
u n i ve r s i t y  o f  co pe n h ag e n  

Disability pension among persons with chronic disease

Differential impact of a Danish policy reform

Mathisen, Jimmi; Jensen, Natasja Koitzsch; Bjorner, Jakob Bue; Brønnum-Hansen, Henrik;
Christensen, Ulla; Thielen, Karsten; Gadeberg, Anne Kristine; Andersen, Ingelise

Published in:
European Journal of Public Health

DOI:
10.1093/eurpub/ckaa228

Publication date:
2021

Document version
Publisher's PDF, also known as Version of record

Document license:
CC BY

Citation for published version (APA):
Mathisen, J., Jensen, N. K., Bjorner, J. B., Brønnum-Hansen, H., Christensen, U., Thielen, K., Gadeberg, A. K.,
& Andersen, I. (2021). Disability pension among persons with chronic disease: Differential impact of a Danish
policy reform. European Journal of Public Health, 31(1), 186–192. https://doi.org/10.1093/eurpub/ckaa228

Download date: 23. maj. 2023

https://doi.org/10.1093/eurpub/ckaa228
https://curis.ku.dk/portal/da/persons/jimmi-mathisen(d443700d-5017-4dfd-af9c-5982152a1c6e).html
https://curis.ku.dk/portal/da/persons/natasja-koitzsch-jensen(22b9fc85-97c1-4cc6-b876-89f7bf4d19b7).html
https://curis.ku.dk/portal/da/persons/jakob-bjoerner(fc058dff-735f-4cf8-ba7a-1194f14b4707).html
https://curis.ku.dk/portal/da/persons/henrik-broennumhansen(ec635b76-2c3f-4e0e-992e-e2c345171970).html
https://curis.ku.dk/portal/da/persons/ulla-christensen(19ca6c9f-ed56-42e1-877c-083d35bb644d).html
https://curis.ku.dk/portal/da/persons/karsten-thielen(adbe9795-3709-4312-8bb2-8adcfe4aa584).html
https://curis.ku.dk/portal/da/persons/anne-kristine-gadeberg(3a0b7989-4c49-488b-9ae4-b1796d137521).html
https://curis.ku.dk/portal/da/persons/ingelise-andersen(f45f4a92-ee7a-4172-ba4e-6eeca82ddfef).html
https://curis.ku.dk/portal/da/persons/ingelise-andersen(f45f4a92-ee7a-4172-ba4e-6eeca82ddfef).html
https://curis.ku.dk/portal/da/publications/disability-pension-among-persons-with-chronic-disease(44bad1f2-6919-494f-93d7-c9f7df52ad69).html
https://curis.ku.dk/portal/da/publications/disability-pension-among-persons-with-chronic-disease(44bad1f2-6919-494f-93d7-c9f7df52ad69).html
https://doi.org/10.1093/eurpub/ckaa228


. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
The European Journal of Public Health, Vol. 31, No. 1, 186–192

� The Author(s) 2021. Published by Oxford University Press on behalf of the European Public Health Association. All rights reserved.

doi:10.1093/eurpub/ckaa228 Advance Access published on 4 January 2021

. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .

Disability pension among persons with chronic disease:
Differential impact of a Danish policy reform

Jimmi Mathisen 1*, Natasja Koitzsch Jensen1, Jakob Bue Bjorner1,2, Henrik Brønnum-Hansen1,
Ulla Christensen1,Karsten Thielen3, Anne Kristine Gadeberg1, Ingelise Andersen1

1 Department of Public Health, University of Copenhagen, Copenhagen, Denmark
2 Optum Patient Outcomes, Johnston, RI, USA
3 Unit of Social Medicine, Frederiksberg Hospital, The Capital Region of Denmark, Copenhagen, Denmark

Correspondence: Jimmi Mathisen, Oester Farimagsgade 5, P.O. Box 2099, 1014 Copenhagen, Denmark, Tel: þ45 35 33 53
39, e-mail: jima@sund.ku.dk

