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Psoriatic arthritis is increasingly recognized as 
a systemic inflammatory disease with multiple 
comorbidities, yet the full spectrum of dental 
complications associated with psoriatic arthritis has 
not been clearly defined. This nationwide population-
based cohort study evaluated whether patients with 
psoriatic arthritis are at elevated risk of diverse 
dental diseases. Using a nationwide population-based 
health insurance database, we identified 40,920 
newly diagnosed psoriatic arthritis cases and 204,468 
age- and sex-matched controls. Dental outcomes 
included dental caries, pulp and periapical disease, 
periodontal disease, gingival changes and tooth 
loss. Cox proportional hazards models were used 
to estimate adjusted hazard ratios (aHRs). PsA 
patients exhibited significantly increased risks of 
dental caries (aHR 1.342), pulp and periapical 
disease (aHR 1.633) and periodontal disease (aHR 
1.268). Subtype analyses revealed elevated risks 
for acute and chronic gingivitis, aggressive and 
chronic periodontitis, periodontosis and unspecified 
periodontal disease. These findings highlight the need 
for comprehensive oral health surveillance in patients 
with psoriatic arthritis.
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Psoriatic arthritis (PsA) is a complex inflammatory
musculoskeletal condition characterized by joint

inflammation, entheseal involvement and spinal
manifestations, and represents one of the most
clinically significant systemic complications associated
with psoriasis (1, 2). It develops in up to 30%

of patients with psoriasis and typically appears
7–10 years following the initial psoriatic skin
lesions (1, 3, 4). Although previously regarded as
relatively benign, PsA is now known to follow
a destructive and progressive course, leading to
substantial morbidity and impaired quality of life (4, 5).
The disease also shares multiple systemic associations
with psoriasis, including uveitis, inflammatory bowel
disease, cardiovascular complications, hepatic steatosis
and metabolic syndrome (2, 4).

Recent research has identified dental disease,
particularly chronic periodontitis, as an emerging
comorbidity in psoriasis (6, 7). Meta-analyses have
concluded that individuals with psoriasis may be at
increased risk of developing periodontitis and tend to
exhibit poorer periodontal health (8, 9). Given the close
relationship between psoriasis and PsA, it is reasonable
to predict a higher prevalence of dental problems among
patients with PsA. In fact, a few studies have reported
a higher incidence of periodontitis among patients with
PsA compared to the control group (10–13). However,
in comparison to psoriasis, there is a limited amount
of research investigating the relationship between
PsA and periodontitis. Furthermore, no comprehensive
studies have investigated the full spectrum of potential
oral health complications beyond periodontitis in PsA
patients.

The present study aimed to investigate the association
between PsA and various dental comorbidities including

SIGNIFICANCE
Psoriatic arthritis is a chronic inflammatory condition
that affects not only the joints and skin but also
broader aspects of systemic health. In this study,
patients with psoriatic arthritis were found to have
a higher burden of dental conditions, including dental
caries, pulp and periapical disease and periodontal
disorders. These findings suggest that sustained systemic
inflammation may adversely influence oral health. Our
results underscore the clinical relevance of oral health
assessment in patients with psoriatic arthritis.
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periodontitis. To maximize data comprehensiveness for
PsA patients, we analysed a large population-based
cohort data from Korea. Furthermore, we conducted a
specialized subgroup analysis to ascertain whether early
introduction of biologics or JAK inhibitors had any
impact on the development of dental complications.

MATERIALS AND METHODS

Study population

This study was a retrospective nationwide population-
based cohort analysis utilizing administrative health
records from Korean National Health Insurance
Service (NHIS), which delivers healthcare coverage
for nearly the entire population of Korea (14).
This NHIS registry maintains longitudinal healthcare
information encompassing patient demographics (age,
gender, socioeconomic status), healthcare utilization
data (clinical data according to the International
Classification of Diseases, 10th revision [ICD-10] and
insurance claims) and health screening results from
the National Health Screening Program (15, 16). For
research purposes, investigators can obtain access to
a de-identified and customized dataset upon approval
from the NHIS and the authors declare no conflict of
interest with NHIS.

