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A B S T R A C T   

Background: Multimorbidity of mental and physical disorders may be common. Our objectives were to estimate 
the prevalence of mental disorders and determine physical-mental multimorbidity relationships adjusted for sex 
and age within a primary care population in Region Stockholm, Sweden. 
Methods: From 2.4 million Region Stockholm inhabitants, we included adult patients with ≥ 1 primary care 
consultation from 2013 through 2017. We clustered 40 physical diagnoses into 9 categories and grouped mental 
disorders into mild-moderate (i.e., depression, anxiety, stress disorder, sleep disturbance) or severe (i.e., bipolar 
disorder, schizophrenia). 
Results: Of 1 105 065 patients, mean age was 49 years, 56% were females, and nearly one-third had a mental 
disorder (97% mild-moderate). Adjusted odds ratios (AOR) for mild-moderate and severe mental disorders were 
highest in patients with alcohol abuse (AOR=3.7, 95% CI 3.6–3.8; AOR=7.2, 95% CI 6.7–7.6, respectively) vs. 
those with no abuse. Higher odds for either level of mental comorbidity occurred in patients with chronic heart 
failure (CHF), cerebrovascular disease, Transient ischemic attack (TIA), Chronic obstructive pulmonary disease 
(COPD), Gastroesophageal reflux disease- irritable bowel syndrome (GERD-IBS), chronic pain, dementia, nicotine 
dependence, and Parkinson’s disease. For mild-moderate mental disorders, AOR in males was highest (1.45) at 
age 28 and was below 1.0 after age 46; AOR in females was highest (1.30) at age 38 and was below 1.0 after age 
38. For severe mental disorders, AOR was below 1.0 after age 58 in males and after age 62 in females. 
Conclusion: Physical-mental multimorbidity was common in primary care patients in Sweden, with the highest 
odds occurring in those who were female, younger, and/or had an alcohol abuse disorder.   

1. Introduction 

Multimorbidities are often thought of as medical conditions that are 
experienced by patients in addition to their primary disorder. As people 
worldwide are living longer, the increasing prevalence of comorbidities 
has led to mounting health challenges, including higher levels of 
healthcare consumption; more frequent and unnecessary hospitaliza-
tions; higher costs for society; more complicated coexisting diagnoses; 
more complex treatment interactions; greater patient suffering; poorer 
quality of life; and increasing risks of mortality (Anell et al., 2012; 
Zarrinkoub et al., 2013; Wandell et al., 2013). The management of 

patients with multimorbidity/multiple comorbidities is complex and 
requires effective coordination and integration of care. According to 
BMJ Best Practice, an evidence-based, decision-support online tool, one 
of every three patients admitted to a hospital has at least five chronic 
conditions (Anderson et al., 2014). This highlights the need for a clearer 
understanding of multi- and comorbidities and how they interact, and 
the development of comprehensive strategies when providing 
patient-centered care for those with multiple coexistent disorders. 

In 1970, Alvan Feinstein coined the term comorbidity and intro-
duced the concept that the causes and symptoms of coexistent diseases 
can directly and substantially impact the clinical course of a primary 
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disease (Best Practice, 2021). In primary healthcare, multimorbidity has 
become a preferred term, because of the multidimensional nature of 
General Practice and its focus on the overall disease burden experienced 
by patients (Best Practice, 2021; Feinstein, 1970; Sander, 2013; Keezer 
et al., 2016; Valderas et al., 2009). During the past 20 years, the prev-
alence of multimorbidity (e.g., four or more chronic diseases) has 
increased substantially, and the presence of multiple coexistent disor-
ders in patients has been associated with older age, female sex, and low 
socioeconomic status (GL, 1990; van Oostrom et al., 2014; Fortin et al., 
2005). 

However, most previous comorbidity and multimorbidity studies 
have concentrated on physical disorders. Consequently, little is known 
about the patterns of and relationships between mental and physical 
comorbidities in primary care populations. In a large registry study from 
Scotland involving 1 751 841 patients, in which 23% of the patients had 
two or more physical diseases, and multimorbidity was associated with 
older age and living in low-income areas, the authors also determined 
the prevalence of patients having both physical and mental disorders, 
what can be called physical-mental multimorbidity (Uijen and van de 
Lisdonk, 2008). In that study, the prevalence of physical-mental co-
morbidity was 11% in patients living in low-income areas and 2% in 
those living in high-income areas. More importantly, the odds of having 
a mental disorder were higher in the presence of greater numbers of 
physical disorders (e.g., 1.9 times higher for patients having only one 
versus 6.7 time higher in those with five or more). A similar phenome-
non was also observed by Gili et al. in a nationwide, cross-sectional 
study of mental and somatic comorbidity in primary care patients in 
Spain (Barnett et al., 2012). 

According to a recently published Swedish study, the prevalence of 
mental disorders in the population of Region Stockholm increased from 
13.2% in 2011 to 16.1% in 2017 (Gili et al., 2010). In that study, 49.3% 
of those using any mental health care services for mental care did so with 
a primary care provider, and the most common reasons for seeking that 
care were depression, anxiety, and stress disorders. Also, women were 
noted to have a higher prevalence of mental disorders than men and 
were about twice as likely as men to use mental health care resources. 
Although this study provided a window into mental disorders in Swedish 
primary care patients, it did not address the comorbidity relationship 
between these mental disorders and coexistent physical diseases. 

