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Psoriatic arthritis, axial spondyloarthritis and rheumatoid arthritis in 
Norway: nationwide prevalence and use of biologic agents
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3Faculty of Medicine, University of Helsinki, Helsinki, Finland 
4Institute for Molecular Medicine Finland (FIMM), HiLIFE, University of Helsinki, Helsinki, Finland 
5Clinicum, University of Helsinki, Helsinki, Finland 
6Institute of Clinical Medicine, University of Oslo, Oslo, Norway

Objective: To estimate the prevalence of psoriatic arthritis (PsA), axial spondyloarthritis (axSpA) and rheumatoid arthritis (RA) 
and the use of biologic agents in these diseases in Norway.
Methods: From the Norwegian Patient Registry (NPR), we identified as PsA, axSpA and RA patients ≥18 years those with ≥2 
recorded episodes with diagnostic coding for index disease (L40.5, M07.0-M07.3 for PsA; M45, M46.0, M46.1, M46.8 and 
M46.9 for axSpA; M05-M06 for RA). We calculated the point prevalence of PsA, axSpA and RA as per the 1st of January 2017 
in the Norwegian adult population (age ≥18). Dispensed disease-modifying antirheumatic drug (DMARD) prescriptions were 
obtained from the Norwegian Prescription Database and biologic DMARDs given in hospitals from the NPR.
Results: The point prevalence of PsA, axSpA, RA, and any of these diseases in total was 0.46%, 0.41%, 0.78%, and 1.56%, 
respectively. Among women, the prevalence of PsA, axSpA, and RA was 0.50%, 0.37%, and 1.10%, and among men 0.43%, 
0.45%, and 0.46%, respectively. In 2017, 27.3% of RA patients, 25.7% of PsA patients and 35.1% of axSpA patients used 
biologic DMARDs. Treatment with biologics was more frequent in younger age groups in all three diseases, and became more 
infrequent especially after age ≥55 years.
Conclusion: In Norway, the combined prevalence of PsA, axSpA, and RA was over 1.5%. Reflecting the good overall access to 
highly effective but costly biologic treatments, more than a fourth of these patients used biologic agents, which corresponds to 
over 0.4% of Norwegian adult population. 

Psoriatic arthritis (PsA), axial spondyloarthritis (axSpA), 
and rheumatoid arthritis (RA) are among the most common 
inflammatory joint diseases (IJDs), and their diagnostics 
and treatment comprise a significant part of rheumatolo
gists’ work. In Norway, the prevalence of RA was esti
mated to be 0.43% in the County of Oslo in 1994, and 
0.47% in the catchment area of University Hospital of 
Tromsø in 1994 (1, 2). Three previous studies have eval
uated the prevalence of PsA in Norway, although yielding 
contrasting results (0.13% in Tromsø, Northern Norway, in 
1996; 0.20% in Hordaland, Western Norway, in 2003; and 
as high as 0.67% in Nord-Trøndelag, Central Norway, in 
2008) (3–5). Regarding axSpA, the prevalence of ankylos
ing spondylitis (AS) was estimated to be 0.21% in 1990 in 

Northern Norway (6), although another study in the same 
region in 1979–1980 yielded a prevalence estimate as high 
as 1.1–1.4% (7). Along with true changes in disease fre
quency, improvements in early diagnostics of IJDs may 
have affected the prevalence of IJDs during the past few 
decades. In addition, ageing of the Norwegian population is 
likely to have resulted in an increase in the prevalence of 
chronic IJDs. Thus, updated and nationwide estimates of 
the prevalence of IJDs in Norway are needed.

