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Sickness absence among young 
employees in private and public 
sectors with a history of depression 
and anxiety
Jurgita Narusyte 1*, Annina Ropponen1,2, Mo Wang1 & Pia Svedberg1

The aim was to investigate occurrence and duration of sickness absence (SA) among young employees 
with previous depression/anxiety in private and public sectors. This population-based prospective 
study included 11,519 Swedish twin individuals of age 19–29 years that were followed regarding SA 
during 2006–2016. Data on previous depression/anxiety came from two screening surveys in 2005. 
Data on SA and employment sector were received from national registries. Descriptive statistics 
and logistic regression were used, also controlling for familial factors. Proportion of employees with 
SA was significantly higher among those with, as compared to those without, previous depression/
anxiety, regardless the employment sector. Individuals with previous depression/anxiety had 
increased risk for future SA, in both private (OR 2.25, 95% CI 1.90–2.66) and public sectors (OR 2.10, 
95% CI 1.73–2.54). Familial factors played a role in the association among employees in the private 
sector. A higher proportion of long-term SA was observed among employees with previous depression/
anxiety in the private as compared to the public sector. To conclude, previous depression/anxiety 
tends to increase risk for SA among young employees in both employment sectors, whereas long-term 
SA seemed to be more prevalent among those in the private as compared to the public sector.

Different rates of sickness absence (SA) among those employed in private and public sectors have been previ-
ously reported in several  countries1–3. However, knowledge is still scarce on rates of SA among young employees 
in private and public sectors, a group of individuals where SA due to mental disorders is most common both 
in Sweden and other Nordic  countries4–9. Understanding factors contributing to SA differences between young 
adults employed in private and public sectors may help to identify factors affecting future SA as well as promot-
ing working force participation.

Mental ill-health among young people is a great concern in the society today as prevalence continues to 
increase among those at 16–29 years of age in  Sweden10 and rates are also high in other  countries11,12. Most 
mental disorders start before age of 24  years13, indicating adolescence and early adulthood as developmental 
periods of increased liability for onset of mental disorders. Several mental disorders with onset in adolescence, 
including depression and anxiety, are denoted by continuity into  adulthood14–16, which suggest that mental 
disorders may last for a long period and affect functioning in adulthood. Previous studies report on increased 
risk for disadvantageous outcomes in adulthood including health, economy, and labor market  participation17–20 
among those with a history of depression and/or anxiety in adolescence. Findings from a few studies on mental 
disorders in adolescence and future SA suggest that depressive and anxiety symptoms in early life years tend to 
increase the risk for SA later in  adulthood21,22. However, whether the association is valid for employees both in 
private and public sectors is still unknown.

According to previous research, factors contributing to higher rates of SA among those employed in the public 
sector as compared to the private sector include sex, age, health status or size of the  company2,23. Less is known, 
though, on whether SA rates are comparable between private and public sectors when studied in specific age 
groups, for example, young or older employees. A recent study reported that young adults employed in public 
sector had an increased risk for future SA due to common mental disorders as compared to those in private 
 sector7. Having in mind the early start and continuity of mental disorders, a question is whether mental ill-health 
in early years may explain the association. Knowledge on SA occurrence, duration, and diagnoses among young 
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employees with previous history of mental ill-health is lacking in both employment sectors, despite its importance 
for employers and occupational or other health care specialists.

Using data on twins provides a unique opportunity to account for confounding due to unmeasured early life 
factors including genetics and environment shared in a family. Genetic factors tend to explain approximately 
30–40% of the variance in depression and anxiety as well as for  SA24–27. This suggests that associations between 
depression/anxiety and SA may be partly confounded by shared genetics, which, if not controlled for, may 
undermine the importance of environmental influences.

The aim of the study was, by combining survey and register data, to investigate occurrence of the first SA 
including diagnoses and duration among young adults employed in private and public sectors, depending on 
their previous history of depression/anxiety in emerging adulthood.

Material and methods
Participants. The prospective longitudinal population-based study included all the twins in the Swedish 
Twin project Of Disability pension and Sickness absence (STODS) that were born 1975–1986 in Sweden and that 
were identified through the Swedish Twin Registry (STR). Depending on the birth year, the twins were invited 
by STR to participate in two different surveys.

Twins born in 1985–1986 participated in a study called Twin study of Child and Adolescent Development 
(TCHAD), which is a longitudinal study of development of physical and mental health from childhood to 
 adulthood28. The twins and their parents were contacted at four times in TCHAD. In the present study, twins’ 
responses in 2005 were used, that is, when twins were 19–20 years old.