A large population register exists in Region Stockholm, Sweden, that 
contains data on diagnoses from all healthcare consultations that occur 
in primary care (outpatients), specialist care, and hospitals (inpatients) 
(Zarrinkoub et al., 2013; Wandell et al., 2013; Forslund et al., 2020; 
Carlsson et al., 2013; Cars et al., 2016). Indeed, the World Health Or-
ganization (WHO) has identified filling the knowledge gap regarding 
mental and physical comorbidities in primary care patients as a key to 
improving patient access to effective disease prevention and treatment 
(Zarrinkoub et al., 2013; Forslund et al., 2020; Carlsson et al., 2013; Cars 
et al., 2016). With this in mind, the objectives of the current study were 
to use this large database (i) to estimate the prevalence of mental dis-
orders and to determine the comorbidity relationships between multiple 
mental disorders and physical diseases after adjusted for sex and age 
within a representative population of primary care patients in Stock-
holm, Sweden. 

2. Methods 

2.1. Study design 

This was a cross-sectional study of the prevalence of mental disorders 
and physical diseases in all adult patients (18 years and older) who 
consulted with a primary care provider in Region Stockholm in Sweden 
during a five-year period (January 1, 2013 through December 31, 2017). 

Choice of five years period was justified by the praxis for study of 
chronic diseases developed by the authors of the current study (BW, JH) 
as there are missing diagnos registration among these patients, 

especially those who missed their annual controls. 

2.2. Setting 

The population of Region Stockholm represents one-fifth of Sweden’s 
entire population. It includes the capital city of Stockholm, some other 
cities, large rural areas, and a sparsely populated archipelago. All in-
habitants are covered by the same comprehensive healthcare system 
which aims to ensure that everyone has equal access to healthcare ser-
vices (Anell et al., 2012). Primary and secondary care are provided ac-
cording to the needs of all citizens and principally financed through 
taxes. Primary care is the foundation of the healthcare system, fulfilling 
most healthcare needs of inhabitants. Swedish primary care providers do 
not function as gatekeepers, and inhabitants may seek care from other 
providers. Approximately two-thirds of primary care and 8% of emer-
gency hospital care services are delivered by private providers. How-
ever, all healthcare facilities operate under the same conditions and 
report their health data to the central health data registers kept by the 
health authority of each region. 

3. Data sources 

Data for this study was retrieved from the Stockholm regional 
healthcare data warehouse (VAL), available at http://www.gups.sll.se/ 
val/default.htm. The diagnoses that were collected were based on the 
International Classification of Diseases 10th Revision (ICD-10. The VAL 
database includes all diagnoses, procedures, dispensed prescription 
medications, and healthcare consumption (i.e., hospitalizations and 
outpatient consultations in primary and specialty care) for all in-
habitants in Region Stockholm (Zarrinkoub et al., 2013; Wandell et al., 
2013). For each outpatient consultation, a maximum of 15 diagnoses, 
based on ICD-10, can be registered. Approximately 95% of all consul-
tations with primary care providers have at least one diagnosis recorded 
and stored in VAL. Furthermore, VAL contains data covering over 99% 
of hospitalizations. 

The diagnoses used for hospital and specialty care in the VAL data-
base are the same as those used in the Swedish National Inpatient 
Register (IPR). A review published in 2011 identified 132 studies that 
had validated the diagnoses used in the IPR and found that while the 
positive predictive value (PPV) differed between some of the diagnoses 
in the IPR, it generally ranged between 85% and 95% (Ludvigsson et al., 
2011). Diagnoses for severe mental disorders are usually given in the 
specialized health care setting. Persons in the database are identified by 
an anonymized ID number without connection to othe identifying per-
sonal data. There is small risk for identification of the individuals based 
on information collected for this study (diagnoses, age, sex etc). Data is 
analysed and presented at groups level where identification is not 
possible. 

3.1. Study population 

From the database, we extracted patients who had at least one 
consultation in primary care between January 1, 2013 and December 
31, 2017. We excluded any patients who died or moved from the region 
during the study period. 

A total of 104 933 888 records in the outpatient register for all ages 
were identified in the database for the study period (2013 through 
2017), and these reflected visits made by 2 780 278 different patients 
(Fig. 1). Of these patients, 1 151 968 consulted a primary care provider 
and were 18 years or older. Within that group who consulted a primary 
care provider, 381 589 patients also made inpatient visits, and we were 
able to use those diagnoses for our study as well. A total of 46 903 pa-
tients died and were excluded from the study. Ultimately, the study 
population consisted of 1 105 065 patients. 
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3.2. Study measures 

We investigated two outcomes: mild-moderate mental disorders and 
severe mental disorders. Those patients with a recorded mental diag-
nosis of depression, anxiety, stress disorder, or sleep disturbance during 
consultation with any healthcare provider were labelled as having a 
mild-moderate mental disorder. Those patients with a recorded mental 
diagnosis of bipolar disorder and/or schizophrenia were labelled as 
having a severe mental disorder. We divided patients into these groups 
because the main responsibility for treatment of patients with mild- 
moderate mental disorders typically lays with primary healthcare pro-
viders, whereas the main responsibility for treatment of patients with 
severe mental disorders usually lays with psychiatric specialists. The 
mental disorder diagnoses that were used were based on ICD-10 (Sup-
plementary Table 1). 

