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Objectives: The aim of this nationwide study was to examine the association

between age at retirement and dementia risk, with a follow-up period of up to

24 years.

Methods/design: This cohort study comprised Swedish citizens born in 1930 who

were alive in the year 1990 (n = 63 505). The cohort was followed for incidents of

dementia through data provided by the Swedish National Patient Register and the

Cause of Death Register. Age at retirement and socioeconomic variables were

retrieved from Statistics Sweden.

Results: During the follow-up, 5181 individuals received a dementia diagnosis. Com-

peting risk regression models, adjusted for sex, education, marital status, occupation,

and previous history of cardiovascular diseases, showed that later-than-average

retirement age was associated with decreased dementia risk.

Conclusions: The present results support the idea that individuals who retired at an

older age have a decrease risk of dementia. However, as this was an observation

study, unmeasured factors, such as premorbid cognitive level and genetic predisposi-

tion, may have influenced our findings and remains to be elucidated in future studies.
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1 | INTRODUCTION

It has been argued that an enriched environment throughout life may

provide an individual with a higher cognitive reserve that may com-

pensate for age-related cognitive decline and consequently postpone

onset of dementia.1,2 Suggested proxies for cognitive reserve include

educational attainment, leisure activities, and social activities. A factor

that is highly relevant to the cognitive reserve hypothesis is an indi-

vidual's work life, but this factor has so far received less attention.

There are several reasons why job-related factors may be potential

moderators of age-related cognitive decline and dementia onset. First,

we typically spend a large portion of our adult life at the work place, and

many people receive majority of their social contacts and mental

stimulating activates from their works. Second, this type of activity (in

modern society) declines, often abruptly, as we retire. At this point, it is

relevant to point out that the typical timing of pension/retirement actu-

ally coincides with the average age of onset of decline that has been

observed across a variety of process-based (or “fluid” as opposed to

“crystallized”) cognitive abilities, is discernible around age 60 or

65 years.3,4

The potential protective effect of staying active longer for dementia

is of fundamental importance also from a socioeconomic perspective.

We may need to work longer to cope with increased costs associated

with population aging seen in Western countries, and this issue have

consequently been addressed in a few previous studies.5-8 For example,

Lupton et al5 conducted a retrospective study, based on probable AD
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cases, showing later retirement age to delay the onset of AD. Another

retrospective study by Grotz et al6 on AD patients that were referred to

clinical centers for evaluation, indicated similar results in initial analyses.

However, after considering potential bias due to reverse causality (ie,

that persons may retire because of cognitive impairment) the effect of

retirement on dementia risk was no longer significant.6 Furthermore, a

large-scale register based study,8 involving self-employed workers in

France, revealed a hazard ratio for dementia risk of 0.97 (95% confidence

interval [CI]) per extra year of age at retirement. However, this study

includes only self-employed craft workers and shopkeepers, with a spe-

cific health and pension insurance plan, and thereby limiting the generali-

zation of the findings to the full population.

Furthermore, there are reasonably large differences in the effect

of retirement depending on whether an individual retires earlier due

to ill health or if timing of retirement coincides with that expected

with the national setting.9 Poorer physical health may result in prema-

ture retirement, resulting in a much smaller retirement income. This

may affect the opportunities for various recreational activities and

lifestyle habits that in turn,10 might increase the risk of dementia. It is

therefore possible that earlier retirement increases the risk of demen-

tia not due to less/extra engagement in work activity, but because of

health factors and socioeconomic factors. Hence, it is important that

studies investigating the relationship between age at retirement and

incidence of dementia consider all of these factors.

The objective of the present study was, therefore, to extend pervious

work on the association between age at retirement and risk of dementia,

while considering a number of factors (eg, education, socioeconomic situ-

ation, and health) that might modify this association. For this purpose, we

examined longitudinal data from an extensive national registry. A Swedish

birth cohort, aged 60 years at baseline (and born in 1930), were followed

with regard to incident of dementia over a period of up to 24 years.

2 | MATERIALS AND METHODS

2.1 | Data source

This study was based on data from the Linnaeus database,11 a

national, population-based, database with linked data from various

national registers, including data from Statistics Sweden, the Swedish

National Patient Register, and the Swedish Cause of Death Register.

