prospective cohorts,
respectively. A further eight (12.9%) studies
were cross-sectional, while ten (16.1%) studies
used a case–control study design. Additionally,
29 (46.8%) studies reporting on data from reg-
istries or databases were identified. Of the 42
studies that reported on the study setting, the
majority (39/42, 92.9%) took place in a hospital
setting (inpatients, outpatients, and/or tertiary
centre). A summary of included publications is
presented in Supplementary Data S8.

Incidence

A total of 7/62 (11.3%) studies reported on the
incidence of primary Sjögren’s within a sample
cohort taken from the general population
(Supplementary Data S9) [21–27]. Where
reported, overall sample sizes ranged from
113,306 to *4.5 million people. Most studies
examining the incidence of primary Sjögren’s
(5/7, 71.4%) were conducted in the US [22–26],

while one study was conducted in Canada [21]
and another in France [27]. Incidence estimates
ranged from 3.5–3.9 per 100,000 person-years
[23, 26] and 0.3–26.1 per 100,000 persons
(Table 2) [21, 22, 24, 25, 27]. A single study,
conducted in New York in the US, reported the
incidence of primary Sjögren’s, stratified by
race/ethnicity [23]. The study reported that the
incidence of primary Sjögren’s was highest in
the Asian population, followed by the White
population, with lowest incidence rates repor-
ted in the Latino and Black populations [23].

Incidence of Sjögren’s by age was reported in
two studies (2/62, 3.2%; both carried out in
Olmsted County, MN, USA) and was found to
be highest in people aged C65 years [24, 25].
Similarly, the four studies (4/62, 6.5%) report-
ing incidence of primary Sjögren’s by sex were
all conducted in the US and showed that
females had a higher incidence of the disease
than males across all age subgroups [23–26].
Overall, incidence of primary Sjögren’s for
females was reported as 8.7–9.5 per 100,000
persons (age-adjusted) and 5.7–6.9 per 100,000
person-years (age-adjusted). For males, the
reported incidence ranges were 1.1–1.6 per
100,000 persons (age-adjusted) and 0.5–1.0 per
100,000 person-years (age-adjusted) [23–26]. In
contrast to the female population, the oldest
age group of males (C75 years) was found to
have a dramatically higher incidence of primary
Sjögren’s than younger age groups across all
three studies (3/62, 4.8%) reporting incidence
of primary Sjögren’s stratified by age and sex
[24–26].

A change in incidence of primary Sjögren’s
over time was described in one study (Olmsted
County, MN, USA) [24]. The incidence of pri-
mary Sjögren’s was noted to increase signifi-
cantly over a 40-year period (p=0.005) from 4.2
(1976–1985) to 5.9 (2006–2015) per 100,000
persons [24].

Prevalence

A total of 9/62 (14.5%) studies reported on the
prevalence of primary Sjögren’s (Table 2)
[23, 27–34]. Of these, three (33.3%) reported on
point prevalence [28, 31, 33], five (55.6%)
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reported on period prevalence
[23, 27, 29, 30, 32], and one (11.1%) study did
not provide details on the type of prevalence
reported [34]. Sample sizes for studies reporting
point prevalence ranged from 1205 to[100,000
people across two studies [31, 33], with the third
study not reporting on the sample size [28].
Across the five studies that reported on period
prevalence, two reported on sample sizes, which
ranged from 4916 to *1.5 million people
[23, 32]. Of the nine studies that reported on
the prevalence of primary Sjögren’s, four
(44.4%) were carried out in EU5 countries, with
two (22.2%) studies each conducted in Spain
and France (Table 2) [27, 28, 30, 32]. Prevalence
was reported with a variety of metrics and ran-
ged from 0.03%–0.77% [29, 32–34], 5.5–10.3 per
10,000 persons [24, 28], 22–32 per 100,000
persons [27, 30], and 12.4 (unadjusted) or 13.1
(age-adjusted to the US population in 2000) per
100,000 person-years; prevalence estimated
scaled to 100,000 persons are reported in
Table 2 [23]. The variety of prevalence reporting
metrics limited direct comparison between
studies.