Since the 2000s, the introduction of biological disease- 
modifying anti-rheumatic drugs (bDMARDs) has revolu
tionized the treatment of PsA, axSpA, and RA. Patients 
with inadequate response to conventional synthetic disease- 
modifying anti-rheumatic drugs (csDMARDs) and/or non- 
steroidal anti-inflammatory drugs (NSAIDs) have an indi
cation to be treated with bDMARDs. In general, the direct 
costs of bDMARDs are substantially higher than those of 
csDMARDs. Owing to often restricted healthcare budgets, 
differences in IJD patients’ accessibility to bDMARDs 
exist between countries. In Norway, IJD patients’ access 
to bDMARDs is generally good, with almost full reimbur
sement and no strict requirements of disease activity 
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measures (8–10). Based on data from the NOR-DMARD 
registry (covering 29% of the Norwegian IJD population), 
the estimated proportions of patients with RA, PsA, and AS 
prescribed with a bDMARD during 2000–2011 were 
19.8%, 17.3%, and 19.2%, respectively, with a marked 
increase in first-time bDMARD prescriptions apparent dur
ing the study period, especially in PsA and AS (11).

Using data from Norwegian nationwide registries, our 
aim was to provide updated estimates of the prevalence 
of PsA, axSpA, and RA, and the use of bDMARDs for 
these diseases in Norway.

Method

Register data and linkage

We used data from the Norwegian Cardio-Rheuma Reg
ister, which is a register linkage study combining data 
from multiple nationwide registries on the total adult 
Norwegian population (age ≥ 18 years) between 2008 
and 2017. Organized under the Norwegian Directorate of 
Health, the Norwegian Patient Registry (NPR) provided 
individual-level data on episodes in both public and 
private specialized healthcare, covered by the public 
reimbursement policy. The NPR does not cover episodes 
in primary healthcare. For all inpatient, day, and out
patient episodes in specialized care, the NPR includes 
up to 20 diagnostic ICD-10 codes as well as medical 
procedure codes according to the Norwegian Classifica
tion of Medical Procedures (NCMP), including 
bDMARDs given in hospitals. Completeness of diagnos
tic codes in the NPR is good, with the main diagnosis 
recorded in 100% of episodes in 2017 public somatic 
hospital records (12). The Norwegian Prescription Data
base (NorPD) at the Norwegian Institute of Public Health 
provided data on dispensed prescriptions according to 
Anatomical Therapeutic Chemical (ATC) classification 
codes.

The whole Norwegian adult population (≥ 18 years) 
on 1 January 2017 was identified from the Norwegian 
National Population Register, administered by the 
Norwegian Tax Administration. From the same register, 
we obtained data on date of birth, death, immigration/ 
emigration, gender, and county of residence/health 
region (Supplementary Table S1). Statistics Norway 
provided annual data on the highest educational level.

The data from these registries were linked and pseudo
nymized by the register keeper (NorPD) before data trans
fer to a secure research server at Diakonhjemmet Hospital.
Approval for the study was obtained from the Norwe
gian Data Protection Authority (16/00482-11/CDG), the 
South East Norway Regional Ethical Committee (2016/ 
588), and the Data Protection Officer at Oslo University 
Hospital (2016/924) and at Diakonhjemmet Hospital (7/ 
12-2019). No written consent from study subjects was 
necessary, since the data set comprises only routinely 
recorded administrative data.

Prevalence of IJDs

Point prevalence of IJDs was calculated as per 1 Janu
ary 2017. Out of all Norwegian residents aged 
≥ 18 years, alive in January 2017 and recorded in the 
Norwegian population register, we identified PsA, 
axSpA, and RA patients with linkage to NPR data. 
Identification of patients relied on International Classi
fication of Diseases, 10th revision (ICD-10) codes: 
M07.0–M07.3 and L40.5 for PsA; M45, M46.0, 
M46.1, M46.8, and M46.9 for axSpA; and M05–M06 
for RA. To be identified as a PsA, axSpA, or RA case, 
a person had to have NPR records of: (i) a first inpatient 
or outpatient episode in the NPR with a diagnostic ICD- 
10 code for PsA/axSpA/RA as the main or contributory 
diagnosis between January 2008 and December 2016; 
and (ii) a second episode with an ICD-10 code for PsA/ 
axSpA/RA in December 2017 at the latest. If a person 
had only one episode listing an ICD-10 code for PsA, 
axSpA, or RA, they would not fulfil the base-case 
definition. Patients were included in all those IJD 
cohorts for which they fulfilled the case identification 
criteria. When calculating the combined prevalence of 
PsA, axSpA, and RA, however, patients who fulfilled 
the case definition for more than one IJD were calcu
lated only once.

