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ABSTRACT
Objective To assess the presence of mental health 
disorders in persons with rheumatoid arthritis (RA), 
ankylosing spondylitis (AS), psoriatic arthritis (PsA), 
systemic lupus erythematosus (SLE) and Sjögren’s disease 
(SjD) (all: inflammatory rheumatic disease, iRMD) in a 
population- based cohort.
Methods Baseline data from 101 601 participants of 
the German National Cohort (NAKO) were analysed. Self- 
reported physician’s diagnoses of depression and anxiety, 
the depression scale of the Patient Health Questionnaire 
(PHQ- 9), the Generalised Anxiety Disorder Symptoms Scale 
(GAD- 7), the depression section of the Mini- International 
Neuropsychiatric Interview (MINI) and cognitive tests on 
memory and executive functions were analysed. Results of 
participants with iRMD were compared with participants 
with osteoarthritis (OA), stratified by age and sex. Cognitive 
function was described for iRMD and OA using a linear 
regression model, adjusted for sex and education.
Results n=3257 participants (3.2%) had an iRMD (2.3% 
RA, 0.6% AS, 0.5% PsA, 0.2% SLE, 0.1% SjD) and n=24 
030 (24%) had OA. Physicians’ diagnoses of depression 
(26% vs 21%), anxiety (15% vs 11%), current depressive 
(PHQ- 9 ≥10: 13% vs 9.0%) and anxiety symptoms (GAD- 
7 ≥10: 8.6% vs 5.8%) were more frequent in iRMDs 
compared with OA. In all age groups, women were more 
often affected than men. Linear regression models showed 
no differences in neuropsychological test results between 
iRMD and OA.
Conclusion Individuals with iRMD frequently experience 
mental disorders. The study provides an assessment 
of both self- report and test- based occurrences in this 
group. Depression and anxiety are more frequent in iRMD 
compared with OA, whereas levels of cognitive dysfunction 
were comparable.

INTRODUCTION
Mental health disorders are common in 
people with inflammatory rheumatic diseases 
(iRMDs). The occurrence of depression 
and anxiety in persons with iRMD is higher 

than in the population without iRMD. This 
is predominantly described for people with 
rheumatoid arthritis (RA)1 but also for anky-
losing spondylitis (AS), psoriatic arthritis 
(PsA) and connective tissue diseases such 
as systemic lupus erythematosus (SLE) and 
Sjögren’s disease (SjD).2–5

Among the mental health conditions, 
depression is the most common in persons 
with RA.6 A meta- analysis reported current 
major depression in 17% of patients with RA. 
The frequency of depressive symptoms above 
the scale cut- off for moderate to severe was 
39% according to the Patient Health Ques-
tionnaire (PHQ)- 9 (with a threshold of 10) 
and 15% (threshold of 11) to 34% (95% 
CI 25%, 44%; threshold of 8) according to 
the Hospital Anxiety and Depression Scale 
(HADS).7 Depressive and anxiety symptoms 

WHAT IS ALREADY KNOWN ON THIS TOPIC
 ⇒ · Mental health disorders are common in persons 
with inflammatory rheumatic diseases (iRMDs).

WHAT THIS STUDY ADDS
 ⇒ · Depression and anxiety were more common in 
individuals with iRMD compared to those with os-
teoarthritis (OA). This particularly affected middle- 
aged women and persons with connective tissue 
diseases.

 ⇒ · Cognitive function was not different between per-
sons with iRMD and OA within this population- based 
cohort.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

 ⇒ · Supporting the patient’s mental health should be 
an integral part of iRMD management.
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are also more common in persons with AS, PsA, SLE and 
SjD.3–5 8 9

Cognitive dysfunctions are less often studied. In 
persons with SLE, cognitive impairment is commonly 
reported with highly varying frequencies, depending on 
the test, the definition of impairment and comparator 
groups.10 11 A recent metaregression showed moderate 
impairments across a range of cognitive domains in 
people with distinct iRMD.12 This was the case for both 
SLE and RA compared with age- matched persons with 
osteoarthritis (OA). Another study found no association 
between RA and cognitive impairment.13 Impairments 
only in the selective attention but not in episodic working 
memory have recently been described for persons with 
spondyloarthritis and PsA in Germany.14 Besides age and 
education, disease activity, depression and chronic pain 
are associated with cognitive impairment.15

