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Sickness allowance is paid for short-term sickness absence and is thus an indicator of temporary ill health, but it is also associated with a heightened risk of receiving disability pension. Using event history analysis, we examined the long-term risk for disability pension receipt after first observed receipt of medically certified sickness allowance in each single year after sickness allowance was first recorded. Utilizing longitudinal data from the Finnish population register, covering the period 1989–2010, we observed 110,675 individuals aged 16–40 years at baseline. Using discrete-time hazard models, we estimated how the first observed receipt of sickness allowance was related to the risk of receiving disability pension, with an average follow-up time of 20.6 years. In this population, about 40 percent received sickness allowance and 10 percent received disability pension. In the first years after sickness allowance receipt, there was a substantial difference between long-term and short-term sickness allowance recipients in the hazard of becoming a disability pensioner. This difference levelled out over time, but even 20 years after the first observed sickness allowance receipt, the hazard of disability retirement was more than 15 times higher than that of non-recipients of sickness allowance. Patterns were similar for men and women. First observed receipt of sickness allowance is a powerful predictor for disability pension receipt, also in the very distant future. Thus, it can be used to monitor people with heightened risk of becoming more permanently ill and falling outside the labour market.
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INTRODUCTION

Like in the other Nordic countries, sickness allowance (SA) and disability pension (DP) are important pillars of the social security system in Finland, as they aim to maintain the welfare of people whose health is impaired. A key principle is that a well-functioning system finds a balance between the prevention of income loss due to work-inability and the need to match benefit receipt to actual work disability, while lenient rules may lead to misuse of DP as an early retirement scheme (1). The Finnish system is rather strict, though, as decisions on DP applications are centralised. About 20 percent of all applications are rejected (2), and the relative share of rejections tends to increase (3). DP is nevertheless a major cost factor to society, as return-to-work rates of DP recipients are low (4), with no apparent differences between full DP and partial DP in this respect (5, 6). About half of the Finnish population of 5.5 million persons are aged 25–64 (7). Even though the prevalence of DP has been declining from about 10 percent since the 1990s, currently as many as almost 7 percent of all men and women receive DP (8). The most common causes for being granted DP are mental and behavioural disorders, which account for about half, and musculoskeletal diseases, which account for one fifth of all diagnoses, respectively (9).

Whereas, DP receipt in Finland is not conditional on the receipt of SA, it is usually preceded by some period of receiving SA (10). The risk of becoming a disability pensioner is especially high in the first year after SA receipt (11), and it increases with the length of the sickness spell (12, 13). The most common causes for being granted SA are mental and behavioural disorders, which account for about one third of all sickness days, and musculoskeletal diseases, which account for slightly more than one fourth of all sickness days (14). While different diagnoses of SA are associated with different risks for subsequent DP receipt (15), any period of SA receipt increases the risk for receiving DP in the short term (16). Research on long-term SA recipients in Sweden suggests that the risk of becoming a disability pensioner decreases somewhat as time since SA receipt increases (13).

There is ample evidence about how socioeconomic and demographic characteristics affect SA and DP receipt. The risk for both SA and DP receipt increases with age (17), and so does the risk for DP receipt following SA receipt (18, 19). The risk for DP receipt is negatively related to socioeconomic status (16), although this association weakens with age (12). Marriage and higher income have protective effects (20), and so has employment (13). There are considerable differences between occupational classes in the underlying conditions for SA receipt (15, 21), and in how they translate into the DP risk (11, 16). Women have an overall higher prevalence of sickness absence than men, and they differ in the frequency of diagnoses that lead to SA (22, 23), in the subsequent DP risk (24, 25), as well as in their response to the replacement rate of the SA (26). When examining the association of SA and DP receipt in the long run, the use of longitudinal information on socioeconomic and demographic variables is of vital importance as they are likely to change over time.

