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ABSTRACT 

Objective: To examine 5-year trajectories of psychiatrist-treated late-life major depressive 

disorder (MDD), and evaluate whether previous vascular pathology is associated with more 

severe trajectories of late-life MDD.  

Methods: Data were obtained from nationally representative civil, psychiatric, hospital and 

prescription registers in Denmark. The sample included 11,092 older adults (≥60 years) who 

received their first diagnosis of MDD in a psychiatric facility in Denmark between 2000 and 

2007. Trajectories of in- or outpatient contact at psychiatric hospitals for MDD over the 5-year 

period following index MDD diagnosis were modeled using latent class growth analysis. 

Measures of vascular disease (stroke, heart disease, vascular dementia) and vascular risk factors 

(hypertension, diabetes) were defined based on medication prescriptions and hospital-based 

diagnoses. Other predictors included demographic characteristics and characteristics of the index 

MDD diagnosis.  

Results: The final model included 4 trajectories with consistently low (66% of the sample), high 

decreasing (19%), consistently high (9%), and moderate fluctuating (6%) probabilities of contact 

at a psychiatric hospital for MDD during the 5-year period following the index MDD diagnosis, 

respectively. We found no significant associations between any form of vascular pathology and 

trajectory class membership. Relative to the consistently low class, older age, greater severity and 

>12 months of prior antidepressant medication use predicted membership in the other three 

classes. 
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Conclusions: A notable proportion (34%) of individuals diagnosed with MDD in late-life 

require specialized psychiatric treatment for extended time periods. We did not find evidence 

that vascular pathology predicts hospital contact trajectories in secondary-treated late-life MDD. 

Keywords: major depression; vascular disease; vascular risk factors; trajectories  
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INTRODUCTION 

There is reason to believe that depression occurring in late life may be a distinct clinical 

and/or etiological entity from earlier-onset depression. Epidemiological studies using both 

register-based (1) and community (2) samples find that the age of onset distribution of major 

depressive disorder (MDD) is bimodal, with one peak in early adulthood and a second, smaller 

peak in older adulthood. This suggests that individuals are at increased risk for developing MDD 

at two very different points in the lifespan. Studies also suggest that late-onset depression may 

have a smaller genetic component than earlier onset depression (3,4), which implies that 

environment or lifestyle factors play a larger role in precipitating late-life MDD. One well-

developed hypothesis regarding the etiology of late-life depression is the vascular depression 

hypothesis (5-9), which posits that vascular pathologies can lead to white matter lesions in the 

brain that “predispose, precipitate or perpetuate a depressive syndrome in many elderly patients” 

(Alexopoulos et al., 1997, pg. 915). According to this hypothesis, vascular pathology can both 

precipitate the onset of depression among older adults with no previous depression episodes, and 

precipitate recurrent episodes among older adults with a prior history of MDD (8). Consistent 

with this hypothesis, studies have demonstrated that MDD is more common among individuals 

who have had a stroke (10), and that late-onset MDD is associated with increased risk for 

vascular disease in relatives (11).  

Evidence suggests that vascular pathology may be associated with more severe long-term 

trajectories of depressive symptoms in general population samples of older adults. Byers and 

colleagues (12) found that stroke, hypertension and diabetes were associated with high and 

increasing 20-year depressive symptom trajectories in older women. Kooistra and colleagues 

(13) examined depressive symptoms over 8 years among patients with vascular disease and 
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found that cerebrovascular disease in particular was associated with symptom chronicity. These 

studies support the idea that vascular pathology may perpetuate depressive symptoms among 

older adults. However, it is unclear to what extent this association pertains to trajectories of 

clinically diagnosed MDD.  

Our goal in this study was twofold: first, we aimed to characterize trajectories of 

clinically diagnosed late-life MDD in a sample of older adults treated in secondary psychiatric 

care. To accomplish this, we used information from the Danish Central Psychiatric Research 

Register (DCPRR), which includes records of all inpatient and outpatient treatment in psychiatric 

hospitals in Denmark. As the vast majority of psychiatric treatment in Denmark is provided by 

the public sector, this register provides a highly comprehensive view of users of the secondary 

psychiatric treatment system (1). Second, we aimed to evaluate whether a prior diagnosis with 

vascular disease or vascular risk factors predicts the course trajectory of secondary-treated late-

life MDD. We hypothesized that individuals with a history of vascular disease or vascular risk 

factors would be more likely to experience a chronic course. 