Data from Statistic Sweden contains information regarding demo-

graphic characteristics, education level, income from taxations, and

data on pensions from the national retirement pension system. The

Swedish National Patient Register captures inpatient register, with

hospital-based diagnosis care, and the Swedish Cause of Death Regis-

ter comprises register of causes of death (main and contributory). All

registers include the entire Swedish population, involve annually data,

and use diagnosis classifications from the International Classification

of Diseases (ICD). The Swedish National Patient register has shown

predictive value of approximately of 85% to 95% for most diagno-

ses,12 and the Cause of Death Register has an underlying cause of

death reported in among 96% of all individuals.13

2.2 | Participants

The sample included all individuals born in 1930 that where alive in the

year 1990. We excluded persons 17 514 who earned zero income due to

unemployment or other reasons, 17 with dementia diagnosis prior to 1990,

and 154 whose education level was missing, leaving a final sample of

63 505 individuals. Persons who were unemployment were excluded since

this study aimed to examine the effect of leaving paid work on dementia.

2.3 | Retirement variable

Timing of retirement is defined as the first year when income from

pension benefits is equal to or exceeds 50% of the total annual earn-

ings (including employment income, income from self-employment,

and disability benefits).14 Pension benefits are the sum of income

from old-age public pension, occupational pensions, early pension, or

voluntary private pension. The reason for using this definition of

retirement is that timing of retirement in Sweden is not always clear-

cut. For many people, retirement is a gradual transition, and some

people continue to work part-time.

2.4 | Diagnoses of dementia and death

Dementia diagnoses were retrieved from both the National Patient

Register and the Cause of Death Register. These registers have been

shown to provide a high specificity for detecting dementia and moder-

ate sensitivities (ie, missing dementia cases).15,16 The following codes

from ICD-10 were used for to confirm the dementia diagnosis; F00

(Alzheimer's disease), F01 (vascular dementia), and F03 (dementia of

Key points

• Prior research has suggested that the transition from

work to retirement can lead to reduced cognitive stimula-

tion, which may have a deteriorating effect on a person's

cognitive health and indicate an increased risk of subse-

quently receiving a dementia diagnosis.

• This study showed that later-than-average age of retire-

ment was associated with a decreased risk of dementia.

• These findings supports the idea that higher age at retire-

ment is associated with reduced risk of dementia. How-

ever, it also highlight the complexity of retirement's

relationship to dementia and suggest that underlying fac-

tors, such as premorbid cognitive level and genetic pre-

disposition, may have influenced the findings and need to

be considered in future studies before any causal infer-

ences are drawn.
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unspecified type). Diagnosis of dementia from ICD-8 and ICD-9 (code

290) was also included to find dementia cases before 1997. Date of

diagnosis of death (all causes) was derived from death records in the

Swedish Cause of Death Registry.

2.5 | Covariates

In addition to age and sex, several sociodemographic variables collected

at baseline (1990) were considered as potential confounders. The

sociodemographic factors included were education (classified as low

[≤ 9 years], intermediate [10-12 years], and high [≥13 years]), marital sta-

tus (married vs not married), and employment (defined as in blue and

white collar, self-employed, and unknown). We also adjusted for previous

history of cardiovascular diseases (CVD) during the years 1980-1990.

CVD was defined by the first hospitalization caused by coronary heart

disease, stroke, or heart failure and were coded according to the ICD-8

and ICD-9 codes (410-414, 428, 430-438, and 440-448).

2.6 | Statistical methods

Differences in background characteristics between participants who devel-

oped dementia or remained dementia-free were tested used chi-square

tests (categorical variables) and student's t-test (continuous variables).

