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Abstract 

 

Background 

Medical diseases and depression frequently co-occur, but it remains uncertain whether specific 

medical diseases or the disease load, affect the clinical course of depression.  

 

Methods 

We identified all adults (≥18 years) at their first hospital-based diagnosis of unipolar depression in 

Denmark between 1996 and 2015. All medical hospital contacts since 1977 and all drug 

prescriptions during the previous year were identified. We followed patients for up to five years 

regarding hospital admissions with depression and performed adjusted Cox regression analyses 

calculating hazard rate ratios (HRR) including 95%-confidence intervals (CI) to test the association 

between medical diseases and depression admission following the index depressive episode.  

 

Results 

Among 117,585 patients with depression (444,696 person-years follow-up), any prior medical 

hospital contact (N=114,206; 97.1%) was associated with increased risks of admission for 

depression among individuals aged 18-30 (HRR=1.50; 95%CI=1.15-1.95), 31-65 (HRR=1.69; 

95%CI=1.28-2.21), and >65 years (HRR=1.38; 95%CI=1.10-1.75), fitting a dose-response 

relationship (p<0.005) with increasing number of prior medical diseases among those aged <65. All 

specific medical diseases were associated with increased risks of admission for depression, 
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particularly among individuals aged<65 (HRR ranging from 1.57 to 2.38). Drug prescriptions and 

medical hospital contacts in the year before the depression diagnosis were associated with 

reduced risks of admission.  

 

Conclusion 

The medical load seems to be associated with an increased risk for depression admission, 

particularly among individuals aged <65. The lower risk for people in medical care during the 

previous year may indicate better compliance and care/treatment.  

 

Key words: Unipolar depression, Major depressive disorder (MDD), medical comorbidity, early 

treatment, admission 
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Background 

The comorbidity between medical diseases and depression is well-known (Ostergaard et al., 2013, 

Kapfhammer, 2006, Otte et al., 2016, Bekhuis et al., 2015, Bekhuis et al., 2016, Koyanagi et al., 

2018) and several studies have shown that the majority of individuals with depression has 

previously been diagnosed with medical diseases (Bekhuis et al., 2015, Bekhuis et al., 2016, 

Koyanagi et al., 2018, Laursen et al., 2009). Specific medical diseases have been associated with an 

increased risk of subsequent depression development, such as infections (Kohler et al., 2017), 

autoimmune diseases (Benros et al., 2013), head injury (Hammond et al., 2019), epilepsy (Kanner, 

2006), and cardiovascular diseases (Gasse, Laursen & Baune, 2014, Kuehl et al., 2016). In addition, 

the shorter life expectancy among patients with depression has been attributed to be at least 

partly due to medical diseases (Koyanagi et al., 2018, Nordentoft et al., 2013).  

 

While the comorbidity between medical diseases and depression has been widely studied, there 

have been less studies investigating whether the clinical course of depression is affected by 

specific medical diseases or the disease load. An effect of specific medical diseases on the course 

of depression could point towards shared pathophysiological mechanisms and potential targets 

for preventive interventions. On the other hand, an effect of the overall disease load on the course 

of depression would point towards an even greater importance of assessing both previous and 

comorbid medical symptoms and diseases in patients with depression (Iosifescu, Bankier & Fava, 

2004, Katon, 2011, Otte, 2008, Sprah et al., 2017). Some studies have found that specific medical 

diseases are associated with an increased risk of depression relapse (Bekhuis et al., 2016, Gerrits 

et al., 2014, Novick et al., 2013), particularly pain-related diseases (Gerrits et al., 2014, Novick et 
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al., 2013, Fava et al., 2009). Other findings have indicated that the amount of somatic symptoms 

and the number of medical diseases are associated with a worse prognosis of depression (Bekhuis 

et al., 2016, Sprah et al., 2017), whereas chronic medical diseases have not been associated with a 

higher risk for depression relapse (Gerrits et al., 2014, Kok et al., 2013). Hence, the findings appear 

partially contradictory and reviews have emphasized that only few studies have investigated the 

impact of an unselected and broad spectrum of medical diseases on the course of depression in a 

natural setting (Otte, 2008, Sprah et al., 2017). Furthermore, previous studies are limited by cross-

sectional designs, short follow-up periods, focus on specific rather than all medical diseases, 

inclusion limited to elderly individuals, assessment of medical diseases at a time before or after 

depression diagnosis, self-reported measures on medical and/or depressive symptoms, and small 

sample sizes. Small sample sizes have also limited the possibility to identify potential age- and sex-

related differences regarding the association between medical conditions and onset and course of 

depression. Depression has different peaks during life and is more prevalent among females, 

which may be due to different etiological mechanisms (Otte et al., 2016, Pedersen et al., 2014).  

 

Aims of the study 

To evaluate the impact of medical diseases on the course of depression, we conducted a 

longitudinal nationwide population-based cohort study testing the association between 1) all 

treated medical diseases (i.e., as indicated by hospital contacts and primary care medication use), 

and 2) individual medical diseases (and chronic medical diseases) and the risk for admission for 

depression following the index depressive episode. Finally, we also investigated 3) whether 

potential associations with depression admission differ across sex and age groups.  
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Methods 

We performed a register-based cohort study using the Danish nationwide registers (Mors, Perto & 

Mortensen, 2011, Pottegard et al., 2017, Jensen, Rasmussen, 2011, Schmidt, Pedersen & 

Sorensen, 2014, Schmidt et al., 2015). The unique personal identification number is assigned at 

birth or immigration and enables linkage between all registers at the level of the individual. The 

study was approved by the Danish Data Protection Agency, the Danish National Board of Health 

and Statistics Denmark.  

 

Study population 

The Danish Psychiatric Central Research Register contains all diagnoses assigned in relation to 

inpatient treatment at Danish psychiatric hospitals from 1969 and onwards (Mors, Perto & 

Mortensen, 2011). Also, information on diagnoses assigned in relation to outpatient and 

emergency room contacts at Danish psychiatric hospitals have been available since 1995. For this 

study, we identified all individuals born in Denmark after January 1st, 1920 (Schmidt, Pedersen & 

Sorensen, 2014). We included all adults (age ≥18 years) with a first-time unipolar depression 

diagnosis (International Classification of Diseases, 10th edition (ICD-10): F32-33) registered 

between January 1st, 1996 and December 31st, 2015 in inpatient or outpatient settings (index 

diagnosis) (Mors, Perto & Mortensen, 2011). We excluded all individuals who had received a prior 

depression (ICD-8: 296.09, 296.29, 298.09, 300.49; ICD-10: F32-33), schizophrenia-spectrum (ICD-

8: 295.X9, 296.89, 297.X9, 298.29-298.99, 299.04, 299,05, 299.09, 301.83; ICD-10: F20-29) or 

bipolar disorder (ICD-8: 296.19, 296.39, 298.19; ICD-10: F30-31) diagnosis.  
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To allow for inclusion of data on medication use in the year prior to the index diagnosis, we only 

included individuals who received their first depression diagnosis after January 1st, 1996, since the 

Danish National Prescription Registry (Pottegard et al., 2017) contains nationwide information on 

all prescriptions redeemed from January 1st, 1995 and onwards.  

A Danish study of hospital-based diagnosed depression showed that there are three incidence 

peaks (Pedersen et al., 2014), approximately between 15-30, 40-50, and >75 years of age. These 

age groups differ substantially with regard to medical morbidity, potential different etiological 

mechanisms for the depression, and different socioeconomic characteristics (Otte et al., 2016). 

Therefore, we divided the study population into the following age groups: 18-30 years, 31-65 

years, and >65 years. All results will be presented for these three age groups separately.  

 

Follow-up 

The start of follow-up, i.e. the index date, was the discharge date among patients diagnosed 

during an admission, respectively the day of initiation of the outpatient contact among 

outpatients. We followed all individuals from the index date for a maximum of five years until first 

outcome (see below), death, emigration, or end of the study period (April 10th, 2017).  