As a sensitivity analysis, we evaluated how much the 
prevalence estimates and cohort characteristics changed 
if only at least one episode with an ICD-10 code for 
PsA/axSpA/RA was required, or if at least one episode 
with a diagnostic code was required to be recorded in 
either the internal medicine or rheumatology unit.

We approximated seropositivity in RA by ICD-10 
codes (M05 for seropositive and M06 for seronegative 
RA). When both M05 and M06 were present, RA cases 
were defined as seropositive if the number of episodes 
with a recorded M05 code was equal to or exceeded the 
number with M06. To allow easier comparison with the 
previous literature, we also approximated the preva
lence of ankylosing spondylitis (AS) and non- 
radiographic axSpA (nr-axSpA), defined by ICD-10 
codes (M45 for AS; and M46.0, M46.1, M46.8, and 
M46.9 for nr-axSpA).

Use of DMARDs, NSAIDs, and glucocorticoids

To estimate the current use of DMARDs during 2017, we 
identified patients with any dispensed DMARD prescrip
tions from NorPD and/or bDMARDs given in hospitals 
from the NPR during the calendar year 2017 (ATC and 
NCMP codes in Supplementary Table S2). To be classified 
as a user of a certain DMARD, glucocorticoids, or NSAIDs, 
a patient had to have at least one dispensed prescription for 
the medicinal product of interest (or, in the case of 
bDMARDs, a dispensed prescription or a record of at 
least one bDMARD infusion in the NPR), during the 
12 month period between 1 January and 31 December 2017. 
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There was no lower limit for the number or size of packages 
purchased. For NSAIDs and glucocorticoids, only prescrip
tions for oral forms were included.

Statistical analysis

The point prevalence of PsA, axSpA, and RA, or any of 
these diseases, was estimated in the whole Norwegian 
adult population, by gender, age, educational level, and 
health region. The standardized prevalence by education 
level and health region was calculated using the direct 
standardization method (standardization by gender and 
age in 5 year age strata (18–24, 25–29, . . . ≥ 90 years). 
The Norwegian population aged ≥ 18 years on 1 Janu
ary 2017 was the standard population. The 95% con
fidence intervals were based on the Poisson distribution. 
Statistical analyses were carried out using R version 
4.0.3 (R Foundation for Statistical Computing, Vienna, 
Austria).

Results

There were 4 094 425 people (alive and aged ≥ 18 years) 
in the Norwegian population register on 1 January 2017 
(the population’s age structure is shown in Supplemen
tary Figure S1). Of them, 18 896 (0.46%) had PsA, 

16 948 (0.41%) had axSpA, 31 885 (0.78%) had RA, 
and 63 748 (1.56%) had either PsA, axSpA, or RA, based 
on two or more NPR episodes with a recorded diagnostic 
code for the disease of interest (base-case definition). 
Their age, gender, and use of DMARDs in 2017 are 
shown in Table 1. There was some overlap between 
PsA, axSpA, and RA diagnoses: 2013 patients had both 
at least two RA and PsA diagnoses (6.3% of RA patients 
and 10.7% of PsA patients), 1026 had both RA and 
axSpA diagnoses (3.2% of RA patients and 6.1% of 
axSpA patients), and 1104 had both PsA and axSpA 
diagnoses (5.8% of PsA patients and 6.5% of axSpA 
patients). Furthermore, 162 fulfilled case definition cri
teria for all three IJDs (0.9% of PsA patients, 1.0% of 
axSpA patients, and 0.5% of RA patients).