We estimated the risk of developing dementia during follow-up by

retirement age by using competing risk regression (CRR) modeling

treating mortality as a competing event.17 In competing risk data, an indi-

vidual can potentially fail from several competing events, here, the com-

peting events are dementia and death. In such analysis, an individual

who die is no longer at risk of dementia and is treated essentially as cen-

sored, in opposed to the ordinary Cox regression where censoring is

assumed unrelated to an individual's risk of developing dementia (ie, cen-

soring is uninformative).18

For the CRR models, proportional hazards (PH) assumption was

assessed by fitting models including time-by-covariate interactions for

covariates showing a nonrandom patterns against time by plotting

Schoenfeld's residuals. Significant interactions were found to for sex,

marital status, and history of cardiovascular disease and were thus

included in the final model to account for the violation of the PH

assumption. A significant parameter estimate indicates that the hazard

ratio associated with this factor is not constant over time.

Time to event was calculated as date of entry into the study

(1990) to the year of dementia diagnosis, being lost-to-follow-up,

death, or date of final follow-up (2014), depending on which event

came first. Statistical analysis was performed using the cmprsk pack-

age in R (R Core Team, 2018).18,19

3 | RESULTS

During the 24-year follow-up, 5181 (9.6%) individuals had developed

dementia and 21 065 (39.1%) died without a dementia diagnosis.

Mean (SD) time of censoring was 20.9 (5.2) years and mean time to

dementia diagnosis was 19.2 (4.4) years. Those who had developed

dementia at follow-up were significantly more often women, less

likely to be married, less highly educated, and less likely to have

white-collar jobs at baseline. They were also more likely to have died

at follow-up, see Table 1.

The distribution of age at retirement in this sample is shown in

Figure 1. Most persons (44.1%) retired at age 65 years old, an age that

corresponds well with the most common retirement age in Sweden.

About 40.5% retired before 65 years, and 15.3% retired after

65 years.

We first evaluated the association between retirement age and

risk of dementia for the full sample. A competing risk regression

model, adjusting for sex, showed a trend, although not significantly,

toward decreased risk of dementia with increase age of retirement

(HR = 0.99, 95% CI 0.97-1.00, P = .065). Additional adjustment for

marital status, education, employment, history of cardiovascular dis-

ease, and covariate-by-time interactions for sex, marital status, and

history of cardiovascular disease revealed a significant association,

whereas increase age of retirement with 1 year was associated with a

1.02-fold lower risk of dementia (HR = 0.98, 95% CI 0.97-1.00,

P = .045), see Table 2.

We thereafter analyzed the three different categories of retire-

ment age: early (aged ≤64 years of age), usual (65 years of age; refer-

ence category), and late (≥ 66 years of age). In a fully adjusted

analysis, the results show that those who retired at 66 years and over

had a 2.9-fold lower risk of dementia (HR = 0.35, 95% CI 0.24-0.49,

P < .001), than those who retired at 65 years. However, the effect

was attenuated over time as indicated by a significant time-by-covari-

ate interaction for late retirement age (HR = 1.05, 95% CI 1.03-1.07,

P < .001). This suggests that the strong positive effect of later retire-

ment age on dementia risk was more pronounced at younger ages and

decreases over time. There was no significant association among

those who retired earlier (between 61 and 64 years of age). The

results are found in Table 3.

To take into account the possibility that retirement was in part a

result of dementia, a sensitive analysis was done by excluding individ-

uals diagnosed with dementia or died within 3 years after retirement

(N = 1528). The results yield similar to those of the primary analyses,

in that later retirement was associated with a decreased risk of

dementia (HR = 0.78, 95% CI 0.76-0.80, P < .001). However, the

effect was attenuated over time as indicated by a significant time-by-

covariate interaction for retirement age (HR = 1.01, 95% CI 1.01-1.01,

P < .001). This suggests that the positive effect of later retirement age

on dementia risk was more pronounced at younger ages and that after

the age of 80 years only small and nonsignificant effects were found.

4 | DISCUSSION

The present study examined whether age of retirement is associated

with incidence of dementia in a nationwide Swedish cohort study with

up to 24 years of follow-up. After controlling for several potentially
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confounding factors (ie, sex, education, marital status, occupation, and

previous history of cardiovascular diseases), we found age of retire-

ment to be associated with decreased risk of dementia.