The PsA cohort included individuals aged 18 years or
older with incident of PsA, defined as having at least 2
recorded visits to a medical institution with a diagnosis
of PsA (ICD-10 codes: L40.5, M07.0-M07.3, M09.0) or
who were enrolled in the Rare and Intractable Disease
(RID) registration programme (code V237) for PsA
between 1 January 2010, and 31 December 2020. This
definition aimed to capture the largest possible number
of new cases of PsA. We implemented a one-year
lookback period to exclude patients with pre-existing
oral health conditions prior to PsA onset. Control
participants were randomly selected from the general
population using 1 : 5 matching by age and sex, with
exclusion of any individuals diagnosed with PsA or
psoriasis.

Data collection and interpretation

To assess baseline health status, the health screening
results closest to the date of PsA diagnosis were used.
Information collected included participants’ height,
weight, body mass index (BMI), smoking status and
alcohol consumption patterns. Comorbid hypertension
or diabetes were defined by relevant ICD-10 diagnoses
accompanied by medication prescriptions within the
preceding year.

Oral health outcomes were tracked through claims
data extracted until December 2022 or participant death,
whichever occurred first. Target conditions included:
dental caries (ICD-10 code K02), pulp and periapical

conditions (K04), periodontal disease (K05), gingival
changes such as recession (K06.0), gingival hypertrophy
(K06.1) and tooth loss (K08.0, K08.1). For periodontal
disease, we performed detailed analysis using specific
diagnostic subcodes (K05.0-K05.6).

Subgroup analysis

For subgroup analysis, patients with PsA were
further categorized based on whether they received a
prescription for biologics or JAK inhibitors within 1
year of diagnosis, to assess whether early initiation
of these therapies influenced the risk of dental
comorbidities. The list of biologics included infliximab,
etanercept, adalimumab, abatacept, ustekinumab,
golimumab, secukinumab, ixekizumab and guselkumab,
along with the JAK inhibitor tofacitinib, all of which
were approved for the treatment of PsA in Korea prior
to December 2022.
Sensitivity analysis. To minimize potential
misclassification of the diagnosis, we conducted a
sensitivity analysis using a stricter diagnostic criterion,
defining PsA as having at least 3 recorded visits to a
medical institution with a corresponding diagnosis.

Statistical analysis

We compared the baseline characteristics of the
study groups using Student t-test for continuous
variables and Pearson χ2 test for categorical variables.
Incidence rates of dental comorbidities were calculated
by dividing the number of incident events by the
total person-time at risk and expressed per 1,000
person-years. The cumulative incidence of each dental
comorbidity was estimated using the Kaplan-Meier
method and compared between the PsA and control
cohorts using the log-rank test. To evaluate the risk
of developing dental comorbidities in the PsA and
control cohorts, we used Cox proportional hazards
models to calculate hazard ratios (HRs) with 95%
confidence intervals (CIs). The models were adjusted
for potential confounders, including income level
(quartiles), healthcare utilization (hospitalization and
mean number of outpatient clinic visits), smoking
status (never, past, current, missing data), BMI
(<18.5, 18.5–22.9, 23.0–24.9, ≥25.0, missing data),
alcohol consumption (hazardous drinking, not), diabetes
and hypertension. Hazardous drinking was defined
using Korean guidelines: weekly consumption >112
g (men<65 years), >56 g (men≥65 years), >56 g
(women<65 years), or >28 g (women≥65 years), or
single-session consumption >40 g (men) or >32 g
(women) (17). A subgroup analysis was conducted
to compare the incidence of dental comorbidities
according to early initiation of a biologic agent or JAK
inhibitor within 1 year of PsA diagnosis. Statistical
significance was defined as a 2-sided p-value less
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than 0.05. Statistical analysis was performed with SAS
(version 9.4; SAS Institute Inc., Cary, NC, USA) and R
(version 4.3.0; R Core Team, Vienna, Austria).

Ethics

The study protocol was approved by the Institutional
Review Board of Korea University Guro Hospital
(2023GR0145), which also waived the need for
informed consent due to the population-level nature of
the study. Additionally, the National Health Information
Data Request Review Committee approved the protocol
and authorized the use of NHIS data for research
purposes (NHIS-2024-12-1-042). The study was carried
out in accordance with the principles outlined in the
Declaration of Helsinki.