METHODS 

Data Sources 

Data for this study were obtained from the following Danish national registers: the 

Danish Civil Registration System [DCRS] (14,15), the DCPRR (16), the Danish National Patient 

Register [DNPR] (17) and the Danish National Prescription Register [DNpreR] (18). Information 

from these registers was linked using the civil personal register (CPR) number, a unique ID 

number assigned to all legal residents of Denmark. The DCRS includes information on date of 

birth, sex, place of birth, and date of death or emigration (if no longer alive and/or living in 
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Denmark). The DCPRR includes information (e.g. admission date, discharge date, main and 

auxiliary diagnoses) for all inpatient admissions to psychiatric hospitals in Denmark since 1969 

and all outpatient and emergency admissions since 1995. Diagnoses in the DCPRR are given at 

discharge by the treating psychiatrist based on the International Classification of Diseases 8th 

Revision (ICD-8) (19) from 1969-1993 and the International Statistical Classification of 

Diseases and Related Health Problems, 10th Revision (20) from 1994 onwards. The DNPR 

includes similar information for all inpatient admissions to somatic hospitals since 1977 and all 

outpatient and emergency admissions since 1995. The DNpreR includes complete information on 

all prescriptions written by general practitioners and filled in non-hospital pharmacies in 

Denmark since 1995.  

Study Sample 

Individuals were selected for inclusion in the study sample based on the following 

criteria:  

a) They were living legally (by birth or by legal residency/naturalization) in 

Denmark and had a CPR number.  

b) They received their first (i.e. index) diagnosis of MDD (ICD-10 codes F32, F33) 

in secondary care in Denmark between 2000-2007. Individuals with an MDD 

diagnosis prior to 2000 [ICD-10 codes F32, F33; ICD-8 codes 296.09, 296.29, 

298.09, 300.49] were excluded. We specifically selected individuals who received 

their index MDD diagnosis between 2000 and 2007 for the following reasons: 

first, the DCPRR started recording outpatient visits to psychiatric hospitals in 

1995, therefore by excluding individuals who received an MDD diagnosis before 
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2000, we could be more confident that the MDD diagnosis was not reflective of 

ongoing treatment for a prior episode. Previous studies of the incidence of 

psychiatric disorders in the Danish registers have used this same 5-year buffer 

period (1). Second, as information on GP prescriptions and outpatient visits to 

somatic hospitals in Denmark are also only available from 1995 onwards, we 

needed to allow time during which vascular pathology could be assessed before 

the index MDD diagnosis. As the available version of the DCRS is current up 

through 2012, we excluded individuals with an index MDD diagnosis after 2007 

to allow 5-years of follow-up time for the trajectory analyses.  

c) They were at least 60 years old at the time of their index MDD diagnosis. 

d) They never received a diagnosis of bipolar disorder (ICD-8 codes 296.19, 296.39, 

298.19; ICD-10 codes F30, F31) or schizophrenia spectrum disorder (ICD-8 

codes 295.xx, 296.89, 297.09, 298.29-298.99, 299.04-299.09, 301.83; ICD-10 

codes F20-F29) either before or after their MDD diagnosis. Individuals with other 

comorbid psychiatric conditions were not excluded. 

e) They survived for at least 6 months after their initial MDD diagnosis, and 

therefore contributed at least one data-point of follow-up time to the trajectory 

analysis. 

f) They did not emigrate from Denmark within 5 years after their initial MDD 

diagnosis. 

g) They had a known place of birth. 

