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Introduction
Major depressive disorder (MDD) is associated 
with a substantial economic burden,1,2 with costs 
corresponding to 1% of Europe’s entire gross 
domestic product (GDP),3 and $210 billion in the 
United States (US).2 While depression in working-
age adults generates direct costs in relation to out-
patient care, hospitalization, and pharmacological 

treatment, the main cost drivers of the disorder are 
indirect expenses due to sick leave and early exit 
from the work force due to disability.3,4 Previous 
studies estimate that mental health problems 
account for an average of one-third of all new 
 disability pensions,5 with common mental disor-
ders such as anxiety and depression making up the 
largest proportion of claims for disability benefits.6
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Abstract
Background: Depression is one of the leading causes of premature workforce exit in many 
Western countries, but little is known about the extent to which treatment-resistance reduces 
number of work-years. We compared the risk of premature workforce exit among patients 
with treatment-resistant depression (TRD) relative to non-TRD patients and estimated work 
years lost (WYL) before scheduled retirement age.
Methods: The study population, identified in the Danish National Prescription Registry, 
included all individuals born and living in Denmark who redeemed their first antidepressant 
(AD) prescription for depression at age 18–60 years between 2005 and 2012. TRD was defined 
as failure to respond to at least two different treatment trials. Premature workforce exit was 
measured using disability pension records. We used Cox regression to estimate the hazard ratio 
(HR) for premature workforce exit in TRD relative to non-TRD patients, adjusting for calendar 
year, psychiatric and somatic comorbidity, and educational level. Differences in WYL in patients 
with TRD and all depression patients were estimated through a competing risks model.
Results: Out of the total sample of patients with depression (N = 129,945), 7478 (5.75%) were 
classified as having TRD. During follow up, 17% of patients with TRD and 8% of non-TRD 
patients received disability pension, resulting in a greater than three-fold larger risk of 
premature workforce exit [adjusted HR (aHR) 3.23 95% confidence interval (CI) 3.05–3.43]. The 
TRD group lost on average six work-years (95% CI 5.64–6.47) more than the total sample due 
to early labor force exit. The association between TRD and age at premature workforce exit 
was inversely U-shaped; the hazard rate of premature workforce exit for patients with TRD 
compared with non-TRD patients was highest in the age groups 31–35, 36–40, and 41–45 years.
Conclusion: Patients with TRD constitute a small group within depression patients, but 
contribute disproportionally to societal costs due to premature workforce exit at a young age.
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Studies have reported that 17–22% of patients 
with depression are eventually granted a disability 
pension,7–10 and the risk of obtaining a disability 
pension is 2–3 times higher in employees with 
severe depressive symptoms compared with the 
background population.11,12 Years of work lost 
have, to our knowledge, not been estimated for 
individuals with depression, but one study showed 
that people who receive disability pension due to 
mood disorders lose around 15 years of work, 
assuming a scheduled retirement age of 67 years.13

Studies have shown that young age at depression 
onset, disease severity, duration and number of 
previous depression episodes, psychiatric and 
somatic comorbidity, as well as low educational 
level contribute to risk of early workforce exit.7–10,14 
This could suggest that individuals with treatment-
resistant depression (TRD) are at particular high 
risk of early exit from the labor market.15 TRD 
captures a severe form of depression characterized 
by lack of response to at least two sequential medi-
cation trials,16,17 resulting in lengthy periods of 
untreated or insufficiently treated depressive symp-
toms and a higher risk of co-occurring medical and 
psychiatric conditions,14,18 which could increase 
their risk of early work-force exit relative not only 
to the general population, but to other depression 
patients as well. Several studies using US commer-
cial claims data have estimated that the costs of 
lost productivity specifically due to TRD is dou-
bled compared with non-TRD controls.19–21 
Understanding the effect of TRD on loss of work 
productivity is essential in order to properly char-
acterize the individual and societal consequences 
of this depression subtype. However, no studies to 
date have quantified the effect of TRD on prema-
ture workforce exit due to disability and the result-
ing excess years of work lost.

Here, we report the risk of premature workforce 
exit due to disability, and estimate differences in 
work years lost (WYL) in patients with TRD in 
a nationwide population-based study of patients 
initiating antidepressant (AD) treatment of 
depression.