Background: In 2013, Denmark implemented a reform that tightened the criteria for disability pension, expanded
a subsidized job scheme (‘flexi-job’) and introduced a new vocational rehabilitation scheme. The overall aim of the
reform was to keep more persons attached to the labour market. This study investigates the impact of the reform
among persons with chronic disease and whether this impact differed across groups defined by labour market
affiliation and chronic disease type. Methods: The study was conducted as a register-based, nationwide cohort
study. The study population included 480 809 persons between 40 and 64 years of age, who suffered from at least
one of six chronic diseases. Hazard ratios (HR) and 95% confidence intervals (CI) of being awarded disability
pension or flexi-job in the 5 years after vs. the 5 years prior to the reform were estimated. Results: Overall, the
probability of being awarded disability pension was halved after the reform (HR¼0.49, CI: 0.47–0.50). The impact
was largest for persons receiving sickness absence benefits (HR¼0.31, CI: 0.24–0.39) and for persons with func-
tional disorders (HR¼0.38, CI: 0.32–0.44). Also, the impact was larger for persons working in manual jobs than for
persons working in non-manual jobs. The probability of being awarded a flexi-job was decreased by one-fourth
(HR¼ 0.76, CI: 0.74–0.79) with the largest impact for high-skilled persons working in non-manual jobs. Conclusion:
Access to disability pension and flexi-job decreased after the reform. This impact varied according to labour
market affiliation and chronic disease type.
. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .

Introduction

The Danish labour market is characterized by limited employment
protection, high tax-financed social security and extensive active

labour market policies that ensure assistance to the unemployed in
finding employment.1,2 This combination is known as the Danish
‘flexicurity’ model.1,3 The political and economic sustainability of
this model depends on a high employment rate.4 In Denmark, this is
challenged by an ageing population, and by a persistently high pro-
portion of working-age Danes who are outside the labour market.5

Within the Danish social security system, two schemes aim to com-
pensate persons with permanently reduced ability to work. Persons
who are unable to support themselves by ordinary employment can
be granted a subsidized employment scheme called ‘flexi-job’.6,7 In
flexi-jobs, employees work a reduced number of employer-paid
hours according to his or her work ability, and the remaining in-
come is subsidized by the government up to a certain threshold.
Persons who are unable to support themselves through any type of
employment (including flexi-job) can be granted disability pension.6

Both schemes can last until old age pensioning (65 years during the
study period).

With the aim of keeping more persons in employment, the
Danish government reformed the disability pension and flexi-job
schemes in 2013. The rationale was to increase the work ability of
persons on the edge of the labour market in order to employ them in
regular jobs or flexi-jobs rather than granting them disability pen-
sion.8 The eligibility criteria for disability pension were tightened
and a new interdisciplinary vocational rehabilitation programme
called ‘resource scheme’ was implemented. The resource scheme
aims to identify and develop the work ability of persons at risk of

disability pension and can span up to 5 years.8 In general, it was no
longer possible to be granted disability pension unless a resource
scheme had been completed. Further, it was the intention that per-
sons under 40 years could no longer be granted disability pension
unless it was evident that their work ability could not be improved.8

At the same time, the eligibility criteria for flexi-job were loosened,
allowing persons who had the ability to work only a few hours per
week to be granted a flexi-job if they had prospects to increase their
work hours over time.

Persons with chronic disease are more likely to receive social
benefits than healthy persons, and this likelihood differs by type
of disease.5 Accordingly, prior to the Danish reform, disability pen-
sions were most often granted because of mental disorders or mus-
culoskeletal disorders.9 Also, persons with only primary education10

or with manual jobs11 are more likely to receive disability pension
than persons with longer education and persons working in non-
manual jobs. Similar patterns have been reported in Sweden and
Norway.12–15 Persons who are chronically ill and who lack job qual-
ifications may also experience difficulty in finding employment as
labour markets are increasingly characterized by deindustrialization
and increasing work demands in low-skill jobs.2,16,17 These groups
may, therefore, be especially vulnerable to the effects of the reform if
it limits their access to disability pension, but does not successfully
increase their employment prospects. Persistent unemployment may
lead to deterioration of a person’s health,5 further increasing the
barrier to employment.

A review of the effects of changes in disability pension criteria in
Norway, Sweden, the UK and Canada found that such changes did
not result in higher employment rates, but rather shifted persons to
other benefit schemes.18 A study of the Danish 2013 reform found
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that people with moderate or severe health problems were more
likely to be shifted onto temporary cash benefits after the reform.19

However, no assessment of the reform has evaluated whether the
effects of the reform are heterogeneous across labour market affili-
ation groups. This study aims to investigate the impact of the 2013
reform on the probability of being granted disability pension and
flexi-job among persons with selected chronic diseases, and whether
this impact differed across labour market affiliation groups and
chronic disease types.

