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Abstract: Workforces are aging in most developed countries. At the same time, the parents of 

workers nearing retirement age are more likely to still be alive and in need of care. This study 

investigated the association between the survival of parents and retirement timing in Sweden. Data 

was derived from Swedish population registers for men and women born in 1940-1945. Discrete-time 

survival analysis using complementary log-log functions was employed. The study finds evidence that 
parental survival was positively linked to retirement timing and that the association was stronger and 

more consistent for women than for men, particularly for women with only a mother or father alive. 

Additionally, women had a higher risk of retirement in the immediate period after parental death, 

especially when the father was widowed. In contrast, men had a higher risk of retiring when either 

the mother or father had been widowed for some years. Moreover, siblings seem to moderate the 

effect of retirement, and the pattern was most noticeable among women. Overall, the risk of 

retirement was greater among individuals without siblings, with both parents alive, or with only a 

mother or father alive. The findings indicate that individuals with parents who were vulnerable due to 

widowhood were able to work longer when they were from larger families, a finding consistent with a 

caregiving explanation. That the relationship was more evident among women provides support for 

the conclusion that care provision for parents motivates labor force disengagement in the form of 

retirement.  
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Introduction  

 

The decision to retire from paid work is a complex and dynamic process in which past, current and 

future life conditions play a role (Feldman & Beehr, 2011). Retirement is influenced by a variety of 

constraints and inducements, such as health status (Barnes-Farell, 2003; Kim & Feldman, 2000), 

economic well-being (Hayward, Friedman, & Chen, 1998), the value placed on leisure (Higgs et al. 

2006; Kridahl 2014), and family considerations (Dentinger & Clarkberg, 2002). Increasingly, 

retirement has been decoupled from age (O’Rand & Henretta, 1999), making it a flexible arrangement 

that is sensitive to various contingencies. Most Western countries are experiencing the aging of their 

labor forces due to changing population structures. Pension policy reforms are designed to increase 

the labor supply, and Sweden is no exception. At the same time, gains in longevity are making it more 

likely that workers nearing traditional retirement age will have one or two surviving parents, raising 

questions about how the presence or absence of aging parents shapes retirement timing.  

In this investigation, we focused on the association between retirement timing and the 

survival of older parents in Sweden. Using data from population registries, we examined how cohorts 

near retirement age respond to having both parents alive, one parent deceased, or two parents 

deceased. We propose that having two parents alive may enhance the risk of retirement due to 

obligations to care for elderly parents. Furthermore, the death of one parent should enhance the risk of 

retirement even more because of the additional attention and care the sole surviving parent may 

require. This research also contributes to a broader understanding of family demands for parent care 

by considering the availability of siblings as a moderator of the competition between work and 

parental needs.   

The study is informed by the life course perspective, particularly its principle of linked lives, 

which considers human action as influenced by the life circumstances of close relations (Elder, 

Johnson, & Crosnoe, 2003). From this perspective, retirement timing is contingent on alternative 

engagements and obligations related mostly to family ties. Moreover, men and women traditionally 

have different life course trajectories, with men primarily engaged in paid labor and women engaged 

in both paid labor as well as care work. Thus, women’s retirement timing may be more sensitive to 

family demands compared with men’s retirement timing. 

 

Family Ties, Work, and Retirement 

 

Numerous studies have identified the importance of family circumstances in the making of retirement 

decisions (Svensson, Lundholm, De Luna, & Malmberg, 2015; Szinovacz & Deviney, 2000; 

Szinovacz, DeViney, & Davey, 2001). Most investigations have focused on the presence and 

characteristics of spouses, children, and grandchildren, but several studies have also investigated the 

needs of older parents in relation to both retirement timing and reducing labor force participation 
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(Bolin, Lindgren, & Lundborg, 2008; Hatch & Thompson, 1992; Himes, 1994; Moen, Robison, & 

Fields, 1994).  

When aging parents need help, adult children frequently become their caregivers (Eggebeen, 

1992; Szebehely & Ulmanen, 2009). These caregiving responsibilities often compete with work 

responsibilities and may generate additional stress (Soldo & Myllyluoma, 1983). Hence, caring for 

older parents has been shown to reduce employment (Moen et al., 1994; Spillman & Pezzin, 2000) 

and, vice versa, employment has been shown to constrain levels of caring for parents (Doty, 1995; 

Stueve & O’Donnell, 1989). As women are generally less attached to the labor market and take on 

most of the family obligations, they are also the ones who tend to reduce labor force participation 

because of their responsibilities to care for kin. If aging parents need care, it is mainly women who 

have been shown to reduce their employment to provide that care, especially when pension benefits 

are available (Doty, 1995; Moen et al., 1994; Stueve & O’Donnell, 1989). However, reduced 

employment participation in favor of caring for elderly parents has been found among both men and 

women, particularly in Northern Europe and including Sweden (Bolin et al., 2008). In a recent study, 

Svensson et al. (Svensson et al., 2015) used Swedish population register data to show a significant 

(but weak) association between having a surviving parent and earlier retirement among women born 

in 1935. Moreover, whether the parent lives with a partner may play a role in whether they need 

attention and care. Studies have found that parents who are widowed are most vulnerable and more 

likely to suffer from poor health (Silverstein & Bengtson, 1994; Umberson, Wortman, & Kessler, 

1992). Widowed fathers may be especially vulnerable because they lack the skills necessary for 

household management (Umberson et al., 1992). The relationship between older parents and adult 

children has been shown to strengthen after the death of the other parent (Eggebeen, 1992; Roan & 

Raley, 1996). In addition, the death of a parent has negative consequences on the adult children’s 

health and well-being, particularly shortly after the death (Leopold & Lechner, 2015; Umberson, 

2003). Therefore, presumably, the risk of retirement may differ in regards to whether the parent is 

widowed, the gender of the parent, and the time since parental death. In addition, having siblings may 

ease the burden of filial responsibilities (Campbell & Martin-Matthews, 2003; Stoller, Forster, & 

Duniho, 1992; Wolf, Freedman, & Soldo, 1997). 

Research has also shown that having dependent children is negatively associated with 

retirement, mainly due to having financial obligations for minor children (Raymo & Sweeney, 2006). 

Moreover, comparative studies have found that grandparents in Sweden commonly provide 

grandchild care (Albertini, Kohli, & Vogel, 2007; Hank & Buber, 2009). Several studies on the 

importance of grandparenthood to retirement timing have found that grandparenthood increases the 

likelihood of early retirement (Hochman & Lewin-Epstein, 2013; Kridahl, 2017). Moreover, 

depending on gender, caregiving for a spouse may either postpone or accelerate retirement. For 

instance, studies have found that husbands of disabled wives continue to participate in the labor 

market, while wives of disabled husbands retire earlier (Dentinger & Clarkberg, 2002; Hayward et al., 
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1998; Szinovacz & Deviney, 2000). In addition to family factors, other prime determinants of the 

decision to retire are the age of pension eligibility and pension entitlements, as well as socioeconomic 

status and health. Individuals occupying professional positions tend to have less physically demanding 

and more rewarding jobs, which may encourage later retirement (Blekesaune & Solem, 2005). On the 

other hand, greater economic resources and more generous pension benefits encourage earlier 

retirement (Duval, 2003; Gruber & Wise, 1999; Radl, 2013). Additionally, many studies have 

documented a health gradient in retirement, with less healthy workers more likely to retire than 

healthier workers (Karpansalo et al., 2005; McGarry, 2004; Sell, 2009).  

 

Sweden as a Strategic Site for Research on Retirement and Family Ties 

 

The Swedish context provides several distinct advantages for examining the relationship between 

retirement and the survival of parents. These advantages relate to Sweden’s rate of population ageing, 

long-term care policy, pension reform, and integrated data infrastructure.  