The single study (1/9, 11.1%) discussed pre-
viously that was conducted in New York in the
USA, reporting prevalence of primary Sjögren’s
stratified by race/ethnicity, reported that
prevalence was highest in the White popula-
tion, followed by the Asian, Latino, and Black
populations [23]. Prevalence of Sjögren’s was
generally reported to rise with increasing age in
both males and females, and was highest in
people aged C75 years (32.3 per 10,000 persons)
and lowest for those aged 18–44 years (2.2 per
10,000 persons) [31]. Only two studies (22.2%),
both conducted in the USA, reported prevalence
of primary Sjögren’s by sex, with prevalence
reported to be substantially higher in females
than in males, at 20.5 vs. 3.1 per 100,000 per-
son-years (period prevalence)[21] and 16.3 vs.
3.1 per 10,000 persons (point prevalence) [29].
Prevalence was higher in females across all race/
ethnicity and age subgroups [23, 31].
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Age at Symptom Onset and Diagnosis

Out of 62 studies, 16 (25.8%) and 43 (69.4%)
studies reported on age at symptom onset and
age at diagnosis, respectively. In summary, the
average age at symptom onset ranged from
34–57 years (excluding results from Botsios
2011 that reported on subgroups stratified by
age at symptom onset) [35–37] and the average
age at diagnosis ranged from 40–67 years (Sup-
plementary Data S10 and S11) [36, 38]. The
mean age at symptom onset was slightly lower
in China (34–54 years) in comparison to the
mean age at symptom onset reported in Euro-
pean countries (42–57 years). In contrast, the
age at diagnosis was broadly similar between
geographic locations: European studies: 45–67
years; Asian studies: 40–62 years; North Ameri-
can studies: 53–59 years; Australian studies:
48–60 years.

Only one study (2.3%) reported on age at
diagnosis stratified by race/ethnicity and found
that white patients tended to be diagnosed with
primary Sjögren’s at a slightly older age as
compared to patients of other races/ethnicities
[39]. No studies reported on age at symptom
onset stratified by race/ethnicity.

A small number of studies reported age at
symptom onset (2/16, 12.5%) and age at diag-
nosis (5/43, 11.6%) stratified by sex. Overall,
these studies suggested that age at symptom
onset is slightly higher in males (mean:
55–57 years) than females (mean: 53 years)
[35, 40]. Likewise, age at diagnosis was found
to be slightly higher in males than females,
with means ranging between 53–67 years and
51–64 years across the five studies, for males and
females, respectively [23, 27, 38, 41, 42].

Quality Assessment

The domains of the modified version of the
Joanna Briggs Institute quality assessment
checklist used are outlined in Supplementary
Data S7. Overall, included studies were deemed
to be at a low risk of bias (Supplementary Data
S12). Coverage of data analysis, sampling of
participants and condition identification were
key domains in which the included studies

performed particularly well (i.e., the risk of bias
was low). The risk of bias was highest in the
study subject description, confounding and
study design domains, which may be attributed
to the stringent criteria used for the quality
assessment. Notably, only a few studies were
determined to have a low risk of bias in the
sample size domain. This can also be explained
by the stringent criteria that were applied to the
quality assessment, where only studies with an
overall sample size of[100,000 people were
considered to satisfy this domain. In addition,
many studies did not report the overall sample
size.

Five studies (8.1%) included in this SLR
reported on a large international database, the
Big Data Sjögren Project Consortium
[38, 39, 43–45]. Generally, these studies per-
formed well, with 6–9 of the 12 quality assess-
ment domains indicating low risk of bias across
all five studies. However, none of the five stud-
ies performed well in the study subject
description domain. This can be explained by
the stringent requirement to describe the age,
sex, and race/ethnicity of the overall study
population to satisfy this domain (as opposed to
just one or two of these characteristics). There-
fore, the five studies reporting on the Big Data
Sjögren Project Consortium can generally be
considered to be at a low risk of bias.

DISCUSSION

This SLR provides an up-to-date summary of the
available evidence for the incidence, preva-
lence, age at symptom onset, and age at diag-
nosis of primary Sjögren’s from a global
perspective, following the introduction of the
2016 ACR/EULAR diagnostic criteria. Results
from 62 studies suggest that women and those
in older age groups have the highest incidence
and prevalence of Sjögren’s, and that age at
symptom onset and diagnosis ranges between
34–57 years and 40–67 years, respectively. Yet,
the SLR also identified a paucity of global epi-
demiology studies on Sjögren’s, highlighting an
unmet need in this area.