Compared to the base-case definition, the prevalence 
estimates were 32%, 37%, and 27% higher for PsA, 
axSpA, and RA, respectively, when only one or more 
episode with a recorded diagnostic code for the IJD of 
interest was required (Table 2). The prevalence esti
mates changed by +10% for PsA, +12% for axSpA, 
and −0.5% for RA when we identified all patients 
with at least one episode with a recorded diagnostic 
code for the disease of interest in either the internal 
medicine of rheumatology unit, and by −9% for PsA, 
−8% for axSpA, and −11% for RA when we identified 
all patients with two or more episodes with a diagnostic 

Table 1. Baseline characteristics, extent of overlap between inflammatory joint diseases (IJDs), and use of disease-modifying anti- 
rheumatic drugs (DMARDs) and glucocorticoids during 2017 (12 month period), based on both dispensed prescriptions and records 
of biological disease-modifying anti-rheumatic drugs (bDMARDs) given in hospitals.

PsA (n = 18 896) axSpA (n = 16 948) RA (n = 31 885) All (n = 63 748)

Women 10 165 (53.8) 7644 (45.1) 22 473 (70.5) 37 875 (59.4)
Age (years) 56.7 ± 13.4 51.0 ± 14.7 64.0 ± 14.9 58.8 ± 15.5
Overlapping IJD diagnoses*

PsA n/a 1104 (6.5) 2013 (6.3) n/a
axSpA 1104 (5.8) n/a 1026 (3.2) n/a
RA 2013 (10.7) 1026 (6.1) n/a n/a

Medications
Oral NSAIDs (with prescription) 7966 (42.2) 8644 (51.0) 10 087 (31.6) 24 954 (39.1)
Any DMARD 10 650 (56.4) 7015 (41.4) 21 197 (66.5) 36 046 (56.5)
Any csDMARD 8377 (44.3) 2272 (13.4) 18 201 (57.1) 26 939 (42.3)

Methotrexate 7237 (38.3) 1516 (8.9) 15 447 (48.4) 22 616 (35.5)
Leflunomide 715 (3.8) 70 (0.4) 1311 (4.1) 1930 (3.0)
Sulfasalazine 687 (3.6) 611 (3.6) 1688 (5.3) 2767 (4.3)

Oral glucocorticoids 3696 (19.6) 2222 (13.1) 12 115 (38.0) 16 896 (26.5)
Any bDMARD 4859 (25.7) 6000 (35.4) 8702 (27.3) 17 724 (27.8)

TNF inhibitors 4232 (22.4) 5729 (33.8) 6766 (21.2) 15 121 (23.7)
Secukinumab 548 (2.9) 399 (2.4) 139 (0.4) 897 (1.4)
Ustekinumab 273 (1.4) 20 (0.1) 28 (0.1) 289 (0.5)
Rituximab 64 (0.3) 42 (0.2) 1224 (3.8) 1273 (2.0)
Abatacept 22 (0.1) 13 (0.1) 319 (1.0) 328 (0.5)
Tocilizumab 35 (0.2) 25 (0.1) 650 (2.0) 663 (1.0)

Tofacitinib 7 (0.0) 1 (0.0) 83 (0.3) 84 (0.1)
Any DMARD or oral glucocorticoids 12 089 (64.0) 8132 (48.0) 24 732 (77.6) 41 814 (65.6)
Any DMARD, glucocorticoids, or NSAIDs 14 992 (79.3) 12 950 (76.4) 26 921 (84.4) 51 333 (80.5)

Data are shown as n (%) or mean ± sd. 
*Overlapping IJD diagnoses were defined as two or more episodes listing a diagnostic code for the disease of interest. 
PsA, psoriatic arthritis, axSpA, axial spondyloarthritis; RA, rheumatoid arthritis; NSAID, non-steroidal anti-inflammatory drug; TNF, 
tumour necrosis factor; n/a, not applicable. 
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code recorded anywhere, of which at least one had to be 
registered in either the internal medicine or the rheuma
tology unit. The characteristics for the cohorts based on 
these alternative definitions are shown in Supplemen
tary Table S3. The patients who were excluded from the 
base-case definition because they had only one episode 
with a recorded diagnostic code for the IJD of interest 
were, on average, less often treated with DMARDs and 
bDMARDs, and more often had records of diagnostic 
codes for other IJDs.