In the Nordic context, the association between SA and DP receipt is fairly well-researched, but most studies have had a follow-up time of < 10 years and they have generally analysed the time under risk for DP as one single interval. Therefore, the aim with this study is 2-fold. Firstly, we quantify the association between first observed SA receipt and the DP receipt in the very long term, with a population-based sample in which individuals can be observed for up to 22 years. Thus, these longitudinal register data allow us to follow individuals over a half a working life. Secondly, we analyse the association between SA and DP on a year-to-year basis in order to determine whether and how the risk for DP changes with time since first observed SA receipt. We additionally look at the length of the period of the first observed SA receipt, to analyse whether any difference in DP receipt between short- and long-term SA recipients remains in the very long term. This approach will enable early detection of high-risk groups for DP and, thus, people with elevated risks of permanent poor health.



MATERIALS AND METHODS


Data

The data are based on Statistics Finland's longitudinal employment statistics files (used with permission number TK-53-768-12, all ethical testing has been conducted by Statistics Finland). They contain annual records for 1989–2010, representing individuals residing in Finland in any of these years, and allow for individual follow-up during this period. The dataset consists of a 5 percent random sample of the Finnish-speaking population, plus a similarly constructed 20 percent random sample of the Swedish-speaking population. Both groups are native and have equal constitutional rights. Normalised weights are used to account for the different sampling proportions.



Sickness Allowance and Disability Pension

In Finland, SA is paid by the Social Insurance Institution of Finland after a waiting period of 10 consecutive working days. It requires a medical certificate of work incapacity from a physician. The amount of SA is based on the income 2 years prior to the sickness spell. The replacement rate is 70 percent with no upper limit. SA is paid for a maximum of 300 working days per same diagnosis over a period of 2 calendar years. If work incapacity remains, DP may be applied for (27). We have approximated the total length of sickness absence per year via annual information on income and amount of SA received. As a sickness period can stretch over the turn of a calendar year, SA receipt in 2 consecutive calendar years was summed up to obtain total length of the SA receipt. To focus on time since first exposure and its long-term associations with DP receipt, we focus on the first SA receipt observed in the data. Time since first observed SA receipt, as measured in years, is consequently the exposure variable in focus.

When a physical or mental condition restricts the working capacity for a person aged under 65, he or she may be eligible for DP. The benefit is granted for a fixed period or indefinitely until age 65 (28). DP is usually preceded by a sickness spell, but it may be granted without a preceding SA period. We have obtained information about DP receipt from records on each person's labour market status as observed at the end of each calendar year.



Data Restrictions

We have restricted the data to persons who were 16–40 years in 1989, or turned 16 years in 1990 or 1991, which is the lowest age at which SA and DP can be claimed. The follow-up ends at age 60, because many persons start to drop out of the labour market via old-age or other retirement schemes by then (29), at the end of 2010, at death, or at emigration, whichever occurs first (Supplementary Figure 1). These data include 56,272 men and 54,403 women born 1949–1975. The duration of SA receipt is mostly short, that is, at most 2 months (Supplementary Table 1). Among men, 39.2 percent received SA and 9.9 percent received DP (Table 1). Among women, the respective shares are 39.8 percent and 9.1 percent. Among those who received DP, 9.7 percent of men and 9.9 percent of women did so without prior SA receipt (not shown). Among the DP recipients with prior SA receipt, ~10 percent became disability pensioners in the same calendar year they first received SA, and about half received DP within 3 years since first SA receipt (not shown). The mean follow-up time for individuals in the data was 20.6 years.


Table 1. Number of individuals, person years, and sickness allowance and disability pension recipients by sex in the data.
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Covariates

The covariates used are standard, known to be related to SA and DP receipt, and have thus been used in previous studies of this kind. They are time varying and refer to the situation at the end of a calendar year (Supplementary Table 1). Age was categorised into nine groups, ages 16–19 and 5-year groups spanning ages 20–24 to 55–59. Family situation distinguished between people living with a partner, those alone, and others. Region of residence separated 20 regions according to the NUTS3 classification, with Helsinki separated from the rest of the surrounding Uusimaa region. Population density of the municipality of residence, which has been found associated with SA and DP rates (16), is according to Statistics Finland's definition, and separated rural, semi-urban, and urban areas. Region of birth, which also correlates with health (30, 31), distinguished Southern, Western, Eastern, and Northern Finland, and persons born abroad. Education was categorised as basic, secondary, and tertiary. Job characteristics have been found to modify the association of SA and DP (16). We classified industry of work into eight categories, and additionally separated persons outside the labour force and unemployed individuals. Income refers to taxable income in quintiles. Homeownership, which is an important socioeconomic indicator in Finland (32), separated persons who lived in self-owned accommodation from others. Language group distinguished between Finnish speakers and Swedish speakers. Both are native and have equal constitutional rights, yet there are marked differences in health outcomes. Swedish speakers have lower age-specific mortality rates (33, 34), and lower rates of SA and DP receipt (17, 30). Calendar year of observation was used to control for any period-specific variation in DP receipt.



