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Context: Little is known about how thyroid diseases affect work ability.

Objective: The objective of this study was to evaluate the risk of work disability for patients with
thyroid disease compared with the general population.

Design, Setting, and Participants: In a longitudinal register study, outpatients (n � 862) with
nontoxic goiter, hyperthyroidism, Graves’ orbitopathy (GO), autoimmune hypothyroidism, or
other thyroid diseases and their matched controls (n � 7043) were observed in the years 1994–2011
in Danish national registers of social benefits, health, and work characteristics. Cox regression
analyses estimated adjusted hazard ratios (HRs) for the first year after diagnosis and subsequent
years.

Main Outcome Measures: Transitions between work, long-term sickness absence, unemployment,
and disability pension were measured.

Results: Patients differed significantly from the general population with regard to sickness ab-
sence, disability pension, return from sickness absence, and unemployment. In the first year after
diagnosis, higher risks of sickness absence was seen for GO (HR 6.94) and other hyperthyroid
patients (HR 2.08), who also had lower probability of returning from sickness absence (HR 0.62) and
higher risk of disability pension (HR 4.15). Patients with autoimmune hypothyroidism showed a
lower probability of returning from sickness absence (HR 0.62). In subsequent years, GO patients
had significantly higher risk of sickness absence (HR 2.08), lower probability of return from sickness
absence (HR 0.51), and unemployment (HR 0.52) and a higher risk of disability pension (HR 4.40).
Hyperthyroid patients also had difficulties returning from sickness absence (HR 0.71).

Conclusions: Thyroid patients’ risk of work disability is most pronounced in the first year after
diagnosis and attenuates in subsequent years. GO patients have the highest risk of work disability.
(J Clin Endocrinol Metab 99: 0000–0000, 2014)
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Recent years have witnessed increased interest in the
short- and long-term impact of living with thyroid

disease. Thyroid dysfunction has significant impact on so-
matic and psychiatric morbidity (1–4), and both short-
and long-term health-related quality of life (HRQOL) is
affected by a number of thyroid diseases (5–12). However,
only a few studies have evaluated the impact on the work
role function.

According to the health and disability model (13), the
social consequences of diseases are understood as health-
related barriers to the ability to participate in various so-
cial roles in society, including work. This model proposes
that the impact of disease on work functioning, along with
other individual and environmental factors, can lead to
temporary or permanent exclusion from the labor market
(eg, sickness absence, unemployment, or disability
pensioning).

In studies of self-reported work role functioning, pa-
tients with newly diagnosed and untreated hyper- and hy-
pothyroidism and nontoxic goiter have reported work
role limitations on the SF-36 Health Survey (SF-36) role
physical and role emotional scales (6). More than 30% of
patients with hyperthyroidism have been reported to be
completely or partially work disabled (14), although the
extent of sickness absence seem most pronounced in the
time after treatment initiation (15, 16). For Graves’ or-
bitopathy, patients in remission reported a higher degree
of work role limitations (SF-36) compared with the gen-
eral population and patients with diabetes mellitus (17),
and patients with active disease had a higher prevalence of
work limitations and longer duration of sickness absence
compared with the general population, healthy subjects,
and patients with other thyroid or autoimmune diseases
(18). However, these self-report studies are small and may
suffer from selection bias due to patient nonresponse, in-

formation bias if patients under- or overassess their work
ability, or confounding because of the lack of proper con-
trol of comorbidity.

In this study, we use registers to evaluate the risk of
disease absence, unemployment, and disability pension in
patients with thyroid diseases, using a cohort design with
a follow-up of up to 17 years and a general population
comparison group. We hypothesize that individuals with
thyroid disease have a higher risk of long-term sickness
absence, unemployment, and disability pension compared
with individuals without thyroid disease, and we analyze
the risk according to thyroid diagnostic subgroup. We
distinguish between the risks in the first year after diag-
nosis and the risks in subsequent years, during which the
disease is assumed to be under medical control or in
remission.

Materials and Methods

Design
Transitions between states of work, sickness absence, unem-

ployment, and disability pension were observed in a population
of patients with thyroid disease and controls from January 3,
1994, to April 1, 2011. We searched records back to 1977 to
establish the earliest time of diagnosis. Patients with thyroid dis-
ease entered the analyses at the time of diagnosis or on January
3, 1994, if diagnosed before. For each patient, we identified 10
controls matched for age, gender, and region of habitation. The
controls entered the analyses simultaneously with the thyroid
patients. The risks of transitions between states in the first year
after thyroid diagnosis and subsequent years were compared
with that of the controls. The participants were censored at the
end of the observation period (April 1, 2011), or before that
point in time, if they died, turned 60 years old, or emigrated.
Figure 1 illustrates the study design by showing examples of
observed transitions between states of three patients and one of
their matched controls in the follow-up period.