Chronic peripheral inflammation interferes with 
brain function, contributing to mental illness.16 The 
substantial impact of mental health disorders on clinical 
outcomes and treatment success are well described.9 17–22 
Mental health comorbidities contribute substantially to 
a reduced quality of life23 24 and to the development of a 
difficult to treat state of iRMD.25

Mental health aspects have received increasing atten-
tion in rheumatological research.26 In clinical practice, 
however, mental health symptoms and conditions are 
often poorly recognised, and neuropsychological testing 
is rarely performed.10 Psychiatric and neurological 
disorders are one of the main research areas within the 
German National Cohort (NAKO Gesundheitsstudie), 
being the largest population- based cohort study in 
Germany.27 The aim of this study was to assess the pres-
ence of mental disorders and cognitive performance in 
persons with iRMD and to compare it to persons having 
the non- inflammatory musculoskeletal disease OA.

METHODS
Data source
NAKO is a prospective population- based cohort study 
to investigate the development and consequences of 
common chronic diseases in Germany.28 A random 
sample of the general population aged 20–69 years was 
drawn by 18 regional study centres across Germany. 
Participants were recruited stratified for age and sex.29 
Baseline examinations were conducted between 2014 and 
2019 and comprised physical examinations, standardised 
interviews and questionnaires at two levels. Level 1 exam-
inations were performed in all participants and lasted on 
average 4 hours. A randomly selected subset of 28% of 
the Level 1 participants underwent a more detailed Level 
2 assessment, lasting an additional 1.5 hours. All study 
centres’ local ethics committees had given approval. The 
study was conducted in accordance with the Declaration 
of Helsinki. All participants had provided written consent 
for study participation. The current analysis is based on 
the baseline assessment of the first 101 601 participants 

(NAKO data freeze 100 000; application NAKO- 603). 
Of all contacted persons for the 100k data freeze, 18% 
participated. Detailed information on participation in 
the different assessments were described by Schipf et al.30

Inclusion criteria
NAKO participants were asked in a face- to- face interview 
conducted by a trained study assistant, whether they had 
ever been diagnosed by a physician with RA, AS, PsA, 
SLE or SjD. If participants answered ‘yes’, the time of the 
first diagnosis (either age or calendar year) was assessed. 
All individuals who reported at least one of these iRMDs 
were included. Participants who reported OA (OA of the 
hip, knee or hand) among the musculoskeletal disor-
ders but did not indicate an iRMD were considered as a 
comparison group. This group was chosen as a compar-
ator, because people with OA experience many symptoms 
people with iRMD also experience but it does not have an 
inflammatory component.

Sociodemographic characteristics
Participants reported their sex, date of birth and highest 
level of education. Education was reported in years and 
additionally categorised according to the International 
Standard Classification of Education 97 (ISCED97)31 into 
lower (ISCED97 level 1/2), intermediate (ISCED97 level 
3/4) and higher (ISCED97 level 5/6) education level.32 
Smoking was categorised to current, former or never.

Instruments
Face-to-face interview
Other common chronic conditions, including hyper-
tension, myocardial infarction, stroke, hyperlipidaemia, 
diabetes, reduced renal function, cancer, osteoporosis, 
anxiety disorder and depression, were also assessed as life-
time diagnoses by a physician. If depression was affirmed, 
participants were asked whether they had received anti-
depressant therapy (eg, psychotherapy, medication) by a 
physician or by a psychologist in the previous 12 months.