First, Sweden has a growing older population with relatively high life expectancies (Statistics 

Sweden, 2014). This development implies that retirement decisions will increasingly be taking place 

when one or both parents are alive but experiencing some degree of frailty before death.  

Second, the publicly financed eldercare system in Sweden aims at providing older individuals 

the opportunity to live independently, and outside of long-term care facilities, for as long as possible, 

even when in need of extensive care (Social Service Act 1980:620, Social Service Act 2001:453). 

This political situation makes it more likely that families will be involved with their older members in 

a way that complements formal in-home eldercare services. Despite strong social care policies that 

serve the needs of older people, adult children in Sweden tend to have frequent contact with their 

elderly parents (Daatland & Lowenstein, 2005; Ogg & Renaut, 2006). In addition, informal care has 

increased in Sweden, particularly care provided by middle-aged daughters and wives (Szebehely, 

1999; Szebehely & Ulmanen, 2009). Although extensive public eldercare in Sweden has strengthened 

women’s participation in paid labor (Lilly, Laporte, & Coyte, 2007; Sundström, Johansson, & 

Hassing, 2002; Ulmanen, 2013), access to informal care has increased partly due to the increasing 

availability of kin (Sundström, 2009), as well as the decline in the use of formal care due to eligibility 

restrictions (Sundström et al., 2002, 2002; Ulmanen & Szebehely, 2015). Scholars argue that 

dependence on family support networks will become more important in the coming decades 

(Sundström, Malmberg, & Johansson, 2006; Marta Szebehely & Trygdegård, 2012).  

Third, Sweden’s high rates of labor force participation among both men and women (OECD, 

2017b; Statistics Sweden, 2014) and gender-neutral public pension system (Sundén, 2006) make it 

possible to study both men’s and women’s retirement motivations under equal pension conditions. 

However, as in most countries, men and women are not engaging equally in the labor market. Women 

tend to have longer work disruptions, shorter working hours, and work more part-time, which means 
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that women in general have lower incomes and pensions than men (Statistics Sweden, 2014). Given 

their stronger filial norms and their weaker ties to the labor market, we argue that women are more 

likely than men to retire to meet family needs.   

Fourth, Swedish workers are increasingly delaying retirement, although in a slow pace. This 

change is partially a result of a new pension system, fully implemented in 2003, that abolished the 

mandatory pension age and offers employees the flexibility to decide when to retire beginning at age 

61, without any upper age limit. There are disincentives to working past 67, as these workers are not 

covered by unemployment insurance, sickness insurance or the Employment Protection Act. 

Nevertheless, the system encourages workers to postpone their labor force exit, as additional time in 

paid labor generates higher pension benefits (Palme & Svensson, 2004; Sundén, 2006). Individuals 

who retire can continue working while receiving part-time pension benefits. There are also several 

options to retire early through occupational pension schemes, which cover approximately 95 percent 

of the labor force (Palme & Svensson, 1999).  

The new pension system has been gradually introduced, and as a result, cohorts born in 1940-

1945 receive their pension benefits from both the old and the new system. In the new system, life-long 

contributions matter, and one’s annual benefit level is automatically adjusted to increasing life 

expectancy, which suggests that younger cohorts need to postpone retirement to receive replacement 

rates equal to those of older cohorts. However, this does not strongly affect cohorts born 1940-1945, 

as the required retirement age to neutralize the effect of increased life expectancy is calculated to be 

65-65.5 years of age. Younger cohorts will be more affected by the new system compared to cohorts 

born in the 1940s, particularly by having lower income replacement rates (Flood, 2007; Lindquist & 

Wadensjö, 2009; Sundén, 2006; Swedish Social Insurance Agency, 2005). As a result of changes to 

pension policy, the average effective retirement age has increased over the 2003-2012 period from 64 

to 66.1 for men and from 61.8 to 64.3 for women (OECD, 2017a), and there are now larger variations 

in retirement timing compared to the earlier pension systems.  

Finally, Sweden offers significant advantages for the study of life course transitions, 

demographic behaviors, and kin-supply due to its data infrastructure of linked registries. Sweden has 

unique high quality longitudinal population data on inter- and intra-generational ties, labor force 

earnings, and old-age pension benefits, making it possible to evaluate the contribution of multiple kin 

relations, as well as health and wealth, to retirement timing. 

 

The study’s hypotheses   

 

This study investigated whether parental survival is associated with retirement decisions within the 

Swedish-born population of men and women in the 1940-1945 birth cohort. Under the assumption 

that many of those who retire do so to care for vulnerable parents, we hypothesize that individuals 

who have both surviving parents have a higher propensity to retire than individuals for whom both 



6 

 

parents are deceased (H1). Particularly, we assume that this risk is higher among individuals with 

widowed
1
 parents; hence, we hypothesize: individuals who have one surviving parent have a higher 

propensity to retire compared to those who have both surviving parents (H2). As men and women 

engage differently in family and work over the life course, we also expect that there is a gender 

difference, and we hypothesize that women with one parent alive have a higher propensity to retire 

earlier compared to men with one parent alive (H3a). In addition, as daughters – more often than sons 

– take care of their elderly parents, and as elderly men are more vulnerable than elderly women, we 

hypothesize that given H3a is true, women with a widowed father have a higher propensity to retire 

earlier compared to men with a widowed father (H3b). We also assume that the immediate period 

after either one or both parents have died is more intense and stressful, and therefore it might have a 

stronger influence on the propensity to retire compared to once the immediate period has passed. 

Hence, we hypothesize that in the immediate period after one parent has died, the propensity to retire 

is greater compared to if the parent died some years earlier (H4a). As elderly men are often more 

vulnerable compared to elderly women, we hypothesize that given H4a is true, the propensity to retire 

is greater when fathers are widowed (H4b). Additionally, as women care for their elderly parents 

more often than men do, we hypothesize that given H4a is true, the propensity to retire immediately 

after death is greater among women than men (H4c). We also assume that siblings might moderate 

the strength of the relationship between parental survival and propensity for early retirement. Hence, 

the study’s last two hypotheses are as follows: absence of siblings strengthens the relationship 

between parental death and risk of retirement (H5a), in particular for women, as they – more often 

than men – are caregivers for their elderly parents (H5b). To summarize, the hypotheses are as 

follows:  

 
Hypothesis 1: Individuals with two surviving parents have a higher propensity to retire than individuals for 

whom both parents are deceased. 

Hypothesis 2: Individuals who have one surviving parent have a higher propensity to retire compared to those 

who have two surviving parents. 

Hypothesis 3a: Women with one parent alive have a higher propensity to retire earlier compared to men with 

one parent alive. 

Hypothesis 3b: Given H3a is true, women with a widowed father have a higher propensity to retire earlier 

compared to men with a widowed father. 

Hypothesis 4a: The propensity to retire is greater in the immediate period after one parent has died compared to 

if the parent has died some years earlier. 

Hypothesis 4b: Given H4a is true, the propensity to retire is greater when fathers are widowed. 

Hypothesis 4c: Given H4a is true, the propensity to retire immediately after a parent’s death is greater among 

women than men. 

Hypothesis 5a: Absence of siblings strengthens the relationship between parental death and risk of retirement. 

Hypothesis 5b: Given H5a is true, this relationship is stronger among women than men. 

                                                
1 As we do not have information on parents’ marital status, we can only speculate whether the parents were married 

and therefore become widowed after the other parent’s death. 
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Data and Method 

 

Study population  

 

Our analysis uses information obtained from several Swedish national population registers: the Multi-

Generation Register, the Sick Insurance and Labor Market Studies Database, and Annual Total 

Population Registers. Each individual was identified by a unique identification number, which made it 

possible to link the individuals to various registers and to several generations. The population in this 

study consisted of more than 400,000 individuals (49% women) born in Sweden from 1940-1945 

observed over the 2000-2012 period. Individuals are observed from age 60 and until they retire, reach 

age 70, die, or migrate, or until the end of the study period. The study population was chosen so that 

all cohorts have the possibility to reach age 67, implying that we captured both early and late 

retirement. We observed retirements beginning in the year 2000 in order to have individuals who 

retired under the new pension system that was introduced in 1999-2000.  