Patient population
Patients with thyroid disease were re-

cruited from two university hospital out-
patient clinics in 2007 (19). From the to-
tal sample of 1290 participants, the
following patients were excluded: 250
below 18 or above 59 years of age at the
start of the follow-up period (January 3,
1994), 43 who were pregnant when re-
cruited for the study in 2007–2008, 84
on disability pension at the time of diag-
nosis or were receiving salary support be-
cause of reduced ability to work, 35 had
died or emigrated, and 16 whose time of
diagnosis could not be identified through
available data sources. A total of 862 pa-
tients were included.

Information on diagnosis, date of di-
agnosis, and severity of disease was ob-

Figure 1. Examples of transitions between work-related states for patients with thyroid diseases
and their matched controls.
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tained through reviews of medical charts from the outpatient
clinics. The participants were classified by initial diagnosis into
five diagnostic categories (19):

1. Nontoxic goiter (normal thyroid hormone levels and nor-
mal TSH and palpable goiter verified by Tc-99m pertech-
netate scan/ultrasonography).

2. Hyperthyroidism by either nodular toxic goiter [on Tc-
99m pertechnetate scan/ultrasonography, suppressed TSH
with (overt) or without (mild) elevated thyroid hormones,
and absence of TSH receptor antibodies; Graves’ hyper-
thyroidism: diffuse pattern on Tc-99m pertechnetate scan/
ultrasonography, suppressed TSH with or without ele-
vated thyroid hormone levels, and elevated TSH receptor
antibodies, without signs of orbitopathy].

3. Graves’ orbitopathy: Graves’ disease and ophthalmopathy
with a classification of no signs or symptoms; only signs, no
symptoms; signs only; proptosis; eye muscle involvement;
corneal involvement; sight visual acuity reduction per-
formed by an ophthalmologist and Clinical Activity Scor-
ing by an endocrinologist (20).

4. Autoimmune hypothyroidism: elevated serum TSH with
(overt) or without (mild) decreased thyroid hormone levels
and elevated levels of serum thyroperoxidase antibody
and/or thyroglobulin antibody.

5. Other thyroid diseases (eg, postpartum thyroiditis, sub-
acute thyroiditis, or other chronic or congenital thyroid
diseases; see reference 19 for details).

The time of diagnosis was identified via three data sources:
patient charts, the Danish National Patient Register (DIAG), and
the Danish National Prescription Registry (PRESCRIBE) (21).
The earliest date was applied, regardless of the data source.

DIAG includes registrations of all patients admitted to Danish
hospitals since January 1977. The validity of the DIAG is high
and studies found little misclassification of thyroid diseases (3,
22). PRESCRIBE provides information (including Anatomical
Therapeutic Chemical classification codes, dates of dispensing,
strength, and quantity) on all prescribed medications dispensed
from Danish pharmacies since 1995. The codes H03AA01,
H03AA02, H03BB01, H03BA02, and H03BB02 indicated thy-
roid treatment in this study.

Control population
A population of 9000 randomly selected controls was drawn

from the general population via the Danish Civil Registration
system (23) and matched by age, gender, and regional area at
Statistics Denmark. A total of 1957 individuals were excluded
prior to the analyses; 598 received disability pension or salary
support because of reduced work ability before entering the anal-
yses (January 1, 1994), 279 had died or emigrated, 45 turned 60
years of age at study entry, the social reimbursements of 31 could
not be identified via available data sources, 598 persons were
identified in DIAG or PRESCRIBE with thyroid disease, and 406
were excluded because their matched thyroid patients were ex-
cluded. A total of 7043 controls remained.

Outcome variables
Subjects were classified with sickness absence if receiving

sickness absence benefits for a period of at least 3 weeks. Simi-
larly, persons were classified as unemployed if receiving social
benefits for unemployment. Persons receiving disability pension

or salary support because of permanently reduced ability to work
(Danish: Flex job) were categorized as receiving disability pen-
sion. Persons receiving no benefits were classified as self-sup-
porting and consequently as working (24). These outcomes were
identified via a national register of social public transfer pay-
ments: the Danish Register for Evaluation of Marginalization
(DREAM).

DREAM provides weekly information on social transfer pay-
ments for all residents in Denmark (25). In Denmark, sickness
absence that lasts for a minimum of 3 weeks is compensated by
the Danish municipalities. Thus, DREAM contains complete
registration of sickness absence for the follow-up period of the
present study. DREAM includes all persons who have received
social benefits or any other transfer income since July 1991. We
useddata from1994,duringwhich the registerhadachievedhigh
quality. The registers included in this study are comprehensive
and of high quality (21, 25). DREAM has been evaluated to be
suitable for follow-up of social consequences of disease (25).

Covariates
Eight covariates were included in all of the analyses, regard-

less of significance levels: 1) gender; 2) job type based on the
International Standard of Classification of Occupations (26, 27)
and condensed into three categories of increasing cognitive job
demands (high, medium, and low); 3) household status (marital
status and number of children); 4) number of working hours per
week (above or below 29 hours); 5) immigrant status (Danish
born or immigrant); 6) season (winter, spring, summer, autumn)
and time period (1994–1996, 1997–1998, 1999–2000, 2001–
2002, 2003–2004, 2005–2006, 2007, 2008–2011); 7) region of
living (Sealand, Copenhagen, Southern Denmark); and 8)
comorbidity.