The prevalence of PsA was slightly higher among 
women compared to men, at 0.50% and 0.43%, respec
tively. The prevalence of axSpA was 0.37% among 
women and 0.45% among men. The prevalence of RA 
was higher, 1.10%, among women compared to 0.46% 
among men.

The prevalence of seropositive RA (M05) was 0.52% 
(21 238 cases) and the prevalence of seronegative RA 
(M06) was 0.26% (10 647 cases). Based on ICD-10 
codes, the prevalence of AS (M45) was 0.28% (11 598 
cases) and the prevalence of non-radiographic axSpA 
(M46.0, M46.1, M46.8, or M46.9) was 0.13% (5350 cases).

In both men and women, RA was clearly more common 
than PsA and axSpA among adults aged ≥ 65 years 
(Figure 1). For women aged < 45 years, the prevalences 
of PsA, axSpA, and RA were quite similar, whereas among 
young men, axSpA was the most common diagnosis.

The estimated prevalence of PsA and RA was lower for 
people with higher education compared to upper secondary 
or below upper secondary education, whereas the preva
lence of axSpA was more similar across educational levels 
(age- and gender-standardized prevalences in Figure 2; 
crude prevalences in Supplementary Table S4). AxSpA 
and PsA prevalence varied between the four health regions, 
with higher prevalence estimates in the north and lower 
estimates in the south, but RA prevalence was comparable 
across the health regions (age- and gender-standardized 
prevalences in Figure 3; crude prevalences in Supplemen
tary Table S4).

The proportion of IJD patients using different DMARDs 
and/or glucocorticoids in 2017 is shown in Table 1, and the 
use of DMARDs ever during the study period 2008–2017 is 
shown in Supplementary Table S5. Supplementary Figure 
S2 illustrates that the proportion of patients with use of any 

Table 2. Prevalence of psoriatic arthritis (PsA), axial spondyloarthritis (axSpA), and rheumatoid arthritis (RA), by different case 
definitions.

n (prevalence, % of Norwegian population ≥ 18 years)

Episodes with recorded diagnostic code for PsA/axSpA/RA PsA axSpA RA All

≥ 1 episode 24 960 (0.61) 23 193 (0.57) 40 380 (0.99) 80 295 (1.96)
≥ 2 episodes (base case definition) 18 896 (0.46) 16 948 (0.41) 31 885 (0.78) 63 748 (1.56)
≥ 1 episode recorded in internal medicine/rheumatology unit 20 818 (0.51) 18 911 (0.46) 31 729 (0.77) 65 874 (1.61)
≥ 2 episodes and ≥ 1 episode recorded in internal medicine/rheumatology 

unit
17 141 (0.42) 15 528 (0.38) 28 412 (0.69) 58 027 (1.42)

Figure 1. Point prevalence (%) of axial spondy
loarthritis (axSpA), psoriatic arthritis (PsA), 
rheumatoid arthritis (RA), and any of these dis
eases on 1 January 2017, by age and gender.

PsA, axSpA, and RA prevalence in Norway                                                                                                  45

www.scandjrheumatol.se



DMARD either during 2017 or ever during the study period 
2008–2017 decreased with increasing age, especially after 
≥ 65 years, in all three IJDs, whereas the proportion of 
patients with glucocorticoid use in 2017 increased with age.

Up to 26% of PsA patients, 35% of axSpA patients, and 
27% of RA patients used bDMARDs in 2017, based on 
both dispensed prescriptions from pharmacies and hospi
tal procedure codes for bDMARDs. The proportions of 
bDMARD users ever in 2008–2017 were even higher, at 
32%, 44%, and 36% for PsA, axSpA, and RA, respec
tively (Supplementary Table S5). Across the three IJDs 
and in both genders, the proportion of bDMARD users 
decreased steeply with age, especially after 55 years 
(Figure 4). A similar proportion of men and women of 
the same age with RA used bDMARDs, whereas out of 
men and women of the same age with PsA or axSpA, 
a larger proportion of men used bDMARDs (Figure 4).