Statistical Analyses

The risk for DP receipt since time of first SA receipt was studied with discrete-time hazard models; see (35) for a similar analytic strategy. The results are presented as hazard ratios with 95 percent confidence intervals. Observations with no recorded SA receipt constituted the reference category for the exposure variable, that is, a person stayed in the reference group until observed receiving SA. The unit of follow-up time was calendar years. Zero on the time-axis referred to the same calendar year. We present unadjusted estimates and estimates adjusted for effects of all the control variables. Separate analyses were undertaken for men and women, as they generally differ in their association of SA and DP receipt (12, 16, 18). The statistical software SPSS 23 was used to conduct the analyses.

As robustness checks, we compared people who entered the observation window at different ages, with different labour market experience, as well as different birth cohorts, and found the results reported here to be largely stable across these alternative specifications.




RESULTS

One year after first SA receipt, the hazard of DP receipt was characterised by a notable peak (Figure 1). This is a reflection of the Finnish health-benefit system in which people move to DP after the exhaustion of SA at 300 days. In the same year as the receipt of SA (year 0), the hazard of DP receipt among men was ~35 times that of no SA being received, according to the adjusted estimates. It increased to a ratio of ~75 times 1 year after and dropped back to about ~25 times 2 years after. After that, SA receipt remained associated with a considerably elevated DP risk also in the very long term. The unadjusted hazard was 20–25 times that of the situation when not having received SA, and it even increased over time since first SA receipt. Adjustment for all the socioeconomic and demographic control variables lowered the hazard ratio somewhat, but even 20 years after first SA receipt, the hazard of becoming a disability pensioner was ~15 times higher as compared to when no SA was received. Short- and long-terms patterns for women appeared to be highly similar to those for men. We performed a likelihood ratio test to see if an adjusted model with interaction between sex and time since SA receipt improved the model fit compared to an adjusted model with main effects of sex and time since SA receipt. The interaction was found to be statistically not significant (p = 0.475). With regard to single estimates, the only more marked difference between the sexes was a higher effect size in year 1 in the unadjusted model for men as compared with the corresponding estimate from the unadjusted model for women (Figure 1).


[image: Figure 1]
FIGURE 1. Hazard ratios of DP receipt after first SA receipt in the short and long term. Results for men are presented in the left-hand panel and for women in the right-hand panel. Numbers reported are unadjusted and adjusted estimates with 95 percent confidence intervals.


When distinguishing the risk for DP receipt by length of SA receipt, and altering the scale of the graph, it became apparent that, for both men and women, the peak in the DP hazard in the first year after SA receipt was primarily related to SA receipt that exceeded 2 months (Figures 2, 3). This was expected, since SA generally is exhausted before DP is applied for. What is more remarkable, however, was the long-term pattern related to short SA receipt. While the DP hazard of men who received up to 2 months of SA was initially much lower than that of men with a longer first SA period, even a short period of SA receipt was associated with a permanently elevated risk for DP, with a hazard ratio of ~15. After ~10 years, the DP patterns for short-term and long-term SA recipients converged. The picture among women was similar. Short SA receipt was not associated with a short-term peak in the risk of DP, but with a steady long-term elevated DP risk, with a hazard ratio of around 15 as compared to non-receipt of SA. In the first 10 years after SA receipt, women who received SA for more than 2 months had a higher DP risk than women who received SA for a shorter period. Thereafter, the risks converged. These patterns suggest that also temporary sickness spells of short-time nature are highly useful for predicting permanent poor health.
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FIGURE 2. Hazard ratios of DP receipt after first SA receipt by length of SA receipt in the short term. Results for men are presented in the left-hand panel and for women in the right-hand panel. Numbers reported are unadjusted and adjusted estimates with 95 percent confidence intervals.
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FIGURE 3. Hazard ratios of DP receipt after first SA receipt by length of SA receipt in the long term. Results for men are presented in the left-hand panel and for women in the right-hand panel. Numbers reported are unadjusted and adjusted estimates with 95 percent confidence intervals. Numbers reported are adjusted estimates with 95 percent confidence intervals. The vertical line in each panel indicates the shift between short- and long-term follow-up at year 3.