Information on household status, working hours, and immi-
grant status were identified from national population and labor
market registers at Statistics Denmark.

We included 32 chronic somatic and seven psychiatric diag-
nostic groups classified within the 22 domains of the Interna-
tional Statistical Classification of Diseases and Related Health
Problems, 10th revision. Participants were identified as having a
chronic disease via DIAG or PsychDIAG (DIAG’s equivalent for
psychiatric diseases) (21), by diagnostic codes of the Interna-
tional Statistical Classification of Diseases and Related Health
Problems, 10th revision, or by prescribed medication (eg, insu-
lin) via PRESCRIBE. We did not control for thyroid disease or
eye diseases because an eye disease could be a consequence of
having a thyroid disease.

Statistical analyses
Five transitions between the work related states were ana-

lyzed in a multistate model (24): 1) from work to sickness ab-
sence; 2) from sickness absence to work; 3) from work to un-
employment; 4) from unemployment back to work; and 5) from
work, sickness absence, or unemployment to disability pension.

The transition from sickness absence to unemployment was
not analyzed because there were too few instances. Each tran-
sition was analyzed separately using the Cox proportional haz-
ard model.

The overall impact of thyroid disease was evaluated through
a likelihood ratio (LR) test. We estimated hazard ratios (HRs)
separately for each disease subgroup and evaluated the impact of
thyroid disease by excluding patients with Graves’ orbitopathy.
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Separate tests were performed and HRs estimated of the transi-
tions within the first and subsequent years of thyroid disease. The
underlying time axis in the analyses was age. Work, sickness
absence, and unemployment were treated as transient states,
meaning that the participants could leave and reenter these states
(24). The transition to disability pension (from work, sickness
absence, or unemployment) was regarded as an absorbing event,
in which participants were not at risk for further transitions.
Participants on, for example, maternity leave or studying were
temporarily excluded from the model until they returned to
work, sickness absence, or unemployment. All variables except
thyroid disease, gender, and region were treated as time-depen-
dent variables. Assumptions of proportional hazards were visu-
ally evaluated by cumulative hazard curves. All statistical anal-
yses were performed in SAS version 9.2.

We tested whether analyzing nodular toxic goiter and Graves’
hyperthyroidism as separate clinical groups would improve the
model. Because the LR tests did not find significant differences
between work-related outcomes for these groups, we present
only the results for the combined group: hyperthyroidism. The
outcomes for patients with Graves’ orbitopathy differed signif-
icantly from the other hyperthyroid patients, so these results are
presented separately. Exclusion of thyroid patients from the con-
trol sample resulted in nearly identical results.

A written consent from patients included in this study was
obtained by medical staff (19). All the databases were hosted and
linked at Statistic Denmark. The study was registered and ap-
proved by the Danish Protection Agency, identification number:
2010-41-5542.

Results

Sample characteristics, events and length of
observation

At study entry and exit, more thyroid patients suffered
from nonthyroidal comorbidities, compared with the gen-
eral population sample (Table 1). Also, more thyroid pa-
tients were single and living in households without chil-
dren. Table 2 presents the observation time in person years
and the number of events for each of the five transitions.
Few events were observed for transitions toward disability
pension in the first year after diagnosis of thyroid disease,
and patients with Graves’ orbitopathy and other thyroid
diseases had no events for this transition (Table 2).

Transitions from work to long-term sickness
absence

Within the first year of diagnosis, thyroid patients
differed significantly from controls (P � .0001) and also
in tests excluding Graves orbitopathy (P � .02, Table
3). Patients with hyperthyroidism (HR 1.96) and pa-
tients with Graves’ orbitopathy (HR 6.94) had signifi-
cantly higher risk of long-term sickness absence than the
control population.

In subsequent years, thyroid patients differed signifi-
cantly from the control population (P � .0002 overall)

primarily due to a higher risk of long-term sickness ab-
sence for patients with Graves’ orbitopathy (HR 2.08).

Transition from long-term sickness absence to
work

Within the first year of diagnosis, thyroid patients dif-
fered significantly from controls (P � .005 overall and P �
.002 excluding Graves’ orbitopathy). Significantly lower
HRs of return to work was found in patients with hyper-
thyroidism (HR 0.62) and autoimmune hypothyroidism
(HR 0.56). A low HR (�1) indicates a low probability of
returning to work and thus a relatively long sick leave.

In subsequent years, thyroid patients differed signifi-
cantly from controls (P � 001 overall), primarily due to
lower probability of return to work for patients with
Graves’ orbitopathy (HR 0.51) and other forms of hyper-
thyroidism (HR 0.71).

Transition from work to unemployment
No significant difference between thyroid patients and

controls was found in the first year after diagnosis. In
subsequent years, a significant difference was found only
for comparisons that excluded patients with Graves’ or-
bitopathy, primarily driven by a higher risk of unemploy-
ment for patients with nontoxic goiter (HR 1.48).