RESULTS

Study population and baseline characteristics

A total  of  71,666 individuals  initially fulfilled the
inclusion criteria for  the PsA group,  including 6,145
patients  enrolled under RID registration programme.
Subsequently,  30,746 individuals  who had received
a diagnosis  for  a  dental  condition within the year
preceding their  PsA diagnosis  or  had missing data
were excluded,  resulting in a final  cohort  of  40,920
patients  with newly diagnosed PsA, alongside a
control  group of  204,468 individuals  matched by age
and sex (Fig.  1).

Table I summarizes the baseline characteristics
of the study participants. In the PsA cohort, the
average age was 57.09 years, with women comprising
the majority (63.29%, n=25,897). Compared with
the control group, individuals with PsA were more
frequently characterized by lower income levels,
higher healthcare utilization, and a higher prevalence
of diabetes and hypertension. Although statistically
significant differences were also observed between the 2
groups in BMI, smoking status and alcohol consumption
patterns, these findings should be interpreted with
caution given the substantial proportion of missing data.

Dental comorbidities in the PsA cohort

In the PsA cohort, the incidence rates per 1,000 person-
years were 0.71 for dental caries, 1.23 for pulp and
periapical conditions, 8.05 for periodontal disease, 0.04
for gingival changes and 0.13 for tooth loss (Table II).
Comparatively, the corresponding rates in the control
cohort were 0.43 for dental caries, 0.63 for pulp and
periapical conditions, 5.12 for periodontal disease, 0.02
for gingival changes, and 0.11 for tooth loss.

After adjusting for multiple confounding factors,
participants with PsA demonstrated significantly higher
adjusted hazard ratios (aHRs) for dental caries (aHR:
1.342; 95% CI:1.146–1.571), pulp and periapical
conditions (aHR: 1.633; 95% CI: 1.445–1.846) and
periodontal disease (aHR: 1.268; 95% CI: 1.209–1.329)
compared with the control group (Table III). Kaplan–
Meier analysis further indicated a progressive increase

Fig. 1. Study flowchart. A total of 71,666 individuals met the initial inclusion criteria for the psoriatic arthritis group, including 6,145 registered
under the RID program. After excluding 30,746 individuals with any dental diagnosis in the year preceding psoriatic arthritis onset or missing data,
40,920 newly diagnosed patients were included. Age- and sex-matched controls (n=204,468) were selected for comparison.
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in the risk of these oral health conditions correlating
with longer PsA duration (Fig. 2). However, the risk
of gingival changes or tooth loss did not show a
statistically significant rise in the PsA group, regardless
of adjustment for cofactors.

When analysing specific periodontal conditions,
the PsA cohort showed significantly elevated risks:
acute gingivitis (aHR: 1.247; 95% CI: 1.147–1.356),
chronic gingivitis (aHR: 1.477; 95% CI: 1.256–1.736),
aggressive periodontitis (aHR: 1.328; 95% CI: 1.223–

Table I. Baseline characteristics of the psoriatic arthritis and
control cohorts

Psoriatic
arthritis cohort
(n=40,920)

Control cohort
(n=204,468)

p-value

Mean age±SD, years 57.09±16.10 57.08±16.10 -
Sex, female, n (%) 25,897 (63.29) 129,420 (63.30) -
Insurance type, n (%)
Non-medical aid
Medical aid

37,939 (92.72)
2,981 (7.28)

195,309 (95.52)
9,159 (4.48) <0.0001

Income level, N (%)
1st quartile, lowest
2nd quartile
3rd quartile
4th quartile, highest
Missing data

10,807 (26.41)
7,735 (18.90)
9,348 (22.84)
12,222 (29.87)
808 (1.97)

47,897 (23.43)
38,664 (18.91)
47,522 (23.24)
65,852 (32.21)
4,533 (2.22) <0.0001

Healthcare utilization
Hospital admission, n (%)
Mean number of outpatient
clinic visits±SD

8,859 (21.65)
30.41±31.80

29,606 (14.48)
16.52±22.65

<0.0001
<0.0001

Body mass index, n (%)
<18.5 kg/m2

18.5–22.9 kg/m2

23–24.9 kg/m2

≥25 kg/m2

Missing data

570 (1.39)
8,125 (19.86)
6,141 (15.01)
9,502 (23.22)
16,582 (40.52)