 

Outcome – hospital admissions for depression  

We identified the first hospital admission for depression (ICD-10: F32-33) occurring between 

January 15th, 1996 and April 10th, 2017 during the first five years after the index depression 

diagnosis via the Danish Psychiatric Central Research Register (Mors, Perto & Mortensen, 2011). 



 
 

9 
 

The admission had to occur at least 14 days after the index depression diagnosis. Thereby, we 

avoided admissions shortly after or in connection with initiation of an outpatient contact, and 

admissions occurring only few days after the initial discharge.  

 

Exposure – medical diseases 

We aimed to include all medical diseases diagnosed and treated before the index depression 

diagnosis. First, we identified all medical hospital contacts since 1977 prior to the index depression 

diagnosis (ICD-codes supplied in supplementary Table 1). The Danish National Patient Registry has 

covered all medical disease diagnoses assigned in the secondary healthcare system since 1977 

(Schmidt et al., 2015) including all outpatient and emergency room contacts since 1995. We 

included the main diagnoses from hospitalizations, outpatient contacts and emergency room 

contacts. In addition to the main ICD-categories – in order to allow specific study of diseases that 

affect the brain and the immune system – we identified the following disease groups: severe 

infections, autoimmune disorders, asthma, atopic disorders, head injury, and epilepsy (see 

supplementary Table 1 for the ICD-10 codes). To evaluate the influence of chronic diseases, we 

identified diagnoses included in the Charlson comorbidity score (Charlson et al., 1987), covering 19 

severe chronic conditions (myocardial infarct, congestive heart failure, peripheral vascular disease, 

cerebrovascular disease, dementia, chronic pulmonary disease, connective tissue disease, ulcer 

disease, mild liver disease, diabetes, hemiplegia, moderate to severe renal disease, diabetes with 

end organ damage, any tumor, leukemia, lymphoma, moderate to severe liver disease, metastatic 

solid tumor, AIDS). These diagnoses were identified from main diagnoses at in- or outpatient 
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contacts to medical hospitals only. The Charlson score has been validated (Thygesen et al., 2011) 

and modified for use with the ICD-10 (Nuttall, van der Meulen & Emberton, 2006). 

We excluded individuals who had only received the following diagnostic codes: “Symptoms, signs 

and abnormal clinical and laboratory findings, not elsewhere classified” (ICD-8: 780, 782.3, 782.5-

791, 793-796; ICD-10: R00-R99), and “factors influencing health status and contact with health 

services” (ICD-10: Z00-Z99). This was done due to the unspecific nature of these diagnoses.  

Second, in addition to hospital contacts and as a proxy for contacts and treatment with the 

general practitioner in the primary sector, we used the Danish National Prescription Registry 

(Pottegard et al., 2017) to identify all redeemed prescriptions for medical medications (i.e., all 

Anatomical Therapeutic Chemical (ATC) codes except for psychotropic drugs defined as ATC codes 

N03-N07) within the year before the index depression diagnosis (ATC codes supplied in 

supplementary Table 2). We calculated the total amount of prescriptions from different ATC 

groups as a proxy for the amount of contacts due to medical disease.  

The approach described above is similar to that used in a recent study from our group 

investigating the association between medical diseases and the course of schizophrenia (Kohler-

Forsberg et al., 2019).  

 

Assessment of covariates 

We assessed baseline covariates, i.e. at the date of initiation of an outpatient contact among 

patients diagnosed with depression in an outpatient setting, or at the date of hospitalization 

among patients diagnosed during hospitalization. Regarding sociodemographic status, we 
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identified age, (Pedersen, 2011), educational level (divided into primary school or above) (Jensen, 

Rasmussen, 2011), marital status (single versus married/cohabiting), number of children, yearly 

income, and employment status (unemployed versus employed). Regarding the depression 

severity, we identified whether individuals were in- or outpatients at the index depression 

diagnosis including the length of hospitalization. In addition, we identified whether individuals had 

been diagnosed with disorders due to use of alcohol or other psychoactive substances or anxiety 

disorder (Mors, Perto & Mortensen, 2011) prior to the index depression diagnosis (ICD-10 codes 

supplied in supplementary Table 3). Via the Danish National Prescription Registry (Pottegard et al., 

2017), we included information on use of antidepressants (ATC-code: N06A), since prior treatment 

may influence both the depression treatment course and the risk of medical diseases. 

Furthermore, we identified information on any parental psychiatric diagnosis since 1969 (ICD-8: 

290-315; ICD-10: F00-99) (Mors, Perto & Mortensen, 2011) and the highest educational level 

achieved by the parents (Jensen, Rasmussen, 2011) at the time of first-time depression diagnosis.  

 

Statistical analyses 

The associations between previous medical diseases and hospital admission with depression 

during the subsequent five years after the index depression diagnosis were analyzed by means of 

Cox regression analyses and reported as hazard rate ratios (HRR) with 95% confidence intervals 

(95%CI). Proportional hazard assumptions of the COX models were assessed based on 

Schoenfeld's residuals and were met. We studied the association between 1) any medical disease 

diagnosed in a hospital setting and the risk of hospital admission with depression, and 2) any 

medical drug use in the year before the index depression diagnosis and the risk of hospital 
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admission with depression. Furthermore, we performed analyses stratified on the different 

categories of medical diseases and the specific medical diseases leading to a hospital contact.  

All analyses were adjusted for the covariates mentioned above (under “assessment of 

covariates”). However, the parental covariates were not available for older individuals and were 

hence not included in the analyses among individuals aged >65 years. All analyses were mutually 

adjusted, i.e. analyses on medical hospital contacts were adjusted for any previous medical 

medication use and vice versa.  

Furthermore, regarding potential dose-response relationships, we performed analyses on the 

association between the number of contacts to medical hospitals with different medical diseases 

and the number of different medical medication groups, and admission for depression. In 

addition, since medical diseases may have occurred several years before the first unipolar 

depression diagnosis, we investigated the association between the time since the last medical 

hospital contact prior to first-time depression diagnosis. To investigate possible linear 

relationships across number of contacts or drugs, we performed Wald´s test and report p-values.  

We did not adjust for multiple testing as the study was exploratory in nature without a specific 

pre-defined hypothesis, and due to the fact that medical diseases are highly interdependent 

(comorbidity). Hence, correction for multiple testing would likely result in false negative findings 

(Rothman, 1990). 

 

Sensitivity analyses 
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We performed analyses among men and women separately, and among patients diagnosed in an 

inpatient or in an outpatient setting, respectively. In addition, we performed sensitivity analyses 

that only included admissions occurring at least 30 days after the index depression diagnosis 

(instead of the 14 days after the index depression diagnoses in the primary analyses).  
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Results 

We included 117,585 individuals diagnosed with their first unipolar depression at Danish 

psychiatric hospital services between 1996 and 2015 (total follow-up of 444,696 person-years). 

The baseline characteristics of this cohort are shown in Table 1. A total of 114,206 (97.1%) of the 

patients had a previous medical hospital contact and 101,224 (86.1%) had redeemed at least one 

prescription during the previous year. Supplementary Tables 4 & 5 show characteristics for 

individuals with previous medical hospital contacts, stratified by age and sex. A total of 3,941 

(3.4%) individuals died and 180 (0.2%) emigrated during follow-up.  

 

Table 1 approximately here 

 

Prior medical diseases and risk of depression admission 

The depression admission rates for any and individual medical diseases for all age groups are 

shown in Tables 2-3 and Figure 1. In the following, we present the results for each age group 

separately.  