Transition from unemployment to work
In the first year after diagnosis, no significant difference

was found between thyroid patients and controls.
In subsequent years, thyroid patients differed from the

general population (P � .005 overall), primarily due to a
lower probability of return to work for patients with
Graves’ orbitopathy (HR 0.52).

Transition from work, sickness absence, and
unemployment to disability pension

Within the first year of diagnosis, thyroid patients dif-
fered significantly from controls (P � .0001 overall and
P � .0001 excluding patients with Graves’ orbitopathy).
Patients with hyperthyroidism had significantly higher
risk of disability pension (HR 4.15). During subsequent
years, thyroid patients and controls differed significantly
(P � .0001 overall), primarily due to a higher risk of dis-
ability pension among patients with Graves’ orbitopathy
(HR 4.40).

Discussion

Patients with Graves’ orbitopathy generally had the most
negative outcomes. Graves’ orbitopathy patients had a 7
times increased risk of sickness absence within the first
year of diagnosis, and twice the risk during subsequent
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years, along with half the probability of returning to work
after sickness absence or unemployment. Due to small
numbers, the risk of disability pension among patients
with Graves’ orbitopathy could not be estimated in the
first year after diagnosis, but in the following years, the
risk was more than 4 times as high as among controls.

These results are in line with reports from previous studies
that Graves’ orbitopathy impacts quality of life (9, 28),
including work role functioning (17) and sickness absence
(18). The present study suggests that in addition to the
higher risk of sickness absence, socioeconomic costs of
Graves’ orbitopathy also entail difficulties getting back to

Table 1. Characteristics of Patients and Controls When Entering the Study

Thyroid Population General Population

n � 862 % n � 7043 %

Age, y
20–29 155 18 1349 19
30–39 255 30 2184 31
40–49 234 27 1935 27
50–59 218 25 1575 23

Gender
Female 765 89 6210 88
Male 97 11 833 12

Immigrant status
Immigrant 91 11 605 9
Danish 771 89 6438 91

Household status
Single, no children 224 26 1386 20
Single with children 71 8 541 8
Cohabitants, no children 266 31 2208 31
Cohabitants with children 293 34 2842 40
Missing 8 1 66 1

Cognitive job demands
High 169 20 1174 17
Medium 315 36 2537 36
Low 377 44 3307 47
Missing 1 �1 25 �1

Weekly working hours
Above 29 h 423 49 3500 50
Below 29 h 348 40 2749 39
Missing 91 11 794 11

Regional area
Copenhagen 479 55 3967 56
Southern Denmark 344 40 2745 39
Sealand 39 5 331 5

Thyroid diagnosis
Nontoxic goiter 270 31
Hyperthyroidism 262 32
Graves’ orbitopathy 76 9
Hashimoto’s thyroiditis 176 20
Other thyroid diseases 78 9

Year of Diagnosis
Before 1994 102 11
1994–2000 170 20
2001–2006 377 44
2007–2009 213 25

Comorbiditiesa

None 446 52 4182 59
When entering the study

1 219 25 1634 23
2 or above 197 23 1227 18
Comorbiditidesa

None 234 27 2659 38
When exiting the study

1 244 28 1998 28
2 or above 384 45 2386 34

a Number of nonthyroidal diseases per person.
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work from sickness absence or unemployment as well as
increased risk of disability pension.

Thegroupofpatientswithhyperthyroidismhad twice the
risk of sickness absence within the first year of diagnosis and
a lower probability of return to work in both the first and in
subsequent years. This is in line with previous studies, in
which 30% or more of patients with hyperthyroidism re-
ported temporary or permanent work disabilities (14) and
reporting that sickness absence was most pronounced after
treatment initiation (15, 16). To increase statistical power,
we grouped patients with toxic nodular goiter and patients
with Graves’ hyperthyroidism despite different disease
mechanisms. Patients with Graves’ disease typically have
more severe hyperthyroidism (29) than patients with toxic
nodular goiter and the causes of morbidity and mortality
consequently differ (2, 30) because these may impact on
HRQOL (29). For example, one HRQOL study showed
lower scores on vitality, work role functioning, and mental
health scales for patients with Graves’ hyperthyroidism
14–21 years after treatment initiations (5). Despite these dif-
ferentdiseasemechanisms, initialanalysesandformal testing
of this study showed that the two groups had similar work-
related outcomes.

We did not observe strong indications of work disabil-
ity in patients with autoimmune hypothyroidism, except
for a significantly diminished probability of return to
workafter sickness absence in the first yearafterdiagnosis.

Previous literature has shown an increased psychiatric co-
morbidity in hypothyroid patients (3, 4), and studies using
self-reported outcomes found an impact on several
HRQOL dimensions including persistent fatigue, sleep
disturbances, or lack of concentration (8, 31–33) and
work role functioning (6). It is possible that patients
with autoimmune hypothyroidism may generally be
able to compensate for their symptoms at work and
avoid sick leave and early retirement despite their per-
ceived problems.