Methods

Study population
From the Danish National Prescription Registry,22 
we identified all individuals born in Denmark 
who filled a prescription for an AD drug, 
Anatomical Therapeutic Chemical (ATC) code 

N06A, with the indication “for depression” or 
“for prevention of depression” (indication-codes 
168 and 270) between the ages of 18 and 60 years 
in the calendar period from 1 January 2005 to 30 
December 2012 (N = 155,349).

We applied a set of exclusion criteria in order to 
capture only the first-time AD users. A flowchart 
of the exclusion process is shown in Figure 1. 
First, individuals who filled a prescription before 
2005 for a potential add-on medication for depres-
sion including lithium (N05AN01), risperidone 
(N05AX08), olanzapine (N05AH03), aripipra-
zole (N05AX12), and quetiapine (N05AH04) 
before their first AD prescription were excluded 
(n = 375). Second, each individual’s information 
was linked to the Danish Psychiatric Central 
Research Register and the Danish National 
Patient Register,23,24 and individuals were 
excluded if they, before their first filled AD pre-
scription, had an in- or outpatient hospital contact 
with the following diagnoses: organic mental dis-
orders (ICD-10: F00–09, ICD-8: 290.09, 290.10, 
290.11, 290.18, 290.19, 292.x9, 293.x9, 294.x9, 
309.x9), schizophrenia, schizotypal and delu-
sional disorders (ICD-10: F20–29, ICD-8: 295.
x9, 296.89, 297.x9, 298.29–298.99, 299.04, 
299.05, 299.09, 301.83), or bipolar disorder 
(ICD-10: F30–31, ICD-8: 296.19, 296.39, 
298.19) (available since 1969) (n = 2367). Third, 
patients with an in- or outpatient hospital contact 
with a diagnosis of a single or recurrent depressive 
episode (ICD-10: F32, F33, ICD-8: 296.09, 
296.29, 298.09, 300.49) prior to their first pre-
scription were excluded if the contact was more 
than 30 days before first prescription (n = 3034). If 
the admission occurred less than 30 days prior to 
their first prescription it was considered part of the 
initial episode and they were included in the sam-
ple, with follow up beginning on the date of their 
first AD prescription.

Also, we excluded individuals if their first treat-
ment trial did not last for at least 4 weeks 
(n = 12,328) as these individuals did not take the 
medication long enough for its effectiveness to be 
evaluated. We used the unique identification 
number assigned to all individuals born or legally 
residing in Denmark (CPR), to link patient 
records from the Danish Civil Registration 
System and the Register of Employment 
Classification,25,26 and excluded those who emi-
grated or retired before their first AD prescription 
(n = 7300). The final sample included 129,945 
patients with depression.
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Defining medical treatment episodes from 
recorded prescriptions
The duration of treatment trials was estimated 
based on the World Health Organization 
(WHO)’s defined daily dose (DDD) (volume in 
each pack) multiplied by number of packs per 
prescription fill if the individual had received 10 
or fewer prescriptions. For episodes with more 
than 10 prescriptions, the median distance 
between fills was applied to calculate the duration 
of trials. To acknowledge that patients do not 
necessarily fill prescriptions at the exact time  
that they run out of medication, and to take 

stockpiling into account, we accumulated the 
amount of medication from prescriptions to cal-
culate days in each continuous episode.27 For the 
same reason, we allowed a grace period of 28 days 
between each prescription fill of the same ATC 
class at the fourth level [medication within the 
same category, e.g., selective serotonin reuptake 
inhibitors (SSRI)] – a method that has previously 
been applied by Reutfors et  al.28 Based on  
the above-mentioned information, treatment 
 episodes were defined as continuous prescription 
fills with medication gaps no longer than 100 days. 
If medication gaps of more than 100 days 

Figure 1. Flowchart of the exclusion procedure from the initial to the final study population.
AD, antidepressant.
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occurred, we assumed that the patient had 
stopped the treatment, and treatment after that 
was considered a new episode.

