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Abstract  29 

Introduction: This population-based follow-up study investigated the comorbidities, medication use, and health care 30 

services among women with polycystic ovary syndrome (PCOS) at age 46. 31 

Material and methods: The study population derived from the Northern Finland Birth Cohort 1966 and consisted of 32 

women reporting oligo/amenorrhea and hirsutism at age 31 and/or a PCOS diagnosis by age 46 (n=246) and controls 33 

without PCOS symptoms or diagnosis (n=1573).  The main outcome measures of this study were self-reported data on 34 

symptoms, diagnosed diseases, and medication and health care service use at the age of 46.  35 

Results: Overall morbidity risk was increased by 35% [RR (95% CI): 1.35 (1.16–1.57)] and medication use by 27% [RR 36 

(95% CI): 1.27 (1.08-1.50)] compared to non-PCOS women, and the risk remained even after adjusting for BMI. 37 

Diagnoses with increased prevalence in women with PCOS were migraine, hypertension, tendinitis, osteoarthritis, and 38 

endometriosis. PCOS was also associated with autoimmune diseases and recurrent upper respiratory tract infections and 39 

symptoms. Interestingly, health care service use did not differ between the study groups after adjusting for BMI.  40 

Conclusions: Women with PCOS are burdened with multimorbidity and higher medication use, independent of BMI.  41 

Key message: Women with polycystic ovary syndrome are burdened with multimorbidity and higher medication use, 42 

independent of BMI. 43 

Keywords: polycystic ovary syndrome, comorbidity, multimorbidity, medication use, cohort study  44 

 45 

Abbreviations:  46 

PCOS: Polycystic ovary syndrome 47 

NFBC1966: Northern Finland Birth Cohort 1966 48 

BMI: Body mass index  49 
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Introduction  50 

Polycystic ovary syndrome (PCOS) is the most common endocrine disorder in women of reproductive age, with a 51 

prevalence of 5–18%1–3. Earlier, PCOS was mainly considered a reproductive condition; however, nowadays it is 52 

commonly accepted that women with PCOS are at high risk for metabolic disorders, such as obesity4,5, impaired glucose 53 

tolerance (IGT), type 2 diabetes (DMT2),6 metabolic syndrome (MetS)7 and, possibly, cardiovascular events.8,9 54 

Furthermore, women with PCOS have been shown to have an increased risk for psychological morbidity,10,11 asthma,12 55 

and migraine.13 56 

Surprisingly, only a few previous studies have systematically assessed the overall comorbidity in women with PCOS.13,14 57 

This should be of high priority given the high cost for society resulting from PCOS-related morbidity. For example, 58 

PCOS-related DMT2 alone has been estimated to carry an annual cost of £237 million ($310 million) in the UK15 and 59 

$1.77 billion in the US.16 Despite PCOS being a common condition and carrying a high morbidity risk, the syndrome 60 

often remains underdiagnosed and is thus underrepresented in patient records and national registers, which limits 61 

capturing comorbidities.1,17 Previous studies have primarily reported hospital-based diagnoses with no data on symptoms. 62 

Moreover, the focus has been mainly on women at early or mid-reproductive years, and morbidity data on late fertile age 63 

are scarce. Thus, the present study focused on assessing morbidities, self-reported symptoms, medication use and the use 64 

of health care services in 46-year-old women with PCOS and non-PCOS controls who are part of the population-based 65 

Northern Finland Birth Cohort (NFBC). 66 

  67 
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Materials and methods 68 

Study population 69 

The study population was derived from the longitudinal Northern Finland Birth Cohort 1966 (NFBC1966),18,19 including 70 

all pregnancies with estimated date of delivery during 1966 in the two northernmost provinces of Finland (5889 females). 71 