The results regarding the risk of unemployment were
less clear than the results regarding sickness absence and
disability pension. A possible explanation is that the risk
of unemployment is influenced by other factors, some of
which, eg, workplace closure, are beyond the influence of
employee-related factors. An unexpected finding was the
increased risk of unemployment in patients with nontoxic
goiter. However, because the overall test did not show a
significant difference between thyroid patients and the
general population, the increased risk of unemployment in
patients with nontoxic goiter may be a spurious result.
Although lowered HRQOL has been reported among pa-
tients with newly diagnosed nontoxic goiter (6), the extent
of long-term disability of this patient group is unknown
and future research is needed.

A main strength of the current study is the prospective
design, enabling investigation of the risk of different work-

Table 2. Events and Person Years for the Thyroid and Control Populations in Each of the Five Work Transitions

Sickness
Absence

Return to Work
From (SA) Unemployment

Return to Work
From U

Disability
Pension

Events PY Events PY Events PY Events PY Events PY

Nontoxic goiter
�1 y 27 161 31 10 56 161 55 28 6 198
�1 y 142 1320 138 63 488 1320 500 212 14 1595

Hyperthyroidism
�1 y 33 138 40 20 32 138 38 28 7 186
�1 y 142 1255 130 76 376 1255 381 210 15 1540

Graves’ orbitopathy
�1 y 26 38 23 10 4 38 4 7 0 55
�1 y 68 320 62 45 63 320 63 72 20 437

Autoimmune
hypothyroidism

�1 y 17 107 22 13 29 107 30 17 2 138
�1 y 100 638 91 52 171 638 165 96 12 786

Other thyroid disease
�1 y 9 40 11 4 19 40 17 14 0 57
�1 y 51 278 48 21 82 278 83 96 5 395

Entire thyroid
population

�1 y 112 485 127 57 140 485 144 94 15 634
�1 y 503 3810 469 256 1180 3810 1192 685 76 4753

Control population
�1 y 525 4506 458 184 1113 4506 1187 650 39 5340
�1 y 3505 35089 3194 1399 7664 35089 7826 4545 369 41033

Abbreviation: PY, person years; SA, sickness absence; U, unemployment.
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related outcomes over time. The existence of high-quality
registers of social benefits linked through unique personal
identification numbers enables a high degree of follow-up
and a low risk of misclassification bias. In Denmark, the
right to receive sickness absence benefits is regulated by
law and not dependent on membership of an insurance
scheme and has easy access to unemployment benefits (25,
34). Because thyroid diseases vary greatly in severity, du-
ration, and manifestations, we decided to analyze data by
clinical phenotype. This strategy provided less statistical
power but gave a more detailed, valid, and clinically rel-
evant description. A further strength is the distinction be-
tween risks during the first year after diagnosis and risks
in subsequent years. In terms of providing prognostic in-
formation to patients, it is of value to be able to differen-
tiate between impact on work life during the first year,
when treatment is initiated, and on long-term work life.
Finally, the multistate analysis allowed simultaneous anal-
yses of change between several states. This approach is
well suited for analysis of work-related outcomes such as
sickness absence, unemployment, and disability pension
because they represent competing outcomes.

Among the limitations of the current study is the small
sample size for some of the thyroid diseases, resulting in
wide confidence intervals. Also, we could not estimate the
risk for some rare transitions, eg, from sickness absence to
unemployment. A larger sample size could be achieved by
identifying the patient population by registers, but this
would give a far less valid identification and classification
of thyroid disease. In addition, in few instances, unem-
ployment benefits cannot be received (eg, if a spouse has
a high income), and in these cases a person would be reg-
istered as self-supporting in the DREAM register rather
than unemployed.

The clinical data were recorded only at study entry, and
we had no information on clinical changes in the thyroid
disease over time, eg, development of orbitopathy in pa-
tients with Graves’ hyperthyroidism. However, we did up-
date information on acquired comorbidities throughout
the entire follow-up period and adjusted for comorbidities
in all of the analyses. The patients were recruited from
hospitals and may represent patients with more severe dis-
eases compared with patients treated in general practice.
Finally, patients were censored when turning 60 years old

Table 3. Probability of the Five Work Transitions for Patients With Different Thyroid Diagnoses Compared With the
Control Population

LR Tests (5 DF)

Sickness Absence
Return to Work
From SA Unemployment

Return to Work
From U Disability Pension

Chisq P Value Chisq P Value Chisq P Value Chisq P Value Chisq P Value

Thyroid patients
vs controls

�1 y 67.0 �.0001 17.1 .0043 4.3 .5092 4.7 .4589 525.9 �.0001
�1 y 24.6 .0002 32.6 �.0001 10.1 .0719 17.2 .0042 35.5 �.0001

HR HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI) HR (95% CI)