Twins born in 1959–1985 participated in a comprehensive survey The Study of Twin Adults: Genes and 
Environment (STAGE) in  200529. In the present study, we included those twins who were born 1975–1985 and 
were 20–30 years old in 2005.

All twins who participated in TCHAD or STAGE were followed from year 2006 until year 2016 regarding 
occurrence of SA. Excluded were twins that were granted disability pension as they were no longer at risk for 
SA, emigrated, or died during the follow up.

The final sample included 11 519 twins, of which 1743 twins participated in TCHAD and 9776 twins partici-
pated in STAGE. Of these, there were 5206 monozygotic (MZ) twins, 3369 same-sex dizygotic (DZ) twins, and 
3564 opposite-sex DZ twins.

Ethical approval. The study was approved by Regional Ethical Review Board of Stockholm (DNR 
2010/1346-32/5, 2010-09-23). All methods were performed in accordance with the relevant guidelines and regu-
lations. Informed consent was obtained from all participants in TCHAD (or their parents and/or legal guard-
ians) and STAGE surveys. The subjects in STODS have previously been informed of registry-based linkages.

Measures. Depression and anxiety. In TCHAD, depression and anxiety were assessed by Internalizing 
problems scale in Young Adult Self-Report (YASR), which is a reliable and valid instrument for assessment 
of functioning and mental health problems in  adults30. In the Internalizing problems scale, the syndromes are 
grouped as Anxious/Depressed (18 items), Withdrawn (9 items), and Somatic complaints (12 items). In the cur-
rent study, presence of depression/anxiety was denoted by clinical scores over 65 in Internalizing problems scale. 
In STAGE, the measure of depressive and of generalized anxiety disorders was based on the Structured Clinical 
Interview for DSM-IV Disorders (SCID)31. Criteria A, C, and E had to be fulfilled for the participant to be classi-
fied as having a positive history of MD. The individuals were considered as positive for a history of GAD if they 
reported on excess worry or anxiety that had lasted for at least 6 months (DSM-IV criterion A) and at least three 
of five symptoms (except “difficulty concentrating or mind going blank”) that were associated with worry and 
anxiety and had lasted for at least six months (criterion C). Finally, a common dichotomous variable was created 
to denote presence of depression/anxiety (yes/no) in TCHAD or STAGE, which was used in further analyses.

Sickness absence. Data on SA (date, duration, and diagnoses) were obtained from the National Social 
Insurance Agency MiDAS database. A dichotomous variable was created for the occurrence of the first incident 
SA spell (yes/no) during follow up. Duration of the first SA spell during the follow up was stratified in three cat-
egories: 1–30 days, 31–90 days, and more than 90 days. SA diagnoses followed ICD-10 classification on chapter 
level.

Occupational sector. Occupational sector was identified in the LISA-database from Statistics Sweden. 
Private sector included individuals employed at private companies, whereas public sector covered individuals 
employed by state and municipality. Individuals were classified as employed at public or private sector after being 
employed in either of sectors for at least three years in total during the follow up. If an individual worked in both 
sectors for an equal number of years, an employment sector during the last years of the follow-up was chosen.

Statistical analyses. Descriptive statistics including frequencies and proportions were calculated for the 
whole sample and separately for each occupational sector, history of depression/anxiety, and sex. The difference 
between groups were tested by  Chi2 test. The five most common SA diagnoses SA were depicted on diagnose 
ICD 10-chapter level. Odds ratios (OR) with 95% Confidence Intervals (CI) for SA during the follow-up among 
those with a previous history of depression/anxiety were calculated by logistic regression adjusting for intra-
pair twin covariation. The analyses were also adjusted for age, sex, and education level at baseline. Conditional 
logistic regression analyses were run in a subsample of discordant twin pairs to examine the influence of familial 
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factors on the associations. Discordant twin pairs included the same-sex twin pairs, where one twin in a pair had 
a SA spell during the follow-up, whereas the co-twin did not. Familial factors are suggested to be of importance 
if ORs computed in a subsample of discordant twins are different from the ORs calculated in the whole sample. 
All statistical analyses were performed using SAS software version 9.432.