There have been several pre-set data collection points determined by the cohort centre. The data collection and 72 

identification of PCOS cases have been previously described.10 In brief, at age 31 questions were asked about PCOS-73 

related symptoms, oligo/amenorrhea (OA) and hirsutism (HA) and at age 46 the women were asked if they had ever been 74 

diagnosed with polycystic ovaries (PCOM) and/or PCOS. The whole PCOS population (N=280, 4.8% of the population) 75 

consisted of women who reported both HA and OA at age 31 (4.1%) and/or PCOM/PCOS at age 46 (3.1%), of which 76 

246 replied to the 46-year questionnaire. The non-PCOS control population consisted of all the remaining women (no 77 

PCOS symptoms at age 31 and no self-reported PCOS diagnosis by age 46, n=1573). Women who were pregnant or using 78 

hormonal contraceptives at age 31 (n=1488) were excluded due to possible bias towards oligo/amenorrhea. Moreover, 79 

women who did not permit the use of their data were excluded (n31=41 and n46=14) (Figure S1). The validity of identifying 80 

women with PCOS in the NFBC1966 data has been verified in previous publications.5,10 The study flow chart is presented 81 

in Figure S1. 82 

 83 

Questionnaires on morbidity and symptoms 84 

A questionnaire was sent to participants at the age of 46. Morbidity was assessed via the following question: ‘Do you 85 

currently have, or have you ever had, any of the following symptoms, diseases, or injuries diagnosed or treated by a 86 

doctor?’ (Table 1). The diagnoses were chosen by the cohort centre and the involved investigators and were organised 87 

according to the World Health Organization (WHO) ICD-10 coding system (Table 1). For osteoarthrosis diagnoses, all 88 

locations (hip, back, knee, finger, joint, foot, shoulder, other) were combined for “Any arthrosis” analysis. 89 

Regarding respiratory/allergic symptoms, the questionnaire included the question: ‘Have you had the following 90 

respiratory and/or allergic symptoms or diseases?’ The answer options were ‘Never’, ‘Yes, within the last 12 months’, 91 

and ‘Yes, but more than a year ago’. Affirmative answers were combined to form a new variable, which was used for the 92 

analysis. The questionnaire also included two questions about symptoms of infection and autoimmune diseases, with no 93 

diagnostic data. The items are listed in Table 2.  94 

 95 
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 96 

Overall morbidity score and self-reported health status 97 

To create an overall morbidity score, a sum score of all the ‘yes’ answers from the questions regarding morbidities 98 

diagnosed by a doctor (N=68) was calculated. Perceived health status at age 46 years was assessed by the following 99 

question: ‘How would you estimate your current state of health?’. Answer options were ‘very good’, ‘good’, ‘moderate’, 100 

‘poor’ and ‘very poor’. Answer options 1 and 2 and options 4 and 5 were merged for the analysis (Karjula et al. 2020). 101 

 102 

Use of health services 103 

The following question concerning the use of public health services at age of 46 was utilized: ‘How many times have you 104 

consulted the following institutions because of your illness or symptoms during the past year?’. The options covered 105 

visits/appointments to a doctor, public health nurse, psychologist, physiotherapist, dentist, or other specialist working in 106 

a public health centre, occupational health service, special welfare institution or other institution, such as a private clinic. 107 

The sum scores of all visits and visits to any doctor were analysed separately.  108 

 109 

Medication and supplement use 110 

Medication use was determined with an open-ended question, and the data were classified according to the international 111 

Anatomical Therapeutic Chemical (ATC) classification. The data were analysed as the main ATC groups, and if the main 112 

group was significantly different between the PCOS cases and the controls, the medication subgroups were also analysed. 113 

The risk for medication use was calculated based on the sum score of the medication main groups used. The medication 114 

data are reported in Figure 1D and Table S1. 115 

 116 

  117 
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Confounding factors 118 

All the confounding variables included in the study represent factors commonly considered to relate with morbidity 119 