Table 2-3 and Figure 1 approximately here 

 

Among the 29,369 individuals aged 18-30, a total of 3,017 (10.3%) were admitted with depression 

during the first five years after the index depression diagnosis. Having had at least one medical 

hospital contact, compared to no previous medical hospital contacts, was associated with an 

increased risk for depression admission (HRR=1.50, 95%CI=1.15-1.95) with incrementing risk with 

increasing number of medical hospital contacts (Figure 1; p<0.05). Several medical disease 
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categories and specific diseases were associated with increased risks of depression admission. The 

assessment of  the temporal relationship showed a trend towards medical hospital contacts during 

the previous year being associated with lower risk of depression admission during follow up 

(HRR=0.78, 95%CI=0.59-1.03), whereas medical hospital contacts more than one year before the 

depression diagnosis were associated with higher risk of depression admission (Table 3).  

Among the 63,195 individuals aged 31-65, a total of 9,546 (15.1%) were admitted with depression 

within five years. Having had at least one previous medical hospital contacts, compared to no 

previous medical hospital contacts, was associated with an increased risk of depression admission 

(HRR=1.69; 95%CI=1.28-2.21). All specific medical diseases and disease categories were associated 

with increased risk of depression admissions, with a HRR ranging from 1.57 (95%CI=1.18-2.10) for 

pregnancy, childbirth and the puerperium to a HRR of 2.38 (95%CI=1.63-3.45) for certain 

conditions originating in the perinatal period (e.g. infections or diseases in the newborn following 

birth complications). We found a dose-response relationship between the number of previous 

medical hospital contacts with different medical diseases and the risk for depression admission 

(Figure 1; p<0.005). Medical hospital contacts within the year before the depression diagnosis 

were associated with a lower risk (HRR=0.71, 95%CI=0.53-0.93), whereas contacts more than one 

year before the diagnosis were associated with higher risks (Table 3).  

Among the 25,037 individuals aged >65 years, a total of 3,750 (15.0%) were admitted with 

depression within five years. Having had at least one previous medical hospital contacts, 

compared to no previous medical hospital contacts, was associated with an increased risk of 

depression admission (HRR=1.38; 95%CI=1.10-1.75). However, as opposed to the findings in the 

younger age groups, we found was an inverse dose-response relationship with more (than one) 
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hospital contact being progressively associated with lower risk for admissions with depression 

compared to only one contact (Figure 1; p<0.05). Medical hospital contacts in the year prior to the 

index depression diagnosis were associated with a lower risk of depression admission during 

follow-up (HRR=0.63; 95%CI=0.49-0.80), whereas medical hospital contacts more than one year 

before the depression diagnosis were associated with higher risk of depression admission (Table 

3).  

 

Prior medication use and risk of admission with depression 

The redemption of at least one drug for a medical indication in the year prior to the index 

depression diagnosis was associated with decreased risk for depression admission among 

individuals aged 18-30 (HRR=0.91, 95%CI=0.81-1.01), individuals aged 31-65 (HRR=0.95, 

95%CI=0.88-1.03), and individuals aged >65 (HRR=0.86, 95%CI=0.73-1.02) (Table 2), which did 

however not reach statistical significance. 

 

Sensitivity analyses 

The results of the sensitivity analyses were not indicative of sex differences (all tests: p>0.1). The 

sensitivity analyses using depression admissions occurring at least 30 days after the index 

depression diagnosis supported the primary results. In the analyses where we stratified patients 

into those diagnosed with depression in the in- or outpatient hospital setting we found no 

significant differences in risk estimates of the association between somatic comorbidity and 

depression admission in the two hospital settings among individuals aged 18-30 years (inpatients: 
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HRR=1.48 (0.97-2.26); outpatients: HRR=1.50 (1.07-2.09); p=0.67 for interaction) or among 

individuals aged 31-65 years (inpatients: HRR=1.44 (1.02-2.02); outpatients: HRR=2.03 (1.30-3.17); 

p=0.33 for interaction). By contrast, among individuals aged >65 years, we found increased 

depression admission risks for those diagnosed in the inpatient hospital setting (HRR=1.81 

(95%CI=1.29-2.53) and no risk increase in those diagnosed in the outpatient hospital setting 

(HRR=0.98 (0.71-1.37); p=0.01 for interaction).  
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Discussion 

Among 117,585 individuals with their first hospital-based unipolar depression diagnosis between 

1996 and 2015, we found that previous medical hospital contacts were highly prevalent and 

associated with an increased risk for subsequent hospital admissions for depression. No specific 

medical diseases stood out as being associated with a particularly high risk for depression 

admission. Rather, our results support that it is the medical disease load before the first-time 

unipolar depression diagnosis that drives the medical disease – depression association, at least 

among individuals aged ≤65 years (the dose response relationship was absent among those aged 

>65). Of interest, we found a trend towards a lower risk for admission with depression among 

individuals with medical hospital contacts and prescriptions for drugs with medical indications in 

the year prior to the depression diagnosis. This seemingly paradoxical finding could potentially be 

explained by better treatment of medical diseases among these patients.  

 

Association between medical diseases and the course of depression 

Few studies have suggested correlations between specific medical diseases, particularly pain-

related diseases, and a worse clinical course of depression (Bekhuis et al., 2016, Gerrits et al., 

2014, Novick et al., 2013, Fava et al., 2009). A recent systematic review emphasized that rather 

few studies have been performed looking at the broader spectrum of medical disease (Sprah et al., 

2017) and that the current evidence suggests that no specific medical disease affects depression 

relapse, but that the number of medical diagnoses and somatic complaints seem to increase 

depression relapse risks. This is in line with other studies (Bekhuis et al., 2016, Kok et al., 2013) 

and reviews (Otte, 2008) and supported by the results of our study, which represents the first 
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nationwide longitudinal cohort study that has included information on all medical diseases and 

followed a well-defined, but unselected, group of patients with depression for several years. 

Although we were not able to include measures of disease severity, medication compliance or the 

presence/absence of pain, our findings suggest that the medical disease load, i.e. the number of 

different medical diseases, is associated with an increased risk for hospital admissions with 

depression (Sprah et al., 2017). Interestingly, the positive dose-response association between 

previous medical hospital contacts and depression admissions was only found among individuals 

aged 18-65 years, whereas among those aged >65 years, we found that the risk for depression 

admission decreased progressively when having more hospital contacts than one - with the risk for 

5 and ≥6 not being different from having 0 contacts at the level of statistical significance. This may 

be explained by the “on-time, off-time” hypothesis (Neugarten, 1979), suggesting that life events - 

such as developing an illness - may be more or less expected in different phases of life (i.e., on 

time or off time). The development of medical diseases with increasing age are - for obvious 

reasons - somewhat expected with increasing age and may therefore have less of a psychological 

impact on the individual (and on the risk of developing depression). This explanation is also 

compatible with the findings reported by Schaakxs et al., 2017, who showed that among younger 

individuals, there was a strong association between pain/number of chronic diseases and 

depression, which was not found among older individuals.  

 

There may be several explanations for the seemingly paradoxical finding of a lower risk for 

depression admission among those with medical hospital contacts and prescriptions for 

medications with medical indications in the year prior to the index depressive episode. First, these 
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patients may be more compliant to a medication regimen. Second, by being diagnosed with 

and/or treated for a medical condition, these patients may be receiving better care. Indeed, 

relevant treatment of medical diseases may improve the course of depression and depressive 

symptoms (Katon et al., 2010, Otte, Zhao & Whooley, 2012). A large clinical study found that 

among patients with poorly controlled diabetes or coronary heart disease and comorbid 

depression, a collaborative care treatment improved medical disease and depression outcomes 

after 12 months (Katon et al., 2010).   

 

Strengths and limitations 

The strengths of the present study are the nationwide setting and the well-validated Danish 

registers (Mors, Perto & Mortensen, 2011, Pottegard et al., 2017, Jensen, Rasmussen, 2011, 

Schmidt, Pedersen & Sorensen, 2014, Schmidt et al., 2015, Pedersen, 2011, Lynge, Sandegaard & 

Rebolj, 2011, Kildemoes, Sorensen & Hallas, 2011), limiting the risk for selection and recall bias. 