Figure 1 shows a flow-chart of the sample-selection process, including the numbers of 

individuals excluded for each criterion. The final study sample included 11,092 individuals. 
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Measures  

Vascular pathology. We examined five different forms of vascular pathology, including 

two vascular risk factors (hypertension, diabetes) and three forms of vascular disease (stroke, 

heart disease, vascular dementia). Information on these five types of vascular pathology was 

obtained from the DNPR, DNPreR and, for vascular dementia, also the DPCRR. Individuals 

were considered to have a history of a given form of vascular pathology if they either a) were 

treated in a somatic hospital with a primary, secondary or ‘underlying cause’ diagnosis of that 

pathology during the 5-year period preceding their index MDD diagnosis or b) filled a 

prescription from their GP for a medication used to treat that pathology during the same period. 

ICD-10 and Anatomical Therapeutic Chemical (ACT) codes used to define the different types of 

vascular pathology are listed in Supplemental Table 1. ICD-10 and ACT codes were selected 

based on prior research using the Danish registers (21-23). Each form of vascular pathology was 

operationalized as a dichotomous variable, with a score of 1 indicating that the individual had 

received a diagnosis of, or been prescribed medication for, that type of vascular pathology during 

the 5-year period preceding his or her index MDD diagnosis. The variables were not mutually 

exclusive. Given that vascular risk factors and disease frequently co-occur and affect depression 

via similar biological mechanisms (24), we also created a measure of vascular burden equal to 

the number (0-5) of vascular diagnoses received by each individual during the 5-year period 

prior to his or her index MDD diagnosis. 

Other measures. We examined other potential correlates of trajectory class membership 

including sex (male/female), place of birth (urban area within Denmark, rural area within 

Denmark, birthplace outside Denmark), age at index MDD diagnosis (60-69, 70-79, 80+), 

severity/psychosis at index MDD diagnosis (mild [F32.0, F33.0], moderate [F32.1, F33.1], 
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severe without psychotic symptoms [F32.2, F33.2], severe with psychotic symptoms [F32.3, 

F33.3]), inpatient treatment at index MDD diagnosis, and number of months (0, 1-12, >12) of 

antidepressant medication (Anatomical Therapeutic Chemical [ATC] category N06A) prescribed 

for each individual by his or her primary care doctor during the 5-year period before the index 

MDD diagnosis.  

Analytic design and statistical methods 

 We assessed vascular pathology during the 5-year period before each individual’s index 

MDD diagnosis. We then modeled trajectories of MDD during the subsequent 5-year period 

following the index MDD diagnosis (See Figure 2). Trajectories were modeled using latent class 

growth analysis [LCGA] (25,26) in SAS PROC TRAJ (27,28). The primary response variable 

was in- or outpatient psychiatric contact (yes/no) with a primary diagnosis of MDD during each 

6-month interval in the 5-year period following the index MDD diagnosis.  

In LCGA, the optimal number of classes is determined by fitting models with different 

numbers of classes and comparing fit statistics (25,26). We fit models with 1-7 classes, but the 7-

class model would not converge. We allowed for non-linearity of trajectories by including up to 

cubic polynomial terms for each class in each model. If a term was not significant (p<.05), or if 

the model failed to converge, we refit the model with quadratic or linear terms. Not surprisingly 

given the age of the sample, attrition due to death during the 5-year follow-up period was high 

(37.5%). To avoid bias due to non-random participant attrition (29), we incorporated a dropout 

model in which the probability of death at each time point was allowed to depend on the 

previous two time periods, age at index MDD diagnosis, inpatient treatment and somatic illness 

(vascular pathology and cancer) during the 5 years before index MDD diagnosis.  



 Trajectories of Late Life Depression  11 
 

After selecting the final number of classes, we fit  LCGA models in PROC TRAJ that 

included a structural component (i.e., a multinomial regression with class membership as the 

outcome variable) to assess the effects of different measures of vascular pathology on the odds of 

trajectory class membership. The largest class was used as the reference category. We present 

results from two conditional LCGA models: one which included the 5 individual measures of 

vascular pathology, and one which included our aggregate measure of vascular burden. This 

‘one-step approach’ accounts for uncertainty in class assignment because the two parts of the 

model (the structural component and the measurement component) are estimated simultaneously 

(30). Both models were adjusted for sex, birthplace, age, severity, inpatient vs. outpatient 

treatment, number of months on antidepressant medication, and calendar year at index MDD 

diagnosis.  