Definition of TRD (exposure)
TRD was defined a priori based on established 
definitions and on previous work from our 
group16,29; at least two shifts in treatment trials. 
Shifts had to occur within the same episode of 
continuous medical treatment within 2 years 
and were defined as: (I) Shift in medication 
class at the fourth ATC level, including aug-
mentation (add-on medication with the follow-
ing psychotropic drugs; lithium, risperidone, 
olanzapine, aripiprazole, and quetiapine) or 
combination (two different AD drug classes at 
the same time), (II) admission to in- or outpa-
tient care with single or recurrent depressive 
episode (F32–33). Individuals were classified 
with TRD on the date that these criteria were 
met. The comparison sample consisted of indi-
viduals who had been prescribed AD medica-
tion and had a maximum of one shift in 
treatment trials (AD medication or hospital in- 
or outpatient contact with single or recurrent 
depressive episode) during the same episode 
within 2 years from first prescription.29

Premature workforce exit (outcome)
The main outcome of interest in this study was 
premature exit from the labor market, measured 
using information on receipt of disability pen-
sions obtained from the Register of Employment 
Classification up until 31 December 2016.26 In 
Denmark, an individual is eligible for disability 
pension if his or her ability to work is perma-
nently impaired, and if the reduction is such that 
the person will not be able to become self- 
sufficient in income-generating work. Disability 
pension is granted by the municipal authorities 
and is a permanent public benefit. Only severe 
cases are awarded disability pension before the 
age of 40 years and if they can document that 
their ability to work cannot be improved by 
 participating in relevant employment promotion 
programs.30 In Denmark, individuals who pay 
into a state-run unemployment insurance for at 
least 30 years are eligible for voluntary early 
retirement at age 60, 7 years before the official 
retirement age of 67 for individuals born after 
1953 and 65 for individuals born before 1953. In 
the current study, voluntary early retirement was 
considered a competing risk.

Covariates
Covariates were chosen a priori based on previous 
studies on the association between depression and 
early labor force exit.7,31 We obtained information 
on psychiatric comorbidity from the Danish 
Psychiatric Central Research Registry. Psychiatric 
comorbidity was measured as in- or outpatient 
hospital contact before the date of first prescrip-
tion of ADs with mental and behavioral disorders 
due to psychoactive substance abuse (ICD-10: 
F10–19, ICD-8: 291.x9, 294.39, 303.x9, 303.20, 
303.28, 303.90), neurotic, stress-related, and 
somatoform disorders [ICD-10: F40–48, ICD-8: 
300.x9 (excluding 300.49), 305.x9, 305.68, 
307.99], eating disorders (ICD-10: F50, ICD-8: 
305.60, 306.50, 306.58, 306.59), specific person-
ality disorders [ICD-10; F60, ICD-8: 301.x9 
(excluding 301.19), 301.80, 301.81, 301.82, 
301.84], mental retardation (ICD-10: F70–79, 
ICD-8: 311.xx, 312.xx, 313.xx, 314.xx, 315.xx), 
pervasive developmental disorders (ICD-10: F84, 
ICD-8: 299.00, 299.01, 299.02, 299.03), and 
behavioral and emotional disorders with onset 
usually occurring in childhood and adolescence 
(ICD-10: F90–98, ICD-8: 306.x9, 308.0x).

A variable for somatic comorbidity (i.e., general 
medical conditions) prior to first AD prescription 
was constructed from diagnoses in the Danish 
National Patient Register according to the 
updated Charlson Comorbidity Index (uCCI).24,32 
Year of first AD prescription was obtained from 
the Danish National Prescription Registry and 
collapsed into the intervals 2005–2006, 2007–
2008, 2009–2010, 2011–2012, to account for 
secular changes in AD prescription patterns.