According to the literature, a later age of retirement is related to

decreased dementia risk, including later onset of AD,5-8 and better

preserved cognitive function.20 The results from the present study,

showing that a higher age of retirement is associated with a reduced

risk of dementia, are consistent with these earlier findings. A common

explanation for why delaying retirement may be beneficial for

cognitive health is that retirement may be associated with a drop in

mental and social stimulation. Accordingly, it has been proposed that

people who work for a longer time keep up their cognitive level for a

longer period, thereby reducing the risk of dementia diseases or

delaying its onset.5-8 As such, the results are consistent with a “use it

or lose it” perspective and the cognitive reserve hypothesis.2,21

However, before strong conclusions related to causality can be

drawn, further research focused on potential mediating factors and

including additional uncontrolled factors is required. With regard to

TABLE 1 Baseline characteristics of participants who remained or did not remain dementia free at follow-up

Characteristic No dementia, n = 57 423 All-cause dementia, n = 6082 P-Value

Man, n (%) 28 980 (50.5) 2921 (48.0) <.001

Age at retirement, mean (SD) 64.3 (1.59) 64.3 (1.52) .129

Married, n (%) 42 036 (73.2) 4347 (71.5) .004

Education, n (%)

≤9 years 29 904 (52.1) 3273 (53.8) .010

10-12 years 18 456 (32.1) 1927 (31.7) .477

≥13 years 9063 (15.8) 882 (14.5) .009

Employment

Blue-collar jobs 22 027 (38.4) 2397 (39.4) .111

White-collar jobs 22 787 (39.7) 2306 (37.9) .008

Self-employed 4482 (7.8) 477 (7.8) .937

Unknown 8127 (14.1) 902 (14.9) .156

Prior cardiovascular diseases, n (%) 2293 (4.0) 245 (4.0) .921

Dead, n (%) 25 104 (43.7) 4645 (76.4) <.001

Age at event of death, mean (SD) 76.9 (5.77) 80.4 (3.85) <.001
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the mechanisms underlying the observed link between retirement and

dementia, factors such as cognitively and socially stimulating activities

at work and during people's spare time, as well as changes in these

that may follow retirement need to be considered. For some people,

retirement may be associated with an abrupt reduction in activity

engagement, and living a less active life has been found to be associ-

ated with more rapid cognitive decline.22,23 Furthermore, retirement

may increase the feelings of loneliness that can lead to serious mental

and physical health consequences in addition to the risk of developing

dementia later in life.24

The complexity of one's work is a suggested mediator of the asso-

ciation between retirement and cognitive change; it has been pro-

posed that retirement has a more adverse effect on cognitive

performance among individuals with more complex occupations,25

although recent work from our research group26 could not find any

association between dementia and complexity of work. Although we

had no measure of work complexity in this study, our categorization

of employment and educational level likely overlaps somewhat with

the complexity notion in the sense that higher education and white-

as opposed to blue-collar work are associated with work complexity.

Our data, extracted from a national registry, did not allow for dis-

tinguishing among individuals depending on engagement in either

social or leisure activities or perceived loneliness. Regarding uncon-

trolled factors here and in other studies, future studies must rule out,

for example, the possibility that genetic factors account for the timing

of dementia. For example, variations in early cognitive ability level are

generally deemed to have a substantial genetic basis,27 and a higher

cognitive level has been associated with lower dementia risk,28,29 it

could be that cognitive ability level is positively associated with work-

ing longer as well. Thus, further research considering a wider set of

measures is needed to fully establish the causal link between the

timing of retirement and dementia and, in such a case, what factors

mediate this effect.

Findings from studies that examine the impact of retirement on

dementia, including those from this study, need to be understood in

the context of the country of study. In Sweden, the retirement age is

flexible and part-time pensions are possible after the age of 60 years.