Nontoxic goiter
�1 y 1.23 (0.80–1.89) 1.37 (0.87–2.15) 1.34 (0.79–2.27) 1.02 (0.58–1.81) 3.67 (1.43–9.41)
�1 y 0.93 (0.77–1.13) 1.10 (0.84–1.43) 1.48 (1.11–1.99) 1.31 (0.98–1.73) 0.71 (0.43–1.17)

Hyperthyroidism
�1 y 1.96 (1.31–2.94) 0.62 (0.43–0.89) 1.01 (0.61–1.66) 0.78 (0.52–1.19) 4.15 (1.76–9.77)
�1 y 1.14 (0.91–1.42) 0.71 (0.53–0.95) 1.46 (0.91–2.33) 1.12 (0.68–1.83) 1.12 (0.64–1.96)

Graves’ orbitopathy
�1 y 6.94 (4.19–11.50) 0.63 (0.33–1.19) 0.49 (0.14–1.78) 0.40 (0.14–1.16) a a

�1 y 2.08 (1.48–2.93) 0.51 (0.40–0.66) 0.91 (0.49–1.69) 0.52 (0.37–0.75) 4.40 (2.61–7.42)
Autoimmune

hypothyroidism
�1 y 1.36 (0.82–2.28) 0.56 (0.36–0.86) 1.10 (0.57–2.12) 0.95 (0.52–1.74) 2.46 (0.63–9.65)
�1 y 1.26 (0.91–1.73) 0.79 (0.56–1.11) 1.17 (0.79–1.74) 0.89 (0.67–1.18) 1.49 (0.81–2.74)

Other thyroid
disease

�1 y 1.61 (0.77–3.35) 1.52 (0.57–4.10) 1.72 (0.80–3.70) 0.81 (0.44–1.47) a a

�1 y 1.69 (0.98–2.88) 1.10 (0.66–1.85) 1.10 (0.61–1.99) 0.87 (0.51–1.48) 0.48 (0.12–1.99)

LR Tests (4 DF) Chisq P Value Chisq P Value Chisq P Value Chisq P Value Chisq P Value

Thyroid patients
(excluding GO)
vs controls

�1 y 13.0 .0115 17.4 .0016 3.08 .5451 1.9 .7598 328.7 �.0001
�1 y 7.2 .1236 7.9 .0967 10.0 .0408 4.6 .3269 4.7 .3152

Abbreviation: CI, confidence interval; GO, Graves’ orbitopathy; SA, sickness absence; U, unemployment. Statistically significant estimates shown in
bold.
a Too few instances to allow for estimation.
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because many Danes become eligible for early retirement
benefit at this age. Thus, our results pertain only to pa-
tients younger than 60 years.

Risks of sickness absence, unemployment, and disabil-
ity pension may differ between countries. The Danish la-
bor market is characterized as a flexicurity system. The
welfare state secures easy access to social benefits, but
Denmark has relatively little formal employment protec-
tion, allowing, for instance, an employer to lay off an
employee with long-term sickness absence. The economic
recession of 2007–2008 may provide particular employ-
ment challenges for persons with chronic disabilities (35).
Although our analyses controlled for time period and thus
adjusted for the general impact of the recession, the anal-
yses may have missed a specific impact on patients with
thyroid disease.

In line with previous research, this study documents
that thyroid diseases impact the ability to work, but the
extent of work disability depends on the type of thyroid
disease. Graves’ orbitopathy patients had the highest risks
of temporary and permanent work disability. The risk of
work disability also extended beyond the first year for
other patients with hyperthyroidism but to a smaller ex-
tent than Graves’ orbitopathy patients. The work disabil-
ity observed in patients with autoimmune hypothyroidism
was limited to the first year of diagnosis. These results
stress the importance of clinicians inquiring into the work
function of their patients as part of their clinical assess-
ment. However, it is also important to note that the po-
tential problems seem to be most pronounced within the
first year of diagnosis and diminish with time, presumably
because of treatment effects and/or effective coping by
patients As an example, the invalidating cognitive dys-
function seen in Graves’ hyperthyroidism seemed to at-
tenuate with treatment and length of follow-up (36). Re-
gardless, the evidence of improvement with time is an
important message for patients and their health care
providers.

Acknowledgments

We thank Christian Roepstorff (National Research Centre for
the Working Environment) for data management and Jillian
McNally (QualityMetric) for comments on a previous version of
the manuscript. Finally, we thank the two anonymous reviewers
for helpful comments on an earlier version of this manuscript.

Address all correspondence and requests for reprints to:
Mette Andersen Nexø, MA, The National Research Centre for
the Working Environment, Lersø Parkallé 105, DK-2100 Co-
penhagen, Denmark. E-mail: man@nrcwe.dk.

E-mail for other authors include the following: Torquil Watt,
torquil.watt@regionh.dk; Jacob Pedersen, jpe@nrcwe.dk; Steen

Joop Bonnema, steen.bonnema@ouh.regionsyddanmark.dk;
Laszlo Hegedüs, laszlo.hegedus@ouh.regionsyddanmark.dk;
Åse Krogh Rasmussen, aase.krogh.rasmussen@regionh.dk; Ulla
Feldt-Rasmussen, ufeldt@rh.dk; and Jakob Bue Bjorner,
jbj@nrcwe.dk.