3,347 (1.64)
39,980 (19.55)
27,319 (13.36)
40,166 (19.64)
93,656 (45.80) <0.0001

Smoking, n (%)
Never
Past
Current
Missing data

17,329 (42.35)
3,057 (7.47)
3,849 (9.41)
16,685 (40.77)

79,747 (39.00)
12,949 (6.33)
17,478 (8.55)
94,294 (46.12) <0.0001

Alcohol consumption, n (%)
Hazardous
Not
Missing data

4,912 (12.00)
18,642 (45.56)
17,366 (42.44)

22,219 (10.87)
83,102 (40.64)
99,147 (48.49) <0.0001

Diabetes, n (%) 5,319 (13.00) 21,688 (10.61) <0.0001
Hypertension, n (%) 14,808 (36.19) 62,119 (30.38) <0.0001

SD: standard deviation.

1.442), chronic periodontitis (aHR: 1.244; 95% CI:
1.137–1.361), periodontosis (aHR: 1.448; 95% CI:
1.076–1.947) and unspecified periodontal disease (aHR:
1.299; 95% CI: 1.085–1.556). In contrast, periodontal
disease coded as K05.5 (other periodontal diseases) did
not demonstrate a significant increase in risk.

Subgroup analysis: dental comorbidities in the PsA
cohort with early introduction of biologics or JAK
inhibitor

Among the 40,920 patients with PsA, 13,665 died
or experienced dental events within the first year of
diagnosis. Consequently, 27,255 patients were eligible
for subgroup analysis. Within these patients, only 819
patients received biologics or JAK inhibitor at least
once in the first year of their diagnosis (Fig. 1). In
general, these patients exhibited a lower incidence rate
of multiple dental comorbidities compared to those
without early introduction of biologics or a JAK
inhibitor (Table SI). However, due to the limited number
of dental events, Cox proportional hazards models could
not be employed to calculate hazard ratios.

Sensitivity analysis

With stricter diagnostic criteria, 28,496 patients with
newly diagnosed PsA and 142,381 age- and sex-
matched controls were identified. In general, the
incidence rates and adjusted hazard ratios for dental
comorbidities in this PsA cohort were consistent with
those observed in the main analysis (Tables SII and
SIII).

DISCUSSION

Previous research has demonstrated that individuals
diagnosed with psoriatic disease (psoriasis and/or
PsA) exhibit an increased prevalence of dental
problems, particularly periodontitis, compared to the
general population (7, 8, 10–13, 18–26). However,
only a limited number of studies have explicitly

Table II. Incidence rates of dental comorbidities (per 1,000 person-years) in the psoriatic arthritis and control cohorts

Psoriatic arthritis cohort (n=40,920) Control cohort (n=204,468)

Events Follow-up duration
(person-year)

Incidence rate (per
1,000 person-years)

Events Follow-up duration
(person-year)

Incidence rate (per
1,000 person-years)

Dental caries 215 304,440 0.71 672 1,570,747 0.43
Pulp and periapical disease 373 303,773 1.23 984 1,569,987 0.63
Periodontal disease 2,361 293,209 8.05 7,848 1,533,185 5.12
Acute gingivitis 755 302,018 2.50 2,538 1,562,285 1.62
Chronic gingivitis 210 304,596 0.69 588 1,572,305 0.37
Aggressive periodontitis 788 301,933 2.61 2,432 1,563,392 1.56
Chronic periodontitis 646 301,991 2.14 2,187 1,562,153 1.40
Periodontosis 63 305,464 0.21 173 1,574,405 0.11
Other periodontal diseases 78 305,334 0.26 288 1,573,639 0.18
Periodontal disease,
unspecified

164 304,944 0.54 510 1,572,872 0.32

Gingival change 11 305,715 0.04 24 1,575,182 0.02
Tooth loss 40 305,600 0.13 174 1,574,348 0.11
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identified PsA patients within their study cohorts
and reported outcomes for this subgroup separately
(10–13). Therefore, there is a scarcity of evidence
regarding the specific correlation between PsA and
dental comorbidities.

The few investigations that have explored this
relationship have indicated that patients with PsA
demonstrate a higher incidence of periodontitis (10–13).
Furthermore, a retrospective study revealed that patients
with PsA have a higher risk of periodontitis compared
to those with psoriasis alone (12). Importantly, some
studies have reported a significant association between
periodontitis and PsA, whereas no such association
was observed in patients with psoriasis alone (10, 13),
suggesting that joint involvement may be a key driver
of periodontal complications. These findings provide
a rationale for investigating dental comorbidities
specifically in patients with PsA.