We were able to include detailed information on all pharmacologically treated medical diseases 

treated within the secondary healthcare sector and on important potential confounders within an 

entire population.  

Limitations include that we had no information on general practitioner visits that were due to 

somatic complaints but did not result in redeemed prescriptions for medications. Hence, our 

findings cannot be generalized to somatic symptoms per se, but only to somatic complaints 

resulting in actual medical treatment. Second, we had only information whether patients 

redeemed prescriptions but no information whether the patients actually took the drugs as 

prescribed. Third, we had no direct measurement regarding the severity of the medical disease or 
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the depression. We were however able to differentiate between hospital-based medical diseases 

diagnosed according to ICD-10 and drugs prescribed in the primary sector as a proxy for 

potentially less severe conditions. In addition to this, we had no measure of the actual individual 

disability due to the medical disease, e.g. due to pain, with pain being associated with an 

increased risk for depression relapse (Gerrits et al., 2014, Novick et al., 2013). Fourth, we only 

included the most severe cases of depression who needed treatment in a specialized psychiatric 

hospital to define the study population and the outcome measure, whereas the majority of 

depressed patients are treated by the general practitioners (Musliner et al., 2019). Hence, our 

findings may not be generalizable to patients with less severe depression treated in primary care 

facilities. Fifth, we had no information on life-style factors and did not assess stressful life events 

potentially affecting the risk for medical diseases and depression outcomes.  

 

Conclusion 

Among 117,585 adults with a first-time unipolar depression diagnosis, previous medical hospital 

contacts were associated with an increased risk for hospital admission with depression. No specific 

medical diseases stood out with particularly elevated risk for depression. Rather, the “medical 

load” was associated with an increased risk for admission with depression, particularly in those 

younger than 65 years. As such, these findings support the importance of having emphasis on the 

medical disease load in the treatment of depression. Ideally, future studies should investigate 

whether enhanced treatment of medical diseases improves the prognosis of depression. The 

results of this observational study suggest that this may indeed be the case.  
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Figure 1: Risk of admission with depression during the first five years after the index depression 
diagnosis depending on the number of prior medical hospital contacts within different 
diagnostic categories*.  

Age group 18-30 years:  
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* P < 0.05 for trend for difference between 1 and 6+ medical hospital contacts was found for all age groups, as assessed with the 
Wald test.  

The x-axis illustrates the hazard rate ratios for the number of medical hospital contacts prior to the depression diagnosis, as 
illustrated on the y-axis.  



Table 1: Baseline characteristics at the time of the first-time unipolar depression diagnosis 
among 117,585 patients diagnosed during 1996 and 2015 with and without prior medical 
hospital contacts.  

 No prior medical 
hospital contact 

Any prior medical 
hospital contact 

N (%) 3,379 (2.9) 114,206 (97.1) 
Sex 
    Male 
    Female 

 
1,607 (47.6) 
1,772 (52.4) 

 
40,983 (35.9) 
73,223 (64.1) 

Mean age, years (IQR) 44.4 (28.0, 57.1) 47.6 (31.1, 61.7) 
Index year 
    1996-2003 
    2004-2009 
    2010-2015 

 
2,131 (63.1) 
715 (21.2) 
533 (15.8) 

 
36,708 (32.1) 
36,272 (31.8) 
41,226 (36.1) 

Patient-type at depression diagnosis 
    Inpatient 
    Outpatient 

 
1,240 (36.7) 
2,138 (63.3) 

 
36,274 (31.8) 
77,932 (68.2) 

Length baseline hospitalization 
   1-15 days 
   16-30 days 
   ≥31 days 

 
427 (34.9) 
264 (21.6) 
531 (43.5) 

 
15,340 (43.6) 
7,132 (20.3) 

12,743 (36.2) 
Education 
   Primary school 
   Higher education 

 
867 (25.7) 

2,512 (74.3) 

 
29,748 (26.0) 
84,458 (74.0) 

Marital status 
   Single 
   Cohabiting 

 
1,742 (51.6) 
1,535 (45.4) 

 
55,888 (48.9) 
58,249 (51.0) 

Mean (SD) yearly income, DKK 161,585 (145,448) 196,993 (150,040) 
Number of children, mean (SD) 1.2 (1.3) 1.5 (1.3) 
Employment status 
   Employed 
   Unemployed 

 
1,371 (40.6) 
1,789 (52.9) 

 
42,713 (37.4) 
68,503 (60.0) 

Prior psychiatric diagnoses 
    Substance abuse 
    Anxiety 
    Other psychiatric diagnoses 

 
99 (2.9) 

130 (3.9) 
1,001 (29.6) 

 
7,052 (6.2) 
6,841 (6.0) 

42,632 (37.3) 
Prior antidepressant drug use1 2,101 (62.2) 83,337 (73.0) 
Parental psychiatric diagnoses2 

    No diagnosis 
    Diagnosis of the mother 
    Diagnosis of the father 

 
3,206 (94.9) 

117 (3.5) 
63 (1.9) 

 
102,754 (90.0) 

7,458 (6.5) 
4,843 (4.2) 

Categories of the somatic diseases prior to the first unipolar depression diagnosis  
Infectious and parasitic diseases  15,512 (13.6) 
Neoplasms  20,056 (17.5) 
Diseases of the blood (forming) organs, 
immunological disorders 

 3,983 (3.5) 

Endocrine/ nutritional/ metabolic diseases  14,148 (12.4) 
Diseases of the nervous system and the 
sense organs 

 36,175 (31.6) 

Diseases of the circulatory system  26,679 (23.3) 
Diseases of the respiratory system  28,640 (25.0) 
Diseases of the digestive system  41,544 (36.3) 
Diseases of the skin and subcutaneous  14,220 (12.4) 



tissue 
Diseases of the musculoskeletal system and 
connective tissue 

 44,524 (38.9) 

Genitourinary diseases  39,083 (34.2) 
Pregnancy, childbirth and the puerperium  36,034 (31.5) 
Certain conditions originating in the 
perinatal period 

 2,519 (2.2) 

Congenital malformations and 
chromosomal abnormalities 

 5,634 (4.9) 

Injury, poisoning and other consequences 
of external causes 

 85,172 (74.4) 

External causes of morbidity  144 (0.1) 
Charlson score 
    0 
    1 
    2 
    3+ 

  
86,670 (75.7) 
13,183 (11.5) 

8,662 (7.6) 
5,941 (5.2) 

Epilepsy  2,096 (2.5) 

Head injury  20,408 (17.8) 

Severe infections  33,060 (28.9) 

Autoimmune disorders  7,588 (6.6) 

Atopic disorders  6,374 (5.6) 

Asthma  4,421 (3.9) 

Abbreviations: SD = Standard deviation; IQR = Interquartile range; DKK = Danish kroner;  

1 Within the year prior to first depression diagnosis.  

2 Not available for older individuals.  

 



Table 2: Association between medical diseases and medication use prior to first-time depression diagnosis and the risk of depression 
admission among 117,585 patients.  

Medical Disease Admission with depression within first 5 years 
 Age group 18-30 

    N (%)                            HRR2 (95%-CI) 
Age group 31-65 

    N (%)                         HRR2 (95%-CI) 
Age group >65 

    N (%)                         HRR2 (95%-CI) 

Total 29,369 (100)  63,195 (100)  25,037 (100)  

No admission 26,352 (89.7)  53,649 (84.9)  21,287 (85.0)  

Number of admissions  3,017 (10.3)  9,546 (15.1)  3,750 (15.0)  

    No medical hospital contact (ref.) 80 (7.9) 1.00 (ref.) 167 (10.2) 1.00 (ref.) 69 (13.9) 1.00 (ref.) 