Date of birth and sex were obtained from the 
Danish Civil Registration System and date of 
death from the Danish Register of Causes of 
Death.25,33 Furthermore, highest educational 
level achieved as of the year of first AD prescrip-
tion was obtained from the Danish Education 
Registers and categorized in three groups; low 
(primary and lower secondary school), medium 
(upper secondary school, short- and medium-
cycle higher education), high (long-cycle higher 
education).34

Statistical analyses
Characteristics of TRD and non-TRD patients 
were summarized by the use of descriptive statis-
tics and differences were tested with t tests and 
chi-square tests as appropriate.

https://journals.sagepub.com/home/tpp
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Individuals were followed from the date of first 
prescription of AD medication until retirement 
(disability pension or voluntary early retirement), 
emigration, death, age 65 years, or 31 December 
2016, whichever came first. End of follow up was 
set at age 65 years (scheduled age retirement for 
individuals born before 1953) because none of the 
individuals born after 1953 would have reached 
67 years in 2016. Any individual who, after their 
first AD prescription and within 2 years, had a hos-
pital contact with the ICD-10 diagnoses organic 
mental disorders, schizophrenia, schizotypal and 
delusional disorders, and bipolar disorders were 
censored on the date of admission. TRD was 
treated as a time-varying exposure with two cate-
gories: individuals with depression were unexposed 
to TRD, and exposed on the day when they ful-
filled the requirements for the definition of TRD.

We compared the rate of disability pension 
between those with and without TRD using Cox 
proportional hazards regression models with age 
as the underlying time scale. Competing events 
(death and voluntary early retirement) were cen-
sored on the date these events occurred. Models 
were adjusted for birth year, year of first AD pre-
scription, psychiatric and somatic comorbidity, 
and educational level to control for potential con-
founders and secular trends. The main assump-
tion behind the Cox proportional hazards model 
is that the hazard ratio (HR) is constant over time 
(age in this case), that is the hazard rate of disabil-
ity pension for the TRD group is proportional to 
that of the non-TRD group independent of age. 
When this assumption does not hold, the Cox 
model estimates can be interpreted as an average 
HR (aHR) over the entire follow-up period.35 
The proportionality between the rates of disabil-
ity pension (the ratio of the hazard rates for the 
TRD and non-TRD group) was not constant 
over age, thus estimates were also calculated sep-
arately for specific age groups (18–20, 21–25, 
26–30, 31–35, 36–40, 41–45, 46–50, 51–55, 56–
60, 61–65 years).

WYL were calculated using an adaptation of the 
life years lost method, which is used to estimate 
reduction in life expectancy (i.e., life years lost) in 
people experiencing a disease or condition. The 
technical details of this method have been pub-
lished previously,36 and a detailed tutorial on how 
to implement it is available.37 In this study, we 
adapted the method to estimate WYL (instead of 
life years lost), which can be interpreted as the 
average period of reduced working life (compared 

with the scheduled age of retirement at 65 years). 
The differences in WYL between the TRD group 
and the entire sample (people experiencing 
depression) denote excess WYL, and is inter-
preted as the number of work-years that individu-
als with TRD lose in excess of that found in the 
total sample. The reason for which we compare 
those with TRD with the total sample, and not to 
the non-TRD, is that the number of WYL at a 
given age, for example 40 years, is estimated using 
hazard rates at ages 40 years and beyond. By 
choosing non-TRD as a comparison group, we 
would assume that someone who has not experi-
enced TRD at age 40, would remain free of TRD 
until death. Total years of work lost were divided 
into years lost due to disability pension and other 
competing causes (death and voluntary early 
retirement) through a competing risks model. 
Results were stratified for each sex, and all esti-
mates and confidence intervals (calculated using 
non-parametric bootstrap with 1000 simulations) 
were obtained using the “lillies” package.37

Statistical analyses were performed in Stata 15.1 
(StataCorp, College Station, TX, USA) and in R 
(R Foundation for Statistical Computing, Vienna, 
Austria).

Results
The study included 129,945 patients who 
redeemed their first AD prescription at age 18–
60 years between 2005 and 2012. Of the total 
population of individuals with depression, 7478 
(5.75%) were classified as treatment-resistant. 
Descriptive data (Table 1) show that more than 
half of the population were women; 61% in the 
TRD group and 60% in the non-TRD group. 
Significantly more TRD patients (41%) had pri-
mary and lower secondary school as their highest 
completed education at the time of their first AD 
prescription compared with non-TRD patients 
(34%) (p < 0.001). Patients with TRD were sig-
nificantly younger at first prescription, with a 
mean (SD) age of 35 (12) years compared with 
non-TRD patients [38 (12) years] (p < 0.001). 
Having one or more psychiatric comorbidities 
was more pronounced in the TRD group (15%) 
than in the non-TRD group (10%) (p < 0.001), 
and significantly more TRD patients had neurotic 
disorders (10% versus 6%), personality disorders 
(3% versus 2%), and behavioral and emotional 
disorders with early onset (1.5% versus 1.1%) 
(p < 0.001). The pattern of somatic comorbidity 
was similar in the two groups.

https://journals.sagepub.com/home/tpp
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Table 1. Cohort characteristics for patients with and without treatment-resistant depression (TRD and non TRD) (N = 129,945).