This SLR identified an incidence range of
3.5–3.9 per 100,000 person-years or 0.3–26.1 per
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100,000 persons [21–23, 26]. The range of inci-
dence estimates identified in this SLR exceeded
the range found in Qin et al. 2015 (6.9–20.1 per
100,000 person-years) [11], with the prevalence
estimates identified in both studies proving to
be even more variable. The current SLR identi-
fied a prevalence range of 12.4–13.1 per 100,000
person-years or 22.0–770.0 per 100,000 persons
(once metrics were scaled to 100,000 persons)
[27, 34]. Qin et al. 2015 observed even larger
variability in prevalence estimates, ranging
from 11.3–3790.1 per 100,000 persons [11]. This
wide variation affirms the need for robust,
population-wide epidemiology studies to fur-
ther understand the incidence and prevalence
of Sjögren’s.

Considerable variations in incidence and
prevalence estimates are also observed for other
autoimmune diseases such as SLE [46], where
the overall incidence in Europe varies between
1.5[47, 48] and 7.4 [49] per 100,000 person-
years. Even greater variations are seen for SLE
prevalence estimates, which range from 29.0
[47] to 210.0 [50] per 100,000 persons in Europe
[46]. The variation in epidemiological estimates
for SLE and those reported here for Sjögren’s
may be due to study methodology and the cri-
teria used to define cases. For example, some
studies that were identified in the review used
robust classification criteria to define cases
[27, 51, 52], whereas others considered a diag-
nosis by a physician, even if not with a stan-
dardized method, to be sufficient for case
ascertainment [31]. The geographical variation
in Sjögren’s epidemiology estimates and data
availability in this review may also reflect dif-
ferences in availability of study funding and
patient registry data across countries [53]. In
addition, varying estimates may be influenced
by external, non-measured variables, such as a
possible increased awareness of Sjögren’s in
medical communities; for instance, in 2012, the
patient advocacy group Sjögren’s Foundation
launched an awareness campaign to reduce the
diagnostic delay for Sjögren’s by 50% in 5 years.
In 2018, the goal was reportedly surpassed,
reducing the time to diagnosis from approxi-
mately 6.0 to 2.8 years [54]. Variable epidemio-
logical estimates may also be impacted by the
increased availability of more accurate

diagnostic testing over time, such as standard-
ised techniques for diagnosis via salivary gland
biopsy [55].

As with other autoimmune conditions such
as SLE [46], the incidence and prevalence of
primary Sjögren’s was reported to be higher in
females than in males, which is consistent with
the findings of Qin et al. [11]. For instance, the
difference in incidence between sexes for Sjög-
ren’s is around 6–11 times higher in females
than males, respectively, compared to *5 times
for SLE [46]. The reasons for sex differences in
autoimmune diseases could include genetic and
hormonal differences [56], but may also include
differences in presenting symptoms [42], and
sex-related differences in healthcare-seeking
behavior [57], leading to a possible underdiag-
nosis in males and greater awareness among
HCPs for primary Sjögren’s in females. Results
from this SLR also suggest that for both sexes,
incidence and prevalence increase with age [24].
Given the multi-system involvement and con-
siderable impact of the disease on the physical
and mental health of affected patients, this
finding is significant as the ageing global pop-
ulation could confer an increase in the overall
healthcare burden of primary Sjögren’s [58].

The difference between average ages of onset
(34–57 years) [35, 36] and diagnosis (40–-
67 years)[36, 38] identified by this SLR reflects
the known diagnostic delays in Sjögren’s [59],
thought to be related to the diverse symp-
tomatology and generally poor familiarity of
Sjögren’s among non-rheumatology HCPs [60].
However, prompt diagnosis is important for
treating symptoms and for monitoring the
potential life-threatening complication of lym-
phoma, which is known to occur at far higher
rates in people with primary Sjögren’s than in
the general population [60].

The female predominance and average age at
symptom onset of primary Sjögren’s have
important implications, as both disease mani-
festations and potential commencement of
therapy are likely to overlap with the window of
childbearing potential for women. Primary
Sjögren’s has been associated with a range of
gynaecologic and obstetric complications,
including: vaginal dryness, increased risk of
sub-fertility/infertility, foetal complications
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(especially neonatal lupus and congenital heart
block) and foetal loss [61–63]. Furthermore,
some systemic therapies for primary Sjögren’s
such as hydroxychloroquine and methotrexate
have been shown to carry teratogenic risk
[64–66]. Therefore, prompt diagnosis and con-
sidered management of primary Sjögren’s is
especially important for improving pregnancy-
related outcomes for women of childbearing
potential.