Methods

Design

This register-based, nationwide cohort study analyses the reform as
a natural experiment by using a pre-post design to compare labour
market outcomes in the 5 years after the reform (2013–2017) with
the 5 years prior to the reform (2008–2012).

Study population

The study population included Danish residents, who were regis-
tered with at least one chronic disease within the following domains
in the period between 2003 and 2017: mental disorders (e.g. affective
disorders, anxiety), inflammatory musculoskeletal disorders (e.g.
rheumatoid arthritis, gout), degenerative musculoskeletal disorders
(e.g. arthrosis, herniated disc), lung diseases (e.g. COPD, asthma),
functional disorders (e.g. fibromyalgia, irritable bowel syndrome)20

or chronic pain without comorbidity. This broad range of diseases
was selected to include both psychiatric and somatic diseases as well
as diseases with clear clinical criteria and diseases with less clear
pathophysiology. Mental disorders (46%) and musculoskeletal dis-
orders (21%) accounted for two-thirds of disability pensions be-
tween 2003 and 2012.9 Lung diseases were included to broaden
the spectrum of diseases considered. Functional disorders are char-
acterized by complex symptom profiles which are often difficult to
explain clinically.20,21 Chronic pain is associated with long-term
sickness absence (LTSA)22 which, in turn, is a strong predictor for
disability pension.23 Collectively, the included disease domains
accounted for at least 69% of the granted disability pensions be-
tween 2003 and 2012. The full list of included diseases is presented
in Supplementary table S1.

Additionally, to target persons with reduced work ability, we
included only those who were registered with at least one episode
of LTSA of at least four consecutive weeks (gross days) during the
study period. As mentioned previously, LTSA is a strong predictor
of disability pension.23 Also, inclusion was restricted to persons be-
tween 40 and 64 years. Persons below 40 were not intended to be
granted disability pension,8 while persons above 65 years were enti-
tled to old-age pension. Persons were not included if they had been
registered with disability pension, flexi-job or early retirement pen-
sion prior to their LTSA (e.g. if they had left, and then re-entered the
labour force).

Participants entered the pre-reform cohort after the fourth week of
their LTSA if that day occurred in the period 1 January 2008–31
December 2012. Similarly, participants entered the post-reform co-
hort after the fourth week of their LTSA period if that day occurred
in the period 1 January 2013–31 December 2017. In both cohorts,
participants were censored on their 65th birthday, on the day they
emigrated or died, or when follow-up ended (31 December 2012 or
2017, respectively), whichever came first. We excluded a total of
4327 (0.9%) persons because of missing information on key varia-
bles. The final sample comprised 480 809 persons.

Data

An overview of the included variables and the sources of informa-
tion is presented in table 1. Briefly, information on demography,
socio-economy, health and social reimbursements came from

registers covering information on all Danish residents which are
linked using a personal identification number.24–29 Using existing
Danish classification systems,22,30 the six chronic disease
groups were constructed according to International Statistical
Classification of Diseases and Related Health Problems 10th Revision
(ICD-10) and Anatomical Therapeutic Chemical Classification (ATC)
codes. Participants were identified by registrations with these ICD-
10 and ATC-codes in Danish health registers. The LTSA episode had
to begin after the first registration of a chronic disease and could
begin no later than 5 years after the last registration with a chronic
disease. This criterion increased the likelihood that the LTSA epi-
sode was connected to the chronic disease.

Labour market affiliation was ascertained in the year preceding
the first LTSA episode and categorized according to the primary
source of income during this year. The categorizations were
employed; unemployed; receiver of sickness absence benefits; receiver
of cash benefits; weak attachment to the labour market (see table 1 for
more details). Employed persons were further divided into four
occupational groups according to their job type (non-manual; man-
ual) and skill level (high; low).31

The outcomes were first registration of a social transfer payment
indicative of disability pension or flexi-job. Potential confounders
were age, sex, country of origin, cohabitation, comorbidity and
number of LTSA spells (counted within each cohort).