TRD Non-TRD

 n = 7478 (5.75%) n = 122,467 (94.25%)

 n (%) n (%)

Sex

 Women 4535 (61) 73,083 (60)

Educational level the year of first prescription

 Low 3015 (41) 41,435 (34)

 Medium 4122 (55) 73,292 (60)

 High 284 (4) 6799 (6)

 Missing 57 941

Year of first AD prescription

 2005–2006 1703 (23) 30,438 (25)

 2007–2008 1861 (25) 31,215 (25)

 2009–2010 2142 (28) 34,249 (28)

 2011–2012 1772 (24) 26,565 (22)

Age at first AD prescription (years)

 18–29 3023 (41) 38,117 (31)

 30–39 1811 (24) 31,264 (26)

 40–49 1591 (21) 29,127 (24)

 50–60 1051 (14) 23,959 (20)

Psychiatric comorbidity

 0 6384 (85) 110,430 (90)

 1 880 (12) 9488 (8)

 ⩾2 214 (3) 2549 (2)

Mental and behavioral disorders due to psychoactive substance abuse 185 (2) 2551 (2)

Neurotic, stress-related, and somatoform disorders 763 (10) 7687 (6)

Eating disorders 57 (0.8) 805 (0.7)

Specific personality disorders 210 (3) 2261 (2)

Mental retardation 11 (0.2) 109 (0.1)

Pervasive developmental disorders 13 (0.2) 196 (0.2)

Behavioral and emotional disorders with onset usually occurring in childhood and 
adolescence

110 (1.5) 1377 (1.1)

(Continued)
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The cohort was observed over 926,859 person-
years (TRD: 48,154 person-years), in which 
10,718 patients (TRD: 1256) received a disability 
pension and 2789 patients died (TRD: 166). The 
proportion of patients in the TRD group who 
received a disability pension during follow up was 
larger than in the non-TRD (17% versus 8%, 
p < 0.001). Age at disability pension was lower in 
the TRD group [mean (SD) 46 years (10) versus 
49 (10) years, p < 0.001], and this difference was 
more pronounced for women [mean (SD) 
45 years (11) versus 49 (10) years, p < 0.001] than 
men [mean (SD) 47 years (10) versus 49 (10) 
years, p < 0.001].

Patients with TRD had a more than three-fold 
higher risk of being on disability pension during 
follow up compared with depressed patients with-
out treatment-resistance (aHR: 3.23, 95% CI 
3.05; 3.43). This difference was particularly 

pronounced for women (aHR for women: 3.60, 
95% CI 3.33; 3.89 and aHR for men: 2.78, 95% 
CI 2.54; 3.06) (Table 2).

The association between TRD and age at receiv-
ing disability pension was inversely U-shaped; the 
rate of disability pension for patients with TRD 
compared with non-TRD patients increased with 
age, and was highest in the age groups 31–35, 
36–40 and 41–45 years, and decreased thereafter 
(Figure 2).

Work years lost
On average, TRD patients lost 12.37 years of 
work before the age of 65 years, while the total 
sample of patients with depression lost 6.56 years 
due to all causes. In relation to disability pension, 
TRD patients lost 10.61 years of work while the 
total sample lost 4.55 years, resulting in an excess 

TRD Non-TRD

 n = 7478 (5.75%) n = 122,467 (94.25%)

 n (%) n (%)

Somatic comorbidity before first prescription—the uCCI

 0 6698 (90) 109,209 (89)

 1 524 (7) 7591 (6)

 2 190 (2) 4173 (4)

 ⩾3 66 (1) 1494 (1)

Work/life status

 Not retired and alive 5874 (79) 104,456 (85)

 Disability pension 1256 (17) 9462 (8)

 Voluntary early retirement 182 (2) 5926 (5)

 Dead 166 (2) 2623 (2)

Year of disability pension award

 2005–2007 86 (7) 1007 (11)

 2008–2010 448 (36) 3187 (34)

 2011–2013 522 (41) 3816 (40)

 2014–2016 200 (16) 1452 (15)

AD, antidepressant; TRD, treatment-resistant depression; uCCI, updated Charlson comorbidity index.