A total of 40 different physical disease diagnoses were clustered into 
9 system-related diagnosis groups (i.e., cardiovascular, respiratory, 
endocrinologic, gastrointestinal, musculoskeletal, pain, substance use 
and dementia, neurologic, and other). Classification into 9 groups was 
based on the idea to do results of the study clinically manageable. The 
diagnoses involving substance abuse and dementia were also included as 
physical diagnoses in this study, although they are classified separately 

in ICD-10 as F- or G-codes. This was done from a practical primary care 
perspective where diagnosis and treatment of both dementia and sub-
stance abuse are done or given in whole or in part. 

4. Statistical methods 

Descriptive data are presented as numbers and proportions of pa-
tients, and as means and ranges. A Venn diagram was generated to 
demonstrate how the diagnoses observed in patients with mild- 
moderate mental disorders (i.e., depression, anxiety, stress disorder, 
and sleep disturbance) overlapped. A confirmatory factor analysis (CFA) 
followed by structural equation model (SEM) was used to establish a 
group tendency among mental disorders (2 categories) and physical 
disorders (9 categories) (results not shown). Unconditional logistic 
regression was used to control for crude and multiple associations be-
tween mental and physical disorders. The adjusted models were per-
formed by applying stepwise methods, with 5% significance levels used 
to determine whether to retain or remove variables. The results of the 
final models are presented as crude odds ratios (OR), adjusted odds ra-
tios (AOR), and 95% confidence intervals (95% CI). In order to detect 
any collinearity among physical disorders or explanatory diagnoses, and 
the final model was controlled by variance inflation factor (VIF) with a 

Fig. 1. Flowchart showing inclusion of study population.  
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cut point of 10 and by tolerance index (TOI) with a cut point of 0.01, and 
no violations of variance were observed. Restricted cubic splines were 
used to determine the age trend in association with prevalence of mental 
disorders, shown separately for females and males, and were defined so 
that the resulting curves were smooth and continuous. All data were 
analysed with SAS version 9.4 (SAS Institute Inc., Cary, NC). 

5. Ethical aspects 

All data was fully anonymized before we get access. Pseudonymized 
patient data were used in this study, so it was not possible for the re-
searchers to identify individual patients or healthcare providers. 
Informed consent can not be requested as the people in the VAL- 
database can not be identified by the research group. Persons in data-
base are identified by an anonymized ID number without connection to 
othe identifying personal data. There is small risk for identification of 
the individuals based on information collected for this study (diagnoses, 
age, sex etc). Data is analysed and presented at groups level where 
identification is not possible. 

The Regional Ethics Committee at Karolinska Institutet, Stockholm, 
Sweden approved this study (Dnr 2015/579–31/2). 

6. Results 

Of the 1 105 065 patients, 621 237 (56.2%) were female and 483 828 
(43.8%) were male. Mean age for males was 49.6 (range, 18–117) years 
and for females was 49.3 (range, 18–107) years. A total of 357 259 
(32.3%) patients had a mild-moderate mental disorder and 9 125 (0.8%) 
patients had a severe mental disorder (Fig. 1). 

The most common physical disease comorbidities in the mild- 
moderate and severe mental disorder groups were enthesopathies 
(including myalgias) in 111 922 (31.3%) and 2 904 (31.8%) patients, 
back-chest pain in 79 941 (22.4%) and 2 036 (22.3%) patients, and 
hypertension in 71 512 (20.0%) and 2 450 (27.0%) patients, all 
respectively (Table 1). All three of these physical disease diagnoses were 
more prevalent in patients without mental diagnoses than in those with 
mental diagnoses. 

Among the 357 259 patients with mild-moderate mental disorders, 
the most common disorder was anxiety in 153 852 (43.1%) patients, 
followed by depression in 133 138 (37.3%) patients, stress disorder in 
117 327 (32.8%) patients, and sleep disturbance in 100 849 (28.2%) 
patients (data not shown). Venn diagrams (Fig. 2) created for each sex 
showed the proportions of patients who had each of the four mild- 
moderate mental disorders (i.e. depression, anxiety, stress disorder, 
and sleep disturbance), and they demonstrated that 822 (1.0%) males 
and 2 686 (1.0%) females had the overlapping of all four disorders. 
Additional Venn diagrams for each sex showed the proportions of pa-
tients who had each of the two severe mental disorders (i.e., bipolar 
disorder and schizophrenia), and they demonstrated that 24 (1.0%) 
males and 40 (1.0%) females had the overlapping of the two severe 
mental disorders. 