Sensitivity analyses  

To assess whether it is the experience of having a serious somatic illness, rather than 

vascular pathology per se, that influences trajectories of late-life MDD, we also examined the 

impact of a cancer diagnosis (ICD-10 codes C00-C97) within the 5-year period preceding the 

index MDD diagnosis.  

 

RESULTS 

Model selection 

When selecting the final model, we took into consideration AIC and BIC values (31), 

average posterior probabilities of class membership (a measure of the precision with which 

individuals are assigned to latent classes) and clinical utility. Characteristics of models with 1-6 
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classes are shown in Supplemental Table 2. We selected the 4-class model because it was 

adequately precise (minimum average posterior probability of group membership was 86%), 

each class contained >5% of the population, and it represented an improvement over the 3-class 

model in terms of AIC and BIC values. Most importantly, the model captured 4 distinct patterns 

of contact with the secondary psychiatric treatment system. Adding more classes resulted in 

groups that reflected only minor deviations from patterns already represented in the 4-class 

model.  

Trajectories of late-life MDD 

 Five-year trajectories of secondary-treated late-life MDD are shown in Figure 3. The 

largest class (66%) had a consistently low probability of in- or outpatient MDD treatment during 

the 5-year period following their index MDD diagnosis. The next largest class (19%) had a high 

probability of being treated by a psychiatrist during the first year after their index MDD 

diagnosis, a decreasing probability during years 2-3 and a low probability during years 4-5. An 

additional 9% of the sample had a consistently high probability of being in secondary treatment 

for MDD throughout the 5-year period following their index MDD diagnosis. Finally, the 

smallest class (6%) had a moderate fluctuating probability of secondary treatment for MDD 

during the 5 years following their index MDD diagnosis. The probability of contact in this group 

fluctuated between 20-50%, with a higher probability towards the end of the 5-year follow-up 

period.  

Vascular pathology and other correlates  

Frequencies of sample characteristics overall and within each trajectory class are shown 

in Table 1. The sample was 68% female, with an average at index MDD diagnosis of 75 years 
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(SD = 9 years). 72% of the sample received a diagnosis for at least one type of vascular 

pathology. Because so few (<5) individuals received diagnoses within all 5 categories, data 

protection laws in Denmark prohibit us from reporting results for this group. Instead, these 

individuals are included along with individuals who received 4 diagnoses. The most common 

form of vascular pathology was hypertension (67%) followed by heart disease (19%), stroke 

(13%), diabetes (8%) and vascular dementia (2%). Vascular pathology was more common 

among individuals who died during the study follow-up period relative to those who survived 

(80% vs. 67%, χ2=192.8, df = 1, p < .0001). Individuals excluded from the study sample because 

they died within 6 months of their index MDD diagnosis were more likely than included 

participants to have vascular pathology (84% vs. 72%, χ2=69.6, df = 1, p < .0001) across all 

diagnoses other than vascular dementia. Almost 88% of the sample filled at least one 

prescription for an antidepressant medication during the 5-year period preceding their index 

MDD diagnosis.  

 Figure 4 displays odds ratios (ORs) and 95% confidence intervals (CIs) for correlates of 

trajectory class membership, with the consistently low class as the reference category. None of 

the measures of vascular pathology were significantly associated with trajectory class 

membership (p value range: .06 - .94). Older age was associated with higher odds of membership 

in the high decreasing class (70-80 years: OR = 1.31, 95% CI [1.14, 1.50]; 80+: OR = 1.44, 

[1.24, 1.66]) and the consistently high class (70-80 years: 1.72, [1.43, 2.08]; 80+ years: 1.70 