Results
Descriptive statistics of the study sample are presented in Table 1. Most young employees (mean age 24 years) 
in the public sector were women (73%), whereas 44% of those employed in the private sector were women. A 
higher proportion of those working in the public sector had 12 years or longer education (73%) than the private 
sector (51%). The prevalence of depression/anxiety was higher among those employed in the public sector (17%) 
as compared to the private sector (12%). Higher proportion of those employed in public sector (53%) had at 
least one incident SA spell during the follow-up as compared to those in private sector (42%). The duration of 
the first SA spell during the follow-up differed significantly between these two sectors. In total, 5635 individuals 
(44%) had at least one SA spell during the follow-up period, of these 3868 (55%) were women and 1767 (31%) 
men (data not shown).

The occurrence of the first SA was higher among those employed in the public as compared to the private 
sector despite the previous history of depression/anxiety (Table 2). Additional analyses showed that the occur-
rence of SA was higher among those young employees with previous history of depression/anxiety, in both public 
and private sectors (p < 0.01, not in Table 2). However, SA duration was not significantly different between the 
sectors regardless of previous history of depression/anxiety. Further, SA duration differed significantly between 
those with and without previous depression/anxiety in each of the sectors (p < 0.01, not in Table 2). In both public 
and private sectors, higher proportion of SA spells longer than 90 days was observed among those with previous 
history of depression/anxiety (16% vs. 11% in public and 23% vs. 13% in private sector).

Logistic regression analysis showed that those young employees with previous depression/anxiety had a 
significantly increased risk for SA during the follow-up in both private (OR 2.25, 95% CI 1.90–2.66) and public 
sector (OR 2.10, 95% CI 1.73–2.54) as compared to those without previous depression/anxiety (Table 3). The 
associations retained the direction but decreased in magnitude after adjusting for age, sex, and education. After 
controlling for familial factors in the subsample of discordant twins, the association did not reach statistical 
significance among those employed in the private sector (OR 1.37; 95% CI 0.96–1.95). The estimate of the 

Table 1.  Descriptive statistics of the study sample by occupational sector. *p-value for the difference between 
public and private sectors.

Public 
(n = 4113)

Private 
(n = 7406)

p-value*N % n %

Women 3019 73 3280 44  < 0.0001

Mean age (sd) at baseline 2005 24 (4) 24 (4)

Education  < 0.0001

- < 12 years 1110 27 3589 48

- >  = 12 years 3001 73 3813 51

Depression/Anxiety 545 17 667 12  < 0.0001

First incident SA spell during 2006–2016 2190 53 3133 42  < 0.0001

Duration of the first SA during 2006–2016, in days  < 0.0001

1–30 1416 65 1883 61

31–90 500 23 742 24

 > 90 252 12 483 16

Table 2.  Occurrence and duration of SA in public and private occupational sectors among those with and 
without previous history of depression/anxiety. *p-value for the difference between public and private sectors.

Previous depression/anxiety No previous depression/anxiety

Public (n = 545) Private (n = 667)

p-value*

Public (n = 2669) Private (n = 4687)

p-value*n % n % N % n %

First incident SA during 2006–2016 373 68 400 60 0.002 1338 50 1844 39  < 0.0001

Duration of the first SA during 2006–2016, in days 0.05 0.09

1–30 216 59 211 53 880 67 1155 63

31–90 94 25 96 24 298 23 433 24

 > 90 59 16 92 23 144 11 239 13
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association remained statistically significant when controlling for familial confounding among those employed 
in the public sector (OR 1.93, 95% CI 1.24–3.00).

The five most common diagnoses for SA spells of different duration are presented in Fig. 1. The largest group 
of diagnoses for SA spells > 90 days were related to mental disorders (ICD-10, chapter F), regardless of occupa-
tional sector and previous history of depression/anxiety. However, the proportion of SA spells > 90 days due to 
mental disorders were higher among those with previous history of depression/anxiety as compared to those 
without such a history. The proportion of SA spells due to mental disorders between 31 and 90 days was com-
parable to the proportion of SA due to pregnancy and delivery related diagnoses (chapter O, ICD-10). Overall, 
the proportion of SA spells due to mental disorders tended to be higher among those employed in the public 
as compared to the private sector except SA spells ≤ 30 days, where similar proportions of SA due to mental 
disorders were observed in both private and public sectors. The proportion of SA due to diagnoses related to 
injuries (chapters S and T, ICD-10) was consequently higher among those employed in private sector, regardless 
the duration of SA and previous history of depression/anxiety.

Table 3.  Odds ratios (OR) for occurrence of the first spell of sickness absence during 2006 2016 with previous 
history of depression/anxiety among those employed in private and public sectors. *Adjusted for age, sex, and 
education.