Mini-International Neuropsychiatric Interview (MINI)
The MINI (V.5.0.0) is a structured interview containing 
different diagnostic modules for the diagnosis of psychi-
atric disorders.33 For NAKO, the module for assessing a 
current episode of major depression disorder (MDD) was 
adapted to assess the occurrence of lifetime depressive 
episodes. Individuals who affirmed the initial question 
‘Have you had periods of 2 weeks or more during your life 
when you felt depressed or disinterested?’, received the 
screening questions for the MDD module of the MINI, 
assessing cardinal depressive symptoms. Only Level 2 
participants received the remaining questions from the 
depression module in case the screening was positive. 
Fulfilment of the NAKO MINI classification indicates a 
lifetime diagnosis for a MDD.32

Patient Health Questionnaire (PHQ-9)
PHQ- 9 is the depression module of the Patient Health 
Questionnaire. It was developed for screening of 
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depression and contains nine items related to the 
presence of symptoms in the last 2 weeks which can be 
answered on a scale of 0 (not at all) to 3 (almost every 
day). The items can be summarised into a score (possible 
range 0–27) representing depressive symptom severity. 
A cut- off score of ≥10 is commonly used to indicate the 
possible presence of a current depressive episode32 and 
was applied in the present analysis for comparability 
with other studies. The PHQ- 9 has been validated for 
depression screening in persons with RA with a sensi-
tivity of 0.75 (95% CI 0.58, 0.88) and specificity of 0.75 
(95% CI 0.49, 0.87) compared with the Montgomery- 
Asberg Depression Rating Scale (MADRS)34 and a 
sensitivity of 0.87 (95% CI 0.62, 0.98) and specificity of 
0.77 (95% CI 0.69, 0.84) compared with the Structured 
Clinical Interview for Diagnostic and Statistical Manual 
of Mental Disorders, Fourth Edition, Axis I Disorders 
(SCID‐1).35

Generalised Anxiety Disorder Questionnaire (GAD-7)
The Generalised Anxiety Disorder seven- item scale 
(GAD- 7) is part of the NAKO questionnaire implemented 
via touch screen.36 It was developed and validated as a 
measure for evaluating the presence and severity of 
generalised anxiety disorders. It is a self- reported ques-
tionnaire measuring general anxiety symptoms related to 
the past 2 weeks, however, in the NAKO version the time 
frame was extended to 4 weeks. Response options are 
scored from 0 (not at all) to 3 (almost every day) for each 
question (possible range 0–21). A cut- off score of ≥10 is 
used to indicate the presence of GAD.37 The GAD- 7 has 
been validated to measure GAD in persons with RA with 
a sensitivity of 0.64 (95% CI 0.31, 0.89) and a specificity 
of 0.86 (95% CI 0.78, 0.91).35

Neuropsychological tests
A set of questions assessed subjective memory complaints 
and yielded case classifications of no memory complaints 
and those with complaints with and without worry.

The neuropsychological test battery included different 
tests to address the domains of memory and executive 
functions, tests for fine motor movements and attention 
as well as numerical reasoning.27 The Level 1 examina-
tion included a word list with immediate and delayed 
recall to test verbal episodic memory (12 nouns), a verbal 
fluency test (animal names), a digit span backwards test 
of working memory and the Stroop interference task of 
selective attention.38 A number series task was included 
in the extended Level 2 examination.39

In the word list recall tests 1–3, participants were asked 
three times, one delayed at the end of testing, to recall 
as many words as possible from a digitally recorded list 
of words (possible range 1–12). In the semantic fluency 
task, participants were asked to enumerate as many 
animal names as possible within 1 min (possible range 
1–79). In the Stroop colour- word task, participants were 
first asked to name the colour of 36 differently coloured 
boxes (Stroop table 2) and second to name the colour of 
incongruent colour names (Stroop table 3). For the digit 
span backwards, participants were acoustically presented 
digitally recorded number sequences of increasing 
length, containing three to nine random single digits 
spoken at a rate of 1 s per number. Participants were 
instructed to recall each sequence in reverse order.38 
Scores from participants who experienced documented 
disturbances during the neuropsychological tests, for 
example, sudden noise or interruption, were not consid-
ered in the analyses.

Statistical analysis
We analysed these cross- sectional data descriptively. 
Participants with missing data were excluded from the 
regression models, those with missing data for education 
were excluded from the description of neuropsycholog-
ical function stratified by education. The outcomes were 
reported stratified by self- reported disease (RA, AS, PsA, 
SLE, SjD, iRMD, OA but no iRMD). The frequency of a 
physician’s diagnosis of depression was additionally strat-
ified by sex and age group. Depression and anxiety meas-
ures as well as neuropsychological tests were stratified by 
education level.