[1.38, 2.09]). Inpatient treatment at index MDD diagnosis was associated with decreased odds of 

membership in the high decreasing class (0.62, [0.55, 0.71]), but increased odds of membership 

in the moderate fluctuating class (1.41 [1.14, 1.75]). There was a dose response relationship 

between severity at index MDD diagnosis and membership in the high decreasing and 
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consistently high classes, such that as severity increased, the odds of membership increased from 

a 1.33-1.41 fold increase for moderate MDD to a 2.39-2.82 fold increase for severe MDD with 

psychotic features. The association between severity and membership in the moderate fluctuating 

class was less pronounced; moderate MDD did not significantly increase the odds of 

membership in the class, and the increase in odds associated for severe (1.68 [1.19, 2.37]) and 

psychotic (1.87 [1.25, 2.79]) MDD were not as large. More than 12 months of antidepressant use 

prior to index MDD diagnosis was associated with increased odds of membership in the high 

decreasing class (1.27 [1.06, 1.54]), the consistently high class (1.29, [1.02, 1.64]) and 

particularly the moderate fluctuating class (2.12, [1.48, 3.06]).  

Sensitivity analysis 

A cancer diagnosis during the 5-year period prior to the index MDD diagnosis was not 

significantly associated with trajectory class membership (data not shown). 

DISCUSSION 

 The goals of this study were to characterize 5-year trajectories of secondary-treated late-

life MDD using data from Danish national registers, and examine the extent to which vascular 

disease and vascular risk factors are associated with different trajectories among older 

secondary-treated MDD patients. Latent class growth analysis yielded a 4-class model with the 

following groups: consistently low (66% of the sample) probability of subsequent secondary care 

for MDD during the 5-year period following the index MDD diagnosis, high decreasing 

probability (19%), consistently high probability (9%) and moderate fluctuating probability (6%). 

Older age, greater severity of the index MDD episode and > 12 months of antidepressant 

medication use in the 5-year period preceding the first MDD diagnosis in secondary care were 
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associated with increased odds of membership in the high decreasing, consistently high and 

moderate fluctuating classes relative to the consistently low class. We found no significant 

associations between any form of vascular pathology and trajectory of secondary-treated late-life 

MDD. 

 Consistent with previous studies (32,33), our findings suggest that a substantial 

proportion of older MDD patients experience persistent or recurring MDD over extended periods 

of time: 34% of the individuals in our sample were in secondary treatment with a primary 

diagnosis of MDD at various periods and for various lengths of time during the 5-year period 

following their index MDD diagnosis. Additional members of the sample may have experienced 

subclinical depressive symptoms that did not bring them back into secondary treatment. These 

findings highlight the burden of MDD among the elderly, and reaffirm that this population, 

particularly those who enter the secondary treatment system at an older age, with a more severe 

clinical presentation and recent prolonged antidepressant medication use, requires special 

attention from clinicians and policymakers. 

 Our hypothesis that pre-existing vascular pathology would be associated with greater 

chronicity in 5-year course trajectories of clinically diagnosed MDD in older adults was not 

supported. There is substantial evidence demonstrating an association between, for example, 

stroke and the incidence or prevalence of depression (see Robinson & Jorge, 2015 for a review), 

including evidence from Danish registers (34). However the evidence suggesting an association 

between vascular pathology and chronicity of depression is less robust. The most widely 

documented and heavily researched findings in this area suggest differences in executive 

function and cognitive impairment among patients with so-called vascular depression (8). 

Although some research found that executive dysfunction was associated with relapse and 
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recurrence (35) others found no such effect (36). It is possible, therefore, that while vascular 

pathology is associated with the occurrence of MDD, it has less of an impact on the course of 

illness after the initial syndrome has converted to onset meeting complete diagnostic criteria. A 

second interpretation of these findings is that vascular pathologies may contribute to differences 

in the course of depressive symptoms as suggested previously (12,13,37), but not in a way that 

translates into differences in long-term contact patterns with the secondary psychiatric treatment 

system. For example, vascular pathology may increase the chronicity of subclinical depressive 

symptoms (12,13), which either go untreated or are more likely to be treated solely in a primary 

care setting.  

Methodological considerations 

Several important methodological features should be taken into account when 

interpreting these results. First, we were unable to examine the impact of all vascular risk factors 

because the registers do not include information on diet, physical activity, obesity or smoking. 