Private (n = 5354)

Crude (n = 5354) Adjusted (n = 5354) Discordant twins (n = 1046)

OR (95% CI) OR (95% CI) OR (95% CI)

No previous depression/anxiety (ref) 1 1

Previous depression/anxiety 2.25 (1.90–2.66) 1.98 (1.66–2.36) 1.37 (0.96–1.95)

Public (n = 3214)

Crude (n = 3214) Adjusted (n = 3214) Discordant twins (n = 655)

No previous depression/anxiety (ref) 1 1 1

Previous depression/anxiety 2.10 (1.73–2.54) 1.91 (1.56–2.34) 1.93 (1.24–3.00)

Figure 1.  Most common diagnoses for the first SA spell of different durations among employees in private and 
public sector, with/without previous history of depression/anxiety (DAX). ICD-10 chapter F: mental disorders 
(F00–F99), chapter M: musculoskeletal disorders (M00–M99), chapter J: diagnoses of the respiratory system 
(J00–J99), chapter O diagnoses related to pregnancy and delivery (O00–O99), and chapters S and T: diagnoses 
related to injuries (S00–T98).
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Additional analyses were performed to study SA occurrence among women and men. In both private and 
public sectors, the occurrence of SA was significantly higher among both women and men with previous history 
of depression/anxiety as compared to those without (Table S1). Among those who have had at least one SA spell 
during follow-up, SA spells ≤ 30 days were more common among those with no previous depression/anxiety, in 
both sectors and both sexes. A higher proportion of both women and men employed in the private sector had 
SA spells over 90 days compared to those employed in the public sector (Table S1).

Discussion
In this population-based prospective study of young employees in public and private sectors we found that SA 
was higher among those with, as compared to those without, previous history of depression/anxiety. Those with 
previous depression/anxiety experienced approximately the same risk for future SA in both private and public 
sector. However, among those with previous depression/anxiety, a higher proportion of young employees had 
long-term SA spells in the private as compared to the public sector. This finding adds an important aspect when 
discussing SA rates in public as compared to private sectors and especially among young  employees1,23.

Young employees with a history of depression/anxiety were shown to have approximately the same risk for 
future SA in both private and public sectors. However, several previous studies reported higher SA rates in public 
than private sector in different age groups, with one explanation being that the difference in SA rates may be 
attributable to employee’s  health1,2,7,23. Our findings of young employees suggest that depression/anxiety in early 
years may explain the different SA rates in public and private sectors. The inflated risk for SA among those with, 
as compared to those without, previous depression/anxiety is also in line with previous findings on continuity of 
mental  disorders14,16 and increases awareness of long-term liability for work incapacity due to mental disorders 
with initiation in adolescence and emerging adulthood.

Our results regarding SA duration are partly in line with findings from previous studies (3, 7). Higher preva-
lence of SA spells ≤ 30 days was observed among young employees in the public sector as compared to the private, 
similarly to a previous  report2. The prevalence of long-term SA (> 90 days) in the current study was higher among 
those employed in the private sector, primarily among those with previous depression/anxiety. This differs from 
findings reported earlier, where employees in the public sector were shown to have increased risk for long-term 
SA due to common mental disorders among young  employees7 or no difference between the sectors was observed 
at all in a sample of middle-aged  employees2. Inconsistency in findings regarding long-term SA may be attribut-
able to different features of study samples. For example, in this study, SA duration was examined separately for 
study participants with and without previous history of depression/anxiety whereas in earlier studies that has 
rarely been  done2,7. Our finding also points to the direction that young adults with previous mental ill-health 
who are working in private sector seem to be a vulnerable group for long-term SA.

The occurrence of short-term SA (≤ 30 days) was higher among those young employees with no previous 
depression/anxiety, whereas the prevalence of long-term SA (> 90 days) was higher among those with previous 
depression/anxiety, a result valid in both sexes and both employment sectors. According to previous studies, SA 
tends to be of short duration in younger ages and increase with increasing  age33–35. Our results suggest that this 
may be valid for those young employees with no previous history of depression or anxiety. We could also show 
that the highest proportion of long-term SA diagnoses were related to mental disorders, and the prevalence was 
higher among those with previous depression/anxiety as compared to those without. This is in line with previ-
ous reports that, for example, depressive symptoms in adolescence tend to be followed by recurrent episodes in 
 adulthood36, also increasing risk for SA including long-term  SA1,33,37,38.