DISCUSSION

We have investigated the association of first observed SA receipt with the risk for DP in the very long term, that is, with a follow-up of more than two decades, and we did so on a year-by-year basis. The very long follow-up is highly relevant from a public health perspective, as it essentially means that we have covered half a working life. The risk for DP was found to be highly elevated in the first year after SA receipt, but even after that, the risk remained considerably high and on a stable level. The short-term peak in the DP risk was driven by long SA periods. In the first 10 years, these persons had a higher DP risk than those with shorter SA periods, but thereafter the DP risk of the two groups largely converged. The results were similar for men and women.

In the short-term perspective, our findings corroborate results from Sweden (11) and Norway (12, 18), which suggest that the DP risk of long-term SA recipients is several-fold higher than that of short-term SA recipients within the time span of a few years. The peak in the DP risk for long-term SA recipients 1 year after first SA receipt is a reflection of the Finnish system, which allows SA receipt for a maximum of 300 working days. A more novel finding is the absence of a short-term peak in DP receipt for persons with short periods of SA receipt. To some extent, these results reflect findings from recent research from Finland (16), which has shown that the DP risk increases with the length of a SA spell, particularly if it lasts longer than 180 days. However, the follow-up in that study was no longer than 7 years. In this paper, we have shown that patterns in the correlation of SA with DP receipt for long SA spells and short SA spells converge over time, and that after ~10 years after first SA receipt, they lie at roughly the same high levels.

To our knowledge, this paper is the first which has studied in detail how the interrelation of SA with DP receipt changes as time since SA receipt increases. It has been based on high-quality register data with practically no attrition. Receipt of SA and DP was based on objective assessments made by physicians. The data facilitated a population-based study in order to analyse the DP risk since first observed SA receipt with a very long-term perspective. Previous research on the influence of SA on DP receipt has had a short- or medium-term perspective, meaning that the follow-up period has been two (5), three (12), five (11, 18), seven (16), or up to 10 years (10, 13, 15, 36, 37). Few studies have covered a period exceeding 10 years (19, 38–40). Furthermore, it has been common to analyse some specific cohorts of SA or DP recipients (5, 10, 12, 13, 18, 36). Among studies focussing on only one specific diagnosis for SA receipt (24, 41), follow-up exceeding 10 years has been more common (42, 43). Studies with the longest follow-up, which have analysed the association of all-cause SA on DP, cover ~15 years (19, 38, 39), but have either been based on rather small surveys linked to the population register (19, 39), or on records of one large employer (38). Those results may not be representative for the population at large, which should be considered highly essential from a public health perspective. Population-based studies have been less common (11, 15, 16, 37), and even fewer have had a follow-up that exceeds 10 years. Furthermore, previous studies have also bundled up the time under risk for DP receipt.

SA receipt as observed in our data is a reliable indicator for ill health because it is relying on the certification from a physician. However, the set up did not allow for information on health behaviours, such as smoking (44), which often can be obtained from survey data. Surveys, on the other hand, have the general drawback of self-reporting problems that may stem from selectivity due to ability or motivation to participate, or recall bias (45). Our data had no information about the underlying causes for SA and DP, which somewhat limits our conclusions. Our approximation of the length of SA spells via the fixed reimbursement rate and income may also have led to some inaccuracy. Furthermore, we could not separate full-time and part-time SA periods, although this impediment concerns only the last 3 years of the observation period. Part-time SA was introduced in Finland in 2007, and < 5 percent of all SA recipients received part-time SA in 2007–2010 (14). An avenue for future research could, nevertheless, be to study the causes for SA and DP, together with the part-time solutions, as part-time DP more typically follows part-time SA than full-time DP does, particularly if the return to work fails (5).