    Any medical hospital contact 2,937 (10.4) 1.50 (1.15; 1.95) 9,379 (15.2) 1.69 (1.28; 2.21) 3,681 (15.0) 1.38 (1.10; 1.75) 

    No medication (ref.) 539 (9.7) 1.00 (ref.) 1,519 (15.2) 1.00 (ref.) 157 (19.5) 1.00 (ref.) 

    Any medication 2,478 (10.4) 0.91 (0.81; 1.01) 8,027 (15.1) 0.95 (0.88; 1.03) 3,593 (14.8) 0.86 (0.73; 1.02) 
1 Abbreviations: HRR=Hazard rate ratio; 95%-CI=95% Confidence Interval; Bold numbers represent significant results.  
2 The analyses are adjusted for age at diagnosis, gender, index year, in- or outpatient status at index depression diagnosis, length of baseline hospitalization, educational level, yearly income, employment status, number of children, 
marital status, prior psychiatric diagnoses and use of antidepressants, parental psychiatric diagnoses and parental educational level. The analyses among individuals aged >65 years were not adjusted for the parental covariates.  
 

 



Table 3: Associations between specific medical diseases prior to the first-time unipolar depression diagnosis and risk of depression 
admission among 117,585 patients with depression.  

 Age group 18-30 
N1 (%)                   HRR2 (95%-CI) 

Age group 31-65 
N1 (%)               HRR2 (95%-CI) 

Age group >65 
N1 (%)               HRR2 (95%-CI) 

Total 29,369 (100)  63,195 (100)  25,037 (100)  

No depression admission 26,352 (89.7)  53,649 (84.9)  21,287 (85.0)  

Patients with depression admission 3,017 (10.3)  9,546 (15.1)  3,750 (15.0)  

Risk for depression admission among patients with specific medical diseases 
No medical hospital contact (ref.)  80 (7.9) 1.00 (ref.) 167 (10.2) 1.00 (ref.) 69 (13.9) 1.00 (ref.) 

Infectious and parasitic diseases 522 (10.9) 1.54 (1.17; 2.03) 1,229 (15.4) 1.82 (1.37; 2.40) 356 (13.1) 1.27 (0.98; 1.64) 

Neoplasms 143 (9.9) 1.53 (1.12; 2.09) 1,599 (14.8) 1.69 (1.28; 2.24) 1,151 (14.7) 1.36 (1.07; 1.73) 

Diseases of the blood (forming) organs, immunological disorders 74 (12.0) 1.80 (1.26; 2.55) 282 (14.7) 1.96 (1.43; 2.67) 169 (11.7) 1.30 (0.98; 1.73) 

Endocrine/ nutritional/ metabolic diseases 174 (9.2) 1.34 (0.99; 1.81) 1,022 (13.8) 1.66 (1.25; 2.21) 659 (13.7) 1.39 (1.09; 1.79) 

Diseases of the nervous system and the sense organs 616 (10.6) 1.55 (1.18; 2.04) 2,532 (14.8) 1.79 (1.36; 2.36) 1,716 (13.0) 1.25 (0.99; 1.59) 

Diseases of the circulatory system 103 (8.9) 1.24 (0.89; 1.72) 1,941 (15.4) 1.75 (1.32; 2.31) 1,761 (13.7) 1.35 (1.06; 1.71) 

Diseases of the respiratory system 911 (10.6) 1.56 (1.19; 2.04) 2,157 (15.2) 1.82 (1.38; 2.40) 746 (12.8) 1.31 (1.02; 1.67) 

Diseases of the digestive system 758 (10.5) 1.50 (1.14; 1.96) 3,486 (15.6) 1.82 (1.38; 2.40) 1,656 (13.9) 1.29 (1.01; 1.63) 

Diseases of the skin and subcutaneous tissue 333 (10.3) 1.55 (1.17; 2.05) 1,241 (14.5) 1.72 (1.30; 2.27) 318 (13.1) 1.26 (0.97; 1.64) 

Diseases of the musculoskeletal system and connective tissue 838 (10.7) 1.60 (1.22; 2.10) 3,728 (14.6) 1.72 (1.31; 2.27) 1,588 (14.2) 1.31 (1.03; 1.66) 

Genitourinary diseases 617 (10.2) 1.52 (1.16; 2.00) 3,497 (15.2) 1.75 (1.33; 2.31) 1,499 (14.9) 1.36 (1.07; 1.73) 

Complications of pregnancy, childbirth and the puerperium 713 (9.1) 1.37 (1.04; 1.81) 4,089 (14.8) 1.57 (1.18; 2.10) 126 (22.3) 1.84 (1.36; 2.47) 

Certain conditions originating in the perinatal period 244 (11.8) 1.72 (1.28; 2.30) 73 (16.8) 2.38 (1.63; 3.45) n.a. n.a. 

Congenital malformations and chromosomal abnormalities 238 (10.2) 1.47 (1.10; 1.97) 436 (15.3) 1.77 (1.32; 2.37) 51 (11.6) 1.10 (0.77; 1.58) 

Injury, poisoning and other consequences of external causes 2,559 (10.6) 1.55 (1.19; 2.01) 6,980 (15.4) 1.73 (1.32; 2.27) 2,247 (14.5) 1.36 (1.07; 1.72) 

External causes of morbidity 11 (15.9) 2.84 (1.48; 5.43) 10 (13.7) 2.27 (1.08; 4.80) n.a. n.a. 

Charlson score 
   1+ 

 
292 (11.0) 

 
1.76 (1.27; 2.44) 

 
1,805 (14.6) 

 
1.90 (1.38; 2.60) 

 
1,657 (13.0) 

 
1.16 (0.81; 1.66) 

Epilepsy 111 (12.8) 1.64 (1.24; 2.15) 239 (15.3) 1.74 (1.32; 2.31) 55 (11.5) 1.21 (0.93; 1.56) 

Head injury 712 (10.5) 1.57 (1.20; 2.06) 1,668 (15.5) 1.90 (1.43; 2.52) 374 (12.6) 1.25 (0.98; 1.60) 

Severe infections 998 (10.6) 1.25 (0.89; 1.76) 2,703 (15.6) 1.74 (1.30; 2.33) 829 (12.9) 1.25 (0.97; 1.62) 

Autoimmune diseases 88 (8.7) 1.55 (1.16; 2.08) 590 (14.2) 1.71 (1.28; 2.31) 310 (12.7) 1.32 (0.98; 1.78) 

Atopic disorders 240 (10.6) 1.53 (1.13; 2.08) 459 (14.0) 1.83 (1.35; 2.49) 114 (13.6) 1.39 (1.01; 1.91) 

Asthma 170 (10.4) 1.34 (0.99; 1.82) 316 (14.7) 1.83 (1.33; 2.52) 87 (13.7) 1.32 (0.96; 1.82) 

Abbreviations: HRR=Hazard rate ratio; 95%-CI=95% Confidence Interval; Bold numbers represent significant results.  
1 The percentages for the specific medical diseases refers to the percentage of individuals who experienced out of the total number of individuals who had a prior hospital contact with the specific medical disease. 
2 The analyses are adjusted for age at diagnosis, gender, indexyear, in- or outpatient status at index depression diagnosis, length of baseline hospitalization, educational level, yearly income, employment status, number of children, 
marital status, prior psychiatric diagnoses and use of antidepressants, parental psychiatric diagnoses and parental educational level. The analyses among individuals aged >65 years were not adjusted for the parental covariates.  



Table 4: Risk of admission with depression during the first five years after incident unipolar 
depression diagnosis depending on the time since the last medical hospital contact.  

 Age 18-30  Age 31-65 Age >65 
 N (%) HRR1 (95%-CI) N (%) HRR1 (95%-CI) N (%) HRR1 (95%-CI) 

Total number of admissions  3,017 (10.3)  9,546 (15.1)  3,750 (15.0)  

No medical hospital contact (ref.) 80 (7.9) 1.00 (ref.) 167 (10.2) 1.00 (ref.) 69 (13.9) 1.00 (ref.) 