For people born in 1930 (as in this study), pensions is based on an

individual's 15 years of highest earnings, and 30 years of labor market

participation are required for full pension30 The low incentive to retire

TABLE 2 Cox regression competing risk estimates of the
association between age at retirement and dementia, fully adjusted
model

Characteristic

Rate ratio (95%

confidence interval)

P-

Value

Age at retirement 0.98 (0.97-1.00) .045

Sex

Women Reference

Man 1.59 (1.27-2.00) <.001

Marital status

Unmarried Reference

Married 0.57 (0.45-0.72) <.001

Education

≤9 years Reference

10-12 years 0.96 (0.91-1.02) .19

≥13 years 0.92 (0.84-1.00) .047

Employment

Blue-collar jobs Reference

White-collar jobs 0.97 (0.91-1.03) .32

Self-employed 1.02 (0.92-1.12) .74

Academic profession 0.66 (0.33-1.32) .24

Unknown 1.02 (0.94-1.10) .62

Prior cardiovascular disease 2.51 (1.58-3.97) <.001

Male × time in study 0.97 (0.96-0.98) <.001

Married × time in study 1.03 (1.01-1.04) <.001

Prior cardiovascular

disease × time in study

0.95 (0.93-0.98) <.001

TABLE 3 Cox regression competing risk estimates of the
association between early, usual, and late age at retirement and
dementia, fully adjusted model

Characteristic
Rate ratio (95%
confidence interval)

P-
Value

Age at retirement

Early (61-64 years) 1.00 (0.95-1.06) .890

Usual/common (65 years) Reference

Late (≥66 years) 0.34 (0.24-0.49) <.001

Sex

Women Reference

Man 1.63 (1.29-2.04) <.001

Marital status

Unmarried Reference

Married 0.57 (0.45-0.73) <.001

Education

≤9 years Reference

10-12 years 0.96 (0.91-1.02) .210

≥13 years 0.92 (0.84-1.00) .044

Employment

Blue-collar jobs Reference

White-collar jobs 0.98 (0.91-1.04) .450

Self-employed 1.01 (0.92-1.12) .820

Unknown 1.02 (0.94-1.10) .650

Prior cardiovascular disease 2.35 (1.48-3.74) <.001

Late retirement × time in study 1.05 (1.03-1.07) <.001

Male × time in study 0.97 (0.96-0.98) <.001

Married × time in study 1.03 (1.01-1.04) <.001

Prior cardiovascular

disease × time in study

0.96 (0.93-0.98) <.001
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late may result in selection bias in that those who still continue to

work past the average age of retirement have better health and also

find their work more meaningful than those who retire at a more typi-

cal age—factors that may be protective of dementia. A recent study

from Sweden also supports these lines of reasoning in that those who

continued working after age 65 years were found to have a 6.8%

greater chance of reporting better health (subjective) than those who

retired at 65 years. However, the reported positive effect on subjec-

tive health was only transitory and disappeared after 6 years. The

authors suggest that the disappearance of the beneficial effect on

subjective health depends on the idea that the positive impact of

work environment in the form of social contact and interaction is no

longer apparent.31 A similar pattern was observed in this study, as the

positive effect of later retirement age decreased over time.

There are several strengths of the present study. A major strength

is the large population-based sample that includes a complete Swed-

ish birth cohort, thereby minimizing the risk of selection bias and all-

owing for a powered analysis. A follow-up time of up to 24 years and

the possibility of adjusting for multiple possible confounding variables

are also strengths. However, the database that was used has its limita-

tions; for one thing, there is a lack of information concerning occupa-

tional complexity and mental and social leisure activities, both before

and after retirement. In addition, all dementia diagnoses were pro-

vided by the national registry covering data from specialist healthcare

at the hospital, but did not include diagnoses made in primary care,

likely resulting in missed dementia cases. Moreover, the results need

to be viewed in a national context. More specifically, countries differ

in pension systems, employment policies, labor market conditions,

possibilities to engage in activities outside the workforce, and cultural

norms. It is possible that such variations moderate the effect of timing

of retirement on dementia. Finally, in our study we defined age of

retirement as the first year when income from pension benefits is

equal to or exceeds 50% of total earnings. However, other definitions

of age of retirement may have produced different results. This study

also included a rather small variation in retirement age; a larger range

in retirement age may have provided stronger findings.

In summary, the results from this nationwide study show that a

later age of retirement is associated with a decreased risk of dementia

even when major demographic and socioeconomic and health-related

factors are considered. More research is needed to validate this link

and study the underlying mechanisms, such as how job characteristics

and involvement in leisure activities, as well as premorbid cognitive

level and genetic predisposition, affect the association between retire-

ment and dementia.