(Table S2). BMI was categorised into three groups: <25 kg/m2, 25–30kg/m2, and >30 kg/m2.5 Physical activity was 120 

calculated as the metabolic equivalent of task (MET) scores in hours per week from the frequency and duration of leisure 121 

time activities (3 METs=light and 5 METs=brisk physical activity).20 Alcohol consumption was categorised into three 122 

groups: abstinence, low-risk drinking (≤20 g/day) or high-risk drinking (>20 g/day).21 Smoking was categorised as no 123 

smoking, previous/occasional smoking, or regular smoking. Marital status was categorised into two groups: single or in 124 

a relationship. Socioeconomic status was classified into three categories based on education level: basic, secondary, and 125 

tertiary. 126 

 127 

Missing data and Statistical Analyses 128 

Data were considered missing if the participant had not answered a question at all, i.e. had not chosen any of the answer 129 

options. Data were missing for 0.6–3.3% of the women. For the self-reported symptoms, 3.4–5.2% of the participants did 130 

not answer the question. Since the percentages were low, the missing data were not imputed. 131 

Statistical analyses were conducted by using IBM-SPSS Statistics (version 24) for Windows software, and figures were 132 

produced using GraphPad Prism (version 7.03) and R (version 4.0.3) software. A value of p<0.05 was considered 133 

statistically significant. Differences in the categorical variables between the study groups were analysed using the 134 

Pearson’s χ2 test. The specific group differences were deciphered by adjusted standardized residual counts. The 135 

continuous variables were tested for normal distribution using the Kolmogorov-Smirnov test. The independent samples 136 

t-test or the Mann-Whitney U test were used to analyse the differences in continuous variables. The association between 137 

self-reported diagnoses as well as symptoms and medication use among the PCOS group versus the control group were 138 

analysed with binary logistic regression models. The adjusted logistic regression models were performed by including 139 

the following variables in the models: BMI, physical activity, alcohol consumption, smoking, marital status, and 140 

education. To control for type I errors due to multiple-hypothesis testing, p-values below the false discovery rate 141 

calculated by the Benjamini-Hochberg method were considered as statistically significant study-wide. The risk ratios for 142 

morbidity, medication use, and health service visits were calculated using negative binomial regression models.  143 

 144 

  145 
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Ethical Approval 146 

The ethical committee of the Northern Ostrobothnia Hospital District approved the study (EETTMK 94/2011). All the 147 

participants NFBC1966 gave informed consent for the use of their collected data for scientific purposes. 148 

Results 149 

Self-reported diagnosis set by a doctor 150 

After correction for multiple testing, the women with PCOS had a higher prevalence of hypertension, DMT2, depression, 151 

migraine, tendinitis, osteoarthritis in the knee, back or shoulder, fractures, gestational diabetes, pre-eclampsia, and 152 

endometriosis compared with the non-PCOS controls by age 46 years. After adjusting for the confounding factors (BMI, 153 

physical activity, alcohol consumption, smoking, marital status, and education), significance remained for hypertension, 154 

migraine, tendinitis, arthritides, and endometriosis. (Table 1, all diagnoses Table S3) 155 

 156 

Overall morbidity and self-reported health status 157 

At age 46, the self-reported health status was decreased in women with PCOS as 9.2% reported a poor or very poor health 158 

status compared with 3.1% of the controls (p<0.001). In line with this, the women with PCOS presented with 159 

multimorbidity at age 46. The morbidity score distributions at age 46 in the PCOS cases and controls are presented in 160 

Figure 1B, respectively. The women with PCOS had more often 5 or more comorbidities, whereas controls had more 161 

often fewer than 3 (Figure 1B). Regarding different phenotypic groups, the women reporting diagnosis for PCOM/PCOS 162 

by the age of 46 years had higher median morbidity scores than controls, and the group reporting both OA + HA at 31 163 

years and PCOM/PCOS diagnosis at 46 years had the highest scores (Figure 1C).  164 