Our research has shown that also short SA periods may function as a strong indicator for reduced work ability both in the short term and, even more so, in the very long term. These findings reveal that there is strong negative health selection into the group of first-time SA recipients, and that this selection is pronounced and visible over time, that is, after very many years.

Current policy measures in Finland are correctly emphasising early interventions. In 2012, several legislative changes were introduced and together they are referred to as the 30-60-90 rule (46). This means that employers are obligated to notify the occupational health care provider of their employees' prolonged sickness after 30 days in order to claim daily allowance from Social Insurance Institution of Finland within 60 days, and an assessment by a physician certifying the remaining work ability must be delivered to the Social Insurance Institution within 90 days. In Finland, unemployed persons do not have access to occupational health care. In terms of effective rehabilitation of the whole working age population, initiatives that focus on the prevention of prolonged health problems also among the unemployed should, thus, be favoured.



CONCLUSION

Long periods of receiving medically certified sickness allowance signal a heightened risk for disability pension in the short term. However, even short first-time spells of receiving sickness allowance work as a strong signal of reduced work ability, also in the very long term. Men and women are highly similar in the DP risk pattern after SA receipt.



DATA AVAILABILITY STATEMENT

The data analyzed in this study are subject to the following licenses/restrictions: The data were obtained from Statistics Finland's longitudinal employment statistics files (used with permission number TK-53-768-12). The data are available from Statistics Finland, but restrictions apply to the availability of these data, which were used under license for the current study, and so are not publicly available.



ETHICS STATEMENT

Ethical review and approval was not required for the study on human participants in accordance with the local legislation and institutional requirements. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

JK drafted the manuscript and contributed to the analysis of the data. KR conducted the statistical analyses, commented on the manuscript, and contributed to the background and discussion section. JS was responsible for the concept of the study, commented on the manuscript, and contributed continuously in the writing process. All authors read and approve of the final manuscript.



FUNDING

This work was supported by Svenska Litteratursällskapet i Finland (Ansökan 2363) and Stiftelsens för Åbo Akademi Forskningsinstitut.



SUPPLEMENTARY MATERIAL

The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fpubh.2021.556648/full#supplementary-material

Supplementary Figure 1. Observation plan. Grey shaded area is the observation window.

Supplementary Table 1. Variables' distributions by person years and DP rate, by sex.



ABBREVIATIONS

DP, disability pension; SA, sickness allowance.



REFERENCES

 1. Börsch-Supan A, Bucher-Koenen T, Hanemann F. Early Determinants of Work Disability in an International Perspective. Munich: MEA - Munich Center for the Economics of Aging. (2017). doi: 10.2139/ssrn.3003821

 2. Hytti H. Why are swedes sick but finns unemployed? Int J Soc Welf. (2006) 15:131–41. doi: 10.1111/j.1468-2397.2006.00412.x

 3. Perhoniemi R, Blomgren J, Laaksonen M. Determinants of disability pension applications and awarded disability pensions in Finland, 2009 and 2014. Scand J Public Health. (2020) 48:172–80. doi: 10.1177/1403494819843778

 4. Saarela J, Finnäs F. Language-group differences in very early retirement in Finland. Demogr Res. (2002) 7:49–66. doi: 10.4054/DemRes.2002.7.3

 5. Kausto J, Virta L, Luukkonen R, Viikari-Juntura E. Associations between partial sickness benefit and disability pensions: initial findings of a Finnish nationwide register study. BMC Public Health. (2010) 23:361. doi: 10.1186/1471-2458-10-361

 6. Laaksonen M, Gould R. Return to work after temporary disability pension in Finland. J Occup Rehabil. (2015) 25:471–80. doi: 10.1007/s10926-014-9554-1

 7. Statistics Finland. Statistics Finland's PxWeb databases: Population 31.12. by Year, Sex, Information and Age. (2020). Available online at: http://pxnet2.stat.fi/PXWeb/pxweb/en/StatFin/StatFin__vrm__vaerak/statfin_vaerak_pxt_11rc.px/table/tableViewLayout1/ (accessed May 05, 2020).