ACKNOWLEGEMENTS

The study is part of the research on Ageing and Living Conditions at

Centre for Demographic Research (CEDAR) at Umeå University and

included in the programme Paths to Healthy and Active Ageing,

funded by the Swedish Research Council for Health, Working Life and

Welfare (Dnr 2013-2056). This study was approved by the Regional

Ethical Committee at Umeå University (Dnr 07-142Ö). The founders

had no role in the study design, data analysis, interpretation of data,

writing of the report, or the decision to submit the article for

publication.

CONFLICT OF INTEREST

The authors declare no conflicts of interest.

DATA AVAILABILITY STATEMENT

Data are available through Statistic Sweden (http://www.scb.se/en/)

and the National Board of Health and Welfare (https://www.

socialstyrelsen.se/en/) for researchers who meet their criteria for

access to confidential data. The Swedish law of Research Ethics states

that research based on register data has to be approved from a

Regional Research Ethical Committee. Other researchers may access

the same data by using the same manner as authors of this study.

ORCID

Anna Sundström https://orcid.org/0000-0003-3606-3057

Michael Rönnlund https://orcid.org/0000-0001-5726-4101

REFERENCES

1. Stern Y. What is cognitive reserve? Theory and research application

of the reserve concept. J Int Neuropsychol Soc. 2002;8(03):448-460.

https://doi.org/10.1017/S1355617702813248.

2. Stern Y. Cognitive reserve in ageing and Alzheimer's disease. Lancet

Neurol. 2012;11:1006-1012. https://doi.org/10.1016/S1474-4422

(12)70191-6.

3. Rönnlund M, Nyberg L, Bäckman L, Nilsson LG. Stability, growth, and

decline in adult life span development of declarative memory: cross-

sectional and longitudinal data from a population based study. Psychol

Aging. 2005;20(1):3-18. https://doi.org/10.1037/0882-7974.20.1.3.

4. Schaie KW. The course of adult intellectual development. Am Psychol.

1994;49:304-313. https://doi.org/10.1037/0003-066X.49.4.304.

5. Lupton MK, Stahl D, Archer N, et al. Education, occupation and retire-

ment age effects on the age of onset of Alzheimer´s disease. Int J

Geriatr Psychiatry. 2010;25:30-36. https://doi.org/10.1002/gps.2294.

6. Grotz C, Letenneur L, Bonsang E, et al. Retirement age and the age of

onset of Alzheimer's disease: results from the ICTUS study. PloS One.

2015;10:e0115056. https://doi.org/10.1371/journal.pone.0115056.

7. Grotz C, Meillon C, Amieva H, et al. Why is later age at retirement

beneficial for cognition? results from a French population-based

study. J Nutr Health Aging. 2016;20(5):514-519. https://doi.org/10.

1007/s12603-015-0599-4.

8. Dufouil C, Pereira E, Chêne G, et al. Older age at retirement is associ-

ated with decreased risk of dementia. Eur J Epidemiol. 2014;29:353-

361. https://doi.org/10.1016/j.jalz.2013.04.207.

9. Bamia C, Trichopoulou A, Trichopoulos D. Age at retirement and mor-

tality in a general population sample: the Greek epic study.

Am J Epidemiol. 2008;167(5):561-569. https://doi.org/10.1093/aje/

kwm337.

10. Moen P. A life course perspective on retirement, gender, and well-

being. J Occup Health Psychol. 1996;1(2):131-144. https://doi.org/10.

1037/1076-8998.1.2.131.

11. Malmberg G, Nilsson LG, Weinehall L. Longitudinal data for interdisciplin-

ary ageing research. design of the linnaeus database. Scand J Public Health.

2010;38:761-767. https://doi.org/10.1177/1403494810382812.

12. Ludvigsson J, Andersson E, Ekbom A, et al. External review and vali-

dation of the Swedish national inpatient register. BMC Public Health.

2011;11:450. https://doi.org/10.1186/1471-2458-11-450.