Statistical analysis

We calculated crude rates of disability pension and flexi-job per
10 000 person-years overall, by labour market affiliation and by
disease group. Hazard ratios (HR) and 95% confidence intervals
(CI) of disability pension and flexi-job after vs. before the reform
were estimated using Cox proportional hazard models. We analysed
the associations between the reform and the outcomes in three
models: Overall associations (Model A), Labour market specific
associations (Model B) and disease-specific associations (model
C). In model B, we included a labour market affiliation by reform
interaction term. In model B, we included a reform by labour mar-
ket affiliation interaction term. In model C, we included interactions
between each disease dummy variable and the reform variable. In
both models, interactions were tested using likelihood ratio tests.
The labour market affiliation-specific models were adjusted for dis-
eases and vice versa. All models were adjusted for the potential
confounders mentioned above. Awarding of disability pension was
treated as a censoring event in the flexi-job analyses, and vice versa.
Persons could appear in both the pre- and post-reform cohort if
they had LTSA spells in both and were not censored in the pre-
reform cohort. We included a random person effect in the regres-
sion models to address this interdependence. If a person had
acquired another chronic disease before or at start of follow-up,
this disease was adjusted for as a comorbidity. If a person acquired
another chronic disease during follow-up, we treated the diseases as
time-varying covariates. In supplementary analyses, we investigated
the labour market affiliation specific associations in each disease
group, and conducted an analysis where we excluded persons who
appeared. Additionally, we carried out supplementary analyses
stratified by sex, since women were slightly more often granted dis-
ability pensions between 2003 and 2012 (53%) compared with men
(47%).9 All analyses were carried out using SAS 9.4.32

Results

Table 2 shows baseline characteristics of the participants. In total,
17 388 participants were granted disability pension and 18 676 were
granted flexi-job. Both were granted more often before the reform
than after. Resource schemes were granted to 3113 persons during
the post-reform period. Overall, fewer were granted any of these
schemes after the reform (7.3%) compared with before (9.0%).
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Table 3 shows the rates and hazard ratios of disability pension and
flexi-job before and after the reform. Overall, the rate of disability
pension declined to approximately half after the reform (HR¼ 0.49,
95% CI: 0.47–0.50). This decline differed across labour market af-
filiation groups (P for interaction <0.0001). The largest declines
were seen among persons who were receiving cash benefits
(HR¼ 0.31, 95% CI: 0.24–0.39) and sickness absence benefits
(HR¼ 0.38, 95% CI: 0.33–0.43). Among those who were employed,
the largest decline was seen among persons working in manual, high
skill jobs (HR¼ 0.45, 95% CI: 0.40–0.50). The rate of flexi-job
decreased by one-fourth overall (HR¼ 0.76, 95% CI: 0.74–0.79), and
also differed according to labour market affiliation (P for interaction
<0.0001). The largest decline was seen for persons who were employed
in non-manual, high skill jobs (HR¼ 0.66, 95% CI: 0.63–0.70).

The decline in rates of disability pension also differed according to
disease group (P for interaction <0.0001). The decrease was largest
for persons with functional disorders (HR¼ 0.38, 95% CI: 0.32–
0.44). The impact on flexi-job also differed according to disease
group (P for interaction <0.0001). The decrease was most

pronounced among persons with inflammatory musculoskeletal dis-
orders (HR¼ 0.72 95% CI: 0.67–0.77).

In supplementary analyses, we found similar patterns when the
labour market affiliation-specific associations were evaluated within
each disease group (Supplementary table S2). We found only minor
differences between men and women when stratifying the main ana-
lysis by sex (Supplementary table S3). Excluding persons appearing
in both cohorts, that is comparing the cohorts without these indi-
viduals in any of them, showed stronger associations with the re-
form, but the patterns in the stratified analyses remained the same
(Supplementary table S4).

Table 4 shows the employment status in the last year of follow-up
among uncensored persons in each cohort. The employment rate
was higher in the post-reform cohort (81.0% vs. 78.1%) and fewer
were unemployed (2.8% vs. 4.9%) or received sickness absence ben-
efits (4.1% vs. 6.5%). However, more persons were receiving cash
benefits in the post-reform cohort (8.1%) compared to the pre-
reform cohort (4.1%). This group also includes persons in resource
schemes and flexi-jobs.