Any medical hospital contact 2,937 (10.4) 1.50 (1.15; 1.95) 9,379 (15.2) 1.69 (1.28; 2.21) 3,681 (15.0) 1.38 (1.10; 1.75) 
Time since last medical hospital contact 
   < 12 months 
   1 - < 2 years 
   2 – 5 years 
   ≥ 5 years 

 
703 (5.7) 

567 (11.4) 
1,045 (16.4) 
618 (13.5) 

 
0.78 (0.59; 1.03) 
1.63 (1.25; 2.14) 
2.27 (1.74; 2.97) 
1.88 (1.43; 2.48) 

 
1,898 (7.2) 

1,584 (15.9) 
3,331 (24.2) 
2,566 (22.9) 

 
0.71 (0.53; 0.93) 
1.65 (1.25; 2.18) 
2.45 (1.86; 3.22) 
2.31 (1.75; 3.04) 

 
1,078 (7.3) 
697 (20.1) 

1,226 (31.7) 
682 (28.9) 

 
0.63 (0.49; 0.80) 
1.88 (1.48; 2.40) 
2.45 (1.93; 3.11) 
2.05 (1.60; 2.60) 

Abbreviations: HRR=Hazard rate ratio; 95%-CI=95% Confidence Interval; Bold values represent  significant results (p<0.05).  
1 The analyses are adjusted for age at diagnosis, gender, index year, in- or outpatient status at incident depression diagnosis, length of baseline hospitalization, 
educational level, yearly income, employment status, number of children, marital status, prior psychiatric diagnoses and use of antidepressants, parental psychiatric 
diagnoses and parental educational level, and any somatic medication use during the previous year. 
 
 

  



Supplementary Table 1: Categories of all included medical hospital-based diagnoses as defined 

within the International Classification of Diseases, 8th revision (ICD-8) and ICD-10, respectively.  

Disease ICD-8 ICD-10 

Main Categories   

Certain infectious and parasitic 

diseases. 

000-136 A00-B99 

Neoplasms 140-239 C00-D48 

Diseases of the blood and blood-

forming organs and certain 

disorders involving the immune 

mechanism 

280-289 D50-D89 

Endocrine, nutritional and 

metabolic diseases. 

240-279 E00-E90 

Diseases of the nervous system and 

the sense organs 

320-389 G00-H95 

Diseases of the circulatory system 390-441.1, 444.3-458, 782.4 I00-I99 

Diseases of the respiratory system 460-519 J00-J99 

Diseases of the digestive system 520-577, 444.2 K00-K93 

Diseases of the skin and 

subcutaneous tissue 

680-709 L00-L99 

Diseases of the musculoskeletal 

system and connective tissue 

710-738 M00-M99 

Diseases of the genitourinary 

system 

580-629, 792 N00-N99 

Pregnancy, childbirth and the 

puerperium 

630-678 O00-O99 

Certain conditions originating in the 

perinatal period 

760-779 P00-P96 

Congenital malformations, 

deformations and chromosomal 

abnormalities 

740-759 Q00-Q99 

Symptoms, signs and abnormal 

clinical and laboratory findings, not 

elsewhere classified 

780, 782.3, 782.5-791, 793-796 R00-R99 



Injury, poisoning and certain other 

consequences of external causes 

800-999 S00-T99 

External causes of morbidity and 

mortality 

 V01-Y98 

Factors influencing health status 

and contact with health services 

 Z00-Z99 

 

Specific disease entities 

  

Epilepsy 345-345.99 G40-41 

Brain injury 850.99, 851.29-854.99, 800.99-801.09, 

803.88 

S06, S01.1-S01.9, S02-S02.1, 

S02.7, S02.9 

Autoimmune diseases 242.00, 245.03, 249, 255.1, 269.00, 

281.0, 283.90-91, 340, 354, 364, 

446.29, 446.30-31, 446.39, 446.49, 

563.01, 563.19, 571.93, 571.90, 694, 

694.05, 696.09-10, 696.19, 704.00, 

709.01, 712.19, 712.39, 712.59, 

712.09, 716, 733.09, 734.0, 734.19, 

734.90, 712.49 

D51.0, D59.1, D69.3, E05.0, 

E06.3, E10, E27.1, G35, G61.0, 

G70.0, H20, K50, K51, K73, K74.3, 

K90.0, L10, L12, L40, L63, L80.9, 

M05-M06, M08, M31.3, M32.1, 

M32.9, M33, M31.5-6, M34, 

M35.0, M35.3, M45.9 

Atopic disorders  493, 691, 708, 507 J30, J45, J469, L20, L50 

Asthma  493 J45, J469 

 



Supplementary Table 2: ATC-codes used to identify prescriptions for somatic medications during the year 
prior to first-time depression diagnosis.  

ATC-code Medication group 
A Alimentary tract and metabolism 
B Blood and blood forming organs 
C Cardiovascular system 
D Dermatologicals 
G Genitourinary system and sex hormones 
H Systemic hormonal preparations, excl. sex hormones and insulins 
J Anti-infectives for systemic use 
L Antineoplastic and immunomodulating agents 
M Musculoskeletal system 
N (excl. N03-07) Nervous system 
P Antiparasitic products, insecticides and repellents 
R Respiratory system 
S Sensory organs 
V Various 
Abbreviations: ATC=Anatomical Therapeutical Chemical.  

  



Supplementary Table 3: ICD-8 and ICD-10 codes used to identify mental disorders prior to first-time depression diagnosis.  

Mental Disorders ICD-8 codes ICD-10 codes 
Disorders due to use of alcohol 
or psychoactive substance use 

291, 303, 570, 571.00, 571.10, 573.00, 
573.01, 577.10, 979, 980, 304, 294.4 

F10, F11-16 and F18-19 

Anxiety disorders 300.09  F40-42 
Abbreviations: ICD=International Classification of Diseases 

  

  



 

Supplementary Table 4: Characteristics at the time of the first-time unipolar depression diagnosis among 117,601 patients diagnosed 
during 1996 and 2015, shown for individuals with prior medical hospital contacts and divided by age group.  

 Agegroup 18-30 
Any medical hospital 

contact 

Agegroup 31-65 
Any medical hospital 

contact 

Agegroup >65 
Any medical hospital 

contact 
N (%) 28,362 (96.6) 61,747 (97.4) 24,320 (97.9) 
Gender 
    Male 
    Female 

 
8,978 (31.7) 

19,384 (68.3) 

 
24,323 (39.4) 
37,424 (60.6) 

 
7,818 (32.2) 

16,502 (67.9) 
Mean age, years (IQR) 24.4 (21.1; 27.7) 46.1 (38.1; 53.5) 78.2 (72.4; 83.6) 
Indexyear 
    1996-2003 
    2004-2009 
    2010-2015 

 
6,578 (23.2) 
9,364 (33.0) 

12,420 (43.8) 

 
19,466 (31.5) 
19,776 (32.0) 
22,505 (36.5) 

 
10,820 (44.5) 
7,148 (29.4) 
6,352 (26.1) 

Patient-type at MDD diagnosis 
    Inpatient 
    Outpatient 

 
6,887 (24.3) 

21,475 (75.7) 

 
18,754 (30.4) 
42,993 (69.6) 

 
6,327 (26.0) 

17,993 (74.0) 
Length baseline hospitalization 
   1-15 days 
   16-30 days 
   ≥31 days 

 
3,749 (57.9) 
1,011 (15.6) 
1,721 (26.6) 

 
8,407 (46.2) 
3,753 (20.6) 
6,023 (33.1) 

 
1,912 (30.6) 
1,448 (23.2) 
2,890 (46.2) 

Education 
   Primary school 
   Higher education 

 
7,227 (25.5) 

21,235 (74.5) 

 
15,943 (25.8) 
45,804 (74.2) 