To assess the relationship between neuropsycholog-
ical function and iRMD status in an exploratory way, we 
fitted linear regression models. These were character-
ised as *Neuro- Score*=sex+iRMD_status+age+education 
with dependent variables immediate word recall, delayed 
word recall, semantic fluency (animal names), executive 
function (Stroop test), memory (digit span backwards) 
and independent variables sex, IRMD- status, age and 
education. One model was fitted for each neuropsycho-
logical test. We show the least square means for the age 
groups (20, 30, 40, 50, 60, 70 years) and iRMD, respec-
tively, non- iRMD OA, describing the score for different 

Figure 1 Flow chart. AS, ankylosing spondylitis; iRMD, 
inflammatory rheumatic disease; NAKO, German National 
Cohort; OA, osteoarthritis; PsA, psoriatic arthritis; RA, 
rheumatoid arthritis; SjD, Sjögren’s disease; SLE, systemic 
lupus erythematosus.
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age groups and iRMD/non- iRMD OA while controlling 
for sex and education.

RESULTS
Of 100 273 NAKO participants from the first data freeze 
who answered the questions on rare diseases, n=3257 
had any iRMD (3.2%), thereof n=2286 had RA (2.3%), 
n=571 AS (0.6%), n=524 PsA (0.5%), n=156 SLE (0.2%) 
and n=95 SjD (0.1%), including n=353 with more than 
one iRMD diagnosis. N=1894 (59% of those with iRMD) 
reported an iRMD and OA, n=24 030 (24%) had OA but 
no iRMD (figure 1).

The mean age of participants with iRMD ranged 
between 54 years (SLE) and 58 years (RA) with 46% 
(AS)–94% (SjD) being female. The majority of persons 
with an iRMD (97%) had an intermediate or high level 
of education and 38% were never smokers (table 1). 
Persons with OA were less often female compared with 
the iRMD group (59% in OA vs 67% in iRMD) and on 
average 1 year older (58 years in OA vs 57 in iRMD), 

while education and smoking status were comparable 
(iRMD and higher education: 45%, OA: 46%, iRMD 
never smokers: 38%, OA: 40%) .

Hypertension (44%) and hyperlipidaemia (39%) were 
the most common comorbidities in iRMD, followed by 
osteoporosis (13%), any cancer (12%) and diabetes 
(11%) (table 1). Osteoporosis was more frequent in iRMD 
compared with OA (7.5%), especially in SjD (20%).

Depression
A lifetime self- reported physician’s diagnoses of depres-
sion was more frequent in SjD (37%) and SLE (33%) 
compared with AS (24%), PsA (26%) and RA (28%). 
Overall, depression was more frequent in iRMD (26%) 
compared with OA (21%). Of all persons with a self- 
reported lifetime depression, 53% (iRMD) and 48% 
(OA) had antidepressive therapy within the past 12 
months (table 2).

The MINI screening was positive in 37% (AS)–49% 
(SjD) and in 34% of persons with OA. Of those who 

Table 1 Characteristics of NAKO participants with an iRMD and persons with OA

RA AS PsA SLE SjD
iRMD
total OA N missing

N 2286 571 524 156 95 3257 24 030 –

Female, % 73 46 59 81 94 67 59 0

Age in years, mean±SD 58±9.5 55±10 57±9.5 54±11 57±9.7 57±9.8 58±8.7 0

Age at onset, mean±SD 43±15 35±13 n.a.* 39±14 46±13 41±15 Hip: 44±15
Knee: 42±15
Hands: 50±10

Education, ISCED- 97 level,% (n) 2408

  Lower 3.9 (88) 2.3 (13) 1.9 (10) 1.9 (3) 2.1 (2) 3.4 (109) 3.4 (869)

  Intermediate 42 (956) 39 (222) 42 (216) 42 (64) 38 (36) 41 (1321) 42 (10 953)

  Higher 43 (977) 48 (269) 47 (244) 48 (74) 46 (44) 45 (1453) 46 (11 800)

Smoking, % (n) 1625

  Never 39 (897) 33 (189) 33 (172) 38 (59) 51 (48) 38 (1232) 40 (9541)

  Current 17 (391) 21 (122) 16 (86) 22 (34) 13 (12) 18 (575) 17 (3987)