When comparing the morbidity scores calculated using the 68 questions asked in the questionnaires at age 46, women 165 

with PCOS had 35% higher morbidity risk (RR: 1.35 [1.16–1.57]) (Figure 1D), which remained after adjusting for 166 

confounding factors (RR= 1.37 [1.17–1.60]). 167 

To validate if the morbidity score, specific for this study, truly reflected the health status of an individual, we conducted 168 

a correlation analysis with the self-reported health status, a measure previously described to be associated with mortality 169 

and morbidity, and to predict survival better than medical records22–24. The overall morbidity score correlated positively 170 

with self-reported health (r=0.338, p<0.001), indicating that those with poorer perceived health also reported a higher 171 

number of morbidities.  172 
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 173 

Self-reported symptoms regarding asthma, allergies, infections, and autoimmune diseases 174 

At age 46, women with PCOS had more ‘cough with wheezing’, ‘recurrent respiratory infections’ and ‘atopic, infantile 175 

or allergic eczema’ than controls. PCOS cases also reported having ‘two or more pneumonias’, ‘recurrent otitis in 176 

adulthood’, ‘other health-endangering recurrent infections’ and ‘common colds,’ and being ‘more susceptible to 177 

infections than other people’. PCOS cases also reported more symptoms related to autoimmune diseases, such as ‘joint 178 

pain’, ‘joint swelling’ and ‘pain in the heel’ than the controls. Adjustments did not affect the results (Table 2, all symptoms 179 

Table S4). 180 

 181 

Self-reported medications and risk for medication use 182 

Regarding self-reported medication use at the age of 46, the main medication groups that were more commonly used by 183 

women with PCOS than the controls were ‘alimentary tract and metabolism’, ‘dermatological’, ‘systemic hormonal 184 

preparations excluding sex hormones and insulins’ and ‘nervous system’ after adjustment for confounding factors. As for 185 

the subgroup analysis, ‘drugs for functional gastrointestinal disorders’, ‘drugs used in diabetes’, ‘beta-blocking agents’, 186 

‘agents acting on the renin-angiotensin system’, ‘antibiotics and chemotherapeutics for dermatological use’, ‘thyroid 187 

therapy’, and ‘analgesics’ were more commonly used among PCOS women compared to controls before and after 188 

adjustments, except for ‘beta-blocking agents’ (Table S1). Overall, women with PCOS had a 27% higher risk (RR: 1.27 189 

[1.08–1.50]) for medication use than controls (Figure 1D), which remained after adjustments (RR= 1.21 [1.01–1.46]). 190 

 191 

Use of health services  192 

Even though the median number of visits to any health care provider was higher in PCOS women [median (IQR): 7 (3–193 

12)] vs. [5 (3–10)] than in controls (p=0.010), adjustments for confounding factors rendered the risk nonsignificant [OR 194 

(95% CI), 1.18 (0.998–1.393). 195 

 196 

Discussion 197 

This population-based follow-up study illustrates high multimorbidity risk and poor self-rated health among women with 198 

PCOS until late reproductive years. We show PCOS associating with an increased risk for several diseases and symptoms, 199 
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some of them linked, for the first time, to PCOS. Some of the differences in disease risk, and especially medication use, 200 

were driven by high BMI, indicating that PCOS, per se, may not always be the main cause for some of the comorbidities. 201 

This underlines the importance of healthy lifestyle and weight-management in PCOS to prevent comorbidities. 202 

 203 

By the age of 46, the women with PCOS had a higher risk for type 2 diabetes, depression, migraine, hypertension, 204 

tendinitis, osteoarthritides (especially in knee, back or shoulder), fractures, endometriosis, gestational diabetes, and pre-205 

eclampsia, although after adjustments the risks for DMT2, depression, gestational diabetes and pre-eclampsia were no 206 

longer significantly increased. Indeed, it has been established that normal-weight women with PCOS are not at risk for 207 

developing DMT2, especially in Nordic populations.6 Metabolic conditions, such as hypertension and DMT2, are well 208 

established in PCOS, and they are also linked with the risk for pre-eclampsia.25 A previous study has specifically assessed 209 