 
6,641 (27.3) 

17,679 (72.7) 
Marital status 
   Single 
   Cohabiting 

 
15,186 (53.6) 
13,101 (46.3) 

 
25,271 (41.9) 
35,638 (58.0) 

 
14,981 (61.2) 
9,510 (38.8) 

Mean (SD) yearly income, DKK 146,158 (88,871) 237,377 (172,473) 154,573 (111,375) 
Number of children, mean (SD) 0.9 (1.1) 1.9 (1.3) 1.4 (1.3) 
Employment status 
   Unemployed 
   Employed 

 
12,406 (43.8) 
15,669 (55.5) 

 
29,495 (48.0) 
31,057 (50.6) 

 
812 (3.3) 

21,747 (88.8) 
Prior psychiatric diagnoses 
    Substance abuse 
    Anxiety 
    Other psychiatric diagnoses 

 
914 (3.2) 

1,650 (5.8) 
11,776 (41.5) 

 
5,046 (8.2) 
3,998 (6.5) 

28,504 (46.2) 

 
775 (3.2) 
934 (3.8) 

9,670 (39.8) 



Prior antidepressant drug use1 17,188 (60.7) 46,247 (75.3) 19,902 (81.2) 
Parental psychiatric diagnoses 
    No diagnosis 
    Diagnosis of the mother 
    Diagnosis of the father 

 
22,727 (80.1) 
3,747 (13.2) 
2,413 (8.5) 

 
56,056 (90.8) 

3,626 (5.9) 
2,383 (3.9) 

 
n.a. 2 

n.a. 2 
n.a. 2 

Highest parental education 
   Primary school 
   Higher education 

 
6,047 (22.5) 

20,788 (77.5) 

 
14,365 (43.9) 
18,324 (56.1) 

 
n.a. 2 
n.a. 2 

Categories of the somatic diseases prior to the first unipolar depression diagnosis 
Infectious and parasitic diseases 4,796 (16.9) 8,005 (13.0) 2,709 (11.1) 
Neoplasms 1,444 (5.1) 10,903 (17.7) 7,780 (32.0) 
Diseases of the blood (forming) organs, 
immunological disorders 

616 (2.2) 1,924 (3.1) 1,441 (5.9) 

Endocrine/ nutritional/ metabolic diseases 1,902 (6.7) 7,502 (12.2) 4,807 (19.8) 
Diseases of the nervous system and the 
sense organs 

5,830 (20.6) 17,256 (28.0) 13,145 (54.1) 

Diseases of the circulatory system 1,160 (4.1) 12,801 (20.7) 12,853 (52.9) 
Diseases of the respiratory system 8,620 (30.4) 14,184 (23.0) 5,825 (24.0) 
Diseases of the digestive system 7,236 (25.5) 22,566 (36.6) 11,836 (48.7) 
Diseases of the skin and subcutaneous 
tissue 

3,231 (11.4) 8,631 (14.0) 2,415 (9.9) 

Diseases of the musculoskeletal system 
and connective tissue 

7,846 (27.7) 25,691 (41.6) 11,092 (45.6) 

Genitourinary diseases 6,034 (21.3) 23,108 (37.4) 10,035 (41.3) 
Complications of pregnancy, childbirth and 
the puerperium 

7,852 (27.7) 27,638 (44.8) 537 (2.2) 

Certain conditions originating in the 
perinatal period 

2,073 (7.3) 419 (0.7) 12 (0.1) 

Congenital malformations and 
chromosomal abnormalities 

2,343 (8.3) 2,846 (4.6) 442 (1.8) 

Injury, poisoning and other consequences 
of external causes 

24,200 (85.3) 45,581 (73.8) 15,453 (63.5) 

External causes of morbidity 69 (0.2) 73 (0.1) n.a.  
Charlson score 
    0 
    1 
    2 
    3+ 

 
25,701 (90.6) 

1,959 (6.9) 
498 (1.8) 
204 (0.7) 

 
49,193 (79.7) 
6,360 (10.3) 
3,871 (6.3) 
2,323 (3.8) 

 
11,628 (47.8) 
4,908 (20.2) 
4,336 (17.8) 
3,448 (14.2) 



 

 

1 Within the year prior to first depression diagnosis.  

2 Parental information was not available for the agegroup >65 years as the parents for these individuals were born too early to be covered by these registers.  

 

 

 

Epilepsy 865 (3.1) 1,576 (2.6) 473 (1.9) 

Head injury 6,760 (23.8) 10,715 (17.4) 2,918 (12.0) 

Severe infections 9,370 (33.0) 17,256 (28.0) 6,396 (26.3) 

Autoimmune disorders 1,002 (3.5) 4,176 (6.8) 2,419 (10.0) 

Atopic disorders 2,253 (7.9) 3,294 (5.3) 833 (3.4) 

Asthma 1,631 (5.6) 2,165 (3.5) 631 (2.6) 



Supplementary Table 5: Characteristics at the time of incident unipolar depression diagnosis among 117,601 patients diagnosed during 
1996 and 2015, shown for individuals with prior medical hospital contacts and divided by age group and sex.  

 Agegroup 18-30 
Any medical hospital contact 

           Men                        Women 

Agegroup 31-65 
Any medical hospital contact 

           Men                        Women 

Agegroup >65 
Any medical  hospital contact 

         Men                        Women 
N (%) 9,313 (31.7) 20,056 (68.3) 24,215 (39.3) 37,337 (60.7) 7,905 (32.2) 16,637 (67.8) 
Mean age, years (IQR) 24.6 (21.4; 27.9) 24.3 (21.0; 27.6) 46.9 (39.0; 54.4) 45.6 (37.5; 52.9) 77.2 (71.4; 82.3) 78.9 (73.1; 84.3) 
Indexyear 
    1996-2003 
    2004-2009 
    2010-2015 

 
1,962 (12.9) 
2,801 (31.2) 
4,215 (47.0) 

 
4,616 (23.8) 
6,563 (33.9) 
8,205 (42.3) 

 
7,457 (30.8) 
7,644 (31.6) 
9,114 (37.6) 

 
11,926 (31.9) 
12,088 (32.4) 
13,323 (35.7) 

 
3,279 (41.5) 
2,342 (29.6) 
2,284 (28.9) 

 
7,653 (46.0) 
4,873 (29.3) 
4,111 (24.7) 

Patient-type at MDD diagnosis 
    Inpatient 
    Outpatient 

 
2,456 (27.4) 
6,522 (72.6) 

 
4,431 (22.9) 

14,953 (77.1) 

 
9,746 (40.3) 

14,469 (59.7) 

 
12,194 (32.7) 
25,143 (67.3) 

 
2,739 (34.7) 
5,166 (65.3) 

 
4,821 (29.0) 

11,816 (71.0) 
Length baseline hospitalization 
   1-15 days 
   16-30 days 
   ≥31 days 

 
1,369 (59.8) 
354 (15.5) 
567 (24.8) 

 
2,380 (56.8) 
657 (15.7) 

1,154 (27.5) 

 
4,542 (48.0) 
1,980 (20.9) 
2,947 (31.1) 

 
4,930 (41.4) 
2,431 (20.4) 
4,535 (38.1) 

 
907 (33.6) 
650 (24.1) 

1,143 (42.3) 

 
1,248 (26.1) 
1,086 (22.7) 
2,447 (51.2) 

Education 
   Primary school 
   Higher education 

 
2,229 (24.8) 
6,749 (75.2) 

 
4,962 (25.6) 

14,422 (74.4) 

 
6,229 (25.7) 

17,986 (74.3) 

 
9,927 (26.6) 

27,410 (73.4) 

 
2,095 (26.5) 
5,810 (73.5) 

 
4,434 (26.7) 

12,203 (73.3) 
Marital status 
   Single 
   Cohabiting 

 
5,461 (61.0) 
3,495 (39.0) 