Second, individuals who did not receive MDD treatment, or received only medication 

management via their primary care doctors, were not included in our analyses. Our research goal 

was to examine trajectories of MDD treated in specialty psychiatric settings. Because the 

majority of secondary psychiatric care in Denmark is provided by the public sector, and all 

psychiatric treatment in the public sector is recorded in the registry, we are confident that our 

sample is representative of this population. However, it should be noted that our results may not 

necessarily generalize to all individuals with MDD. 

Third, we could not distinguish in this study between truly first-onset MDD cases and 

individuals experiencing recurrent MDD episodes. Because this was an older sample, and the 
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DCPRR only includes records of inpatient visits since 1969 and outpatient visits since 1995, we 

can only be sure these individuals had not received treatment from a psychiatrist within the past 

5 years. According to the vascular depression hypothesis, vascular pathology could theoretically 

precipitate either a first-onset or a recurrent MDD episode (8), however it is unclear to what, if 

any, extent it might influence subsequent course trajectories differently for first-onset vs. 

recurrent MDD cases. Further research is needed to investigate this issue.  

Fourth, we were unable to measure depressive symptoms directly, or to account for other 

factors influencing secondary treatment such as adherence to doctor recommendations. It should 

be noted that the dates on which individuals enter and exit secondary treatment do not 

correspond perfectly with the onset or remission of depressive symptoms; as our own data attest, 

nearly 90% of individuals in our sample received a prescription for antidepressants before their 

index diagnosis, indicating they were already experiencing symptoms. Denmark has a gatekeeper 

healthcare system in which individuals seek care first from their primary care doctors and are 

then referred for specialty care if needed, therefore this pattern was expected.  

Finally, it is worth noting that vascular pathology was more common among individuals 

who died during the 5-year follow-up period compared to individuals who survived for at least 5 

years following their index MDD diagnosis. Although we fit a conditional dropout model as part 

of our trajectory analysis, this may not have entirely eliminated bias due to differential attrition. 

In addition, the 1,016 older adults with late-life MDD who were excluded because they died 

within 6 months of receiving their index MDD diagnosis were also significantly more likely than 

individuals included in the study sample to have prior cerebrovascular disease across all 

categories except for vascular dementia. Therefore, there may have been some bias created by 
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the fact that the individuals included in our analyses were less likely than the population of older 

adults with late-life MDD overall to have cerebrovascular disease. 

Conclusions 

A notable proportion (34%) of older adults diagnosed with MDD in a secondary care 

setting require specialized psychiatric treatment for extended periods of time. These individuals 

tend to be older and have a more severe clinical presentation at index MDD diagnosis than 

individuals with a better prognosis. We found no evidence that vascular pathology during the 5-

year period prior to the index MDD diagnosis was associated with differences in the subsequent 

course trajectory of psychiatric hospital contacts for MDD in older patients. 
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Table 1: Sample characteristics 

Characteristics 

Total Sample  
(N = 11,092) 

Trajectory class 
Consistently low 

(n = 7,435) 
High decreasing 

(n = 2,204) 
Consistently high 

(n = 936) 
Moderate fluctuating 

(n = 517) 
Number % Number % Number % Number % Number % 

Sex 
3,540 31.91 2,460 33.09 665 30.17 274 29.27 141 27.27 Male 

Female 7,552 68.09 4,975 66.91 1,539 69.83 662 70.73 376 72.73 
Age at index MDD diagnosis 

3,462 31.21 2,486 33.44 555 25.18 237 25.32 184 35.59 60-69 
70-79 3,950 35.61 2,566 34.51 784 35.57 384 41.03 216 41.78 

80+ 3,680 33.18 2,383 32.05 865 39.25 315 33.65 117 22.63 
Geographic area of birth 

5,640 50.85 3,910 52.59 1,069 48.50 413 44.12 248 47.97 Urban area within Denmark 
Rural area within Denmark 5,060 45.62 3,259 43.83 1,070 48.55 481 51.39 250 48.36 