Several exclusion criteria were applied. First, immigrants were excluded, as the majority of 

immigrants born in the relevant period did not have their older parents living in Sweden. Second, 

individuals who did not have identification numbers for one or both parents were excluded, as it was 

not possible to link parents to other registers and family members (such as siblings) without an 

identification number. In total, 64,661 individuals were excluded because of missing identification 

numbers for the father, 20,802 individuals had missing information on the mother, and 20,582 

individuals had missing identification numbers on both parents. We also excluded adopted individuals 

because we did not know the age of adoption or the filial relationship, and we also excluded those 

who did not have any earnings information during the observed period (app. 14,000 individuals). In 

total, 18% of birth cohorts 1940-1945 who were born in Sweden were excluded from the analysis.   

 

Dependent variable 

 

The outcome variable in our analysis was the occurrence and timing of retirement. There are 

numerous of ways to define exit from the labor market, including self-assessments of retirement, 

hours spent in paid labor, and pension receipt. In this study, we used records from the Swedish 

National Tax Agency (which received earnings reports from employers), the National Pension 

Agency and The Swedish Social Insurance Agency. We defined the transition to retirement as the first 

year an individual received annual pension benefits that equaled, or exceeded, 49 percent of total 

yearly earnings from annual employment earnings, annual pension benefits, and annual 

unemployment benefits. This definition of retirement timing has been applied to Swedish register data 

in other studies and has been shown to have desirable properties compared with several alternative 
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methods (Kridahl, 2017; Statistics Sweden, 2011). 

Annual pension benefits were calculated as the sum of all possible pension benefits (earnings-

related occupation pension, supplement pension, flat-rate pension, private pension, guarantee pension, 

premium pension, part-time pension and early pension).
2
 Annual employment earnings included 

employment income, income from self-employment and disability benefits. Using our definition of 

retirement, the mean age of retirement for observed individuals during the study period 2000-2012 is 

64.1 for men and 63.7 for women.  

 

Independent variables 

 

As the focus of this study was on parents’ survival, all individuals in the birth cohort of interest 

(labeled as “index persons”) were linked to two parents to ascertain their vital status each year. 

Parental survival was considered with the following categories: 1) both parents alive, 2) mother alive, 

father deceased, 3) mother deceased, father alive, 4) both deceased. As a proxy for the immediate 

period after parental death, we control for whether the mother, father or both parents recently died 

during that year (variable labeled death of parent or parents). By “recently died,” we mean the given 

year or preceding year, and the motivation to use this definition is three-fold. First, adult children may 

more extensively care for the elderly parent close to the time of the parent’s death. Second, the 

parent’s final period before death and the death itself may negatively influence the adult child. Third, 

in cases where the death of a parent results in one parent being widowed, the adult child may need to 

care for the widowed parent, particularly during a period of adaptation to the new life situation. We 

have categorized the variable as follows: 1) no parent died this year or the preceding year, 2) the 

mother died this year or the preceding year, 3) the father died this year or the preceding year, and 4) 

both parents died this year or the preceding year.  

In addition, we controlled for competing reasons for retirement related to the availability of 

other family members by linking index persons to registry information about their children, 

grandchildren, and siblings. We included the following variables in our analysis: number of children, 

geographic distance from children, age at first birth, presence of grandchildren, and number of 

siblings, as well as presence of a spouse. 

The models also included several control variables, many of them time-varying, that have 

been shown to influence the timing of retirement: gender, age, calendar year, highest level of achieved 

education, civil status, place of residence, annual disposable individual income, and receipt of sick-

leave benefits. The categorization of education followed the international education classifications 

ISCED 97. The variable’s categories are the following: low education, including no education; 

primary education and lower secondary level (ISCED 0-2); moderate education, secondary education 

                                                
2 For a more detailed presentation of the Swedish pension system, see Sundén (2006). 
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and post-secondary/non-tertiary education (ISCED 3-4); and high education consisting of tertiary 

education (ISCED 5-6). Civil status was categorized into married/registered partner, divorced, 

widow/widower, and unmarried. Individuals defined here as unmarried may in reality be in a living-

apart relationship or cohabiting, but these forms of unions are not registered in Swedish registers. 

Disposable personal income was standardized based on the consumer price index in 1998 and 

includes employment income, self-employment income, social insurance benefits, house allowance, 

pension benefits, and capital profits. As it is more likely for retirement to be affected by past income 

than by income from the same year as retirement, income is lagged by one year. Place of residence 

was defined by standardized homogeneous regions generated for distinct geographical areas in 

Sweden and categorized as metropolitan cities and suburbs, larger-sized cities, medium-sized 

communities, small-sized communities, and countryside (Statistics Sweden, 2003).  

To represent health status, we relied on a measure of the total number of days with sick-leave 

benefits per year as reported to the Social Insurance Agency. Sick-leave has been shown to be a valid 

proxy for self-reported health (Drobnič, 2002; Josephson, Lindberg, Voss, Alfredsson, & Vingård, 

2008). We lagged this variable by one year so that sick days were assessed over a complete calendar 

year of employment and could vary from 1 to 365 days. This variable was categorized as follows: no 

sick-leave, 1-14 days/year, 15-30 days/year, 31-60 days/year, 61-90 days/year, 91-365(366) 

days/year. Descriptive statistics for all variables can be found in Table 1.  

 

Analytic Approach 

 

Our analytic approach employed discrete-time survival analysis using complementary log-log 

functions. This method is suitable to employ where data are organized into discrete temporal intervals 

(Allison, 2010). In our application, retirement events occurred somewhere within a calendar year over 

a period of thirteen years. The estimated models provided hazard ratios indicating risk of retirement 

between 2000-2012.  

 

Results 

 

Descriptive Findings   

 

Figure 1 displays the results of a decrement schedule of parental survival for the studied cohort from 

age 60-70 with men and women pooled. At age 60, 25% (approximately 120,000 individuals) of index 

individuals had at least one parent alive, with 2% having both parents alive, 18% only a surviving 

mother, and 5% only a surviving father. Even at ages when retirement typically occurs in Sweden, at 

approximately age 64-65, there were relatively large proportions of individuals with at least one 

parent alive. As the age of the index person progresses, there was an expected decrement in parental 
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survival. 

Characteristics of the cohort studied are presented in Table 1. The majority of the population 

had children, with most having either one or two children (57% and 61% for men and women, 

respectively). Men became parents at older ages compared to women, with 35% of men becoming a 

parent between 25-29 and 38% of women becoming a parent between 20-24. In regard to number of 

siblings who are alive, the share between men and women was identical. About one fifth did not have 

any siblings, and the largest share (33%) had one sibling. One fourth had two siblings, and a similar 

share had three or more siblings.  Regarding geographic distance from children, the largest category 

consists of parents whose children mostly lived fewer than 21 kilometers away (42% of men and 45% 

or women).  In terms of civil status, 69% of men and 67% of women were married, and about one 

fifth were divorced. Women had somewhat higher education compared to men, with a higher 

proportion of women than men having tertiary and secondary education (66% vs. 73%, respectively). 

About one third of both men and women lived in metropolitan cities or suburbs of Sweden. The large 

majority of men and women had not been on sick-leave during the past year; however, more women 

than men were on sick-leave for more than two weeks (21% vs. 14%, respectively). 

 

Figure 1. Share of parental statuses for ages 60-70, men and women pooled (%).  
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Table 1. Characteristics of cohort at age 60 by gender.  