1248 SUNDSTRÖM ET AL.

http://www.scb.se/en/
https://www.socialstyrelsen.se/en/
https://www.socialstyrelsen.se/en/
https://orcid.org/0000-0003-3606-3057
https://orcid.org/0000-0003-3606-3057
https://orcid.org/0000-0001-5726-4101
https://orcid.org/0000-0001-5726-4101
https://doi.org/10.1017/S1355617702813248
https://doi.org/10.1016/S1474-4422(12)70191-6
https://doi.org/10.1016/S1474-4422(12)70191-6
https://doi.org/10.1037/0882-7974.20.1.3
https://doi.org/10.1037/0003-066X.49.4.304
https://doi.org/10.1002/gps.2294
https://doi.org/10.1371/journal.pone.0115056
https://doi.org/10.1007/s12603-015-0599-4
https://doi.org/10.1007/s12603-015-0599-4
https://doi.org/10.1016/j.jalz.2013.04.207
https://doi.org/10.1093/aje/kwm337
https://doi.org/10.1093/aje/kwm337
https://doi.org/10.1037/1076-8998.1.2.131
https://doi.org/10.1037/1076-8998.1.2.131
https://doi.org/10.1177/1403494810382812
https://doi.org/10.1186/1471-2458-11-450


13. Brooke HL, Talbäck M, Hörnblad J, et al. The Swedish cause of death

register. Eur J Epidemiol. 2017;32:765-773. https://doi.org/10.1007/

s10654-017-0316-1.

14. Kridahl L. Retirement timing and grandparenthood in Sweden: evi-

dence from population-based register data. Demogr Res. 2017;37(31):

957-994. https://doi.org/10.4054/DemRes.2017.37.31.

15. Feldman A, Rizzuto D, Narasimhalu K, et al. Validity of dementia diag-

noses in two Swedish health registers. Alzheimer Dement. 2012;8

(Suppl 4):P493. https://doi.org/10.1016/j.jalz.2012.05.1337.

16. Jin YP, Gatz M, Johansson B, Pedersen NL. Sensitivity and specificity

of dementia coding in two Swedish disease registries. Neurology.

2004;63:739-741. https://doi.org/10.1212/01.WNL.0000134604.

48018.97.

17. Fine JP, Gray RJ. A proportional hazards model for the subdistribution

of a competing risk. J Am Stat Assoc. 1999;94(446):496-509. https://

doi.org/10.2307/2670170.

18. Chang CC, Zhao Y, Lee CW, Ganguli M. Smoking, death, and

Alzheimer's disease: a case of competing risks. Alzheimer Dis Assoc

Disord. 2012;26(4):300-306. https://doi.org/10.1097/WAD.

0b013e3182420b6e.

19. Core Team R. R: A Language and Environment for Statistical Computing.

Vienna, Austria: R Foundation for Statistical Computing; 2018 http://

www.R-project.org/.

20. Mazzonna F, Peracchi F. Ageing, cognitive abilities and retirement.

Eur Econ Rev. 2012;56:691-710. https://doi.org/10.1016/j.

euroecorev.2012.03.004.

21. Hultsch DF, Hertzog C, Small BJ, Dixon RA. Use it or lose it: engaged

lifestyle as a buffer of cognitive decline in aging. Psychol Aging. 1999;

14(2):245-263. https://doi.org/10.1016/j.euroecorev.2012.03.004.

22. Fratiglioni L, Paillard-Borg S, Winblad B. An active and socially inte-

grated lifestyle in late life might protect against dementia. Lancet Neu-

rol. 2004;3(6):343-353. https://doi.org/10.1016/S1474-4422(04)

00767-7.

23. Hertzog C, Kramer AF, Wilson RS, Lindenberger U. Enrichment

effects on adult cognitive development: can the functional capacity

of older adults be preserved and enhanced? Psychol Sci Public Interest.

2008;9(1):1-65. https://doi.org/10.1111/j.1539-6053.2009.01034.x.

24. Sundström A, Nordin Adolfsson A, Nordin M, et al. Loneliness

increases the risk of all-cause dementia and Alzheimer’s disease . The

Journal of Gerontology: Series B. 2020;74:735-740. https://doi.org/10.

1093/geronb/gbz139.

25. Finkel D, Andel R, Gatz M, Pedersen NL. The role of occupational

complexity in trajectories of cognitive aging before and after retire-

ment. Psychol Aging. 2009;24(3):563-573. https://doi.org/10.1037/

a0015511.