Table 1 Included variables and the sources of information

Variable Explanation Source of information

Chronic diseases

Mental disorders Specific conditions are specified in Supplementary

table S1

Hospitalizations (ICD-10 codes) in the Danish

National Patient Registry24 and/or medical pre-

scriptions (including prescriptions from primary

care) (ATC codes) in the Danish National

Prescription Registry.25 Conditions identified

solely via ATC codes were included only if pre-

scriptions were redeemed five times within the

study period

Lung diseases

Musculoskeletal disorders, inflammatory

Musculoskeletal disorders, degenerative

Functional disorders

Chronic pain without comorbiditya

Labour market status

Long-term sickness absence DREAM code: 890–899 The Danish Register-based Evaluation of

Marginalization (DREAM) register26Disability pension DREAM code: 781, 783

Flexi-job DREAM code: 740–748, 771, 774

Resource scheme DREAM code: 810–818

Early-retirement pension DREAM code: 621, 622

Old-age pension DREAM code: 998

Labour market affiliation

Employed or self-employed Primary source of income during the year. The

information is derived from the Employment

Classification Module at Statistics Denmark27
Unemployed Receiving unemployment benefits or cash benefits

and considered ready for employment. Out of

employment for at least 6 months during the

year.

Sickness absence benefits

Cash benefits Receiving cash benefits and not considered ready

for employment, including persons with flexi-

job or resource scheme

Weak attachment to the labour market Registered income below approx. f8000 and not

receiving any social benefits

Occupation group (employed or self-employed)

Non-manual, high skill ISCO level 1-3 The Employment Classification Module at

Statistics Denmark27Non-manual, low skill ISCO level 4-5

Manual, high skill ISCO level 6-7

Manual, low skill ISCO level 8-9

Demographic information

Age Five-year age groups: 40–44, 45–49, 50–54, 55–59,

60–64

The Danish Civil Registration System28

Sex Female or male

Country of origin Danish-born from Danish parents; westernb im-

migrant or descendant; Non-westernb immi-

grant or descendant

Cohabitation Living with other adults (regardless of type of re-

lation) or not.

a: ‘Without comorbidity’ refers to not having any of the other included diseases.
b: Western countries are defined as all EU countries (except Denmark), Andorra, Iceland, Liechtenstein, Monaco, Norway, San Marino,

Switzerland, Vatican City State, Canada, USA, Australia and New Zealand. Non-western countries includes all other countries (except
Denmark). These definitions follow the categorizations from Statistics Denmark, the national statistics bureau in Denmark.
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Discussion

This study found that the reform implemented in 2013 had a large
impact on the awarding of disability pension and flexi-job among
persons with selected chronic diseases. Overall, the rate of disability
pension was approximately halved after the reform. This decrease
was largest for those receiving sickness absence benefits or cash
benefits, among persons holding manual jobs compared to non-
manual jobs and among persons with functional disorders. The
overall rate of flexi-job decreased by one-fourth after the reform.
This decrease was largest among persons holding high-skill, non-
manual jobs. Only a small fraction of the post-reform cohort entered
a resource scheme.

Strengths

Strengths of the study include the large sample size which allows for
robustly assessing the interactions between pre-/post-reform peri-
ods, labour market affiliations, and disease groups, respectively. The
implementation of the reform on a specific date made it possible to
analyze the reform as a natural experiment with clear separation of
the exposure periods. Further, this is to our knowledge the first

study to evaluate the effects of the reform across labour market
affiliations.

Limitations

The interpretation of pre-post studies relies on the assumption that
outcomes only change because of the intervention under study.33

Denmark faced a sharp and prolonged decrease in employment
shortly after the recession in 2008, which since recovered through
the 2010s where the employment rate increased.34 This difference in
business cycles between the pre- and post-reform periods might
entail different employment prospects for the unemployed across
the periods. The sharp decline in disability pensions after the reform
is likely not the result of such fluctuations, however, since the award
rates of disability pension were fairly stable between 2004 and 2012
despite both expansion and recession occurring within in this period
(Supplementary table S5).35

The labour market affiliation of the participants may be subject to
misclassification. To reduce the risk of reverse causality, we used
information from the year preceding the first LTSA period to define
labour market affiliations. The labour market affiliation could have
changed between the measurement and the beginning of follow-up,