Discussion

In this Norwegian nationwide register study, we showed 
that the prevalences of clinically diagnosed PsA, 

axSpA, and RA were 0.46%, 0.41%, and 0.78%, respec
tively, totalling 1.56% of the Norwegian adult popula
tion. Direct comparisons to studies with other 
methodological approaches are challenging, but com
pared to studies dating back to the 1990s and early 
2000s from smaller Norwegian regions, our prevalence 
estimates were higher for all three diseases (1–3, 5, 6). 
In contrast, compared to a more recent estimate of PsA 
prevalence in the Nord-Trøndelag Health Study 3 
(HUNT 3) during 2006–2008, our PsA prevalence esti
mate was more comparable (0.55% in Central Norway 
in our data vs 0.67% in HUNT) (4). Our results may 
indicate an increase in the prevalence of IJDs, which 
may be related to factors including ageing of the Nor
wegian population, improvements in early diagnostics, 
development of more sensitive classification criteria 
(13–16), and, in the case of AS, recognition of nr- 
axSpA as part of the disease spectrum.

To our knowledge, our study is the first published 
nationwide prevalence study on not only AS but also nr- 
axSpA. Our estimate of AS prevalence, 0.28%, was 
quite well aligned with previous evidence: according 
to a systematic review of 36 studies, average AS pre
valence in Europe was 0.24%, which was lower than in 
North America (0.32%) but higher than in Asia 
(0.17%), Latin America (0.10%), and Africa (0.07%) 
(17). The prevalence of AS/axSpA is affected by the 

Figure 3. Age- and gender-standardized point prevalence (%) of axial 
spondyloarthritis (axSpA), psoriatic arthritis (PsA), rheumatoid arthri
tis (RA), and any of these diseases (with 95% confidence intervals) on 
1 January 2017, by health region.

Figure 2. Age- and gender-standardized point prevalence (%) of axial 
spondyloarthritis (axSpA), psoriatic arthritis (PsA), rheumatoid arthri
tis (RA), and any of these diseases (with 95% confidence intervals) on 
1 January 2017, by level of education.
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frequency of human leucocyte antigen (HLA)-B27 in 
the background population, which is especially frequent 
among the native populations of the arctic and subarctic 
regions of Eurasia and North America (18).

As with axSpA prevalence, RA and PsA prevalences are 
known to be quite high in the Nordic countries compared to 
many other parts of the world (19–21). The global preva
lence of PsA was estimated to be 0.13% in a meta-analysis 
of 27 studies, which is substantially lower than our estimate 
of 0.46% (19). For RA, our prevalence estimate of 0.78% 
was substantially higher than a pooled global RA prevalence 
estimate of 0.46%, reported by a meta-analysis published in 
2021 (22), and higher than the estimated RA prevalence of 
0.25% by the Global Burden of Disease study (21). Regard
less, comparisons of prevalence estimates between studies 
should be interpreted with caution because of methodologi
cal differences, for example differences in data collection 
and case definitions, as well as differences in the age struc
ture of the background population.

Our prevalence estimates for IJDs were also slightly 
higher than in recent Nordic studies. In Denmark, 
a nationwide register study showed that while PsA 
incidence increased rapidly between 1997 and 2011, 
PsA prevalence was 0.28% of Danes aged ≥ 18 years 
in 2012 (23). Regarding RA, a Swedish nationwide 
study showed a slightly lower prevalence of RA in 
2008 compared to ours in 2017: RA prevalence was 
0.77% if all patients with at least one visit with an RA 
diagnosis were included (in our data, 0.99%), and only 
0.59% if at least two visits with an RA diagnosis were 
required (in our data, 0.78%) (24). The prevalence of 
AS in the Swedish population aged 16–64 years in 
2009 was 0.18% (25). For comparison, in our study, if 
only AS patients with ICD-10 code M45 on at least 
two occasions were included, the prevalence of AS in 
the population aged 16–64 years was 0.27%.