 

Variable  Men % Women % 

    
Parental status Both mother and father alive 2 2 
 Mother alive, father deceased 18 19 
 Mother deceased, father alive 5 5 
 Both mother and father deceased 74 73 
Year of birth 1940 12 13 
 1941 14 14 
 1942 16 16 
 1943 18 18 
 1944 20 19 
 1945 20 20 
Father’s year of birth Before 1910 44 44 
 1910-1929 56 56 
Mother’s year of birth Before 1910 26 26 
 1910-1930 74 74 
Age at first birth Below 20 2 11 
 20-24 27 38 
 25-29 35 29 
 30-34 14 8 
 35-39 4 2 
 40 or older 2 1 
 No children  16 11 
Number of children 1-2 children 57 61 
 3 children 19 21 
 4 children 6 5 
 5 or more children 2 2 
 No children  16 11 
Geographical distance  Majority live closer than 21 km 42 45 
to children Majority live 21-100 km away 8 8 
 Majority live 101+ km away 11 11 
 Some live <21 km, some live 21-100 km 8 9 
 Some live <21 km, some live 101+ km 8 8 
 Some live 21-100 km, some live 101+ km 3 3 
 In all distances 2 2 
 Lack info on all or most children 1 2 
 No children 16 11 
Grandchildren No grandchildren 64 62 
 At least one grandchild 36 38 
Civil status Married 69 67 
 Divorced 17 19 
 Widow/Widower 2 6 
 Never married 13 8 
Highest achieved education Tertiary 25 30 
 Secondary 41 43 
 Primary 34 27 
Place of residence Metropolitan cities/suburbs 31 33 
 All other regions 69 67 
Sick-leave in days No sick-leave 83 75 
 1-14 days 3 4 
 15-30 days 2 3 
 31-60 days 2 3 
 61-90 days 1 2 
 91-365(366) days 9 13 
Number of siblings No siblings 17 17 
 1 sibling 33 33 
 2 siblings 24 24 
 3 or more siblings 26 26 
Number of individuals  206303 195293 
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Risk of Retirement by Parental Vital Status   

 

Table 2 presents hazard ratios of retirement and confidence intervals from the complementary log-log 

models with all control variables included
3
.  In Models 1 and 2 in Table 2, the pattern shows that 

among men who had only a mother alive, there was a higher risk of retirement, but this risk was not 

found for men who did not have a father alive compared to those who had both parents alive. 

However, men with both parents deceased had a greater risk of retirement compared to those with 

both parents alive. The pattern was different for women, which indicated that women had a higher 

risk of retiring when only their mother or only their father was alive, compared to women who had 

both parents alive. Additionally, women had a higher risk of retiring when both parents were deceased 

compared to when both were alive. In our step-wise approach (see Table 1 in Appendix), we found 

that the main effects of parental survival on the risk of retiring were strongly weakened by the 

inclusion of age. Most of the main effects of parental survival were explained by age, even after 

inclusion of a wide range of control variables, such as education, income and other kin characteristics. 

Moreover, the results of the bivariate models for men and women show similar patterns of parental 

survival as the main results, including all control variables in Table 2. However, the confidence 

intervals do not overlap 1 (i.e., are statistically significant) in the bivariate models. In the full models, 

only the results for women do not overlap 1 (Model 2 in Table 2). Nonetheless, we present patterns 

for how parental survival associates with retirement timing on a national level. We also note that 

differences in hazard ratios between men and women were small. However, parental survival seems to 

have a central role in retirement timing, and the patterns indicated which groups are potentially at risk 

of early retirement. In summary, our results did not support the first hypothesis: individuals who have 

two surviving parents have a higher propensity to retire than individuals for whom both parents are 

deceased. Additionally, as the results showed that women who had one parent alive had a higher risk 

of retirement compared to women who had both parents alive, the second hypothesis, individuals who 

have one surviving parent have a higher propensity to retire compared to those who have two 

surviving parents, was confirmed among women. Men indicated a higher risk of retirement when the 

mother was alive, but the confidence intervals overlap 1.  

                                                
3 Bivariate and step complementary log-log models with parental status, death of parent(s) and age are presented in 

Table 1 in the Appendix. The bivariate model separated by gender (Table 1, Appendix) shows the main effects for 

parental status on retirement timing without controls for men and women, respectively. The initial results show that 

employed people of both genders with only one parent alive, particularly a mother, had a greater risk of retiring 

compared to employed people with both parents alive, an effect that was stronger for women than for men. The 

highest risk was among those with two parents deceased. In our step-wise approach (see Table 1 in Appendix), we 

see that the effect of parental survival on risk of retiring substantially decreased after the inclusion of age, which is 

an indication that most of the main effects are explained by age. 
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Table 2. Complementary log-log models with estimated hazard ratios of retirement for Swedish 

cohorts born 1940-1945, separate models by gender 

 
 Models with all control variables  

  Model 1: Men  Model 2: Women  
 

 
HR  95% CI HR 95% CI 

Parental vital status Both parents alive 1  1  
 Mother alive, father deceased 1.05 0.99-1.11 1.08 1.02-1.14 
 Mother deceased, father alive 0.99 0.94-1.06 1.06 1.00-1.14 
 Both mother and father deceased 1.06 1.00-1.11 1.09 1.04-1.16 
Recent death No death event (ref) 1  1  
of parent A) Father recently died  0.99 0.96-1.03 1.02 0.98-1.06 
 Mother recently died  1.03 1.01-1.06 1.01 0.98-1.03 
 Both parents recently died B) 0.94 0.83-1.06 1.12 0.99-1.26 
Age 60-61 (ref) 1  1  
 62-64 1.44 1.42-.146 1.78 1.73-1.79 
 65 4.85 4.76-4.94 6.66 6.53-6.79 
 66-67 3.01 2.94-3.06 3.77 3.69-3.86 
 68 and older 0.45 0.44-0.47 0.43 0.41-0.44 
Siblings No siblings 1.01 0.99-1.02 1.01 1.00-1.03 
 1 sibling (ref) 1  1  
 2 siblings 0.97 0.96-0.98 0.98 0.97-0.99 
 3 or more siblings 0.96 0.95-0.97 0.97 0.96-0.99 
Civil status  Married (ref) 1  1  
 Divorced 0.94 0.92-0.95 0.79 0.78-0.80 
 Widowed 1.12 1.09-1.16 0.98 0.96-0.99 
 Never married 0.93 0.91-0.95 0.82 0.81-0.84 
Number of children No children 0.97 0.95-0.99 1.06 1.04-1.08 
 1-2 children (ref) 1  1  
 3 children 0.90 0.88-0.91 0.90 0.88-0.91 
 4 children 0.82 0.80-0.83 0.82 0.79-0.84 
 5 or more children 0.74 0.72-0.77 0.74 0.72-0.78 
Age at first birth Below 20 1.05 1.02-1.09 1.05 1.03-1.07 
 21-24 1  1  
 25-29 (ref) 0.97 0.96-0.98 0.96 0.95-0.97 
 30-34 0.87 0.85-0.88 0.87 0.86-0.89 
 35-39 0.79 0.77-0.81 0.79 0.77-0.82 
 40 or older 0.73 0.71-0.76 0.74 0.69-0.79 
Distance to children C) Majority at close distance (ref) 1  1  
 Majority at medium distance 1.05 1.03-1.07 1.05 1.03-1.07 
 Majority at long distance 1.06 1.04-1.08 1.07 1.05-1.08 
 Some short distance, some medium distance 0.98 0.96-0.99 1.01 0.99-1.03 
 Some short distance, some long distance 1.00 0.98-1.02 1.01 0.99-1.03 
 Some medium distance, some long distance 1.05 1.02-1.08 1.05 1.03-1.08 
 In all ranges 0.98 0.95-1.01 0.97 0.94-1.00 
 Missing data on all or most children 1.03 1.00-1.07 1.02 0.99-1.06 
Grandparenthood Grandparent 1.03 1.02-1.04 1.05 1.04-1.06 
Calendar year continuous 1.01 1.00-1.01 1.02 1.02-1.03 
Education Tertiary education 0.94 0.93-0.95 0.88 0.87-0.89 
 Secondary education (ref) 1  1 0.87-0.89 
 Primary education 0.91 0.90-0.92 0.98 0.97-0.99 
Place of residence Metropolitan cities and suburbs 0.98 0.97-0.99 0.96 0.95-0.97 
 All other regions 1  1  
Disposable income Lagged one year 0.64 0.64-0.65 0.69 0.69-0.70 
Sick-leave, No sick-leave (ref) 1  1  
lagged one year 1-14 days 0.96 0.93-0.98 1.02 0.99-1.05 
 15-30 days 1.07 1.03-1.11 1.12 1.09-1.16 
 31-60 days 1.21 1.18-1.26 1.29 1.25-1.33 
 61-90 days 1.48 1.43-1.54 1.59 1.53-1.64 
 91-365(366) days 3.42 3.37-3.46 3.51 3.46-3.55 
      