Overall, the findings of this SLR provide key
insights into the demographics and epidemiol-
ogy of primary Sjögren’s. In particular, the age
at onset of primary Sjögren’s overlaps with the
ages of childbearing and employment, meaning
that poor disease control carries both health-
related and economic-burden for society
[67, 68]. Additionally, the observed rising
prevalence of primary Sjögren’s with increasing
age, within the context of an ageing global
population, means that healthcare providers,
payers, and policy-makers must work together
to facilitate cost-effective solutions for people
with primary Sjögren’s that carry sustainable,
long-term budget impacts for healthcare
systems.

Limitations of the Evidence

This SLR identified a lack of studies reporting on
incidence and prevalence of primary Sjögren’s,
with even fewer studies stratifying the results by
demographic factors. It is possible that with the
emergence of large registries such as the Big
Data Sjögren Consortium, smaller scale epi-
demiology studies are no longer considered
sufficiently robust in comparison. The studies
that reported on the incidence and prevalence
of primary Sjögren’s were conducted across a
limited range of countries within the SLR eligi-
bility criteria, with a substantial proportion of
studies (5/7, 71.4% of incidence studies; 2/8,
25.0% of prevalence studies) reporting on
results from the US. Therefore, conducting a
meaningful assessment of geographical differ-
ences in the prevalence or incidence of primary
Sjögren’s was not possible, due to a lack of evi-
dence. Furthermore, differences in study
methodologies, metrics for reporting incidence

and prevalence, and standardisation techniques
made direct comparisons between studies chal-
lenging. Therefore, no meta-analysis or other
methodologies were possible to provide robust,
modeled epidemiological outcomes.

Moreover, a substantial proportion of studies
did not provide a detailed description of the
clinical setting, creating difficulties in contex-
tualisation of the results. There were also very
few population-based studies, potentially lead-
ing to bias in reported epidemiological esti-
mates. As previously mentioned, the fact no
single classification criteria for Sjögren’s has yet
been consistently adopted, contributes to the
challenge of understanding the true epidemi-
ology of Sjögren’s [10]. This is confirmed by the
findings of this SLR, where studies reporting on
the epidemiology of Sjögren’s used a variety of
classification criteria for case definition and
ascertainment.

Limitations of the SLR

One potential limitation of this SLR was the
restriction of studies to those published in the
English language. The rationale for the decision
was that it was reasonable to assume that the
vast majority of relevant evidence is expected to
be published in English, especially considering
the multinational nature of the large Sjögren’s
registries and associated publications. In addi-
tion, studies that did not explicitly state that
they reported on people with primary Sjögren’s,
and studies that reported on people with
Sjögren’s\18 years of age, were also excluded
from the study. The exclusion of studies not
clearly describing people with primary Sjög-
ren’s, in particular when study populations
combined primary and secondary Sjögren’s
cohorts, was intended to increase the homo-
geneity and robustness of resulting data. Simi-
larly, the age restriction was implemented to
reduce bias introduced by paediatric cohorts,
which frequently represent a distinct clinical
entity, in terms of autoimmune diseases, to
their adult counterparts [69, 70]. Another
potential limitation of this SLR is that when
calculation errors were identified or data were
missing from the included studies, clarification
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was not sought from study authors. Instead, the
correct value was calculated when possible and
confirmed by a second independent reviewer.

Future research should be conducted to
strengthen the limited and heterogenous evi-
dence base for the incidence and prevalence of
primary Sjögren’s, particularly outside the US,
to enable assessment of geographic and cultural
factors, and ultimately modeling of the epi-
demiology of Sjögren’s. Although this SLR did
not assess the incidence and prevalence of sec-
ondary Sjögren’s, additional research to better
understand and describe the epidemiology of
secondary Sjögren’s may also be warranted.
Some stakeholders advocate for the distinction
between primary and secondary Sjögren’s to be
abandoned due to a lack of evidence supporting
a pathological distinction between the subsets
and because secondary Sjögren’s is much less
researched and is often excluded from all-im-
portant clinical trials [71, 72]. A comprehensive
overview of the published epidemiology litera-
ture on all people affected by the disease would
also help the field to understand the relative
epidemiological burden of Sjögren’s compared
to other autoimmune diseases and to assess the
overall burden of Sjögren’s on affected individ-
uals and society.