cardiovascular diseases in this population, showing that hypertension risk is increased in PCOS, independent of obesity, 210 

and that CVD event risk increased until age 49.8 We have previously reported adverse metabolic outcome for women 211 

with PCOS, as well as hospital-based total codes for cardiac morbidity (ref) ,in line with other studies (ref).  Age 46 is 212 

still young to detect CVD outcomes, thus we may, in future, be able to detect changes between the study groups, although 213 

not studies agree (ref).  214 

Our study also revealed an increased risk for migraine in PCOS, in line with the existing literature.13 Further mechanistic 215 

studies are warranted, as migraine is often related to menstrual cycle hormone fluctuations that are often disturbed in 216 

PCOS. Whether higher prevalence of endometriosis relates to more extensive gynaecological assessments in this 217 

subfertile population, or prolonged estrogen action and progesterone resistance in PCOS, remains to be determined26. 218 

Tendinitis has not been linked to PCOS before; however, musculoskeletal diseases in general and osteoarthritis are more 219 

common in the affected women.14,27 The fracture risk among women with PCOS is debatable. In a Danish population, 220 

fractures were not more common,13 in contrast to a Taiwanese study 28, as well as ours29. We have recently reported higher 221 

vitamin D levels in the same PCOS population30 ; however, bone formation markers and bone mineral density (BMD) 222 

seem to be decreased in PCOS 29,31. Further studies should be carried out among women with PCOS with different 223 

phenotypes to segregate the role of hyperandrogenism and metabolic derangements.  224 

 225 
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Respiratory tract problems were more prevalent in women with PCOS. The women reported having cough with wheezing, 226 

recurrent respiratory infections and atopic, infantile, or allergic eczema more often than the controls. The evidence of a 227 

higher prevalence of various respiratory infections and diseases in women with PCOS is increasing.12 The mechanisms 228 

behind these disorders are not known but increased systemic low-grade inflammation32 or hyperandrogenism33 may be 229 

predisposing factors. The higher prevalence of eczemas is a novel finding, although some dermatological manifestations, 230 

such as hidradenitis suppurativa, have previously been linked to PCOS.34 231 

 232 

This is the first study to assess self-reported symptoms related to infections and autoimmune diseases among women with 233 

PCOS. The affected women reported more often recurrent infections, including pneumonias, otitis and common colds, 234 

and a higher susceptibility to infections than the controls at age 46 (Table 2). Also, symptoms related to autoimmune 235 

diseases were more common in PCOS than in controls (Table 2). These results are supported by a recent systematic 236 

review and meta-analysis presenting PCOS-women having higher risk of autoimmune thyroid disease 35 but also higher 237 

risk for asthma.12 238 

 239 

Only one previous population-based study on medication use among women with PCOS exists.13 Although the increased 240 

medication use in our study was self-reported, the medication profile was similar to that reported in the Danish register-241 

based study. Medications used to treat alimentary tract and metabolic illnesses were more prevalent in PCOS. This group 242 

of medications include metformin, but also medications for gastric problems. The finding of increased use of drugs for 243 

functional gastrointestinal disorders may reflect higher stress and anxiety levels, which have been shown to result in 244 

gastrointestinal symptoms36 as well as increased risk for irritable bowel syndrome in PCOS.37 Use of medication targeting 245 

the cardiovascular system was higher in PCOS, as already reported in our previous publication.8 The use of beta blockers 246 

was higher in women with PCOS than in the controls. Given that the first-line treatment for high blood pressure are 247 

medications targeting the renin-angiotensin system, it may be that the beta-blocking agents were prescribed for 248 

indications other than hypertension,38 such as anxiety symptoms, which are highly prevalent in PCOS,10 as is sympathetic 249 

excitation.39 The higher use of medications affecting the ‘nervous system’ in PCOS was expected, given the psychological 250 

morbidity related to the syndrome.11 Moreover, a higher use of medications to treat cutaneous manifestations was 251 

observed in PCOS, likely explained by acne, hirsutism, and male-type hair loss, commonly related to the syndrome.1 As 252 
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our study also showed an increased prevalence of atopic eczemas and other autoimmune symptoms in PCOS, more 253 

research should be targeted on dermatological manifestations related to the syndrome. 254 