26. Sundström A, Sörman D, Hansson P, Ljungberg KJ, Adolfsson R. Men-

tal demands at work and risk of incident dementia. J Alzheimers Dis.

2020;74:735-740. https://doi.org/10.3233/JAD-190920.

27. Plomin R, Deary IJ. Genetics and intelligence differences: five special

findings. Mol Psychiatry. 2015;20(1):98-108. https://doi.org/10.

1038/mp.2014.105.

28. Russ TC, Hannah J, Batty GD, Booth CC, Deary IJ, Starr JM. Child-

hood cognitive ability and incident dementia: the 1932 Scottish men-

tal survey cohort into their 10th decade. Epidemiology. 2017;28(3):

361-364. https://doi.org/10.1097/EDE.0000000000000626.

29. Huang AR, Strombotne KL, Horner EM, Lapham SJ. Adolescent cogni-

tive aptitudes and later-in-life Alzheimer disease and related disor-

ders. Jama Netw Open. 2018;1(5):e181726. https://doi.org/10.1001/

jamanetworkopen.2018.1726.

30. Palme M, Svensson I. Social security, occupational pensions, and

retirement in Sweden. In: Gruber J, Wise DA, eds. Social Security and

Retirement around the World. Chicago, IL: University of Chicago Press;

1999:355-402.

31. Anxo D, Ericson T, Miao C. Impact of late and prolonged working life

on subjective health: the Swedish experience. Eur J Health Econ.

2019;20:389-405. https://doi.org/10.1007/s10198-018-1005-z.

How to cite this article: Sundström A, Rönnlund M,

Josefsson M. A nationwide Swedish study of age at retirement

and dementia risk. Int J Geriatr Psychiatry. 2020;35:

1243–1249. https://doi.org/10.1002/gps.5363

SUNDSTRÖM ET AL. 1249

https://doi.org/10.1007/s10654-017-0316-1
https://doi.org/10.1007/s10654-017-0316-1
https://doi.org/10.4054/DemRes.2017.37.31
https://doi.org/10.1016/j.jalz.2012.05.1337
https://doi.org/10.1212/01.WNL.0000134604.48018.97
https://doi.org/10.1212/01.WNL.0000134604.48018.97
https://doi.org/10.2307/2670170
https://doi.org/10.2307/2670170
https://doi.org/10.1097/WAD.0b013e3182420b6e
https://doi.org/10.1097/WAD.0b013e3182420b6e
http://www.R-project.org/
http://www.R-project.org/
https://doi.org/10.1016/j.euroecorev.2012.03.004
https://doi.org/10.1016/j.euroecorev.2012.03.004
https://doi.org/10.1016/j.euroecorev.2012.03.004
https://doi.org/10.1016/S1474-4422(04)00767-7
https://doi.org/10.1016/S1474-4422(04)00767-7
https://doi.org/10.1111/j.1539-6053.2009.01034.x
https://doi.org/10.1093/geronb/gbz139
https://doi.org/10.1093/geronb/gbz139
https://doi.org/10.1037/a0015511
https://doi.org/10.1037/a0015511
https://doi.org/10.3233/JAD-190920
https://doi.org/10.1038/mp.2014.105
https://doi.org/10.1038/mp.2014.105
https://doi.org/10.1097/EDE.0000000000000626
https://doi.org/10.1001/jamanetworkopen.2018.1726
https://doi.org/10.1001/jamanetworkopen.2018.1726
https://doi.org/10.1007/s10198-018-1005-z
https://doi.org/10.1002/gps.5363

	A nationwide Swedish study of age at retirement and dementia risk
	1  INTRODUCTION
	2  MATERIALS AND METHODS
	2.1  Data source
	2.2  Participants
	2.3  Retirement variable
	2.4  Diagnoses of dementia and death
	2.5  Covariates
	2.6  Statistical methods

	3  RESULTS
	4  DISCUSSION
	  ACKNOWLEGEMENTS

	  CONFLICT OF INTEREST
	  DATA AVAILABILITY STATEMENT

	REFERENCES