The age and gender distribution of RA and PsA pre
valence followed previously described patterns (23, 26). 
RA was over twice as common among women compared 
to men, and PsA was also slightly more common among 
women. Of our AS patients, men comprised 62.1%, and 
of all axSpA patients, 54.9%. For AS, a traditionally 
reported male:female ratio is around 3:1, but over time, 
this ratio has been decreasing, with up to 46% of AS 
patients being women in more recent studies (20, 27).

RA and PsA were less prevalent among people with 
higher education compared to those with upper second
ary or lower education. This has been previously shown 
by a few studies regarding RA (24, 28), but not PsA. 
Educational inequalities in health may stem from phy
sical, behavioural, and psychosocial risk factors (29). 
Smoking is an established risk factor for RA, whereas 
alcohol consumption has an inverse association with 
RA incidence (30). Heavy alcohol consumption and 
obesity are associated with PsA (31, 32). These risk 
factors are also linked to lower educational level, and 
may partly explain our results.

We found differences in axSpA and PsA prevalence 
between Norwegian health regions, with higher preva
lence estimates in the north compared to the south. Such 
a gradient was not apparent for RA. AxSpA and PsA 
are both spondyloarthritides and linked to HLA-B27: up 
to 90% of patients with axSpA, 60–70% of patients with 
axial PsA, and 25% of patients with peripheral PsA are 
HLA-B27 positive (20). HLA-B27 is especially com
mon in Northern Norway, and this may explain our 
results (33). Studies from Northern Norway dating 
back to the 1980s have reported very high AS preva
lence estimates: among a population of Samis in two 
municipalities, in whom the prevalence of HLA-B27 is 
24%, the prevalence of AS was estimated to be as high 
as 1.8% (34).

Figure 4. Use of biological disease-modifying 
anti-arthritic drugs (bDMARDs) (%) in axial 
spondyloarthritis (axSpA), psoriatic arthritis 
(PsA), and rheumatoid arthritis (RA), by gender 
and age.
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In general, IJD patients’ access to bDMARDs is good in 
Norway compared to many other European countries (8, 
9). Based on our results, up to 27% of Norwegian RA 
patients, 26% of PsA patients, and 35% of axSpA patients 
used bDMARDs in 2017. The proportion of IJD patients 
using bDMARDs decreased with age in both genders, 
especially after the age of 55 years. This finding of 
reduced likelihood of bDMARD initiation or longer 
delay to first bDMARD prescription with older age has 
been made previously in many other countries as well (24, 
35–38). This phenomenon may partly be related to con
cerns about adverse events, especially infection risk, 
among older adults (39). Previous research suggests that 
multimorbidity, which is a common finding among older 
adults, may be associated with reduced initiation of 
bDMARD therapy (40). However, since bDMARD pene
tration already started to decrease among relatively young 
patients, aged 55–64 years, we assume that this finding is 
not fully explained by severe comorbidities that would 
hinder the use of bDMARDs. While unravelling the 
potential causes for this gradient in bDMARD use by 
age is outside the scope of this study, our results may 
suggest a disadvantage in access to bDMARDs for older 
IJD patients, and display an unmet need in treatment.

In RA, we found no gender differences in bDMARD 
use, but for PsA and axSpA, men used bDMARDs more 
often than women. Similarly, in a Swedish nationwide 
study on AS patients, men were more often treated with 
tumour necrosis factor (TNF) inhibitors compared to 
women (25). Men with axSpA may more often have 
HLA-B27 and present with more imaging abnormalities 
despite similar symptom duration compared to women 
with axSpA (41). The progression of spinal ankylosis is 
faster among men compared to women with AS (27). 
These differences in the natural course of axSpA may 
explain the observed difference in received treatment.