This work was supported by a grant from the Danish Council
for Strategic Research (Grants 271-09-0143 and 09-066886).
L.H. is supported by an unrestricted research grant from the
Novo Nordisk Foundation.

Disclosure Summary: The authors have nothing to declare.

References

1. Brandt F, Thvilum M, Almind D, et al. Hyperthyroidism and psy-
chiatric morbidity. Evidence from a Danish nation-wide register
study. Eur J Endocrinol. 2013;170(2):341–348.

2. Brandt F, Thvilum M, Almind D, et al. Morbidity before and after
the diagnosis of hyperthyroidism: a nationwide register-based study.
PLoS One. 2013;8(6):e66711.

3. Thomsen AF, Kvist TK, Andersen PK, Kessing LV. Increased risk of
developing affective disorder in patients with hypothyroidism: a reg-
ister-based study. Thyroid. 2005;15(7):700–707.

4. Thvilum M, Brandt F, Almind D, Christensen K, Brix TH, Hegedus
L. Type and extent of somatic morbidity before and after the diag-
nosis of hypothyroidism. a nationwide register study. PLoS One.
2013;8(9):e75789.

5. Abraham-Nordling M, Torring O, Hamberger B, et al. Graves’ dis-
ease: a long-term quality-of-life follow up of patients randomized to
treatment with antithyroid drugs, radioiodine, or surgery. Thyroid.
2005;15(11):1279–1286.

6. Bianchi GP, Zaccheroni V, Solaroli E, et al. Health-related quality
of life in patients with thyroid disorders. Qual Life Res. 2004;13(1):
45–54.

7. Elberling TV, Rasmussen AK, Feldt-Rasmussen U, Hording M, Per-
rild H, Waldemar G. Impaired health-related quality of life in
Graves’ disease. A prospective study. Eur J of Endocrinol. 2004;
151(5):549–555.

8. Jaeschke R, Guyatt G, Cook D, Harper S. Spectrum of quality of life
impairment in hypothyroidism. Qual Life Res. 1994;3(5):323–327.

9. Ponto KA, Kahaly GJ. Quality of life in patients suffering from
thyroid orbitopathy. Pediatr Endocrinol Rev. 2012;7(2):245–249.

10. Terwee C, Wakelkamp I, Tan S, Dekker F, Prummel MF, Wiersinga
W. Long-term effects of Graves’ ophthalmopathy on health-related
quality of life. Eur J Endocrinol. 2002;146(6):751–757.

11. Watt T, Groenvold M, Rasmussen AK, et al. Quality of life in pa-
tients with benign thyroid disorders. A review. Eur J Endocrinol.
2006;154:501–510.

12. Watt T, Hegedus L, Rasmussen AK, et al. Which domains of thy-
roid-related quality of life are most relevant? Patients and clinicians
provide complementary perspectives. Thyroid. 2007;17(7):647–
654.

13. World Health Organization. International Classification of Func-
tioning, Disability and Health. Geneva: World Health Organiza-
tion; 2001.

14. Fahrenfort JJ, Wilterdink AM, van der Veen V. Long-term residual
complaints and psychosocial sequelae after remission of hyperthy-
roidism. Psychoneuroendocrinology. 2000;25(2):201–211.

15. Ljunggren JG, Torring O, Wallin G, et al. Quality of life aspects and
costs in treatment of Graves’ hyperthyroidism with antithyroid
drugs, surgery, or radioiodine: results from a prospective, random-
ized study. Thyroid. 1998;8(8):653–659.

16. Torring O, Tallstedt L, Wallin G, et al. Graves’ hyperthyroidism:
treatment with antithyroid drugs, surgery, or radioiodine—a pro-
spective, randomized study. Thyroid Study Group. J Clin Endocri-
nol Metab. 1996;81(8):2986–2993.

8 Nexo et al Work Disability and Thyroid Diseases J Clin Endocrinol Metab

The Endocrine Society. Downloaded from press.endocrine.org by [${individualUser.displayName}] on 15 August 2014. at 01:32 For personal use only. No other uses without permission. . All rights reserved.

mailto:man@nrcwe.dk
mailto:torquil.watt@regionh.dk
mailto:jpe@nrcwe.dk
mailto:steen.bonnema@ouh.regionsyddanmark.dk
mailto:laszlo.hegedus@ouh.regionsyddanmark.dk
mailto:aase.krogh.rasmussen@regionh.dk
mailto:ufeldt@rh.dk
mailto:jbj@nrcwe.dk


17. Kahaly GJ, Hardt J, Petrak F, Egle UT. Psychosocial factors in sub-
jects with thyroid-associated ophthalmopathy. Thyroid. 2002;
12(3):237–239.