 255 

The women with PCOS reported morbidities, symptoms and higher medication use more often than the controls. 256 

Moreover, women with PCOS estimated their health as poor or very poor almost three times more often compared to 257 

controls, in line with our previous finding40. In line with this, affected women reported more frequent health care visits, 258 

although this seemed to be driven by high BMI. Even though an Australian study reported the hospitalisation rate to be 259 

higher among women with PCOS14 , self-reported health service visits have not been reported before. Psychological 260 

factors, such as depression and anxiety, may also impact the willingness of the women to seek help. It is worth noting 261 

that the selection criteria for the PCOS population represent most likely a less severe PCOS phenotype as women using 262 

hormonal contraceptives were excluded at age 31. Even though the women self-reporting PCOS at age 46 included some 263 

of these women, there is still a chance of bias that underestimates the health-burden related to PCOS.  264 

The present study has many strengths, including possibility to adjust for various confounding factors, which was possible 265 

due to the unique cohort data. The study screened symptoms for the very first time, thus identifying conditions impossible 266 

to discern by ICD codes from the hospital registers. The self-awareness bias was low as the birth cohort data collection 267 

did not target PCOS; rather, it focused on lifelong health and work ability. Indeed, the data represent subjects from the 268 

same general community, with low variation in terms of ethnicity, education, or access to health care services, in 269 

comparison to selected PCOS populations from infertility clinics. Additionally, in Finland, there is very little variation in 270 

health care access, as the health care system is public and accessible to everyone regardless of area of residence. Although 271 

PCOS diagnosis might be considered as limitation, as mentioned above, the validity of the diagnosis has been well 272 

established in several previously published studies.5,10,41 Moreover, self-reported symptoms have been shown to 273 

successfully identify women with PCOS.41 Moreover, the self-report approach enables the identification of symptomatic 274 

women with PCOS who have not received the diagnosis, as the syndrome still remains underdiagnosed in health care.17 275 

Despite statistical correction there may still be residue for multiple testing. 276 
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 277 

Conclusions 278 

In conclusion, our study emphasises the multimorbidity and poor self-rated health among women with PCOS. Further 279 

studies are warranted to explore the disease mechanisms in more detail.  280 

  281 

282 
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 413 

Figure 1. Morbidity related to PCOS. (a) The proportion (%) of control women and women with PCOS reporting their 414 

current health status at age 46. (b) Distribution of morbidity scores at age 46 in women with PCOS (black) and non-PCOS 415 

controls (dark gray). (c) Comparison of morbidity at age 46 between different PCOS phenotypes (OA + HA reported at 416 

31, PCOM/PCOS reported at 46 or OA + HA at 31 + PCOM/PCOS at 46). (d) The risk ratio (RR) with 95% confidence 417 

interval (CI) for any diagnosis or medication at age 46 in women with PCOS in comparison to the non-PCOS controls.  418 

* p-value <0.05, *** p-value <0.005. 419 

 420 

Supportive information Figure S1. Flow chart of the study population. 421 
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Table 1. Self-reported diagnosis at age 46.  423 

         
   
Self-reported diagnosis at 
age 46 Control N (%) PCOS N (%) cOR (95 % CI) aOR (95% CI) 

 
Diabetes type 2 34 (2.2%) 16 (6.7%) 3.21 (1.74-5.91)* 2.40 (1.25-4.63)  

Depression 219 (14.0%) 49 (20.5%) 1.58 (1.12-2.23)* 1.57 (1.09-2.25)  