 8. Finnish Institute for Health and Welfare. Sotkanet.fi. Population Aged 25-64 Receiving Disability Pension, as % of Total Population of Same Age. (2020). Available online at: https://sotkanet.fi/sotkanet/en/taulukko/?indicator=s84vtU4ptNatMAMA&region=s07MBAA=&year=sy5ztC7V0zUEAA==&gender=m;f;t&abs=f&color=f&buildVersion=3.0-SNAPSHOT&buildTimestamp=202010160741 (accessed October 19, 2020).

 9. Finnish Centre for Pensions. Statistical Yearbook of Pensioners in Finland 2018. Helsinki: Finnish Centre for Pensions (2019). p. 26.

 10. Laaksonen M, Blomgren J, Gould R. Sickness allowance trajectories preceding disability retirement: a register-based retrospective study. Eur J Public Health. (2016) 26:1050–5. doi: 10.1093/eurpub/ckw081

 11. Helgadóttir B, Narusyte J, Ropponen A, Bergström G, Mather L, Blom V, et al. The role of occupational class on the association between sickness absence and disability pension: a Swedish register-based twin study. Scand J Work Environ Health. (2011) 37:464–72. doi: 10.5271/sjweh.3816

 12. Gjesdal S, Bratberg E. Diagnosis and duration of sickness as predictors for disability pension: results from a three-year, multi-register based and prospective study. Scand J Public Health. (2003) 31:246–54. doi: 10.1080/14034940210165154

 13. Karlsson N, Carstensen J, Gjesdal S, Alexanderson K. Risk factors for disability pension in a population-based cohort of men and women on long-term sick leave in Sweden. Eur J Public Health. (2008) 18:224–31. doi: 10.1093/eurpub/ckm128

 14. The Social Insurance Institution. Kelan Tilastollinen Vuosikirja - FPA:s Statistiska Årsbok - Statistical Yearbook of the Social Insurance Institution 2019. Helsinki: The Social Insurance Institution (2020). p. 496.

 15. Pekkala J, Blomgren J, Pietiläinen O, Lahelma E, Rahkonen O. Occupational class differences in long sickness absence: a register-based study of 2.1 million Finnish women and men in 1996-2013. BMJ Open. (2017) 7:e014325. doi: 10.1136/bmjopen-2016-014325

 16. Salonen L, Blomgren J, Laaksonen M, Niemelä M. Sickness absence as a predictor of disability retirement in different occupational classes: a register-based study of a working-age cohort in Finland in 2007-2014. BMJ Open. (2018) 8:e020491. doi: 10.1136/bmjopen-2017-020491

 17. Reini K, Saarela J. Differences in sickness allowance receipt between Swedish speakers and Finnish speakers in Finland: a register-based study. Finn Yearb Popul Res. (2018) 52:43–58. doi: 10.23979/fypr.66598

 18. Gjesdal S, Bratberg E. The role of gender in long-term sickness absence and transition to permanent disability benefits: results from a multiregister based, prospective study in Norway. Eur J Public Health. (2002) 12:180–6. doi: 10.1093/eurpub/12.3.180

 19. Wallmann T, Wedel H, Palmer E, Rosengren A, Johansson S, Eriksson H, et al. Sick-leave track record and other potential predictors of a disability pension. A population based study of 8,218 men and women followed for 16 years. BMC Public Health. (2009) 9:104. doi: 10.1186/1471-2458-9-104

 20. Leinonen T, Martikainen P, Lahelma E. Interrelationships between education, occupational social class, and income as determinants of disability retirement. Scand J Public Health. (2012) 40:157–66. doi: 10.1177/1403494811435492

 21. Pekkala J, Blomgren J, Pietiläinen O, Lahelma E, Rahkonen O. Occupational class differences in diagnostic-specific sickness absence: a register-based study in the Finnish population, 2005–2014. BMC Public Health. (2017) 17:670. doi: 10.1186/s12889-017-4674-0