Overall, the highest odds for having mental disorders were in pa-
tients with substance abuse, particularly alcohol abuse. Patients with 
alcohol abuse had significantly higher odds of having mild-moderate 
mental disorders (AOR=3.66, 95% CI 3.56–3.76) and severe mental 
disorders (AOR=7.16, 95% CI 6.70–7.64) than those without alcohol 
abuse (Table 2). Patients with nicotine dependence also had signifi-
cantly higher odds of having mild-moderate mental disorders 
(AOR=1.42, 95% CI 1.33–1.52) and severe mental disorders 
(AOR=1.97, 95% CI 1.64–2.36) than those without such dependence. 
Patients with congestive heart failure (CHF), cerebrovascular disease, 
transient ischemic attack (TIA), chronic pain, chronic obstructive pul-
monary disease (COPD), gastroesophageal reflux disorder (GERD) – ir-
ritable bowel syndrome (IBS), chronic pain, dementia, and Parkinson’s 
disease also had significantly higher odds of having both mild-moderate 
and severe mental disorders than patients without these physical 

Table 1 
Patients with mild-moderatea and severeb mental disorders, by physical disease 
diagnoses, among 1 105 065 primary care patients in Region Stockholm, Swe-
den, 2013 through 2017.  

Physical disease diagnoses Mild-moderate Mental 
Disordersa 

Severe Mental Disordersb 

Mental 
Disorder, 
n (%) 

No Mental 
Disorder, 
n (%) 

Mental 
Disorder, 
n (%) 

No Mental 
Disorder, 
n (%) 

Total Patients 357 259 748 806 9 125 1 095 940 
Cardiovascular     
Coronary heart disorder 10 710 

(3.0) 
34 479 
(4.6) 

413 (4.5) 44 776 
(4.1) 

Chronic heart failure 
(CHF) 

6 571 
(1.8) 

19 334 
(2.6) 

327 (3.6) 25 578 
(2.3) 

Atrial fibrillation 10 851 
(3.0) 

39 803 
(5.3) 

364 (4.0) 50 290 
(4.5) 

Peripheral arterial disease 7 974 
(2.2) 

22 764 
(3.0) 

208 (2.3) 30 530 
(2.8) 

Cerebrovascular disease 6 968 
(2.0) 

16 865 
(2.3) 

321 (3.5) 23 512 
(2.2) 

Transient ischemic attack 
(TIA) 

2 953 
(0.8) 

7 350 (0.9) 128 (1.4) 10 175 
(0.9) 

Hypertension 71 512 
(20.0) 

236 919 
(31.8) 

2 450 
(27.0) 

305 981 
(27.9) 

Respiratory     
Chronic obstructive 

pulmonary disease 
(COPD), bronchiechtasis 

10 852 
(3.0) 

25 022 
(3.4) 

592 (6.5) 35 282 
(3.2) 

Asthma 27 199 
(7.6) 

60 395 
(8.1) 

764 (8.4) 86 830 
(7.9) 

Endocrinologic     
All diabetes 20 749 

(5.8) 
73 522 
(9.8) 

1 369 
(15.0) 

92 902 
(8.5) 

Osteoporosis 5 736 
(1.6) 

13 037 
(1.7) 

153 (1.7) 18 620 
(1.7) 

Thyroid diseases 27 567 
(7.7) 

59 367 
(7.9) 

1 410 
(15.5) 

85 524 
(7.8) 

Gastrointestinal     
Gastroesophageal reflux 

disease (GERD), irritable 
bowel syndrome (IBS) 

20 054 
(5.6) 

31300 
(4.2) 

512 (5.6) 50 842 
(4.6) 

Liver disease (mild, 
severe) 

2 349 
(0.7) 

4 423 (0.6) 119 (1.3) 6 653 (0.6) 

Diverticular disease 5 106 
(1.4) 

10 494 
(1.4) 

134 (1.5) 15 466 
(1.4) 

Inflammatory bowel 
disease 

2 492 
(0.7) 

4 881 (0.7) 77 (0.8) 7 296 (0.7) 

Musculoskeletal     
Osteoarthritis 24 130 

(6.8) 
61 801 
(8.3) 

719 (7.8) 85 212 
(7.8) 

Rheumatologic disease 7 831 
(2.2) 

26 321 
(3.5) 

227 (2.5) 33 925 
(3.1) 

Enthesopathy (including 
myalgia) 

111 922 
(31.3) 

277 837 
(37.2) 

2 904 
(31.8) 

386 855 
(35.3) 

Pain     
Back or chest pain 79 941 

(22.4) 
171 795 
(23.0) 

2 036 
(22.3) 

249 700 
(22.8) 

Chronic pain 
(neuropathic, 
nociceptive) 

48 729 
(13.6) 

92 715 
(12.4) 

1 358 
(14.9) 

140 086 
(12.8) 

Abdominal pain 58 841 
(16.5) 

11 5842 
(15.5) 

1 576 
(17.3) 

173 107 
(15.8) 

Migraine and other 
headaches 

44 215 
(12.4) 

74361 
(9.9) 

953 
(10.4) 

1 176 238 
(10.7) 

Substance abuse and 
dementia     

Dementia 4 124 
(1.2) 

9 247 (1.2) 246 (2.7) 13 125 
(1.2) 

Alcohol abuse 13 374 
(3.7) 

9 441 (1.3) 1 218 
(13.4) 

21 597 
(1.9) 

Nicotine dependence 1 719 
(0.5) 

2 481 (0.3) 145 (1.6) 4 055 (0.4) 

Neurologic     
Epilepsy 2 594 

(0.7) 
5 413 (0.7) 216 (2.4) 7 791 (0.7) 

Parkinson’s disease 853 (0.2) 2 198 (0.3) 56 (0.6) 2 995 (0.3) 

(continued on next page) 
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diagnoses. Finally, when compared to patients without the following 
physical diagnoses, those with diabetes, thyroid disease, abdominal 
pain, epilepsy, multiple sclerosis, chronic renal failure, and eczema had 
AOR greater than 1.0 for having severe mental disorders, but they did 
not have AOR greater than 1.0 for having mild-moderate mental 
disorders. 