  Former 36 (819) 39 (223) 45 (233) 33 (52) 31 (29) 37 (1211) 38 (9110)

Comorbidities, % (n)

  Hypertension 45 (1037) 40 (229) 48 (251) 42 (65) 35 (33) 44 (1444) 43 (10 334) 72

  Hyperlipidaemia 41 (930) 35 (201) 38 (200) 29 (45) 38 (36) 39 (1261) 37 (8959) 260

  Osteoporosis 14 (328) 9.6 (55) 11 (58) 14 (21) 20 (19) 13 (417) 7.5 (1802) 197

  Cancer 12 (268) 9.8 (56) 11 (57) 12 (19) 14 (13) 12 (378) 12 (2794) 84

  Diabetes 12 (277) 8.1 (46) 11 (59) 6.4 (10) 5.3 (5) 11 (356) 10 (2396) 42

  Reduced renal function 5.6 (127) 6.0 (34) 4.8 (25) 17 (26) 15 (14) 5.6 (187) 3.5 (839) 90

  Myocardial infarction 3.9 (90) 2.6 (15) 3.1 (16) 3.2 (5) 1.1 (1) 3.5 (115) 2.7 (650) 42

  Stroke 2.7 (61) 2.6 (15) 2.3 (12) 3.8 (6) 4.2 (4) 2.7 (88) 2.7 (655) 62

  OA 65 (1462) 48 (272) 56 (289) 47 (72) 57 (54) 59 (1894) 100 (24 030) 0

SD, based on NAKO data freeze 100 000; application NAKO- 603.
*Age at onset only available for psoriasis, not for PsA.
AS, ankylosing spondylitis; iRMD, inflammatory rheumatic disease; ISCED- 97, International Standard Classification of Education 97; OA, 
osteoarthritis; PsA, psoriatic arthritis; RA, rheumatoid arthritis; SjD, Sjögren’s disease; SLE, systemic lupus erythematosus.
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had a positive screen and a Level 2 examination, a 
lifetime depressive episode classified by the MINI was 
present in 287 persons with iRMD and 1567 persons 
with OA, corresponding to 7.8% versus 6.5% of the 
entire sample.

Individuals with iRMD had a mean±SD PHQ- 9 of 
5.2±4.6 versus. 4.4±4.0 in OA. Current depressive symp-
toms based on PHQ- 9 ≥10 were more frequent in iRMD 
compared with OA (13% vs 9%) and most frequent in 
SLE (24%).

Association of depression with sex and age
For all age groups and across all iRMD and OA, women 
were more often affected by depression than men 
(figure 2). Compared with OA, those with iRMDs were 
particularly affected in middle age. Middle- aged (51–60 
years old) women with SLE (47%), AS (45%) and PsA 
(40%) were most frequently affected by physician’s diag-
noses of depression, while current depressive episodes 
were also common in younger age groups.

Anxiety
A lifetime physician diagnosis of anxiety was reported 
by 14% (AS)–18% (SjD), overall in 15% (iRMDs) versus 
11% in OA (table 2). Individuals with iRMD had a mean 
GAD- 7 sum score of 4.1±4.0 versus 3.5±3.5 in OA. Current 
anxiety symptoms based on GAD- 7 ≥10 were present in 
8.6% (iRMD) versus 5.8% (OA) and most frequent in 
SLE (15%).

Cognitive performance
According to the subjective memory complaints, 29% 
(iRMD) versus 27% (OA) felt that their memory is getting 
worse, 20% versus 17% were concerned about it and 12% 
versus 9.6% had ever consulted a physician about their 
memory problems, most frequently in SjD (15%) and 
SLE (14%) (table 3).

Mean values from the word list recall tests, the semantic 
fluency task, the digit span backwards test and number 
series task were comparable across the individual iRMDs 
and in OA (table 3).

Association of depression, anxiety and cognitive performance 
with education
Overall, higher percentages of lifetime physicians’ diag-
noses of depression and anxiety as well as current depres-
sive and anxiety symptoms were observed in persons with 
lower educational level (table 4). The cognitive func-
tion tests also had poorer outcomes with a lower level of 
education.