Table 2 Baseline characteristics and outcomes of the 480 809 participants in total and stratified by cohort

Total n 5 480 809 Pre-reform n 5 243 017 Post-reform n 5 237 792

n % n % n %

Disability pensions granted 17 388 3.6 11 319 4.7 6069 2.6

Flexi-jobs granted 18 676 3.9 10 408 4.3 8268 3.5

Resource schemes granted 3113 0.7 – – 3113 1.3

Labour market affiliation

Non-manual, high skill 152 622 31.7 73 891 30.4 78 731 33.1

Non-manual, low skill 125 185 26.0 62 978 25.9 62 207 26.2

Manual, high skill 46 643 9.7 23 814 9.8 22 829 9.6

Manual, low skill 121 707 25.3 65 299 26.9 56 408 23.7

Unemployed 18 885 3.9 8850 3.6 10 035 4.2

Sickness absence benefits 9489 2.0 4671 1.9 4818 2.0

Cash benefits 3682 0.8 2006 0.8 1676 0.7

Weak attachment to the labour market 2596 0.5 1508 0.6 1088 0.5

Disease groups

Mental disorders 159 383 33.2 85 575 35.3 73 808 31.0

Lung diseases 86 567 18.0 44 797 18.4 41 770 17.6

Inflammatory musculoskeletal disorders 44 303 9.2 20 855 8.6 23 448 9.9

Degenerative musculoskeletal disorders 227 357 47.3 114 294 47.0 113 063 47.6

Functional disorders 17 850 3.7 9234 3.8 8616 3.6

Chronic pain without comorbidity 98 875 20.6 46 763 19.2 52 112 21.9

Age

40–44 108 990 22.7 58 357 24.0 50 633 21.3

45–49 106 020 22.1 54 545 22.4 51 475 21.7

50–54 107 097 22.3 53 212 21.9 53 885 22.7

55–59 104 779 21.8 52 747 21.7 52 032 21.9

60–64 53 923 11.2 24 156 9.9 29 767 12.5

Sex

Female 279 417 58.1 140 332 57.8 139 085 58.5

Male 201 392 41.9 102 685 42.3 98 707 41.5

Cohabitationa

Living alone 135 102 28.1 66 648 27.4 68 454 28.8

Living with others 345 707 71.9 176 369 72.6 169 438 71.2

Country of origin

Danish 442 579 92.1 224 295 92.3 218 284 91.8

Western 13 415 2.8 6497 2.7 6918 2.9

Non-western 24 815 5.2 12 225 5.0 12 590 5.3

Number of diseases

1 355 073 73.9 178 416 73.4 176 657 74.3

2 100 986 21.0 52 182 21.5 48 804 20.5

3 21 837 4.5 10 997 4.5 10 840 4.6

4 or more 2913 0.6 1422 0.6 1491 0.6

Long-term sickness absence periods

1 325 050 67.6 159 896 65.8 165 154 69.5

2 106 535 22.2 55 848 23.0 50 587 21.3

3 32 581 6.8 17 952 7.4 14 629 6.2

4 or more 16 643 3.5 9321 3.8 7322 3.1
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and also during follow-up. Such misclassification would bias the
differences between the labour market affiliation groups towards
unity,36 but the possible misclassification is likely not severe.

Resource schemes can last up to 5 years and, therefore, the out-
comes of persons whose resource scheme continues beyond the
follow-up period are not included. This may have led to an over-
estimation of the effects of the reform since many persons going
through a resource scheme are eventually granted disability pension
or flexi-job (Supplementary table S6).35 We found, however, that
fewer were granted any of these schemes after the reform, indicating
that influx into resource schemes have not fully compensated for the
decline in disability pension and flexi-job after the reform.

The study population included persons with a selected range of
diseases. Our rationale was to include diseases that belonged to both
somatic and psychiatric domains as well as diseases with clear clin-
ical criteria and diseases with less clear pathophysiology, rather than
to include all diseases underlying claims for disability pension.
Consequently, we did not include cardiovascular diseases, diseases
of the nervous system, and cancer even though they frequently
underlie disability claims.9 Endocrine disorders, such as diabetes,
are highly prevalent, but they rarely underlie disability claims.9

Consequently, the findings are not directly generalizable to all

persons with chronic disease, or to persons without chronic disease.
Similar results has been found among persons with cancer,37 but the
effects of the reform among persons with other chronic diseases or
without chronic disease remains to be investigated.