Migraine 386 (24.7%) 82 (34.2%) 1.59 (1.19-2.12)* 1.58 (1.17-2.13)*  

Hypertension 230 (17.9%) 73 (30.4%) 2.00 (1.48-2.71)* 1.76 (1.27-2.44)*  

Tendinitis 150 (9.6%) 40 (16.9%) 1.91 (1.30-2.95)* 1.81 (1.22-2.68)*  

Any arthrosis 280 (26.8%) 64 (18.1%) 1.66 (1.21-2.27)* 1.66 (1.20-2.29)*  

Fractures 263 (16.8%) 58 (24.5%) 1.61 (1.16-2.22)* 1.73 (1.24-2.41)*  

Endometriosis 131 (8.4%) 32 (13.4%) 1.70 (1.12-2.56) 1.81 (1.19-2.76)*  

Gestational diabetes 344 (25.1%) 65 (30.2%) 2.00 (1.48-2.71)* 1.52 (0.97-2.37)  

Pre-eclampsia 117 (8.7%) 33 (15.5%) 1.94 (1.28-2.94)* 1.76 (1.15-2.71)  

 424 

The results are reported as crude odds ratios (cORs) with 95% confidence intervals (CIs) and adjusted odds ratios (aORs) 425 

with 95% confidence intervals (CIs). The ORs in bold and the ones marked with * (Benjamini-Hochberg correction) were 426 

statistically significant. Confounding factors used for adjustments: BMI, physical activity, alcohol consumption, 427 

smoking, marital status, and education.   428 
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Table 2. Self-reported symptoms concerning allergies, infections, and autoimmune symptoms at age 46. 429 

  46 years   

  Controls PCOS cOR (95% CI) aOR (95% CI) 
Questions concerning asthma and allergy         

Cough with wheezing 450 (29.5%) 98 (41.9%) 1.72 (1.30-2.28)* 1.70 (1.27-2.28)* 

Recurrent respiratory infections 429 (28.6%) 85 (37.9%) 1.53 (1.14-2.05)* 1.54 (1.15-2.08)* 

Emphysema, chronic bronchitis 68 (4.5%) 16 (6.9%) 1.58 (0.90-2.77) 1.62 (0.92-2.87) 

Atopic, infantile or allergic eczema 433 (28.3%) 84 (36.4%) 1.45 (1.08-1.93)* 1.45 (1.08-1.95)* 

          
Questions concerning infection symptoms         

Pneumonia at least twice 137 (8.8%) 37 (15.4%) 1.88 (1.27-2.78)* 1.91 (1.28-2.86)* 

Recurrent otitis in adulthood 67 (4.3%) 25 (10.4%) 2.55 (1.58-4.12)* 2.53 (1.53-4.17)* 

Other health endangering recurrent infections 31 (2.0%) 11 (4.6%) 2.29 (1.14-4.61)* 2.27 (1.11-4.63)* 

More common colds 97 (6.2%) 25 (10.4%) 1.75 (1.10-2.78)* 1.67 (1.28-3.54)* 

More susceptible to infections than other people 74 (4.7%) 22 (9.2%) 2.07 (1.26-3.40)* 2.13 (1.28-3.54)* 

          
Questions concerning autoimmune symptoms         

Joint pain 572 (36.4%) 113 (47.3%) 1.57 (1.19-2.06)* 1.46 (1.10-1.94)* 

Joint swelling 240 (15.3%) 53 (22.2%) 1.57 (1.13-2.20)* 1.49 (1.05-2.11)* 

Pain of the heel 278 (17.8%) 71 (29.6%) 1.94 (1.43-2.64)* 1.75 (1.26-2.41)* 
 430 

The results are reported as crude odds ratios (cORs) and adjusted (BMI, physical activity, alcohol consumption, smoking, 431 

marital status, and education) odds ratios (aORs) with 95% confidence intervals (CIs). The OR values in bold and the 432 

ones marked with * (Benjamini-Hochberg correction) were statistically significant. 433 

 434 