Females had 93% higher odds (AOR=1.93, 95% CI 1.92–1.95) of 
having mild-moderate mental disorders and 23% higher odds 
(AOR=1.23, 95% CI 1.18–1.29) of having severe mental disorders than 
males (data not shown in Table). Age trends of mental disorders for each 
sex were visualized using restricted cubic splines (Fig. 3). In general, 
younger patients of both sexes had higher odds of having mild-moderate 

or severe mental disorders than older patients. For all mental disorders 
in both males and females, the curves for AOR demonstrated age-peaks 
followed by exponential declines. For males having mild-moderate 
mental disorders, using those from the same age group without mild- 
moderate mental disorders as referents, the maximum AOR of 1.45 
occurred at age 28 years and the AOR was below 1.0 after age 46 years 
(Fig. 3a). For females having mild-moderate mental disorders, using 
those from the same age group without mild-moderate mental disorders 
as referents, the maximum AOR of 1.30 occurred at age 38 years and the 
AOR was below 1.0 after age 48 years (Fig. 3b). 

For males having severe mental disorders, using those from the same 
age group without severe mental disorders as referents, the maximum 
AOR of 1.02 occurred at age 56 years and the AOR was below 1.0 after 
age 58 years (Fig. 3c). For females having severe mental disorders, using 
those from the same age group without severe mental disorders as ref-
erents, the maximum AOR of 1.05 occurred at age 56 years and the AOR 
was below 1.0 after age 62 years (Fig. 3d). 

7. Discussion 

In a large primary health care population in Sweden, about one-third 
of patients consulting a primary care provider during the years 2013 
through 2017 had at least one mental diagnosis recorded. Exclusion of 
delisted patients in the analyses might induce bias as they were more 
sick or/and had more frequent multimorbidity. However we could not 
find registed diagnoses which could cause bias as well. Patients with 
particular physical disease and substance abuse diagnoses had higher 
odds of having mental disorders than those without these diagnoses. The 
highest odds of having either a mild-moderate or a severe mental mul-
timorbidity were found in patients with a diagnosis of alcohol abuse. 
Other patients who had higher odds of having either mild-moderate or 
severe physical-mental multimorbidity were those with CHF, cerebro-
vascular disease, TIA, COPD, GERD-IBS, chronic pain, dementia, nico-
tine dependence, and Parkinson’s disease. Females and younger patients 

Table 1 (continued ) 

Physical disease diagnoses Mild-moderate Mental 
Disordersa 

Severe Mental Disordersb 

Mental 
Disorder, 
n (%) 

No Mental 
Disorder, 
n (%) 

Mental 
Disorder, 
n (%) 

No Mental 
Disorder, 
n (%) 

Multiple sclerosis (MS) 706 (0.2) 1 768 (0.2) 39 (0.4) 2 435 (0.2) 
Other     
Chronic renal failure 3 945 

(1.1) 
13 229 
(1.8) 

326 (3.6) 16 848 
(1.5) 

Benign prostatic 
hyperplasia (BPH) 

5 074 
(1.4) 

22 491 
(3.0) 

215 (2.4) 27 350 
(2.5) 

Cancer 11 329 
(3.2) 

31 544 
(4.2) 

382 (4.2) 42 491 
(3.9) 

Glaucoma 1 263 
(0.4) 

3 062 (0.4) 34 (0.4) 4 291 (0.4) 

Psoriasis 5 523 
(1.6) 

15 120 
(2.0) 

213 (2.3) 20 430 
(1.9) 

Eczema 13 670 
(3.8) 

35 667 
(4.8) 

450 (4.9) 48 887 
(4.5)  

a Mild-moderate mental disorders include: depression, anxiety, stress disor-
der, sleep disturbance. 

b Severe mental disorders include: bipolar disorder, schizophrenia. 

Fig. 2. Venn diagrams of frequencies and proportions of 357 259 patients with mild-moderate and severe mental disorders among 1 105 065 primary care patients in 
Region Stockholm, Sweden, 2013 through 2017. The diagrams demonstrate considerable overlapping of (a) mild-moderate mental disorders in males, (b) mild- 
moderate mental disorders in females, (c) severe mental disorders in males, and (d) severe mental disorders in females. 
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also had higher odds of having both mild-moderate and severe mental 
comorbities. Patients with diabetes, thyroid disease, abdominal pain, 
epilepsy, multiple sclerosis, chronic renal failure, and eczema had 
higher odds of having severe mental disorders, but did not have higher 
odds of having mild-moderate mental disorders. The age-related phys-
ical-mental multimorbidity patterns observed were similar in patients 
with mild-moderate and severe mental multimorbidities, demonstrating 
exponentially declining AORs for mental disorders after peaking in the 
early to middle adult ages. 