Cognitive performance in iRMD and OA: results from linear 
regression models
When the association between iRMD status and the 
neuropsychiatric scores was explored while controlling 
for sex and education, almost no differences were 
observed between iRMD and OA (figure 3) in all age 
groups. Numeric results are shown in online supple-
mental table 1.

Table 2 Frequency of mental health disorders for persons with iRMD and OA

RA AS PsA SLE SjD
iRMD
total OA N missing

Depression

  Depression, physician lifetime 
diagnosis, % (n)

28 (630) 24 (136) 26 (138) 33 (52) 37 (35) 26 (865) 21 (5095) 148

  Percentage of those with depression 
treatment by physician or psychologist 
in the last 12 months (n)

54 (338) 50 (68) 47 (65) 65 (34) 49 (17) 53 (459) 48 (2449) 8

  MINI screen positive, % (n) 40 (921) 37 (209) 41 (212) 41 (64) 49 (47) 39 1288) 34 (8051) 256

  MDD MINI positive* % (n) 9.5 (215) 8.5 (48) 7.1 (40) 9.7 (15) 17 (16) 7.8 (287) 6.5 (1567) 24 933*

  PHQ- 9 sum score, mean±SD 5.4±4.7 4.9±3.7 5.4±4.6 6.8±5.2 5.4±4.3 5.2±4.6 4.4±4.0 2808

  PHQ- 9 ≥10, % (n) 13 (304) 12 (69) 13 (67) 24 (38) 12 (11) 13 (415) 9.0 (2173) 2808

Anxiety

  Anxiety disorder, physician lifetime 
diagnosis, % (n)

16 (369) 14 (77) 15 (76) 17 (26) 18 (17) 15 (493) 11 (2613) 86

  GAD- 7 sum score, mean±SD 4.3±4.1 3.8±3.8 4.3±3.9 5.3±4.3 4.4±4.0 4.1±4.0 3.5±3.5 2903

  GAD- 7 ≥10, % (n) 9.2 (210) 7.9 (45) 9.4 (49) 15 (23) 11 (10) 8.6 (281) 5.8 (1389) 2903

Based on NAKO data freeze 100 000; application NAKO- 603.
*Only done for Level 2 examination participants with a positive MINI screen.
AS, ankylosing spondylitis; GAD- 7, General Anxiety Disorder- 7; iRMDs, inflammatory rheumatic diseases; MDD, major depressive disorder; 
MINI, Mini- International Neuropsychiatric Interview; NAKO, German National Cohort; OA, osteoarthritis; PHQ- 9, Depression Scale of the 
Patient Health Questionnaire; PsA, psoriatic arthritis; RA, rheumatoid arthritis; SjD, Sjögren’s disease; SLE, systemic lupus erythematosus.
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Figure 2 Depression diagnosis and symptoms by diagnosis. Percentage of persons with a self- reported lifetime diagnosis 
of depression and current depressive symptoms measured by the Patient Health Questionnaire (PHQ- 9 ≥10) by age and sex. 
PHQ- 9 Depression Scale of the Patient Health Questionnaire age groups with case numbers ≤10 are not shown.
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DISCUSSION
The comparison of people with inflammatory and 
non- inflammatory rheumatic musculoskeletal diseases 
within this large population- based NAKO cohort 
shows that more people with iRMDs have depression 
and anxiety compared with persons with OA. No or 
marginal differences were observed in the cognitive 
performance tests.

The observed frequencies of current depressive 
episodes, self- reports of a physician diagnosis and treated 
depression are in line with the existing literature.7 A 
previous German study used the PHQ- 9 and the Beck- 
Depression Inventory II to assess the extent of depres-
sive symptoms in patients with RA,40 so that frequencies 
cannot be directly compared with this study. The propor-
tion of patients with antidepressant therapy was lower in 
the VADERAII (validation of depression- questionnaires 
for patients with rheumatoid arthritis) study (12% 
of patients classified as having depressive symptoms) 
compared with this study. Another study on patients with 
PsA used the PHQ- 2 to identify depressive symptoms.41 
The results complement each other in that a frequent 
occurrence of depressive symptoms is confirmed both in 
patients with RA and PsA undergoing rheumatological 
care and in people with iRMDs in the general population.