Log likelihood -398402  -364235  
Number of non-zero outcomes 192555  187388  
Number of observations 1097512  1041529  

Note: A) By “recently died,” we mean that the parent or parents died during the year of observation or the preceding year. B) Among those 
who experienced a retirement transition, 291 men and 311 women had both parents die within the same short period. C) Ranges: close 
distance = <21 km, medium distance = 21-100 km away, long distance = 101+ km away.  
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In order to test whether there are gender differences in retirement risk when one parent is 

alive (hypothesis 3), we ran an additional model that included an interaction between gender and 

parental vital status. The recalculated results from the interaction are presented in Table 3, and 

supplementary results are included in Table 2 in the Appendix. The results of the interaction showed 

that when both parents were still alive, the risk of retirement decreased among women compared to 

men. The results also indicated that when both parents were deceased, the risk increased among 

women compared to men. Additionally, compared to men who either had a mother or father alive, 

women had a higher risk of retiring when either their mother or father was still alive, and the risk was 

slightly higher among women who had only a father alive. Hence, the results confirmed the third 

hypothesis: women with one parent alive have a higher propensity to retire earlier compared to men 

with one parent alive. In addition, the findings supported the hypothesis that women with a father 

alive have a higher propensity to retire earlier compared to men with a father alive. However, the 

difference between the hazard ratios was not large.  

 

Table 3. Interaction between gender and parental vital status, Swedish cohorts born 1940-1945, men 

and women pooled 

 

 Model with interaction gender  
and parental vital status 

 
HR A)   C.I. 

   
Both parents alive # men 1   
Both parents alive # women 0.95 0.88-1.02 
Mother alive, father deceased # men 1  
Mother alive, father deceased # women 1.03 1.01-1.05 
Mother deceased, father alive # men 1   
Mother deceased, father alive # women 1.06 1.02-1.11 
Both parents deceases # men 1   
Both parents deceases # women 1.09 1.08-1.10 
   

 
Note: Model controlled for age, calendar year, siblings, civil status, number of children, age at first birth, distance to children, 
grandparenthood, education, place of residence, disposable personal income, and sick-leave. A) Recalculated hazard ratios within each 
parental status, reference category ”men”. See results from the interaction terms in Table 2 in Appendix. 
 

In addition to parental vital status, previously mentioned Table 2 also presents the risk of 

retirement in the immediate period after the mother’s, father’s or both parents’ death. Overall, none of 

the results’ confidence intervals overlap 1. Hence, we can only present tendencies. The analyses 

revealed that men had a higher risk of retiring if the mother had recently died compared to if none of 

the parents had recently died. The pattern for women indicated a slightly higher risk of retiring when 

either mother or father had recently died, but the similarity was greater than the. Additionally, the 
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pattern indicated that men had a lower risk of retiring when both parents had recently died, but 

women had a higher risk of retiring (not statistically significant).  

The association between timing of parental death and retirement timing does not reveal how 

the “parental constellation” looked at retirement. Hence, by including interactions between parental 

vital status and death of parent(s) for men and women separately, we further investigate whether the 

risk of retiring was greater in the immediate period after parental death or when death occurred some 

years earlier (hypothesis 4a); we also investigate whether widowed fathers influenced retirement to a 

greater extent than widowed mothers (hypothesis 4b). Recalculated hazard ratios are summarized in 

Table 4, and supplementary models are presented in Table 3 in the Appendix. Overall, men had a 

higher risk of retiring when either their mother or father had died some years earlier, compared to men 

whose mother or father had recently died. The results from the interaction mirror the results for men 

in Table 2 and show that men had a higher risk of retiring in the immediate period after their father’s 

death, when their mother became a widow, compared to when the mother had recently died and the 

father was widowed. When both parents had recently died, retirement risk was lower among men, 

which was also indicated in Model 1 in Table 2. Moreover, women had a higher risk of retiring when 

one of the parents had been recently widowed, and there was a slightly higher tendency to retire 

earlier when the father became a widower compared to when the mother became a widow. When both 

parents had recently died, women – in contrast to men – had a higher risk of retiring. However, this 

was a rather small group of women (311 women). In the fourth hypothesis, we expected that in the 

immediate period after one parent died, the propensity to retire is greater compared to if the parent 

died some years earlier. This result was confirmed only among women. We additionally expected that 

fathers who recently became widowers would have a stronger impact on their children’s retirement 

timing compared with mothers who recently became widows, that is, the propensity to retire is 

greater when fathers are widowed. The results confirmed this hypothesis among women, although the 

difference was rather small. Among men, mothers who recently became widows had a slightly 

stronger influence on their sons’ retirement than fathers who recently became widowers. 
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Table 4. Interaction between parental vital status and death of parent(s), separate models by gender 

 

Men  Women  

 HR C.I. HR C.I. 
     
Mother alive # father recently died A) (ref) 1  1  
Mother alive # father did not recently die 1.03 0.94-1.11 0.96 0.88-1.04 

  
   

Father alive # mother recently died1 (ref) 1  1  
Father alive # mother did not recently die 1.01 1.89-1.14 0.94 0.83-1.04 
     
Father alive # mother recently died (ref) 1  1  
Mother alive # father recently died 1.03 0.89-1.17 0.98 0.87-1.12 

  
   

Both deceased # no parents did recently die (ref) 1  1  
Both deceased # father recently died 1.00 0.96-1.04 1.02 0.98-1.06 
Both deceased # mother recently died 1.04 1.01-1.06 1.00 0.98-1.02 
Both deceased # both recently died 0.93 0.84-1.05 1.12 0.99-1.26 
     

 
Note: Models controlled for age, civil status, number of children, age at first birth, distance to children, grandparenthood, calendar year, 
education level, disposable personal income, and sick-leave days. Hazard ratios are recalculated, reference category is marked with (ref). 
See results from the interaction terms in Table 3 in Appendix. A) By “recently died” we mean that the parent or parents died during the year 
of observation or the preceding year. 