The association between previous history of depression/anxiety and SA among young employees in the pri-
vate sector, but not the public, seem to be partly explained by familial factors. The different finding between the 
employment sectors suggests that SA diagnoses among young employees in private and public sectors tend to 
differ. That is, those employed in the private sector seem to be more likely to be on SA due to mental diagnoses 
than those in the public sector, where a broader panorama of SA diagnoses exists. This is partly in line with find-
ings from a previous study, where genetic factors contributing to disability pension due to mood and neurotic 
disorders were to a large part not explained by genetic influences on depression/anxiety39. Similarly, genetic 
variance in SA due to mental disorders was not completely explained by previous anxiety and mood disorders 
in young adults in another  study40.

Strengths and limitations. Strengths of the study include extensive survey data in combination with 
national register data i.e., no loss to follow-up and no reporting bias for the study outcomes (SA). Furthermore, 
until now, such population-based studies of young employees have been lacking although long-term conse-
quences of mental ill-health have been of  interest19. Limitations include different evaluation of depression in 
two survey studies used, TCHAD and STAGE. Depression and anxiety as evaluated in TCHAD may include less 
severe symptoms than diagnoses of major depression and generalized anxiety disorders in STAGE. However, 
we used clinical scores in TCHAD to identify individuals with depressive/anxiety symptoms in a clinical range 
meaning that the severity of the symptoms should be comparable to DSM-IV diagnostic criteria. Assessment of 
depression/anxiety was based on self-report data which may be a source for recall bias. Also, a potential limita-
tion may be related to misclassification of the employment sector since the sector categorization was based on 
the total number of years of work in each of the sectors during the study follow-up. Further, since only SA spells 
longer than 14 days are reported in national registries in Sweden, we had no possibility to study the occurrence 
of short SA spells (≤ 14 days). Another limitation is related to sample size. Despite the large study sample size, the 
number of individuals in different SA duration categories as well as number of complete pairs in the discordant 
twin analyses, was quite small. Thus, caution needs to be taken when interpreting results that need to be repli-
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cated in future studies. However, we expect these results to be generalizable at least in the Nordic countries with 
similar welfare system and employment among young  people41.

Conclusions
Previous history of depression/anxiety is associated with future SA among young employees regardless of the 
employment sector, whereas long-term SA seemed to be more prevalent among employees in the private sector as 
compared to the public sector. The results indicate a need for awareness for work incapacity of young employees 
with previous mental ill-health, both in the private and public sectors.

Data availability
Restrictions apply to the availability of the data used in this study based on the Swedish Twin project of Dis-
ability pension and Sickness absence (STODS), which were used with ethical permission for the current study 
and therefore are not publicly available. Legal restrictions set out in the General Data Protection Regulation, 
the Swedish law SFS 2018:218, the Swedish Data Protection Act, the Swedish Ethical Review Act, and the Public 
Access to Information and Secrecy Act are applied. The data that support the findings of this study are available 
from the original sources: the Swedish Twin Registry, Statistics Sweden, the Swedish Social Insurance Agency 
and the Swedish National Board of Health and Welfare.

Received: 16 May 2022; Accepted: 5 October 2022

References
 1. Lidwall, U., Bill, S., Palmer, E. & Olsson Bohlin, C. Mental disorder sick leave in Sweden: A population study. Work 59, 259–272. 

https:// doi. org/ 10. 3233/ WOR- 172672 (2018).
 2. Mastekaasa, A. Absenteeism in the public and the private sector: Does the public sector attract high absence employees?. J. Public 

Adm. Res. Theory 30, 60–76. https:// doi. org/ 10. 1093/ jopart/ muz003 (2020).
 3. Hussey, L., Turner, S., Thorley, K., McNamee, R. & Agius, R. Work-related sickness absence as reported by UK general practition-

ers. Occup. Med. (Lond) 62, 105–111. https:// doi. org/ 10. 1093/ occmed/ kqr205 (2012).
 4. Social Insurance Agency. Social Insurance in Figures 2020 (Social Insurance Agency, 2020).
 5. Försäkring, A. F. A. Kortvarig Sjukfrånvaro Bland Privatanställda Arbetare (Afa Försäkring, 2019).
 6. Försäkring, A. F. A. Unga i Arbetslivet - Långvarig Sjukfrånvaro och Allvarliga Arbetsolycksfall (AFA Försäkring, 2018).
 7. Bjorkenstam, E. et al. Sickness absence due to common mental disorders in young employees in Sweden: Are there differences in 

occupational class and employment sector?. Soc. Psychiatry Psychiatr. Epidemiol. 57, 1097–1106. https:// doi. org/ 10. 1007/ s00127- 
021- 02152-3 (2022).