Although the prevalence of mental disorders in our primary care 
cohort was 32%, the vast majority of these patients had disorders that 
were mild-moderate rather than severe. The prevalence of mental dis-
orders during a lifespan has been reported by others to be 30% in the 
general population (Greene et al., 2016). However, the burden of mental 

Table 2 
Crude and adjusteda odds of having mild-moderateb and severec mental disor-
ders, by physical disease diagnoses, among 1 105 065 primary care patients in 
Region Stockholm, Sweden, 2013 through 2017.  

Physical disease 
diagnoses 

Mild-moderate mental 
disordersb 

Severe mental disordersc 

Crude OR 
(95% CI) 

Adjusteda 

OR 
(95% CI) 

Crude OR 
(95% CI) 

Adjusteda 

OR 
(95% CI) 

Cardiovascular     
Coronary heart 

disease 
0.64 
(0.63–0.65) 

1.15 
(1.13 – 
1.18) 

1.11 
(1.01–1.23) 

– 

Chronic heart failure 
(CHF) 

0.71 
(0.69–0.73) 

1.14 
(1.10 – 
1.18) 

1.56 
(1.39–1.74) 

1.31 
(1.14–1.50) 

Atrial fibrillation 0.56 
(0.55–0.60) 

0.89 
(0.86 – 
0.91) 

0.86 
(0.78–0.96) 

0.73 
(0.65–0.83) 

Peripheral arterial 
disease 

0.73 
(0.71–0.75) 

0.77 
(0.75 – 
0.79) 

0.81 
(0.71–0.93) 

0.72 
(0.63–0.83) 

Cerebrovascular 
disease 

0.86 
(0.84–0.89) 

1.34 
(1.30 – 
1.39) 

1.66 
(1.49–1.86) 

1.23 
(1.10–1.40) 

Ttransient ischemic 
attack (TIA) 

0.84 
(0.80–0.88) 

1.30 
(1.24 – 
1.36) 

1.52 
(1.27–1.81) 

1.40 
(1.16–1.68) 

Hypertension 0.54 
(0.53–0.54) 

0.79 
(0.78 – 
0.80) 

0.95 
(0.90–0.99) 

0.74 
(0.69–0.78) 

Respiratory     
Chronic obstructive 

pulmonary disease 
(COPD), 
bronchiechtasis 

0.90 
(0.88–0.93) 

1.34 
(1.30 – 
1.37) 

2.09 
(1.92–2.27) 

1.60 
(1.45–1.75) 

Asthma 0.94 
(0.92–0.95) 

0.84 
(0.83 – 
0.86) 

1.06 
(0.98–1.14) 

– 

Endocrinologic     
All diabetes 0.57 

(0.56–0.57) 
0.63 
(0.59 – 
0.66) 

1.91 
(1.79–2.02) 

1.51 
(1.28–1.77) 

Osteoporosis 0.92 
(0.89–0.95) 

1.15 
(1.11 – 
1.20) 

0.99 
(0.84–1.16) 

– 

Thyroid disease 0.97 
(0.96–0.98) 

0.88 
(0.87 – 
0.89) 

2.16 
(2.04–2.29) 

2.11 
(1.98–2.24) 

Gastrointestinal     
GERD 

(gastroesophageal 
reflux disease), 
IBS (irritable bowel 
disease) 

1.36 
(1.34–1.39) 

1.36 
(1.34 – 
1.39) 

1.22 
(1.12–1.34) 

1.16 
(1.06–1.23) 

Liver disease (mild, 
severe,) 

1.11 
(1.06–1.17) 

1.10 
(1.04 – 
1.16) 

2.16 
(1.80–2.59) 

0.80 
(0.66–0.96) 

Diverticular disease 1.02 
(0.99–1.05) 

1.39 
(1.34 – 
1.44) 

1.04 
(0.88–1.24) 

– 

Inflammatory bowel 
disease 

1.07 
(1.02–1.12) 

1.11 
(1.05 – 
1.16) 

1.27 
(1.01–1.59) 

– 

Musculoskeletal     
Osteoarthritis 0.80 

(0.79–0.82) 
1.20 
(1.18 – 
1.22) 

1.01 
(0.94–1.10) 

– 

Rheumatologic 
disease 

0.61 
(0.60–0.63) 

0.87 
(0.85 – 
0.89) 

0.79 
(0.69–0.91) 

0.69 
(0.60–0.79) 

Enthesopathy 
(including shoulder 
pain, myalgia) 

0.77 
(0.77–0.78) 

0.76 
(0.75 – 
0.76) 

0.86 
(0.82–0.89) 

0.84 
(0.80–0.88) 

Back or chest pain 0.97 
(0.96–0.98) 

0.94 
(0.93 – 
0.95) 

0.97 
(0.93–1.02) 

0.93 
(0.88–0.98)  

Table 2 (continued ) 

Physical disease 
diagnoses 

Mild-moderate mental 
disordersb 

Severe mental disordersc 

Crude OR 
(95% CI) 

Adjusteda 

OR 
(95% CI) 

Crude OR 
(95% CI) 