 

As part of the fourth hypothesis, we also expected there would be gender differences and that 

given that the propensity to retire is greater in the immediate period after parental death, the 

propensity to retire should be greater among women than men (hypothesis 4c). To investigate whether 

this was true, we ran a model where we included a combination variable based on gender, parental 

vital status and death of parent(s) (and all control variables). In Table 5, we display the observed 

estimates across equations to detect gender differences (within categories, men are the reference 

group). Supplementary models are displayed in Table 4 in Appendix. Overall, the results indicated 

that women – compared to men in the same situation – had a higher risk of retiring in the immediate 

period after either the father’s or mother’s death when the other parent was widowed. The association 

was stronger when the father had recently become widowed. In addition, women revealed a greater 

risk of retiring when both parents had recently died. In contrast to women, men had a higher risk of 

retiring when one of their parents was still alive and the other parent was deceased but had not died 

recently. Hence, the results supported the hypothesis that the propensity to retire immediately after a 

parent’s death is greater among women than men. In addition to confirming our hypothesis, we also 

found that men – compared to women in the same situation – had a higher risk of retiring when either 

the mother or father had recently died and one parent had been a widow/widower for many years. In 

contrast to the findings for women, this association is most likely not explained by caregiving 

obligations. More consistent with our assumption that women may retire earlier than men because of 

care obligations, the results revealed that women with both parents deceased, but not recently 

deceased, had a lower risk of retiring compared to men with both parents deceased, but not recently 

deceased. Additionally, women with both parents still alive had a lower retirement risk than men with 

both parents still alive. 
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Table 5. Complementary log-log models with combination variable including gender, parental vital 

status and death of parent(s), men and women pooled 

 

 
HR C.I. 

   
Both parents still alive, none of the parents recently died A) : men (ref) 1  
Both parents still alive, none of the parents recently died: women 0.85 0.79-0.92 
   
Mother still alive, father recently died: men (ref) 1  
Mother still alive, father recently died: women 1.03 0.92-1.15 

 
 

 
Mother still alive, father deceased but did not recently die: men (ref) 1  
Mother still alive, father deceased but did not recently die: women 0.91 0.89-0.93 

 
 

 
Father still alive, mother recently died: men (ref) 1  
Father still alive, mother recently died: women 1.09 0.94-1.26 

   
Father still alive, mother deceased but did not recently die: men (ref) 1  
Father still alive, mother deceased but did not recently die: women 0.91 0.87-0.95 

 
 

 
Both parents deceased, none of the parents recently died: men (ref) 1  
Both parents deceased, none of the parents recently died: women 0.94 0.93-0.95 
 

 
 

Both parents deceased, father recently died: men (ref) 1  
Both parents deceased, father recently died: women 0.95 0.90-0.99 
   
Both parents deceased, mother recently died: men (ref) 1  
Both parents deceased, mother recently died: women 0.94 0.91-0.97 
   
Both parents deceased, both of the parents recently died: men (ref) 1  
Both parents deceased, both of the parents recently died: women 1.06 0.89-1.24 
   

 
Note: Models controlled for age, civil status, number of children, age at first birth, distance to children, grandparenthood, calendar year, 
education level, disposable personal income, and sick-leave days. Hazard ratios are recalculated, reference category is marked with (ref). 
See results from the interaction term in Table 4 in Appendix. A) By “recently died” we mean that the parent or parents died during the year 
of observation or the preceding year 

 

Siblings as Moderator 

 

An aim of our study was to test whether the presence of siblings moderated the strength of the 

relationship between parental survival and risk of retirement. If siblings represent potential alternative 

or supplemental caregivers, then the relationship between number of siblings and retirement risk 

should be most strongly negative among those with sole surviving parents, the large majority of 

whom are likely to be widowed. In order to test our supposition that caregiving might be responsible 

for the earlier retirement of women with one surviving parent, we stratified the model for men and 

women separately by number of siblings and observed parental survival estimates across equations. 

These estimates are presented in Table 5 in the Appendix, and predicted hazard ratios for various 

parental conditions are shown in Figure 2. Overall, the interactions are not statistically significant, but 

it is still possible to distinguish patterns. We see in the figure that both men and women with a 

surviving father (deceased mother) and one sibling had the steepest decrement in retirement risk as a 

function of having additional siblings. The pattern for those with a surviving mother (father deceased) 
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was similar but not as severe. We also find that women without siblings have the highest risk of 

retiring. In sum, individuals with parents – especially fathers –experiencing vulnerability due to 

widowhood retired earlier when they were from smaller families, a finding that is not statistically 

significant but is consistent with a caregiving explanation. Further, the increase in retirement risk as a 

function of having fewer siblings was most noticeable among women with a sole surviving father, 

who might be considered particularly vulnerable given known gender differences in the experience of 

adverse risks following widowhood. In sum, the patterns we found confirmed the last two hypotheses, 

that is, absence of siblings strengthens the relationship between parental death and risk of retirement 

and that this would be particularly true for women as they, more often than men, are caregivers for 

their elderly parents.  

 
Figure 2. Predicted hazard ratios of retirement risk for parental vital status by number of siblings, 

separate models by gender 

 

Note: Models controlled for age, civil status, number of children, age at first birth, distance to children, grandparenthood, calendar year, 
education level, disposable personal income, and sick-leave days. See results from the interaction terms in Table 4 in Appendix. 
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Robustness checks 

 

As the vast majority of individuals in this study population have two deceased parents when 

approaching retirement ages, we did robustness analyses to examine whether the results hold when 

this specific group was excluded in models identical to the models in Table 2. The results for parental 

vital status, death of parent(s) and number of siblings are presented in Table 6 in the Appendix. 

Overall, the gender pattern remained the same as in the results from Table 2, giving us confidence in 

our main results. Particularly, the results showed that for men who had a mother alive, the risk of 

retirement was statistically significantly different from men who had both parents alive, and for 

women, having either a mother or father alive was statistically significant. The results also showed 

that increasing the number of siblings statistically significantly reduced the risk of retirement among 

both men and women and that women had a higher risk of retiring when they did not have siblings. 

Moreover, we additionally included an interaction with number of siblings and parental vital status in 

the restricted population with at least one parent alive (models not presented). The results show very 

similar results as presented in the models with the full population. 

 

Summary and discussion 

 

The present study highlights the connection between two important social issues confronting most 

developed societies: the timing of retirement and serving the needs of an expanding older population. 

Our analysis of population data from Sweden reveals several interesting results regarding how 

parental survival associates with the timing of retirement. We first hypothesized that having two 

surviving parents, compared to two deceased parents, would have a positive association with 

retirement timing. The findings did not support this, even after including age. Instead, having two 

deceased parents increases the risk of retirement, especially among women. Why individuals with 

deceased parents have a higher risk of retiring may be explained by the generational transmission of 

health and socio-economic status. Individuals whose parents died at younger ages might, for example, 

have poor health or low socio-economic status, which are also strongly related to early retirement. 

Another potential explanation is that the loss of both parents may trigger retirement because of 

caregiving, which may have recently occurred if the surviving parents experienced a period of frailty 

before death. Additionally, the transition out of caregiving may present the opportunity to disengage 

from both formal and informal labor. These findings also echo earlier studies, which have shown that 

the experience of parental death may lead to adverse health consequences and decreases in life 

satisfaction in children up to several years after parental death, particularly among women (Leopold & 

Lechner, 2015; Umberson, 2003). After parental death, younger adults would perhaps choose to go on 

sick-leave, whereas adults approaching retirement age may instead choose to retire.   
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Moreover, the study finds evidence that individuals with one surviving parent have a higher 

risk of retiring, and the pattern was strongest among women who had a father alive. We also 

hypothesized that propensity to retire would be higher in the immediate period after parental death. 

Indeed, the study finds that the risk of retirement was higher during the immediate period after 

parental death, especially when the father became a widower. Consistent with findings by Bolin et al. 

(2008), this study also finds that parents influence men’s labor force attachment, meaning that, 

mainly, men have a higher risk of retiring when either their mother or father, who had been widowed 

for some years, has recently died, or if either one of the parents is still alive but has been widowed for 

some years. These findings do not necessarily support our assumptions of care obligations. The 

different patterns of men and women in this study may be an indication of the different motivations 

sons and daughters have to provide support and care to their older parents (Silverstein, Parrott, & 

Bengtson, 1995). Moreover, the patterns of how siblings strengthen the relationship between parental 

death and risk of retirement mainly showed that risk of retirement was greater among individuals 

without siblings, either with both parents sill alive or with only a mother or father alive, and the 

pattern was most noticeable among women.  