 8. Torvik, F. A. et al. Mood, anxiety, and alcohol use disorders and later cause-specific sick leave in young adult employees. BMC 
Public Health 15, 702. https:// doi. org/ 10. 1186/ s12889- 016- 3427-9 (2016).

 9. Harkko, J. et al. Frequent short sickness absence, occupational health service utilisation and long-term sickness absence due to 
mental disorders among young employees. Int. Arch. Occup. Environ. Health 94, 1549–1558. https:// doi. org/ 10. 1007/ s00420- 021- 
01728-5 (2021).

 10. Public Health Agency of Sweden. Psykisk Hälsa och Suicidprevention. Lägesrapport 2019 (Public Health Agency of Sweden, 2019).
 11. Sadler, K. et al. Mental Health of Children and Young People in England, 2017 Trends and Characteristics (NHS Digital: Health and 

Social Care Information Centre, 2018).
 12. Twenge, J. M., Cooper, A. B., Joiner, T. E., Duffy, M. E. & Binau, S. G. Age, period, and cohort trends in mood disorder indicators 

and suicide-related outcomes in a nationally representative dataset, 2005–2017. J. Abnorm. Psychol. 128, 185–199. https:// doi. org/ 
10. 1037/ abn00 00410 (2019).

 13. Kessler, R. C. et al. Lifetime prevalence and age-of-onset distributions of DSM-IV disorders in the National Comorbidity Survey 
Replication. Arch. Gen. Psychiatry 62, 593–602 (2005).

 14. Ranoyen, I. et al. Developmental course of anxiety and depression from adolescence to young adulthood in a prospective Norwegian 
clinical cohort. Eur. Child Adolesc. Psychiatry 27, 1413–1423. https:// doi. org/ 10. 1007/ s00787- 018- 1139-7 (2018).

 15. Lewinsohn, P. M., Rohde, P., Klein, D. N. & Seeley, J. R. Natural course of adolescent major depressive disorder: I. Continuity into 
young adulthood. J. Am. Acad. Child Adolesc. Psychiatry 38, 56–63. https:// doi. org/ 10. 1097/ 00004 583- 19990 1000- 00020 (1999).

 16. Zarrella, I., Russolillo, L. A., Caviglia, G. & Perrella, R. Continuity and discontinuity between psychopathology of childhood and 
adulthood: A review on retrospective and prospective studies. Res. Psychother. 20, 248. https:// doi. org/ 10. 4081/ ripppo. 2017. 248 
(2017).

 17. Alaie, I. et al. Adolescent depression and adult labor market marginalization: A longitudinal cohort study. Eur. Child Adolesc. 
Psychiatry https:// doi. org/ 10. 1007/ s00787- 021- 01825-3 (2021).

 18. Goodman, A., Joyce, R. & Smith, J. P. The long shadow cast by childhood physical and mental problems on adult life. Proc. Natl. 
Acad. Sci. U. S. A. 108, 6032–6037. https:// doi. org/ 10. 1073/ pnas. 10169 70108 (2011).

 19. Clayborne, Z. M. & Colman, I. Associations between depression and health behaviour change: Findings from 8 cycles of the 
Canadian community health survey. Can. J. Psychiatry 64, 30–38. https:// doi. org/ 10. 1177/ 07067 43718 772523 (2019).

 20. Oerlemans, A. M., Wardenaar, K. J., Raven, D., Hartman, C. A. & Ormel, J. The association of developmental trajectories of ado-
lescent mental health with early-adult functioning. PLoS ONE 15, e0233648. https:// doi. org/ 10. 1371/ journ al. pone. 02336 48 (2020).

 21. Narusyte, J., Ropponen, A., Alexanderson, K. & Svedberg, P. Internalizing and externalizing problems in childhood and adolescence 
as predictors of work incapacity in young adulthood. Soc. Psychiatry Psychiatr. Epidemiol. https:// doi. org/ 10. 1007/ s00127- 017- 
1409-6 (2017).

 22. de Ridder, K., Pape, K., Krokstad, S. & Bjorngaard, J. H. Health in adolescence and subsequent receipt of social insurance benefits 
- The HUNT study. Tidsskr. Nor. Laegeforen. 135, 942–948. https:// doi. org/ 10. 4045/ tidss kr. 14. 0261 (2015).