CONCLUSIONS

This SLR identified an unmet need for studies
on the epidemiology of primary Sjögren’s, and
in particular, a paucity of incidence and preva-
lence data across a diverse range of geographies.
There is a need for the Sjögren’s community to
align on the methodology used for the classifi-
cation of Sjögren’s and reporting of incidence
and prevalence estimates, to allow meaningful
epidemiological comparisons across studies.
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a systematic review and meta-analysis. Ann Rheum
Dis. 2015;74(11):1983–9. https://doi.org/10.1136/
annrheumdis-2014-205375.

14 Rheumatol Ther (2024) 11:1–17

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.1136/rmdopen-2018-000789
https://doi.org/10.1136/rmdopen-2018-000789
https://doi.org/10.1111/bjh.13192
https://doi.org/10.2147/ppa.S132751
https://doi.org/10.1093/rheumatology/ker208
https://doi.org/10.1093/rheumatology/ker208
https://doi.org/10.55563/clinexprheumatol/s8l2n0
https://doi.org/10.55563/clinexprheumatol/s8l2n0
https://doi.org/10.1002/art.1780360309
https://doi.org/10.1002/art.1780360309
https://doi.org/10.1136/ard.61.6.554
https://doi.org/10.1136/ard.61.6.554
https://doi.org/10.1002/acr.21591
https://doi.org/10.1002/acr.21591
https://doi.org/10.1002/art.39859
https://doi.org/10.2147/clep.S47399
https://doi.org/10.2147/clep.S47399
https://doi.org/10.1136/annrheumdis-2014-205375
https://doi.org/10.1136/annrheumdis-2014-205375


12. Higgins JPT, Thomas J, Chandler J, Cumpston M, Li
T, Page MJ, et al. Cochrane handbook for systematic
reviews of interventions. Available at: www.
training.cochrane.org/handbook [Last accessed:
November 2021]. 2019.

13. Moher D, Liberati A, Tetzlaff J, Altman DG. Pre-
ferred reporting items for systematic reviews and
meta-analyses: the PRISMA statement. Int J Surg.
2010;8(5):336–41. https://doi.org/10.1016/j.ijsu.
2010.02.007.
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of primary Sjögren’s syndrome out of the ESSDAI
classification: Prevalence and clinical relevance in a
large international, multi-ethnic cohort of patients.
Clin Exp Rheumatol. 2019;37(Supplement3):
S97–106.

46. Barber MR, Drenkard C, Falasinnu T, Hoi A, Mak A,
Kow NY, et al. Global epidemiology of systemic
lupus erythematosus. Nat Rev Rheumatol.
2021;17(9):515–32. https://doi.org/10.1038/
s41584-021-00668-1.

47. Magro R, Borg AA. Characterisation of patients with
systemic lupus erythematosus in Malta: a popula-
tion based cohort cross-sectional study. Biomed Res
Int. 2018. https://doi.org/10.1155/2018/2385386.

48. Otsa K, Talli S, Harding P, Parsik E, Esko M, Teepere
A, et al. Prevalence and incidence of systemic lupus
erythematosus in the adult population of Estonia.
Lupus. 2017;26(10):1115–20. https://doi.org/10.
1177/0961203316686705.

49. Gergianaki I, Fanouriakis A, Repa A, Tzanakakis M,
Adamichou C, Pompieri A, et al. Epidemiology and
burden of systemic lupus erythematosus in a
Southern European population: data from the
community-based lupus registry of Crete, Greece.
Ann Rheum Dis. 2017;76(12):1992–2000. https://
doi.org/10.1136/annrheumdis-2017-211206.
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between primary Sjögren’s syndrome and pregnancy
complications: a systematic review and meta-analysis.
Clin Rheumatol. 2016;35(8):1949–55. https://doi.org/
10.1007/s10067-016-3323-9.

64. British National Formulary: Hydroxychloroquine
sulfate. Available at: https://bnf.nice.org.uk/drugs/
hydroxychloroquine-sulfate/#pregnancy. [Last
Accessed: June 2022]. 2022.

65. British National Formulary: Methotrexate. Avail-
able at: https://bnf.nice.org.uk/drugs/metho-
trexate/#pregnancy. [Last Accessed: June 2022].
2022.

66. Huybrechts KF, Bateman BT, Zhu Y, Straub L,
Mogun H, Kim SC, et al. Hydroxychloroquine early
in pregnancy and risk of birth defects. Am J Obstet
Gynecol. 2021;224(3):290.e1-e22. https://doi.org/
10.1016/j.ajog.2020.09.007.

67. Rodrigues KC, Grosjean A, Hügle T, Dumusc A.
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72. Sjögren’s Foundation: Why language matters:
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