The study population was restricted to persons who have had an
LTSA episode within the study period and who were, therefore, at
increased risk of disability pension.23 We included all individuals in
the national registries who fulfilled the inclusion criteria in both the
pre- and post-reform cohorts. Therefore, a systematic association
between the selection criteria (LTSA) and the exposure (being at
risk after vs. before the reform) is unlikely. Therefore, it is also
unlikely that our selection procedure have introduced selection
bias. However, selecting this high-risk group entails that our find-
ings are not directly generalizable to groups who have not had an
LTSA spell.

The incidence rates of the included diseases might be dissimilar
across the two periods. If the incidence rates increased dramatically,
it would likely be caused by an influx of persons with less severe
disease caused by, for example changed diagnostic procedures.
However, in both cohorts, only those with LTSA, that is those
with more severe illness, are selected. Therefore, an increase in regis-
trations of mild disease cases is unlikely to substantially influence
our results.

The underlying cause of an LTSA period were not recorded in
DREAM. Therefore, other reasons than the registered disease may
underlie LTSA episodes. A latency period of up to 5 years between
the last registration of disease and the beginning of the LTSA period
was chosen to balance two conflicting purposes: The timespan
needed to be long enough for the registered disease to have an im-
pact on the risk of LTSA. On the contrary, the timespan needed to
be short enough to ensure that the LTSA was actually connected to
the registered disease and not some other (unregistered) disease. The
latency period could have been shorter or longer and could have
shifted this balance in either direction.

Interpretation

The largest decline in disability pension was seen among persons
with functional disorders. Functional disorders are characterized by

Table 3 Rates and rate differences per 10 000 person years of disability pension/flexi-job as well as hazard ratios and 95% CIs of being
granted disability pension/flexi-job after the reform compared to before the reforma

Disability pension Flexi-job

Rate

pre-reform

Rate

post-reform

RD HR 95% CI Rate

pre-reform

Rate

post-reform

RD HR 95% CI

Model A: overall associations

Overall 201 106 �95 0.49 0.47–0.50 185 145 �40 0.76 0.74–0.79

Model B: associations by labour market affiliationb

Non-manual, high skill 125 70 �55 0.55 0.51–0.59 160 107 �53 0.66 0.63–0.70

Non-manual, low skill 166 97 �69 0.53 0.49–0.56 169 142 �27 0.83 0.78–0.88

Manual, high skill 183 86 �96 0.45 0.40–0.50 175 135 �39 0.77 0.70–0.84

Manual, low skill 260 129 �131 0.46 0.44–0.49 195 143 �52 0.72 0.68–0.76

Unemployed 438 219 �218 0.45 0.41–0.51 265 270 4 0.92 0.82–1.04

Sickness absence benefits 598 262 �337 0.38 0.33–0.43 426 377 �49 0.82 0.72–0.93

Cash benefits 658 235 �423 0.31 0.24–0.39 644 447 �196 0.70 0.57–0.85

Weak attachment to labour market 383 271 �112 0.61 0.46–0.82 179 210 30 1.13 0.78–1.62

Model C: associations by disease groupc

Mental disorders 340 174 �166 0.44 0.43–0.46 267 217 �50 0.75 0.72–0.78

Lung diseases 267 154 �113 0.52 0.49–0.56 200 170 �30 0.80 0.75–0.85

Inflammatory musculoskeletal disorders 384 200 �184 0.48 0.44–0.52 397 307 �91 0.72 0.67–0.77

Degenerative musculoskeletal disorders 197 103 �94 0.47 0.45–0.49 210 169 �41 0.76 0.72–0.79

Functional disorders 285 121 �165 0.38 0.32–0.44 288 260 �28 0.82 0.73–0.92

Chronic pain without comorbidity 110 71 �40 0.61 0.56–0.67 92 74 �18 0.81 0.74–0.88

a: The baseline for each RD/HR is the rate/hazard before the reform in the specific group. HR adjusted for age, sex, country of origin,
cohabitation, comorbidity and number of previous LTSA spells.

b: Labour-market affiliation � reform interaction terms were significant at <0.0001 for both outcomes in likelihood ratio tests.
c: Disease dummy variables � reform was significant at P<0.0001 for both outcomes in likelihood ratio tests.