Anxiety symptoms and/or diagnoses are less often 
reported. Within population- based data from Canada, 
anxiety disorders were also elevated in RA compared 
with a cohort without RA matched by year of birth, 
sex and region of residence.1 In a study from an early 

arthritis consultation at the Charité–Universitäts-
medizin Berlin, Germany, the frequent occurrence of 
anxious symptoms, measured by the HADS, was note-
worthy.42 It is however remarkable that those symp-
toms were as frequently present in persons without 
an inflammatory disease who consulted the early 
arthritis clinic (mean disease duration 4 months).42 
This differs from our finding that depressive and 
anxious symptoms are less common in people with 
OA than those with iRMDs. The mean disease dura-
tion of the NAKO iRMD population is 16 years which 
is a possible reason for this difference to the early 
arthritis study population in the Charité study.

The proportion of a lifetime diagnosis of anxiety 
among people with iRMDs in this study was twice that of 
the total NAKO cohort (7.8%).36 In line with previous 
reports, anxiety was associated with educational status.1 36

A new aspect of the NAKO evaluation is the comparison 
with the occurrence in people with the non- inflammatory 
musculoskeletal disease OA. Individuals with OA were 
selected as a comparison to differentiate the possible 
influence of chronic inflammatory activity from impair-
ments caused by pain and functional limitations. The 
comparison group was very similar in most parameters 
such as age, comorbidity and education. This compar-
ison is valuable because elevated levels of depression with 
pain and functional limitations occur in OA.43 The even 
higher frequency across various iRMD indicates that the 
inflammatory process may additionally contribute to the 
development of depressive and anxiety symptoms. The 

Table 4 Depression and anxiety measures by ISCED- 97 educational level in all persons with iRMD and information on 
education (n=2883)

n n missing

Education level

Lower Intermediate Higher

Number of participants with an inflammatory rheumatic disease* 2883 0 115 1313 1438

Physician’s lifetime diagnosis of depression, % 2866 17 39 27 23

Depression treatment last 12 months, % of those with physician’s 
diagnosis of depression

738 0 56 53 53

MINI screen positive, % 2841 24 44 39 38

MINI classification positive, % of positive screened and with Level 2 291 2586 92 85 89

PHQ- 9 ≥10, % 2535 348 27 16 12

PHQ- 9 sum score, mean±SD 2535 348 7.2±5.4 5.4±4.6 4.9±4.4

Physician’s lifetime diagnosis of anxiety, % 2873 10 31 16 13

GAD- 7 sum score, mean±SD 2525 358 5.6±4.5 4.2±4.1 3.9±3.8

GAD- 7 ≥10, % 2525 358 21 11 8.2

Stroop effect, mean±SD 2671 212 27±15 24±13 21±10

Semantic fluency (animal names), mean±SD 2733 150 21±5.8 24±6.7 26±6.8

Digit span backwards, mean±SD, range 2–9 2712 171 4.2±1.0 4.5±1.2 4.8±1.3

Based on NAKO data freeze 100 000.
*Includes self- reported physician diagnosis of rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis, systemic lupus erythematosus 
or Sjögren disease.
GAD- 7, General Anxiety Disorder- 7 Scale; iRMD, inflammatory rheumatic disease; ISCED- 9, International Standard Classification of 
Education 97; MINI, Mini International Neurospsychiatric Interview; PHQ- 9, Depression Scale of the Patient Health Questionnaire.
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results support assumptions about an interplay between 
chronic peripheral inflammation and alterations in the 
brain function16 or, respectively, in the development of a 
competitive situation between the brain and a chronically 

activated immune system for the energy supply. The 
constraint energy expenditure can manifest, among 
other symptoms such as fatigue or sleeping disorders, 
also as depression and anxiety.44