 23. Hartikainen, E., Solovieva, S., Viikari-Juntura, E. & Leinonen, T. Associations of employment sector and occupational exposures 
with full and part-time sickness absence: Random and fixed effects analyses on panel data. Scand J. Work Environ. Health 48, 
148–157. https:// doi. org/ 10. 5271/ sjweh. 4003 (2022).

 24. Hettema, J. M., Prescott, C. A. & Kendler, K. S. A population-based twin study of generalized anxiety disorder in men and women. 
J. Nerv. Ment. Dis. 189, 413–420 (2001).

 25. Sullivan, P. F., Neale, M. C. & Kendler, K. S. Genetic epidemiology of major depression: Review and meta-analysis. Am. J. Psychiatry 
157, 1552–1562. https:// doi. org/ 10. 1176/ appi. ajp. 157. 10. 1552 (2000).

https://doi.org/10.3233/WOR-172672
https://doi.org/10.1093/jopart/muz003
https://doi.org/10.1093/occmed/kqr205
https://doi.org/10.1007/s00127-021-02152-3
https://doi.org/10.1007/s00127-021-02152-3
https://doi.org/10.1186/s12889-016-3427-9
https://doi.org/10.1007/s00420-021-01728-5
https://doi.org/10.1007/s00420-021-01728-5
https://doi.org/10.1037/abn0000410
https://doi.org/10.1037/abn0000410
https://doi.org/10.1007/s00787-018-1139-7
https://doi.org/10.1097/00004583-199901000-00020
https://doi.org/10.4081/ripppo.2017.248
https://doi.org/10.1007/s00787-021-01825-3
https://doi.org/10.1073/pnas.1016970108
https://doi.org/10.1177/0706743718772523
https://doi.org/10.1371/journal.pone.0233648
https://doi.org/10.1007/s00127-017-1409-6
https://doi.org/10.1007/s00127-017-1409-6
https://doi.org/10.4045/tidsskr.14.0261
https://doi.org/10.5271/sjweh.4003
https://doi.org/10.1176/appi.ajp.157.10.1552


7

Vol.:(0123456789)

Scientific Reports |        (2022) 12:18695  | https://doi.org/10.1038/s41598-022-21892-z

www.nature.com/scientificreports/

 26. Svedberg, P., Ropponen, A., Alexanderson, K., Lichtenstein, P. & Narusyte, J. Genetic susceptibility to sickness absence is similar 
among women and men: Findings from a Swedish twin cohort. Twin Res. Hum. Genet. 15, 642–648. https:// doi. org/ 10. 1017/ thg. 
2012. 47 (2012).

 27. Gjerde, L. C. et al. Genetic and environmental contributions to long-term sick leave and disability pension: A population-based 
study of young adult Norwegian twins. Twin Res. Hum. Genet. 16, 759–766. https:// doi. org/ 10. 1017/ thg. 2013. 36 (2013).

 28. Lichtenstein, P., Tuvblad, C., Larsson, H. & Carlstrom, E. The Swedish Twin study of CHild and adolescent development: The 
TCHAD-study. Twin Res. Hum. Genet. 10, 67–73 (2007).

 29. Lichtenstein, P. et al. The Swedish twin registry in the third millennium: An update. Twin Res. Hum. Genet. 9, 875–882. https:// 
doi. org/ 10. 1375/ 18324 27067 79462 444 (2006).

 30. Achenbach, T. M. & Rescorla, L. A. Manual for ASEBA School-Age Forms & Profiles (University of Vermont, Research Center for 
Children, Youth & Families, 2000).

 31. First, M. B., Spitzer, R. L., Gibbon, M., Williams, J. B. W. (Biometrics Research Department, New York State Psychiatric Institute, 
722 West 168 th Street, New York, New York 10032., New York, 1997).

 32. The SAS system. Version 9.4 (SAS Institute Inc., 2013).
 33. Koopmans, P. C., Roelen, C. A. & Groothoff, J. W. Sickness absence due to depressive symptoms. Int. Arch. Occup. Environ. Health 

81, 711–719. https:// doi. org/ 10. 1007/ s00420- 007- 0243-7 (2008).
 34. Sumanen, H., Pietilainen, O., Lahti, J., Lahelma, E. & Rahkonen, O. Sickness absence among young employees: Trends from 2002 

to 2013. J. Occup. Health 57, 474–481. https:// doi. org/ 10. 1539/ joh. 14- 0236- OA (2015).
 35. Committee, N. S. S. Sickness Absence in the Nordic Countries (Nordic Social Statistical Committee, 2015).
 36. Fombonne, E., Wostear, G., Cooper, V., Harrington, R. & Rutter, M. The Maudsley long-term follow-up of child and adolescent 

depression 1 Psychiatric outcomes in adulthood. Br. J. Psychiatry 179, 210–217. https:// doi. org/ 10. 1192/ bjp. 179.3. 210 (2001).
 37. Nystuen, P., Hagen, K. B. & Herrin, J. Mental health problems as a cause of long-term sick leave in the Norwegian workforce. Scand. 