 
9,745 (50.4) 
9,608 (49.6) 

 
10,920 (45.2) 
13,208 (54.8) 

 
14,841 (39.8) 
22,432 (60.2) 

 
3,409 (43.1) 
4,491 (56.9) 

 
11,579 (69.8) 
5,020 (30.2) 

Mean (SD) yearly income, DKK 145,283 (99,109) 146,526 (83,714) 253,458 (237,471) 226,960 (110,559) 170,944 (154,260) 146,775 (82,416) 
Number of children, mean (SD) 0.7 (1.0) 1.1 (1.2) 1.7 (1.4) 2.0 (1.2) 1.6 (1.3) 1.3 (1.3) 
Employment status 
   Employed 
   Unemployed 

 
3,799 (42.4) 
5,066 (56.6) 

 
8,607 (44.5) 

10,633 (55.0) 

 
12,096 (50.1) 
11,595 (48.1) 

 
17,399 (46.7) 
19,463 (52.2) 

 
554 (7.0) 

6,521 (82.5) 

 
258 (1.6) 

15,228 (91.7) 
Prior psychiatric diagnoses 
    Any diagnosis 
    Substance abuse 
    Anxiety 
    Other psychiatric diagnoses 

 
4,460 (49.7) 

554 (6.2) 
436 (4.9) 

3,513 (39.1) 

 
9,804 (50.6) 

360 (1.9) 
1,214 (6.3) 

8,263 (42.6) 

 
12,833 (53.0) 
3,115 (12.9) 
1,278 (5.3) 

8,741 (36.1) 

 
19,001 (50.9) 

2,189 (5.9) 
2,907 (7.8) 

14,274 (38.2) 

 
3,068 (38.8) 

339 (4.3) 
216 (2.7) 

2,541 (32.1) 

 
6,591 (39.6) 

503 (3.0) 
798 (4.8) 

5,379 (32.3) 
Prior antidepressant use1 4,933 (55.0) 12,274 (63.3) 17,311 (71.5) 29,027 (77.7) 6,191 (78.3) 13,751 (82.7) 
Parental psychiatric diagnoses 
    No diagnosis 
    Diagnosis of the mother 

 
7,060 (78.6) 
1,276 (14.2) 

 
15,667 (80.8) 
2,471 (12.8) 

 
21,840 (90.2) 

1,499 (6.2) 

 
33,944 (90.9) 

2,175 (5.8) 

 
7,884 (99.7) 

15 (0.2) 

 
16,597 (99.8) 

30 (0.2) 



    Diagnosis of the father 842 (9.4) 1,571 (8.1) 1,015 (4.2) 1,402 (3.8) 7 (0.1) 10 (0.1) 
Highest parental education 
   Primary school 
   Higher education 

 
2,000 (23.5) 
6,522 (76.5) 

 
4,047 (22.1) 

14,266 (77.9) 

 
5,835 (45.6) 
6,975 (54.4) 

 
8,549 (42.7) 

11,494 (57.3) 

 
n.a. 
n.a. 

 
n.a. 
n.a. 

Categories of the somatic diseases prior to the first MDD diagnosis     
Infectious and parasitic diseases 1,415 (15.8) 3,381 (17.4) 3,184 (13.2) 4,809 (12.9) 907 (11.5) 1,816 (10.9) 
Neoplasms 343 (3.8) 1,101 (5.7) 2,398 (9.9) 8,391 (22.5) 2,233 (28.3) 5,590 (33.6) 
Diseases of the blood (forming) 
organs, immunological disorders 

176 (2.0) 440 (2.3) 627 (2.6) 1,293 (3.5) 463 (5.9) 984 (5.9) 

Endocrine/ nutritional/ 
metabolic diseases 

454 (5.1) 1,448 (7.5) 2,292 (9.5) 5,130 (13.7) 1,241 (15.7) 3,583 (21.5) 

Diseases of the nervous system 
and the sense organs 

1,931 (21.5) 3,899 (20.1) 7,163 (29.6) 9,993 (26.8) 4,287 (54.2) 8,902 (53.5) 

Diseases of the circulatory 
system 

358 (4.0) 802 (4.1) 5,611 (23.2) 7,010 (18.8) 4,677 (59.2) 8,221 (49.4) 

Diseases of the respiratory 
system 

2,803 (31.2) 5,817 (30.0) 5,815 (24.0) 8,355 (22.4) 2,193 (27.7) 3,657 (22.0) 

Diseases of the digestive system 2,330 (26.0) 4,906 (25.3) 9,233 (38.1) 13,184 (35.3) 4,304 (54.5) 7,587 (45.6) 
Diseases of the skin and 
subcutaneous tissue 

1,079 (12.0) 2,152 (11.1) 3,539 (14.6) 5,030 (13.5) 844 (10.7) 1,576 (9.5) 

Diseases of the musculoskeletal 
system and connective tissue 

2,311 (25.7) 5,535 (28.6) 10,292 (42.5) 15,226 (40.8) 3,278 (41.5) 7,882 (47.4) 

Genitourinary diseases 1,320 (14.7) 4,714 (24.3) 4,657 (80.8) 18,307 (49.0) 3,278 (41.5) 6,807 (40.9) 
Complications of pregnancy, 
childbirth and the puerperium 

0 (0) 7,852 (40.5) 0 (0) 27,613 (74.0) 0 (0) 566 (3.4) 

Certain conditions originating in 
the perinatal period 

777 (8.7) 1,296 (6.7) 128 (0.5) 306 (0.8) 6 (0.1) 6 (0.1) 

Congenital malformations and 
chromosomal abnormalities 

1,009 (11.2) 1,334 (6.9) 1,231 (5.1) 1,619 (4.3) 159 (2.0) 282 (1.7) 

Injury, poisoning and other 
consequences of external causes 

8,156 (90.8) 16,044 (82.8) 19,923 (82.3) 25,510 (68.3) 4,763 (60.3) 10,776 (64.8) 

External causes of morbidity 23 (0.3) 46 (0.2) 24 (0.1) 49 (0.1) 0 (0) <5 
Charlson score 
    0 
    1 
    2 
    3+ 

 
8,139 (90.7) 

584 (6.5) 
175 (2.0) 
80 (0.9) 

 
17,562 (90.6) 

1,375 (7.1) 
323 (1.7) 
124 (0.6) 

 
18,761 (77.5) 
2,715 (11.2) 
1,559 (6.4) 
1,180 (4.9) 

 
30,389 (81.4) 

3,569 (9.6) 
2,262 (6.1) 
1,117 (3.0) 

 
3,407 (43.1) 
1,650 (20.9) 
1,435 (18.2) 
1,413 (17.9) 

 
8,412 (50.6) 
3,290 (19.8) 
2,908 (17.5) 
2,027 (12.2) 

Epilepsy 285 (3.2) 580 (3.0) 647 (2.7) 917 (2.5) 203 (2.6) 274 (1.7) 



Head injury 3,052 (34.0) 3,708 (19.1) 5,991 (24.7) 4,714 (12.6) 1,071 (13.6) 1,872 (11.3) 

Severe infections 2,884 (32.1) 6,486 (33.5) 5,923 (24.5) 11,340 (30.4) 2,184 (27.6) 4,243 (25.5) 

Autoimmune disorders 292 (3.3) 710 (3.7) 1,505 (6.2) 2,643 (7.1) 634 (8.0) 1,804 (10.8) 

Atopic disorders 728 (8.1) 1,525 (7.9) 1,177 (4.9) 2,103 (5.6) 256 (3.2) 585 (3.5) 

Asthma 537 (6.0) 1,094 (5.6) 774 (3.2) 1,382 (3.7) 198 (2.5) 436 (2.6) 

 

1 Within the year prior to first depression diagnosis.  

2 Parental information was not available for the agegroup >65 years as the parents for these individuals were born too early to be covered by these registers.  

 

 