The proportions of RA, PsA, and axSpA patients using 
any DMARD during 2017 were 66.5%, 56.4%, and 
41.3%, respectively. Among RA patients aged 
< 65 years, this proportion was approximately 75%. This 
proportion may seem low, but is well aligned with pre
vious Scandinavian estimates among prevalent RA 
patients (24). In addition to the possibility of drug-free 
remission, these rates may be affected by poor drug adher
ence, side effects, contraindications, or significant comor
bidities that prevent the use of DMARDs. Simultaneously 
with a drop in any DMARD and bDMARD use in older 
age groups, the proportion of patients with dispensed oral 
glucocorticoids increased with age. This may demonstrate 
another gap in the care of older IJD patients, since gluco
corticoids should be used sparingly also among the elderly 
because of their notorious side effects (42).

The main strengths of our study are its nationwide setting, 
including both public and private specialized care, and 
access to data on both dispensed prescriptions and hospital- 
administered bDMARDs. Our prevalence estimates reflect 
the diagnostic prevalence of IJDs, i.e. the proportion of 

people who have a known diagnosis of the disease, but fail 
to include patients with undiagnosed disease. This may be 
especially relevant for axSpA and PsA, in which diagnostic 
delays are known to be significant and underdiagnosis com
mon (43, 44). In addition, our study fails to identify IJD 
patients with no contacts with specialized care in 2008– 
2017, perhaps leading to more likely exclusion of patients 
with longer disease duration and/or milder disease course. 
This may also be reflected in the decreasing prevalence of 
PsA and axSpA in the older age groups of ≥ 65 years, which 
has also been seen in previous research (23). Moreover, the 
patients over 65, and especially over 75 years of age in 2017 
have lived their young adulthood in an era with less devel
oped diagnostics for PsA and axSpA. Thus, more cases with 
milder forms of SpA may have gone undiagnosed at that 
time.

Our case identification relied on ICD-10 codes recorded 
by physicians, and we lack data on the fulfilment of classi
fication criteria for PsA, axSpA, and RA, as well as data on 
clinical investigations or data collected straight from the 
study subjects. We have not validated our case identification 
method in the NPR, which is an important limitation. The 
positive predictive values (PPVs) for IJD diagnostic codes 
in similar patient registries from other Scandinavian coun
tries have varied, with PPVs as high as 82–90% for RA, 79– 
89% for axSpA, and 63–92% for PsA (45–48). From the 
NPR, we included only patients with at least two recorded 
diagnostic codes for the index disease, because it has pre
viously been shown that in similar administrative patient 
registers, requiring diagnostic codes to appear multiple 
times improves specificity (45, 47, 49). We believe that by 
requiring two or more visits with a diagnostic code for the 
index disease we have reduced the probability of overlap
ping IJD diagnoses due to unintentional coding errors. Some 
of the observed overlap between IJDs may not represent true 
overlap but changes in diagnosis over time, especially 
regarding the overlap of RA and PsA. On the other hand, 
PsA and axSpA belong under the same umbrella term of 
SpA, and their overlap is expected, to some extent. Since 
axial PsA and AS with psoriasis can be hard to distinguish 
even in a clinical setting (50), we decided to include in both 
disease groups the approximately 6% of PsA and axSpA 
patients who had diagnostic codes for both diseases, 
although we recognize that in real life, some of these 
patients are likely to have had a diagnosis of PsA with 
axial involvement.

Conclusion

The prevalences of clinically diagnosed PsA, axSpA, and 
RA in Norway were 0.46%, 0.41%, and 0.78%, respec
tively. Especially for RA and axSpA, these estimates are 
higher than in previous Norwegian studies from earlier 
decades (1, 2, 6), and highlight that IJDs demand consider
able resources from the Norwegian healthcare system. Of 
all PsA, axSpA, and RA patients, 28% used bDMARDs in 
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2017, corresponding to over 0.4% of Norwegian adults, 
which reflects good overall access to bDMARDs in Nor
way. However, a clear gradient of decreasing bDMARD 
use with older age was observed in all three IJDs, poten
tially indicating an age inequality in treatment.
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