In the present study, patients with PsA demonstrated
significantly elevated incidence rates of dental caries,
pulp and periapical disease and periodontal disease
compared to controls. These findings align with our
group’s previously published observations in patients
with psoriasis (7), though the current investigation
revealed comparatively higher hazard ratios. This
disparity may be attributed to several factors. First, PsA

typically manifests several years following psoriasis
onset, thereby exposing patients to prolonged disease
duration and heightened cumulative risk of associated
comorbidities (1, 10, 13). Second, as discussed above,
the presence of arthritis itself may confer additional risk
for periodontal complications beyond that associated
with psoriasis alone.

Dental caries represents a pathological process
characterized by the demineralization and destruction
of hard dental tissues, mediated by acidic metabolites
generated through bacterial fermentation of dietary
carbohydrates (27). Pulp and periapical disease
encompasses various conditions affecting the inner
tissues of the teeth, ranging from pulpitis to apical
periodontitis or periapical abscess (28). Previous
studies have provided evidence that patients with
psoriasis may be at increased risk of developing dental
caries or pulp and periapical disease, suggesting a
similar possibility in individuals with PsA (7, 21).
Periodontal disease refers to a spectrum of inflammatory
disorders targeting the gingiva, alveolar bone and
periodontal ligaments, typically initiating as gingivitis
and potentially progressing to periodontitis (29, 30). As
previously noted, numerous studies have indicated that
individuals with psoriatic disease are at an increased
risk of developing periodontal disease, particularly

Fig. 2. Kaplan–Meier curves illustrating the incidence of dental comorbidities.

Kaplan–Meier curves illustrating the incidence of dental caries (A), pulp and periapical disease (B), and periodontal disease (C) in patients with psoriatic
arthritis (red line) compared to controls (blue line). The risk of these dental comorbidities increases with the duration of psoriatic arthritis.

Table III. Crude and adjusted hazard ratios for dental comorbidities in the psoriatic arthritis cohort compared to control cohort

Crude, HR (95% CI) Model 1, HR (95% CI) Model 2, HR (95% CI)

Dental caries 1.627 (1.395–1.897)* 1.599 (1.371–1.865)* 1.342 (1.146–1.571)*

Pulp and periapical disease 1.942 (1.724–2.188)* 1.911 (1.696–2.154)* 1.633 (1.445–1.846)*

Periodontal disease, total 1.561 (1.491–1.635)* 1.529 (1.460–1.601)* 1.268 (1.209–1.329)*

  Acute gingivitis 1.534 (1.414–1.664)* 1.500 (1.383–1.628)* 1.247 (1.147–1.356)*

  Chronic gingivitis 1.837 (1.569–2.151)* 1.790 (1.529–2.096)* 1.477 (1.256–1.736)*

  Aggressive periodontitis 1.673 (1.544–1.813)* 1.642 (1.515–1.779)* 1.328 (1.223–1.442)*

  Chronic periodontitis 1.508 (1.382–1.647)* 1.479 (1.354–1.614)* 1.244 (1.137–1.361)*

  Periodontosis 1.881 (1.409–2.510)* 1.828 (1.369–2.440)* 1.448 (1.076–1.947)*

  Other periodontal diseases 1.377 (1.072–1.768)* 1.349 (1.050–1.733)* 1.109 (0.858–1.433)
  Periodontal disease, unspecified 1.664 (1.395–1.984)* 1.629 (1.366–1.943)* 1.299 (1.085–1.556)*

Gingival change 2.345 (1.149–4.789)* 2.203 (1.077–4.504)* 1.765 (0.847–3.681)
Tooth loss 1.183 (0.839–1.669) 1.177 (0.834–1.661) 0.981 (0.690–1.394)

Model 1: adjusted with smoking, diabetes.
Model 2: adjusted with smoking, diabetes, income level, obesity, heavy alcohol intake, hypertension, hospital admission, number of outpatient clinic visits.
*Statistically significant (p<0.05)
CI: confidence interval; HR: hazard ratio.
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periodontitis (6, 8, 10–13). Our findings corroborate
these observations, with the majority of periodontal
disease subtypes showing elevated prevalence in the
PsA cohort, except for K05.5 (other periodontal
diseases), which is a nonspecific diagnostic code.