Table 1. (Continued)
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WYL of 6.06 years (95% CI: 5.64; 6.47). Again, 
this difference was more pronounced for women 
[who, on average, lost 6.90 years (95% CI: 6.33; 
7.46) in excess of all women with depression] 

compared with men [4.96 years (95% CI: 4.31; 
5.59)]. The total sample of patients with depres-
sion had, to a greater extent, retired early volun-
tarily, thus, the excess WYL due to voluntary 

Figure 2. Risk of disability pension for patients with TRD compared with non-TRD split in age-groups at age of 
receiving disability pension.
TRD, treatment-resistant depression

Table 2. aHR reflecting risk of disability pension for patients with TRD compared with non-TRD.

All Men Women

 aHR (95% CI)* aHR (95% CI)** aHR (95% CI)* aHR (95% CI)** aHR (95% CI)* aHR (95% CI)**

Disability pension 3.33 (3.14; 3.54) 3.23 (3.05; 3.43) 2.91 (2.65; 3.19) 2.78 (2.54; 3.06) 3.71 (3.43; 4.00) 3.60 (3.33; 3.89)

*Adjusted for birth year and year of first AD prescription.
**Adjusted for birth year, year of first AD prescription, educational level, psychiatric comorbidities, number of psychiatric comorbidities, and 
somatic comorbidity (uCCI).
AD, antidepressant; aHR, adjusted hazard ratio; CI, confidence interval; TRD, treatment-resistant depression; uCCI, updated Charlson comorbidity 
index.
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early retirement was negative (−0.46 95% CI: 
−0.52; −0.40) (Table 3).

WYL were estimated as an average at each age 
from 18 to 65 years, but an example is shown for 
the specific age of 30 years in Figure 3. Among 
those alive and not retired at age 30 years, less 
than 10% in the TRD group are expected to be 
alive and not retired at age 65 years, while this is 
the case for more than 20% in the total sample. 
Expected remaining work-years at age 30 years 
was estimated as the area under the conditional 
survival curve until age 65 years and was about 
20 years for patients with TRD compared with 
27 years among all patients with depression 
(Figure 3).

Discussion
To our knowledge, this is the first study to inves-
tigate the risk of premature exit from the work-
force and estimate the reduction in work-years in 
patients with and without TRD. In our study, 6% 
of patients with depression met criteria for TRD, 
and having TRD was associated with a significant 
and substantial risk of leaving the labor force pre-
maturely. Men and women with TRD had about 
a three-fold higher risk of premature workforce 
exit in comparison with non-TRD patients. 
Correspondingly, men and women with TRD 
had a shortened work-life of 5.1 and 6.4 years, 
respectively, in excess of the total sample of men 
and women with depression. We found a higher 
risk of premature workforce exit in women with 
TRD than in men, and, correspondingly, more 
WYL. This could be explained by the fact that 
women with TRD were, on average, younger 
than men when they began receiving a disability 
pension (44 years versus 46 years).

Prior evidence shows that, in general, individuals 
with mental disorders qualify for disability pen-
sions at significantly younger ages than individu-
als with somatic conditions.5,7,13 Our findings 
confirm these results, suggesting depression is a 
costly and debilitating disease, and, for some 
patients, can result in an impaired ability to work 
and an early and permanent exit from the labor 
market.31,38 However, our results add to the cur-
rent evidence that both the personal and the soci-
etal burdens of depression are much greater 
among patients who do not respond to treatment. 
In our study, 17% of the patients with TRD and 
8% of the non-TRD received a disability pension 
during follow up, and most did so early in their Ta
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work-life, resulting in a substantial number of 
WYL.