Figure 3 Cognitive performance in iRMD and OA. Results (least square means for ages 20, 30, 40, 50, 60 and 70) from linear 
regression models with iRMD status, sex, age and education as covariates. Immediate word recall: difference between recalled 
words (range 0–12) at t1 and t2 (immediate recall). Delayed word recall: difference between words at t2 (immediate recall) and 
t3 (delayed recall). iRMD, inflammatory rheumatic disease; OA, osteoarthritis.
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In contrast to our results, a systematic review with 
a meta- analysis recently published by Gwinnutt et al12 
showed a clinically relevant cognitive impairment of 
n=3141 people from 62 studies with iRMDs compared 
with age- matched controls. Most of the iRMD population 
in this meta- analysis had SLE, and also 96% of the RA 
population was female. In a subgroup analysis of studies 
that adjusted for education, age and sex, the differences 
in cognitive abilities between the iRMD population and 
controls were still present: the standardised mean differ-
ence in overall cognition was −0.6 (95% CI −0.74, –0.45) 
for iRMD compared with controls and −0.64 (95% CI -0.9, 
−0.37) for complex attention/executive function. This 
meta- analysis did not include data from Germany. One 
reason for the different results might be the different 
recruitment of the iRMD population and the approaches 
to define comparison or control groups. While the meta- 
analysis mainly comprises patients recruited in special-
ised rheumatological care, the NAKO cohort is based on 
the general population. Thus, disease severity is likely 
to be different since mild forms of iRMDs are included 
in NAKO. In addition, the NAKO examinations are 
complex and long (4–6 hours) and the participants were 
contacted at home (via mail or telephone) and not at the 
doctor’s office.30 Both factors might contribute to further 
selection towards a higher education level and the exclu-
sion of individuals with severe forms of iRMDs. There is 
no data on disease activity or severity available. A possible 
relation between inflammation and cognitive disorders 
most certainly depends on the degree of severity which 
may be one reason that we do not map any impairments.

In a letter referring to the meta- analysis by Gwinnutt 
et al, Recio- Barbero et al point out the lack of standard-
isation in cognitive assessments with a wide range from 
general screening tools to neurocognitive batteries.45 
In fact, in most of the studies, the screening scale Mini- 
Mental State Exam was used, which limits to estimate the 
degree of involvement and impact. However, cognitive 
impairment was also found in the studies that used test 
batteries.12 A recent German study examined cognitive 
abilities in 101 patients with axial spondyloarthritis and 
117 patients with PsA who were recruited from two rheu-
matology centres.14 Using the Memory and Attention 
Test subscores, they found significant impairments in 
selective attention but no differences in episodic working 
memory compared with healthy volunteers.

The comparison with data from the OA group also 
showed no difference in the cognitive function tests. This 
is confirmed by comparison with the previously published 
NAKO data on cognitive test results.38 39

Limitations and strengths
The study provides an assessment based on self- reports 
and test results and enables comparison to OA covering 
16 areas of Germany. The strengths of the study are 
the large sample size and the assessment of depression, 
anxiety and cognitive disorders using a set of validated 
instruments. The population- based design enabled 

comparison with age- stratified and sex- stratified groups of 
people without iRMD and comparison of distinct iRMDs 
with each other. One limitation is the non- representative 
sampling for Germany. The reported frequencies cannot 
be used as prevalence estimates for the German general 
iRMD and OA population. A second limitation is the self- 
report of physician’s diagnoses without validation, no 
clinical examination confirmed the presence of iRMDs. 
The frequency of self- reported diagnoses on RA and 
SLE is higher in the NAKO (RA: 1.85%, SLE: 0.14%)46 
compared with a recent prevalence estimate for Germany 
(RA: 0.8%–1.2%, SLE: 0.056%)47 which may be related to 
misclassification of hand OA as RA and cutaneous lupus 
as SLE in some cases. The participants prevalence of AS 
and SjD is comparable to other data.46 48 For future anal-
yses with the NAKO data it will be possible to link the 
self- reported diagnoses to claims data from the statutory 
health insurance. Due to the prospective design of the 
NAKO with planned follow- up surveys every 5 years, the 
age at inclusion into the study was limited to 70 years.

CONCLUSION
Mental disorders are common comorbidities in iRMD. 
The frequent findings of depression and anxiety within 
this population based sample of persons with various 
iRMDs should increase the awareness for mental disor-
ders and help to target patients for possible limitations 
and symptoms. No evidence was found in this study to 
support any clinically meaningfully increased cognitive 
impairment in persons with iRMD.
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