While the precise pathogenesis and mechanisms
underlying the relationship between increased dental
comorbidities and PsA remain unclear, several possible
explanations exist. First, patients with psoriatic disease
are known to exhibit suboptimal oral hygiene practices,
as evidenced by less frequent daily tooth brushing
and/or flossing (22, 31–33). Some studies have also
suggested that they consume higher amounts of sugar
or sugary products (18, 34). These behavioural factors
may collectively contribute to increased susceptibility to
dental pathology, particularly dental caries and pulp-
periapical disease. Second, patients with PsA have
been demonstrated to have lower stimulated salivary
secretion rates, which may compromise the natural
protective mechanisms against cariogenic processes
(35). Recent clinical study showed that patients
with inflammatory dermatologic and rheumatologic
disorders exhibit significantly higher rates of dry
mouth, periodontal attachment loss, reduced tooth-
brushing frequency and tooth loss compared with
healthy controls (36). These behavioural and salivary
factors may collectively contribute to the heightened
dental morbidity observed in PsA patients. Finally,
this may be attributed to shared immunopathologic
mechanisms between PsA and certain dental conditions,
particularly periodontitis (6, 11). PsA is characterized
by elevated levels of pro-inflammatory cytokines, such
as interleukin-17 (IL-17) and tumour necrosis factor-
α (TNF-α), which contribute to chronic systemic
inflammation, bone resorption and pathological bone
formation (1, 6). These systemic inflammatory milieu in
PsA may predispose the patients to periodontal disease
development, which similarly involves inflammatory
processes and progressive destruction of alveolar bone
and supporting periodontal structures (6, 7, 29). Each of
these factors, whether independently or synergistically,
may account for the elevated dental morbidities
observed in individuals with PsA.

Although a statistical comparison was not feasible,
patients with PsA who received early treatment with
biologics and JAK inhibitors appeared to have a
relatively lower incidence of dental comorbidities
compared to those who did not. This finding is
consistent with a previous study showing that patients
with psoriasis treated with biologic therapy exhibited
significantly lower dental treatment requirements
compared to those managed with topical agents (19).
However, due to the statistical limitations of the current
analysis, further investigations are warranted.

This study has several limitations. First, it relies
on administrative claims data, which may be subject

to diagnostic inaccuracy or misclassification, despite
the application of sensitivity analysis. Diagnostic
codes utilized for reimbursement purposes may
not consistently reflect true clinical conditions,
as they may be applied liberally to facilitate
examinations or prescription authorization. At the
same time, the true incidence of dental comorbidities
may be underestimated, as the database does not
capture non-reimbursed visits. Second, substantial
residual confounding likely persists, as claims
databases lack detailed information on dental hygiene
behaviours, dietary habits, stress levels and other
socioeconomic determinants beyond basic income
categories and healthcare utilization. Smoking and
alcohol consumption data were incomplete for some
individuals. Additionally, clinical parameters such
as PsA severity, inflammatory burden or adherence
to therapy were unavailable. Finally, detection bias
remains a possibility, as patients with PsA may have
more frequent healthcare interactions, increasing the
likelihood of dental diagnoses; conversely, variability
in dental care–seeking behaviour may also contribute to
underdetection in both groups. To address this issue, we
adjusted for baseline healthcare utilization as a potential
confounding factor, and the observed associations
remained consistent. Nevertheless, this study benefits
from a large, nationally representative cohort and a
focused evaluation of dental outcomes in PsA.

Patients with PsA are known to experience lower
oral-health–related quality of life compared with
healthy individuals (10, 33, 36). However, oral health
assessment remains infrequently incorporated into
routine dermatologic or rheumatologic care (18, 37).
This gap may stem from insufficient awareness of
dental comorbidities or a lack of integration between
dental and medical care pathways. Our study highlights
that patients with PsA face substantially increased
risks of multiple dental conditions, underscoring the
importance of improving clinical recognition and
promoting routine dental evaluation in this population.
Integrating oral health assessment into standard
PsA management and fostering collaboration across
dermatology, rheumatology and dental specialties may
facilitate earlier detection, improved symptom control
and potentially a reduction in cumulative inflammatory
burden.
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