The findings are robust to the inclusion of numerous control variables and sensitivity 

analyses, lending confidence to the conclusion that parental survival has a unique, but relatively small, 

influence on retirement timing. As Sweden has generous welfare services, including extensive elderly 

care, it is not surprising that the effect is minor. However, the size of the effect of parental survival is 

similar to that of, e.g., being childless or a grandparent. This study observes an entire population, 

which makes the discussion of statistically significant results less central. Nonetheless, the lack of 

statistically significant results can be explained by the large proportion of individuals with both 

parents deceased. The analyses using the restricted population produced similar results as those using 

the full population, which lends even more credibility to our findings.   

Further, the finding that the relationship between surviving parents and retirement timing is 

more evident and robust among women, and particularly among women without siblings whose 

parents recently died, supports the conclusion that providing care for parents in particular motivates 

labor force disengagement in the form of retirement. Previous studies have found that mainly 

daughters are taking care of elderly parents, and they may reduce their employment to provide that 

care.  

Our analysis also takes advantage of multiple aspects of family availability to predict 

retirement timing. Consistent with the linked-lives principle of the life course perspective, we found 

that retirement risk is greater for those with fewer children, who are younger at the birth of the first 

child, and who live at a greater geographic distance from their children. These conditions reflect 

opportunities for family integration as well as constraints of family obligation that enhance the 

decision to exit the labor force. 

Several limitations to this study deserve mention. First, the birth cohort we studied entered the 
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labor force and subsequently retired during a historically prosperous era in Sweden and may not be 

indicative of future cohorts who are facing greater austerity in government programs. In addition, 

while we excluded immigrants from our analyses, immigrant groups, many of them from traditional 

cultures, will represent an increasing proportion of the workforce and of retirees. To the extent that 

cultural factors play a role in work-family decisions, future cohorts may be increasingly sensitive to 

the demands imposed by work roles. These later cohorts of workers will also be likely to have parents 

surviving to older ages, creating more acute considerations in retirement decisions than at present.  

Second, we observe individuals from age 60, which means that some individuals might have 

already left the labor market to take care of their elderly parents. However, only a small proportion of 

people in Sweden retire before age 60 for reasons other than health limitations.    

Third, we caution against a causal interpretation of our results. There exists the possibility that 

unobserved factors common to parental survival and retirement guided the selection of individuals 

into retirement. The most likely candidate factor is poor health status, which, we note, is controlled by 

a measure of sick-leave days. Nevertheless, we recognize that that this an incomplete measure of 

health, and endogeneity related to family-wide risk factors may not be fully mitigated. 

Fourth, we do not know the extent to which index persons had contact with their parents or 

provided assistance to them. Yet, the literature suggests strong supportive relationships between 

younger and older generations in Sweden, even when compared to other European countries (Brandt, 

Haberkern, & Szydlik, 2009). Thus, it is reasonable to assume that a large proportion of adult children 

provide support to their older parents. Our incorporation of sibling availability into the model serves 

as proof-of-concept, and, at minimum, is consistent with our interpretation that kinship dynamics of 

contact and care are responsible for our results. 

Finally, the question of whether our results are generalizable beyond the nation of Sweden is 

reasonable in light of the elaborate nature of Swedish welfare state provisions. This aspect of Swedish 

society provides a stringent test of our hypothesis, which implicitly invokes family care as an 

underlying mechanism. Further, the relatively generous pension system in Sweden provides a good 

context in which to investigate the social antecedents of retirement, which is arguably less inhibited 

by economic necessity and more likely to be enhanced by social considerations than it would be in 

other nations. 

We conclude that the survival of aging parents plays a role in when their adult children retire 

from the labor force. Based on reliable data about the Swedish population taken from linked registries, 

we observe a connection between survival in older generations and the next generation’s decision to 

retire. Whether the demands of care serve as an explanation of our results remains speculative, but 

that hypothesis is borne out by the robustness test of interactions with timing of death of parent(s) and 

sibling availability. Our findings also suggest that women entering old age – already a vulnerable 

group with respect to pensions and earnings – are further disadvantaged by perhaps prematurely 

leaving the workforce to take care of their parents. We recommend that future research delve more 
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deeply into the micro-dynamics of family life to tease out nuanced explanations of these inter-

connected demographic processes. 
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Appendix 
 
Table 1. Bivariate and step-wise models of retirement risk by parental vital status, death of parent(s) and age, separate models by gender 

 

 

 

6 bivariate models 
 

Models with parental vital status  
and death of parent(s) 

Models with  
parental vital status and age 

Models with parental vital status, death of 
parent(s) and age 

 
 

Models 1a-c: Men Models 1d-f: Women  Model 2a: Men  Model 2b: Women Model 3a: Men Model 3b: Women Model 4a: Men Model 4b: Women 

  HR 95 % C.I. HR 95 % C.I. HR 95 % C.I. HR 95 % C.I. HR 95 % C.I. HR 95 % C.I. HR 95 % C.I. HR 95 % C.I. 

                  

Parental status Both parents alive (ref) 1  1  1  1  1  1  1  1  

 Mother alive, father deceased 1.33 
 

1 

1.26-1.40 1.42 1.34-1.49 1.39 1.26-1.40 1.41 1.34-1.49 1.06 1.00-1.11 1.09 1.03-1.15 1.06 1.00-1.12 1.09 1.03-1.15 

 Mother deceased, father alive 1.21 1.14-1.29 1.35 1.27-1.43 1.20 1.13-1.27 1.33 1.36-1.42 1.00 0.94-1.06 1.07 1.01-1.14 1.00 0.94-1.06 1.08 1.01-1.14 

 Both mother and father deceased 2.03 1.93-2.14 2.22 2.10-2.34 2.02 1.92-2.12 2.20 2.09-232 1.07 1.02-1.13 1.11 1.05-1.17 1.07 1.02-1.13 1.11 1.05-1.17 

Death of parent(s) No parent died 1  1  1  1      1  1  

this year or one  Father died 1.02 0.98-1.05 1.05 1.02-1.10 1.02 0.99-1.06 1.07 1.03-1.11     0.96 0.93-0.99 1.00 0.96-1.04 

preceding year Mother died 1.22 1.19-1.24 1.22 1.19-1.24 1.15 1.13-1.18 1.15 1.13-1.18     1.00 0.98-1.03 0.98 0.96-1.00 

 Both died  1.07 0.95-1.20 1.20 1.07-1.34 0.99 0.88-1.11 1.11 0.99-1.24     0.93 A) 0.83-1.05 1.09 A) 0.97-1.22 

Age 60-61 (ref) 1  1      1  1  1  1  

 62-64 1.34 1.33-1.37 1.61 1.58-1.63     1.35 1.34-1.37 1.61 1.58-1.63 1.34 1.33-1.37 1.61 1.58-1.63 

 65 4.10 4.04-4.16 5.28 5.20-5.36     4.11 4.05-4.17 5.30 5.21-5.39 4.11 4.05-4.17 5.29 5.21-5.37 

 66-67 2.26 2.23-2.29 2.58 2.54-2.62     2.27 2.24-2.30 2.59 2.55-2.64 2.27 2.24-2.30 2.59 2.55-2.64 

 68 and older  0.33 0.32-0.34 0.28 0.27-0.29     0.33 0.32-0.34 0.28 0.27-.29 0.33 0.32-0.34 0.28 0.27-2.9 

                  

Log likelihood      -513068  -492788  -425741  -392407  -425738  -392404  

Number of non-zero outcomes 
Number of observations 

192555  187388  192555  187388  192555  187388  192555  187388  

1097512  1041529  1097512  1041529  1097512  1041529  1097512  1041529  

                 

 
Note: A) Among those who experienced a retirement transition, 291 men and 311 women had both parents die within the same short period.  
 