Adjusteda 

OR 
(95% CI) 

Pain     
Chronic pain 

(neuropathic, 
nociceptive) 

1.12 
(1.10–1.13) 

1.11 
(1.10 – 
1.13) 

1.19 
(1.13–1.26) 

1.12 
(1.05–1.19) 

Abdominal pain 1.08 
(1.06–1.09) 

0.90 
(0.88 – 
0.91) 

1.11 
(1.05–1.18) 

1.08 
(1.12–1.14) 

Migraine and other 
headaches 

1.28 
(1.26–1.29) 

1.02 
(1.01 – 
1.04) 

0.97 
(0.91–1.10) 

– 

Substance abuse 
and dementia     

Dementia 0.93 
(0.89–0.97) 

1.38 
(1.32 – 
1.43) 

2.29 
(2.01–2.60) 

2.36 
(2.04–2.71) 

Alcohol abuse 3.04 
(2.96–3.12) 

3.66 
(3.56–3.76) 

7.66 
(7.20–8.15) 

7.16 
(6.70–7.64) 

Nicotine dependence 1.45 
(1.37–1.54) 

1.42 
(1.33–1.52) 

4.35 
(3.66–5.14) 

1.97 
(1.64–2.36) 

Neurological 
diagnoses     

Epilepsy 1.01 
(0.96–1.05) 

0.93 
(0.89–0.98) 

3.39 
(2.95–3.88) 

2.13 
(1.84–2.46) 

Parkinson’s disease 0.81 
(0.75–0.88) 

1.36 
(1.25–1.47) 

2.25 
(1.73–2.94) 

2.37 
(1.81–3.10) 

Multiple sclerosis 0.84 
(0.77–0.91) 

0.76 
(0.69–0.83) 

1.92 
(1.40–2.65) 

1.75 
(1.27–2.41) 

Other diagnoses     
Chronic renal failure 0.62 

(0.60–0.64) 
– 2.37 

(2.12–2.65) 
2.53 
(2.23–2.86) 

Benign prostatic 
hyperplasia (BPH) 

0.46 
(0.45–0.48) 

1.08 
(1.05–1.12) 

0.94 
(0.82–1.08) 

– 

Cancer 0.74 
(0.73–0.76) 

1.13 
(1.10–1.15) 

1.08 
(0.98–1.20) 

– 

Glaucoma 0.87 
(0.80–0.92) 

1.27 
(1.18–1.35) 

0.95 
(0.68–1.33) 

– 

Psoriasis 0.76 
(0.74–0.78) 

0.81 
(0.79–0.84) 

1.26 
(1.10–1.44) 

– 

Eczema 0.79 
(0.78–0.81) 

0.70 
(0.68–0.71) 

1.11 
(1.01–1.22) 

1.16 
(1.06–1.28) 

Note: Results in bold considered statistically significant higher odds. 
Abbreviations: OR, odds ratio; CI, confidence interval. 

a Adjusted for sex, age, and physical disorder diagnoses. For the final model, a 
stepwise technique was used and a statistical significance level of 5% was 
selected as the critical level to determine whether physical disorders should be 
rejected or retained. In the Table, result cells were empty (with a dash) for the 
rejected diagnoses. 

b Mild-moderate mental disorders include: depression, anxiety, stress disor-
der, sleep disturbance. Care for mild-moderate mental disorders typically the 
responsibility of primary care providers. 

c Severe mental disorders include: bipolar disorder, schizophrenia. Care for 
severe mental disorders typically the responsibility of specialist psychiatrists. 
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disorders may be even larger than that found in our study, given reports 
that many patients have psychological conditions that are undetected, 
undiagnosed, and/or untreated (Greene et al., 2016; Kroenke et al., 
2007; Mussell et al., 2008; Grigoroglou et al., 2020). The fact that 27% 
of selective serotonin reuptake inhibitors (SSRIs), anxiolytics, and hyp-
notics are prescribed without an accompanying mental diagnose is 
another indication of the underdiagnosis of these conditions (Gili et al., 
2010). Our results certainly suggest that at least a third of primary care 
patients may have a mental multimorbidity. 

The finding that certain physical diseases and substance abuse dis-
orders tend to be associated with mental comorbidities is consistent with 
the results published by numerous other groups (Dudek and Sobanski, 
2012; Barnett et al., 2012; Greene et al., 2016; Hirigo and Teshome, 
2020; Espinoza et al., 2020; Lorem et al., 2017; Carr et al., 2020; Adams 
et al., 2018; Lund-Heimark et al., 2020; Nemeroff, 2020). Many hy-
potheses have been offered to explain the high prevalence of 
physical-mental multimorbidity, including those pertaining to shared 
vulnerability, harmful lifestyle, mental medication, and psychosocial 
stress; however, definitive causal relationships have yet to be identified 
(Barnett et al., 2012). Because of the lack of data available in our study 
regarding the relative timing of the physical and mental diagnoses, and 
the structure of our cross-sectional study, we also are unable to make 
assertions about the reasons for the link between physical diseases and 
mental disorders. This calls for further research using a longitudinal 
study design. However, we acknowledge that such studies are difficult to 
conduct, because of the uncertainity of the validity and completeness of 
diagnoses and the large number of potential confounders. 