Table 4 Labour market affiliation in last year of follow-up among
non-censored persons in each cohorta (n¼422 675. Missing ¼ 1331)

Pre-reform (2012) Post-reform (2017)

n % n %

Employed or self-employed 164 742 78.1 171 501 81.0

Unemployed 10 403 4.9 5849 2.8

Sickness absence benefits 13 627 6.5 8669 4.1

Disability pension 10 328 4.9 4584 2.2

Cash benefits 8559 4.1 17 072 8.1

Weak attachment to labour

market

2706 1.3 3440 1.6

Under education 521 0.3 674 0.3

a: Below 65 years of age, not receiving early-retirement pension,
not retired, not emigrated and still alive.
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combinations of somatic and mental symptoms, and they are usually
defined as syndromes that cannot be entirely explained by medical
or psychiatric conditions.20,21 These complex symptom profiles may
be in contrast to what has been dubbed an ideal type of disability
pension beneficiary who exhibits clear medical proof of an acknowl-
edged medical condition that is physically visible, permanent and
not self-inflicted.38 Persons with functional disorders may, therefore,
to a lesser extent than for other chronic diseases, be evaluated to live
up to medical entitlement criteria that appears to have been tight-
ened after the reform.39 The varying decline in disability pension
according to chronic disease type was also found in the official
evaluation of the reform.9,40 However, only some of the diseases
included in the official evaluation overlap with this study.

The disability pension rate increased since 2015 after dropping
sharply in 2013 and 2014 (Supplementary table S5). In 2018, it was
close to the rate in the pre-reform years. This trend could be
explained by differences in implementation between the years. The
reform was possibly strictly enforced in the first years (2013–2015).
In the latter years (2017–2018), it was likely acknowledged that dis-
ability pension was the only option for some persons; their remain-
ing work ability did not align with the demands of a flexi-job or
other employment options. This development is not reflected in our
results, as we did not consider developments within the study
periods.

While the decline in disability pension after the reform was
intended, the decline in flexi-jobs goes against the intention of the
reform. However, the number of flexi-jobs has been increasing year-
ly since the reform was implemented (Supplementary table S5). This
could suggest that some persons, who would have been granted
flexi-job before the reform, were after the reform evaluated as having
a chance to return to unsubsidized employment. Hence, they would
be funneled through a resource scheme before they were granted
flexi-job. Being evaluated as having relatively better employability
might also explain the steeper decline in flexi-jobs among the high-
skilled, non-manual workers. This development is also not reflected
in our results.

The employment rate was higher in last year of follow-up in the
post-reform cohort compared to the pre-reform cohort. Previous
studies have not found an increase in employment following similar
reforms.18 The higher rate may, to some extent, be attributed to the
pre-reform period coinciding with the aftermath of the 2008 reces-
sion, while the post-reform period coincided with a more expansive
business cycle. Importantly, however, a previous study of the effects
of the reform found that the employment rates have increased pri-
marily among those reporting good health,19 suggesting that the
higher employment rate in the post-reform group could mainly be
concentrated among the more healthy persons in our study. We also
found that more persons were receiving cash benefits at the end of
the post-reform cohort, indicating that a larger proportion was both
long-term unemployed and ineligible for disability pension in the
post-reform cohort compared to the pre-reform cohort.

Conclusion

In conclusion, persons with chronic illness, and in particular those
who have low job qualifications, could risk facing a vulnerable eco-
nomic situation after the reform.

Supplementary data

Supplementary data are available at EURPUB online.
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Key points

• A reform to restrict the access to disability pension and ease
entry or return to the labour market was implemented in
Denmark in 2013.

• Before the reform, disability pension was more likely to be
granted to persons with chronic disease (compared to healthy
persons) and to persons with only primary education or who
held manual jobs (compared to persons with longer education
and non-manual jobs).

• After the reform, it was less likely for persons with chronic
disease to be awarded disability pension and subsidized jobs
compared to before.

• The decrease in disability pension was larger for persons al-
ready outside the labour market, persons working in manual
jobs and persons suffering from functional disorders.

• Persons with chronic illness, and in particular those who have
low job qualifications, could risk facing a vulnerable economic
situation after the reform.
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