 22. Sterud T. Work-related gender differences in physician-certified sick leave: a prospective study of the general working population in Norway. BMC Musculoskelet Disord. (2017) 40:361–9. doi: 10.5271/sjweh.3427

 23. Leinonen T, Viikari-Juntura E, Husgafvel-Pursiainen K, Virta LJ, Laaksonen M, Autti-Rämö I, et al. Labour market segregation and gender differences in sickness absence: trends in 2005–2013 in Finland. Ann Work Expo Health. (2018) 62:438–49. doi: 10.1093/annweh/wxx107

 24. Gjesdal S, Bratberg E, Mæland J. Gender differences in disability after sickness absence with musculoskeletal disorders: five-year prospective study of 37,942 women and 26,307 men. BMC Musculoskelet Disord. (2011) 12:37. doi: 10.1186/1471-2474-12-37

 25. Polvinen A, Laaksonen M, Gould R, Lahelma E, Martikainen P. The contribution of major diagnostic causes to socioeconomic differences in disability retirement. Scand J Work Environ Health. (2014) 40:353–60. doi: 10.5271/sjweh.3411

 26. Böckerman P, Kanninen O, Suoniemi I. A kink that makes you sick: the effect of sick pay on absence. J Appl Econ. (2018) 33:568–79. doi: 10.1002/jae.2620

 27. The Social Insurance Institution of Finland. Sickness Allowance. (2020). Available online at: https://www.kela.fi/web/en/sickness-allowance (accessed October 22, 2020).

 28. Ministry of Social Affairs and Health. Characteristics of the Social Security System in Finland. Helsinki: Ministry of Social Affairs and Health; Brochures of the Ministry of Social Affairs and Health 2007:9eng. (2007).

 29. Saarela J, Finnäs F. Geographical extraction and the Finnish-Swedish health differential in Finland. Yearb Popul Res Finland. (2005) 41:61–73. doi: 10.23979/fypr.45014

 30. Saarela J, Finnäs F. Geographic ancestry and mortality from ischemic heart disease: evidence from the Finnish population register. Popul Rev. (2009) 48:64–82. doi: 10.1353/prv.0.0015

 31. Laaksonen M, Martikainen P, Nihtilä E, Rahkonen O, Lahelma E. Home ownership and mortality: a register-based follow-up study of 300 000 Finns. J Epidemiol Community Health. (2008) 62:293–7. doi: 10.1136/jech.2007.061309

 32. Koskinen S, Martelin T. Why is mortality low among the Swedish-speaking minority in Finland? Yearb Popul Res Finland. (2003) 39:15–31. doi: 10.23979/fypr.44982

 33. Saarela J, Finnäs F. Regional mortality variation in Finland: a study of two population groups. Genus. (2006) 62:169–211. Available online at: http://www.jstor.org/stable/29789314

 34. Klein J, Saarela J. Labour market status at ages 50-64 and all-cause mortality at ages 65-70: a longitudinal study from Finland. Finn Yearb Popul Res. (2019) 53:51–72. doi: 10.23979/fypr.70216

 35. Saarela J, Stanfors M, Rostila M. In sickness or in health? Register-based evidence on partners' mutual receipt of sickness allowance and disability pension. Soc Sci Med. (2019) 240:112576. doi: 10.1016/j.socscimed.2019.112576

 36. Madsen A. Return to work after first incidence of long-term sickness absence: a 10-year prospective follow-up study identifying labour-market trajectories using sequence analysis. Scand J Public Health. (2020) 48:134–43. doi: 10.1177/1403494818821003

 37. Kivimäki M, Ferrie J, Hagberg J, Head J, Westerlund H, Vahtera J, et al. Diagnosis-specific sick leave as a risk marker for disability pension in a Swedish population. J Epidemiol Community Health. (2007) 61:915–20. doi: 10.1136/jech.2006.055426

 38. Alexanderson K, Kivimäki M, Ferrie J, Westerlund H, Vahtera J, Singh-Manoux A, et al. Diagnosis-specific sick leave as a long-term predictor of disability pension: a 13-year follow-up of the GAZEL cohort study. J Epidemiol Community Health. (2012) 66:155–9. doi: 10.1136/jech.2010.126789