The patients most likely to have physical-mental multimorbidity 
with either mild-moderate or severe mental disorders were those with 
alcohol abuse, dementia, Parkinson’s disease, nicotine dependence, 
COPD, TIA, cerebrovascular disease, GERD-IBS, CHF, and chronic pain. 
Cardiovascular and neurologic diseases, GI symptoms, and chronic pain 
have all previously been reported to increase the risk for mental disor-
ders, particularly anxiety and depression (Greene et al., 2016; Hirigo 
and Teshome, 2020; Espinoza et al., 2020; Lorem et al., 2017; Nemeroff, 
2020). Our study was not designed to be able to describe in any detail 
the relationships between specific physical diseases and particular 
mental states, such as depression, anxiety, insomnia, and stress disor-
ders, but investigating these connections could be of future benefit. Also, 
given these findings and the fact that primary care may be the first line 
of mental care for many of these patients, consideration should be given 
to primary healthcare which is directed less at single diseases and more 
towards the detection and treatment of mental comorbidies. 

Females were more likely than males to have physical-mental 
comorbidities. Others have reported this same pattern, noting that fe-
males are more affected by depression than males, and that among fe-
males 15–29 years old suicide is the second leading cause of death 
(WHO, 2021). A number of factors might explain these findings, among 
them that females are more likely than males to seek mental health care 
(Galdas et al., 2005; Vaidya et al., 2012; Osika Friberg et al., 2016). The 
findings may also be related to the stressful social and private lives, and 
the pivotal roles as gestational carriers and in family building, that are 
often experienced by females in their late teens and twenties. Never-
theless, these results call for further investigation into the reasons and 

Fig. 3. Restricted Cubic Spline Graphs of adjusted odds ratios (AOR) by sex among 1 105 065 primary care patients having mild-moderate and severe mental 
disorders, Region Stockholm, Sweden, 2013 through 2017. The AOR curves demonstrate the age-peaks followed by exponential age-related declines observed in (a) 
males with mild-moderate mental disorders, (b) females with mild-moderate mental disorders, (c) males with severe mental disorders, and (d) females with severe 
mental disorders. The vertical broken lines represent the points at which AOR = 1.0. In the curves, the solid lines represent the AOR and the broken lines represent 
the 95% confidence intervals. 
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possible interventions for these phenomena. 
The findings of this study suggest that a substantial proportion of 

patients visiting primary care providers in Sweden have mental multi-
morbidities along with their physical diseases. These patients are likely 
to be complex and require special attention and care. Thus, unique 
strategies and guidelines for managing these patients in primary 
healthcare settings are needed. In a systematic review of 34 published 
articles were empowering patients, integrating collaborative in-
terventions and providing e-health interventions were identified as the 
top three strategies for caring for patients in deinstitutionalized 
healthcare (Norgaard et al., 2019). In addition to these strategies, a 
Swedish cross-sectional study using the same data source as ours 
emphasized the need for clinical guidelines to be used as part of the 
approach to meeting the needs of these complex patients, (Gili et al., 
2010) a recommendation with which we agree. There remains a need to 
develop guidelines and interventions for use in primary health care and 
with particular focus on patients who are female, younger, and/or living 
with particular physical diagnoses (especially alcohol abuse) or severe 
mental disorders. 

7.1. Strengths and limitations 

The main strength of this study is that the study population is large. 
Also, as the study includes the entire population of Region Stockholm, it 
is without socioeconomic or selection bias. In addition, the quality and 
validity of most of the diagnostic data used for the study have previously 
been shown to be high (Ludvigsson et al., 2011). Other studies have also 
reported high validity for diagnostic data orginiating from primary care 
(e.g., hypertension, diabetes mellitus, and CHF) (Zarrinkoub et al., 
2013; Mapanga et al., 2019; Hjerpe et al., 2010). Current study might lay 
ground for further investigation of effects by structural equation model. 

This study also has several limitations. First, unlike the validity of 
physical disease diagnoses, the validity of mental disorder diagnoses has 
been less well-studied. Second, the cross-sectional design of the study 
does not allow us to draw conclusions on any causal or time-related 
relationships. Thus, we were unable to determine whether mental dis-
orders directly impacted physical disorders or vice versa. The study was 
thus confined to describing the probabilities of having comorbidities. 
Third, we lacked detailed information on medications prescribed to 
patients in our investigation, so we were unable to evaluate the re-
lationships between types and numbers of medications and multi-
morbidity. Fourth, rates of substance use in the health care records 
might be lower than community prevalence as substance abuse are 
undetected, undiagnosed, and/or untreated. Individuals are more 
seldom visiting primary care because of abuse and because of the fact 
that health care providers are diagnosed and focused more often at 
chronic diseases than substance use. Fifth, the grouping of mental dis-
orders into mild-moderate and severe could have concealed other pat-
terns of multimorbidity. Sixth, we lacked data on lifestyle and 
socioeconomic background and therefor could not adjust for these 
variables. 

8. Conclusion 

Physical-mental multimorbidity was common in primary care pa-
tients in Sweden, with the highest odds occurring in those who were 
female, younger, and/or had an alcohol abuse disorder. 
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