18. Ponto KA, Merkesdal S, Hommel G, Pitz S, Pfeiffer N, Kahaly G.
Public health relevance of Graves’ orbitopathy. Endocrine Care.
2013;98(1):145–152.

19. Watt T, Hegedus L, Groenvold M, et al. Validity and reliability of
the novel thyroid-specific quality of life questionnaire, ThyPRO.
Eur J Endocrinol. 2010;162(1):161–167.

20. Werner SC. Modification of the classification of the eye changes of
Graves’ disease: recommendations of the Ad Hoc Committee of the
American Thyroid Association. J Clin Endocrinol Metab. 1977;
44(1):203–204.

21. Thygesen LC, Daasnes C, Thaulow I, Bønnum-Hansen H. Intro-
duction to Danish (nationalwide) registers on health and social is-
sues: structure, access, legislation and archiving. Scand J Public
Health. 2011;39:12–16.

22. Thvilum M, Brandt F, Almind D, Christensen K, Hegedüs L, Brix
TH. Excess mortality in patients diagnosed with hypothyroidism: a
nationwide cohort study of singletons and twins. J Clin Endocrinol
Metab 2013;98(3):1069–1075.

23. Pedersen CB. The Danish Civil Registration System. Scand J Public
Health. 2011;39(7):22–25.

24. Pedersen J, Bjorner JB, Burr H, Christensen KB. Transitions be-
tween sickness absence, work, unemployment, and disability in
Denmark 2004–2008. Scand J Work Environ Health. 2012;38(6):
516–526.

25. Hjollund NH, Larsen FB, Andersen JH. Register-based follow-up of
social benefits and other transfer payments: accuracy and degree of
completeness in a Danish interdepartmental administrative data-
base compared with a population-based survey. Scand J Public
Health. 2007;35:497–502.

26. International Labour Organization. ISCO international classifica-
tion of occupations. 2004. www.ilo.org/public/english/bureau/stat/
isco/isco88/index.htm.

27. Danmarks Statistiks fagklassifikation (Statistics Denmarks Classi-

fication of Occupations). Statistics Denmark. DISCO-08. 2011.
www.dst.dk/da/statistik/dokumentation/Nomenklaturer/disco08.

28. Kahaly GJ, Petrak F, Hardt J, Pitz S, Egle UT. Psychosocial mor-
bidity of Graves’ orbitopathy. Clin Endocrinol (Oxf). 2005;63:395–
402.

29. Carle A, Knudsen N, Pedersen IB, et al. Determinants of serum T4
and T3 at the time of diagnosis in nosological types of thyrotoxi-
cosis: a population-based study. Eur J Endocrinol. 2013;169(5):
537–545.

30. Brandt F, Green A, Hegedus L, Brix TH. A critical review and meta-
analysis of the association between overt hyperthyroidism and mor-
tality. Eur J Endocrinol. 2011;165(4):491–497.

31. Grozinsky-Glasberg S, Fraser A, Nahshoni E, Weizman A, Leibovici
L. Thyroxine-triiodothyronine combination therapy versus thyrox-
ine monotherapy for clinical hypothyroidism: Meta-analysis of ran-
domized controlled trials. J Clin Endocrinol Metab. 2006;91(7):
2592–2599.

32. Promberger R, Ott J, Kober F, Karik M, Freissmuth M, Hermann M.
Normal parathyroid hormone levels do not exclude permanent hy-
poparathyroidism after thyroidectomy. Thyroid. 2011;21(2):145–
150.

33. Saravanan P, Chau WF, Roberts N, Vedhara K, Greenwood R,
Dayan CM. Psychological well-being in patients on ‘adequate’ doses
of l-thyroxine: results of a large, controlled community-based ques-
tionnaire study. Clin Endocrinol (Oxf). 2002;57(5):577–585.

34. Burr H, Pedersen J, Hansen JV. Work environment as predictor of
long-term sickness absence: linkage of self-reported DWECS data
with the DREAM register. Scand J Public Health. 2011;39(suppl
7):147–152.

35. Holland P, Burström B, Whitehead M, et al. How do macro-level
contexts and policies affect the employment chances of chronically
ill and disabled people? Part I: the impact of recession and deindus-
trialization. Int J of Health Serv. 2011;41(3):395–413.

36. Lillevang-Johansen M, Petersen I, Christensen K, Hegedüs L, Brix
TH. Is previous hyperthyroidism associated with long-term cogni-
tive dysfunction? A twin study. Clin Endocrinol (Oxf). 2014;80(2):
290–295.

doi: 10.1210/jc.2013-4468 jcem.endojournals.org 9

The Endocrine Society. Downloaded from press.endocrine.org by [${individualUser.displayName}] on 15 August 2014. at 01:32 For personal use only. No other uses without permission. . All rights reserved.

www.ilo.org/public/english/bureau/stat/isco/isco88/index.htm
www.ilo.org/public/english/bureau/stat/isco/isco88/index.htm
www.dst.dk/da/statistik/dokumentation/Nomenklaturer/disco08