J. Public Health 29, 175–182 (2001).
 38. Knudsen, A. K., Harvey, S. B., Mykletun, A. & Overland, S. Common mental disorders and long-term sickness absence in a general 

working population. The Hordaland health study. Acta Psychiatr. Scand. 127, 287–297. https:// doi. org/ 10. 1111/j. 1600- 0447. 2012. 
01902.x (2013).

 39. Narusyte, J., Ropponen, A., Alexanderson, K. & Svedberg, P. Genetic and environmental influences on disability pension due to 
mental diagnoses: Limited importance of major depression, generalized anxiety, and chronic fatigue. Twin Res. Hum. Genet. 19, 
10–16. https:// doi. org/ 10. 1017/ thg. 2015. 86 (2016).

 40. Torvik, F. A. et al. Genetic and environmental contributions to the relationship between internalizing disorders and sick leave 
granted for mental and somatic disorders. Twin Res. Hum. Genet. https:// doi. org/ 10. 1017/ thg. 2014. 27 (2014).

 41. Pedersen A & S, K. in The Nordic Models in Political Science Challenged, But Still Viable? (ed. Knutsen O) (Fagbokforlaget, Bergen, 
2017).

Acknowledgements
This study was supported by AFA Insurance (Grant No 190129) and Swedish Research Council (Grant No 
2019-01463). The study utilised data from the Swedish Twin project Of Disability pension and Sickness absence 
(STODS), one project of the REWHARD consortium supported by the Swedish Research Council (Grant No 
2017-00624). The Swedish Twin Registry (STR) is managed by Karolinska Institutet and receives funding through 
the Swedish Research Council under the grant no 2017-00641. The TCHAD study was supported by the Swed-
ish Research Council for Health, Working Life and Welfare (2004-0383) and the Swedish Research Council 
(2004-1415). STAGE was supported by the National Institute of Health, USA, grants DK 066134 and CA 085739.

Author contributions
Funding for the study was obtained by J.N. J.N. designed the study, performed the analyses, and drafted the 
first version of the manuscript. All co-authors contributed with their input regarding study design, analyses, 
interpretation of the results as well as preparation of the manuscript. All co-authors reviewed and approved the 
final version of the manuscript.

Funding
Open access funding provided by Karolinska Institute.

Competing interests 
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https:// doi. org/ 
10. 1038/ s41598- 022- 21892-z.

Correspondence and requests for materials should be addressed to J.N.

Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and 
institutional affiliations.

https://doi.org/10.1017/thg.2012.47
https://doi.org/10.1017/thg.2012.47
https://doi.org/10.1017/thg.2013.36
https://doi.org/10.1375/183242706779462444
https://doi.org/10.1375/183242706779462444
https://doi.org/10.1007/s00420-007-0243-7
https://doi.org/10.1539/joh.14-0236-OA
https://doi.org/10.1192/bjp.179.3.210
https://doi.org/10.1111/j.1600-0447.2012.01902.x
https://doi.org/10.1111/j.1600-0447.2012.01902.x
https://doi.org/10.1017/thg.2015.86
https://doi.org/10.1017/thg.2014.27
https://doi.org/10.1038/s41598-022-21892-z
https://doi.org/10.1038/s41598-022-21892-z
www.nature.com/reprints


8

Vol:.(1234567890)

Scientific Reports |        (2022) 12:18695  | https://doi.org/10.1038/s41598-022-21892-z

www.nature.com/scientificreports/

Open Access  This article is licensed under a Creative Commons Attribution 4.0 International 
License, which permits use, sharing, adaptation, distribution and reproduction in any medium or 

format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the 
Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from 
the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

© The Author(s) 2022

http://creativecommons.org/licenses/by/4.0/

	Sickness absence among young employees in private and public sectors with a history of depression and anxiety
	Material and methods
	Participants. 
	Ethical approval. 
	Measures. 
	Depression and anxiety. 

	Sickness absence. 
	Occupational sector. 
	Statistical analyses. 

	Results
	Discussion
	Strengths and limitations. 

	Conclusions
	References
	Acknowledgements