Born outside Denmark 392 3.53 266 3.58 65 2.95 42 4.49 19 3.68 
Months on antidepressants  

1,376 12.41 980 13.18 233 10.57 118 12.61 45 8.70 0 months on antidepressants 
Up to 12 months on antidepressants 5,417 48.84 3,651 49.11 1,085 49.23 443 47.33 238 46.03 
Over 12 months on antidepressants 4,299 38.76 2,804 37.71 886 40.20 375 40.06 234 45.26 

Treatment setting at index MDD diagnosis 
4,017 36.22 2,781 37.40 618 28.04 373 39.85 245 47.39 Inpatient 

Outpatient 7,075 63.78 4,654 62.60 1,586 71.96 563 60.15 272 52.61 
Severity at index MDD diagnosis 

1,887 17.01 1,364 18.35 317 14.38 130 13.89 76 14.70 Mild 
Moderate 4,911 44.28 3,282 44.14 1,016 46.10 397 42.41 216 41.78 

Severe without psychotic features 1,531 13.80 934 12.56 330 14.97 166 17.74 101 19.54 
Severe with psychotic features 958 8.64 548 7.37 220 9.98 132 14.10 58 11.22 

Severity unspecified 1,805 16.27 1,307 17.58 321 14.56 111 11.86 66 12.77 
Vascular pathology           

Hypertension 7,440 67.08 5,016 67.46 1,480 67.15 604 64.53 340 65.76 
Diabetes 877 7.91 599 8.06 180 8.17 67 7.16 31 6.00 

Stroke 1,445 13.03 991 13.33 291 13.20 103 11.00 60 11.61 
Heart disease 2,117 19.09 1,447 19.46 439 19.92 152 16.24 79 15.28 

Vascular dementia 229 2.06 155 2.08 49 2.22 20 2.14 5 0.97 
Vascular burden           
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Note. Class assignment based on maximum posterior probability of class membership. Results for individual measures of vascular pathology and other covariates 
obtained from a single model including all of these variables. Results for the aggregate measure of vascular burden obtained from a separate model, also adjusted 
for sex, age at index MDD diagnosis, geographic area of birth, number of months on antidepressant medication and severity at index MDD diagnosis. The 
numbers of individuals assigned to each class based on posterior probabilities in this model are 7,436 for the consistently low class, 2,210 for the high decreasing 
class, 934 for the consistently high class and 512 for the moderate fluctuating class. 

0 3111 28.05 2,034 27.35 621 28.10 302 32.33 154 30.08 
1 4850 43.73 3,258 43.81 943 42.67 401 42.93 248 48.44 
2 2259 20.37 1,555 20.91 462 20.90 163 17.45 79 15.43 
3 752 6.78 513 6.90 158 7.15 57 6.10 24 4.69 

4+ 120 1.08 76 1.02 26 1.18 11 1.18 7 1.37 
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Figure 1: Sample selection  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

*Does not include individuals living in Greenland  

Individuals who received a first-time diagnosis of major depressive 
disorder (MDD) in the Danish Central Psychiatric Research Register 

between 2000-2007 (N=50,503) 

≥ 60 years old at index MDD 
diagnosis (N= 13,126) 

< 60 years old at index MDD 
diagnosis (N = 37,377)  

All individuals in the Danish Civil Registry (N=8,941,486)* 

No schizophrenia or bipolar  
diagnosis (N=12,210) 

Also received schizophrenia 
or bipolar diagnosis (N=916)  

Survived for ≥6 months after 
index MDD (N = 11,194) 

Died within 6 months after 
index MDD (N=1,016) 

Did not emigrate within 5 
years of index MDD (11,184) 

Emigrated within 5 years of 
index MDD (N=10)  

Known place of birth 
(N=11,092) 

Unknown birthplace (N  
= 92)  
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Figure 2: Study design 
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Figure 3: 5-year trajectories of late-life MDD in secondary psychiatric care

Bands represent 95% confidence intervals 
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Figure 4: Correlates of 5-year trajectories of MDD 

 

Note: p values generated by 2-sided t tests, df=11,091.  