For society at large, early labor force exit and the 
resulting high number of WYL leads to both an 
enormous burden in economic spending on disa-
bility benefits, and additionally to lost tax pay-
ments and lost productivity.38 Not surprisingly, 
research has shown that the indirect costs of 
depression, public benefit payment, and loss of 
production, by far exceeds the direct costs for 
hospitalization, outpatient care, and medication, 
and that it can be attributed mainly to those who 
are treatment resistant.3,21 It is worth noting that 
only 6% of patients with depression met our strin-
gent criteria for TRD. Nevertheless, they 
accounted for a disproportionate amount of pro-
ductivity loss, which is a great challenge for any 
welfare state.

Lost productivity has devastating consequences 
not just for society, but also for the individual.39 
Since it is very unlikely for individuals with disabil-
ity pension to return to the labor market, 

retirement at a young age may, in part, explain the 
markedly reduced lifetime income often reported 
for individuals with depression.5,38,40 Adding to 
this, low income may have an adverse impact on 
the entire family. For instance, growing up poor or 
with unemployed parents play a significant role in 
children’s development of cognitive and social-
emotional skills, exemplified by high rates of aca-
demic failure and mental health problems among 
youth.41–43 Also, early labor market exit may lead 
to marginalization from social life, because employ-
ment maintains a connection with the community 
and is vital for self-esteem, for creating a social 
identity, and for belonging in social networks.38,39 
Also, premature exit from the labor market has 
been linked to worsened health behavior, increased 
mortality, and even an increased risk of suicide, 
especially when awarded at a young age.44–47

The major strength of our study was the use of 
nationwide register data collected systematically 
and consistently, allowing for an extended follow 
up and without any attrition. In addition, our 
study included all patients with depression who 
were prescribed ADs during 2005–2012, includ-
ing those who were treated only in primary care. 
The inclusion of primary care patients increases 
the generalizability to the broader population of 
individuals with depression, since the vast major-
ity of patients with depression are identified and 
first treated in primary care.48,49

This study has several limitations. When using 
redeemed prescriptions to define TRD, there is 
inevitably a risk of misclassification. The lack of 
clinical information about adherence to treat-
ment, as well as the dose of ADs taken by the 
patient, made it impossible to evaluate the rea-
sons for shifts in medical treatment. We evaluated 
the definition of TRD in a previous study restrict-
ing in various ways, but results remained the 
same.29 Thus, although we cannot know the exact 
reason each patient switched medications, we can 
be sure that this definition captures a group of 
patients with both increased mortality and risk of 
leaving the labor force early,29 which could reflect 
a difference in the underlying severity of the dis-
order. Of course, there is also the possibility that 
the definition of TRD may be confounded by an 
increased duration of depressive symptoms that 
have not been managed appropriately, since 
increased symptom duration correlates with inad-
equate treatment response. Besides, we do not 
know the diagnosis registered on the disability 

Figure 3. Stacked cause-specific cumulative 
incidences for disability pension, voluntary early 
retirement, and death for patients with TRD and the 
total sample, who were alive and not retired at age 
30 years and followed until age 65 years.
TRD, treatment-resistant depression
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pension application. It could be depression, but 
could also be other medical conditions associated 
with depression or AD drug use, and is a potential 
source of confounding.

Finally, Denmark has a strong welfare state, which 
grants pensions to its citizens at a rate that is some-
what higher than in many other countries. These 
observations affect the generalizability of the results 
to other countries with different welfare systems. 
However, note that, in the current study, we use 
the information on disability pension as a proxy 
measure for premature workforce exit, and the 
implications for patients with TRD can hence be 
considered transnational. Danish guidelines state 
that disability pension should not be issued to peo-
ple below the age of 40 years except for very severe 
cases where the person’s ability to work cannot be 
improved. Nevertheless, our results show that the 
risk of receiving disability pension is highest for 
patients with TRD aged 31–45 years, which means 
that these patients would likely have exited the 
workforce even if living in another country.

The consequences of depression are large both 
for society and the individual, but they are not at 
all equally distributed across depression patients. 
Although patients with TRD constitute a smaller 
group within depression patients generally, they 
contribute disproportionally to the societal costs 
of depression with increased risk of premature 
labor force exit and the resulting WYL.
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