 39. Labriola M, Lund T. Self-reported sickness absence as a risk marker of future disability pension. Prospective findings from the DWECS/DREAM study 1990-2004. Int J Med Sci. (2007) 4:153–8. doi: 10.7150/ijms.4.153

 40. Helgesson M, Johansson B, Nordqvist T, Lundberg I, Vingård E. Sickness absence at a young age and later sickness absence, disability pension, death, unemployment and income in native Swedes and immigrants. Eur J Public Health. (2015) 25:688–92. doi: 10.1093/eurpub/cku250

 41. Alexanderson K, Borg K, Hensing G. Sickness absence with low-back, shoulder, or neck diagnoses: An 11-year follow-up regarding gender differences in sickness absence and disability pension. Work. (2005) 2:115–24.

 42. Borg K, Hensing G, Alexanderson K. Risk factors for disability pension over 11 years in a cohort of young persons initially sick-listed with low back, neck, or shoulder diagnoses. Scand J Public Health. (2004) 32:272–8. doi: 10.1080/14034940310019524

 43. Wedegaertner F, Arnhold-Kerri S, Sittaro NA, Bleich S, Geyer S, Lee WE. Depression- and anxiety-related sick leave and the risk of permanent disability and mortality in the working population in Germany: a cohort study. BMC Public Health. (2013) 13:145. doi: 10.1186/1471-2458-13-145

 44. Amiri S, Behnezhad S. Smoking and disability pension: a systematic review and meta-analysis. Public Health. (2020) 186:297–303. doi: 10.1016/j.puhe.2020.04.013

 45. Knapstad M, Löve J, Holmgren K, Hensing G, Øverland S. Registry-based analysis of participator representativeness: a source of concern for sickness absence research? BMJ Open. (2016) 6:e012372. doi: 10.1136/bmjopen-2016-012372

 46. Halonen J, Solovieve S, Pentti J, Kivimäki M, Vahtera J, Viikari-Juntura E. Effectiveness of legislative changes obligating notification of prolonged sickness absence and assessment of remaining work ability on return to work and work participation: a natural experiment in Finland. Occup Environ Med. (2016) 73:42–50. doi: 10.1136/oemed-2015-103131

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Copyright © 2021 Klein, Reini and Saarela. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fpubh-09-556648-g003.gif
Hazard ratio of DP receipt

120

100

w0

2

o s 10 15 20

Vearssince first SA receipt
eference category: No SA receipt (set to 1)

120

100

w0

20

ol

s
Years since frst A receipt

—SA>2months

10

5 2

SA <2 months





OPS/images/fpubh-09-556648-t001.jpg
Number of individuals

Number of person years

Number of sickness allowance recipients
Number of disability pension recipients

56,272
1,150,056
22,086
5,657

Women

54,403
1,128,826
21,667
4,967






OPS/xhtml/Nav.xhtml




Contents





		Cover



		Sickness Absence and Disability Pension in the Very Long Term: A Finnish Register-Based Study With 20 Years Follow-Up



		Introduction



		Materials and Methods



		Data



		Sickness Allowance and Disability Pension



		Data Restrictions



		Covariates



		Statistical Analyses







		Results



		Discussion



		Conclusion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		Funding



		Supplementary Material



		Abbreviations



		References

















OPS/images/cover.jpg
, frontiers
in Public Health

Sickness Absence and Disability
Pension in the Very Long Term: A
Finnish Register-Based Study With

20 Years Follow-Up





OPS/images/fpubh-09-556648-g001.gif
‘Hazard ratio of DP receipt

120

100

£

a0

2

o s 1 1 2

Years since first SA receipt
Reference category: No SA receipt (set to 1)

s
Years since frst SA receipt
— Adjusted

—Unadjusted

10

15

2





OPS/images/fpubh-09-556648-g002.gif
250 -

N
2
s

B
8
g
3
s

250

200

150

100

50

o 1 2 3 o 1 2 3
Years since first SA receipt  Years since first SA receipt
Reference category: No SA receipt (set to 1)
——5A>2 months
——SA <2 months










OPS/images/crossmark.jpg
©

2

i

|





OPS/images/logo.jpg
’ frontiers
in Public Health