 

Table 2. Interaction between gender and parental vital status, Swedish cohorts born 1940-1945, men 

and women pooled 

 

Model with interaction 
gender and  

parental vital status 

 HR 95% C.I. 

   

Both parents alive # men 1  

Both parents alive # women 0.95 0.88-1.03 

Mother alive, father deceased # men 1.03 0.98-1.09 

Mother alive, father deceased # women 1.06 1.00-1.12 

Mother deceased, father alive # men 0.98 0.93-1.04 

Mother deceased, father alive # women 1.04 0.98-1.11 

Both parents deceases # men 1.02 0.97-1.08 

Both parents deceases # women 1.11 1.06-1.17 

   

Log likelihood -818678  
Number of non-zero outcomes 379943  
Number of observations 1202041  
   

 
Note: Model controlled for age, calendar year, siblings, civil status, number of children, age at first birth, distance to children, 
grandparenthood, education, place of residence, disposable personal income, and sick-leave. A) Recalculated hazard ratios within each 
parental status, reference category ”men”.  
 
 
 

Table 3. Complementary log-log models with interaction between parental vital status and death of 

parent(s), separate models by gender 

 Models with interaction  
parental vital status and death of parent(s) 

 
 Model 1: Men  Model 2: Women 

 HR 95 % C.I. HR 95 % C.I. 

     

Both alive # No death this year or preceding year 1  1  

Mother alive # No death this year or preceding year 1.05 0.99-1.11 1.08 1.02-1.14 

Mother alive # Father died this year or preceding year 1.02 0.92-1.12 1.13 1.02-1.24 

Father alive # No death this year or preceding year 1.01 0.94-1.06 0.08 1.00-1.13 

Father alive # Mother died this year or preceding year 0.99 0.87-1.13 1.14 1.02-1.28 

Both dead #  No death this year or preceding year 1.06 1.00-1.11 1.10 1.04-1.16 

Both dead # Father died this year or preceding year 1.06 0.99-1.13 1.11 1.04-1.19 

Both dead # Mother died this year or preceding year 1.10 1.04-1.16 1.10 1.03-1.16 

Both dead # Both died this year or preceding year 0.99 0.87-1.13 1.23 1.08-1.39 

      

Log likelihood -398401  -364235  

Number of non-zero outcomes 192555  187388  

Number of observations 1097512  1041529  

     

 
Note: Models controlled for age, civil status, number of children, age at first birth, distance to children, grandparenthood, calendar year, 
education level, disposable personal income, and sick-leave days. 
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Table 4. Complementary log-log model with combination variable between gender, parental vital 

status and death of parent(s), men and women pooled 

 
HR 95 % C.I. 

   

Both alive, no parent died this year or preceding year: men 0.99 0.94-1.05 

Both alive, no parent died this year or preceding year: women 0.84 0.79-0.89 

Mother alive, father died this year or preceding year: men 0.98 0.90-1.07 

Mother alive, father died this year or preceding year: women 1.01 0.93-1.09 
 Mother alive, father did not die this year or preceding year: men (ref) 1  

Mother alive, father did not die this year or preceding year: women 0.91 0.89-0.92 

Father alive, mother died this year or preceding year: men 0.95 0.85-1.06 

Father alive, mother died this year or preceding year: women 1.03 0.93-1.14 

Father alive, mother did not die this year or preceding year: men 1.00 0.97-1.03 

Father alive, mother did not die this year or preceding year: women 0.91 0.88-0.94 

Both deceased, no parent died this year or preceding year: men 0.97 0.95-0.98 

Both deceased, no parent died this year or preceding year: women 0.91 0.89-0.92 

Both deceased, father died this year or preceding year: men 1.03 0.98-1.07 

Both deceased, father died this year or preceding year: women 0.98 0.93-1.02 

Both deceased, mother died this year or preceding year: men 1.02 0.99-1.04 

Both deceased, mother died this year or preceding year: women 0.95 0.93-0.98 

Both deceased, both parents died this year or preceding year: men 0.99 0.88-1.12 

Both deceased, both parents died this year or preceding year: women 1.05 0.94-1.17 

   

Log likelihood -1193059  

Number of non-zero outcomes 379943  

Number of observations 4719148  

   

 
Note: Models controlled for age, civil status, number of children, age at first birth, distance to children, grandparenthood, calendar year, 
education level, disposable personal income, and sick-leave days. 
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Table 5. Complementary log-log models with interaction between parental vital status and number of 

siblings, separate models by gender  

 Models with interaction   
parental vital status and siblings 

 Model 1: Men Model 2: Women 

 HR 95 % C.I. HR 95 % C.I. 

     

Both  parents alive # no siblings 1  1  

Both parents alive # one sibling  1.01 0.86-1.19 0.98 0.83-1.16 

Both parents alive # two siblings 0.98 0.83-1.17 0.95 0.79-1.14 

Both alive # three or more siblings 0.98 0.83-1.17 0.95 0.79-1.13 

Mother alive, father deceased # no siblings 1.07 0.93-1.24 1.09 0.94-1.26 

Mother alive, father deceased # one sibling  1.06 0.92-1.22 1.05 0.91-1.22 

Mother alive, father deceased # two siblings 1.03 0.89-1.18 1.03 0.89-1.19 

Mother alive, father deceased # three or more siblings 0.99 0.86-1.14 1.01 0.87-1.16 

Mother deceased, father alive # no siblings 0.95 0.81-1.11 1.12 0.96-1.32 

Mother deceased, father alive # one sibling  1.03 0.88-1.19 1.04 0.89-1.20 

Mother deceased, father alive # two siblings 0.96 0.83-1.11 1.03 0.88-1.19 

Mother deceased, father alive # three or more siblings 0.97 0.84-1.13 0.98 0.84-1.14 

Both  parents deceased # no siblings 1.08 0.94-1.24 1.08 0.94-1.25 

Both  parents deceased # one sibling  1.07 0.93-1.23 1.07 0.93-1.24 

Both  parents deceased # two siblings 1.05 0.90-1.19 1.06 0.91-1.22 

Both  parents deceased # three or more siblings 1.03 0.90-1.19 1.05 0.91-1.21 

      

Log likelihood -414478  -380816  

Number of non-zero outcomes 192555  187388  

Number of observations 1097512  1041529  

 
Note: Models controlled for age, death of parent(s), civil status, number of children, age at first birth, distance to children, 
grandparenthood, calendar year, education level, disposable personal income, and sick-leave days. 

  

 
Table 6. Complementary log-log models with estimated hazard ratios of retirement for Swedish 

cohorts born 1940-1945 with at least one parent alive, separate models by gender 

  Models with all covariates  

 

 
Model 1: Men Model 2: Women 

 
 HR 95 % C.I. HR 95 % C.I. 

      

Parental status Both parents alive (ref) 1  1  

 Mother alive, father deceased 1.04 
 

1 

1.01-1.07 1.05 1.01-1.09 

 Mother deceased, father alive 0.99 0.93-1.05 1.05 1.01-1.10 

Death of 
parent(s) 

No parent died 1  1  

this year or 
precedig one  

Father died 0.97 0.89-1.06 1.04 0.95-1.12 

preceding year Mother died 0.98 0.88-1.11 1.05 0.94-1.17 

 No siblings 0.99 0.95-1.03 1.05 1.01-1.09 

 1 sibling 1  1  

 2 siblings 0.95 0.92-0.99 0.97 0.94-1.01 

 3 or more siblings 0.94 0.91-0.97 0.95 0.92-0.98 

      

Log likelihood  -62521  -57514  

Number of non-zero outcomes 
Number of observations 

24,865  24,258  

202,416  195,502  

 
Note: Models controlled for age, calendar year, siblings, civil status, number of children, age at first birth, distance to children, 
grandparenthood, education, place of residence, disposable personal income, and sick-leave
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