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Abstract  

The proportion of single parent households headed by men is increasing in many developed countries. 

However, the vast majority of studies have investigated single mothers and very few focus on single 

fathers. The purpose of the present study is to examine the mortality of single fathers in comparison 

with single mothers and partnered parents. The study is conducted by linking high-quality register data 

on the total Danish population. Survival analyses were used to investigate differences in mortality 

among the single parents and partnered households. By providing longitudinal characteristics, such as 

the length of single parenthood and the pathways into single parenthood, we consider the 

heterogeneity among single parents. The results show that single fathers face the highest mortality risk. 

While single fathers suffered most from widowhood, single mothers have the highest disadvantage in 

mortality when they were divorced.  
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Introduction 

The number of single parent families has increased steadily around the world. In most industrialized 

countries single parent households became a regular part of census household typologies and make 

over 20% of all households with children e.g. in Australia, Canada, the United Kingdom, the United 

States, Sweden and New Zealand (Collings, Jenkin, Carter, & Signal, 2014). Family patterns in Denmark 

has been constantly changing. Denmark has one of the highest divorce rates in Europe (Eurostat1). In 

2014, the divorce rate in Demark reached a peak of 54.4%. Since then, it slightly declined, but in 2017 it 

is still comparably high, with 46.8% (Statistics Denmark; see www.statbank.dk). At the same time, there 

is a trend towards fewer people getting married, while more people are living alone or cohabiting 

(Statistics Denmark). These patterns of marriage, divorce and cohabitation have contributed to 

considerable numbers of single parents in Denmark, while coupled parent households have decreased. 

From 1986 to 2016, there was an increase from 107,811 to 151,036 single parent households with 

underage children. The proportion of single parent households among households with dependent 

children increased from 16% to 23% over the past 30 years (Supplementary Materials, Figure S.1). 

Several studies have shown that single mothers are a disadvantaged group in terms of health. 

Research examined higher prevalence of depressive symptoms (Cooper et al., 2008; Crosier, 

Butterworth, & Rodgers, 2007; Lipman, Offord, & Boyle, 1997; Wang, 2004), psychological distress 

(Franz, Lensche, & Schmitz, 2003), anxiety disorders (Afifi, Cox, & Enns, 2006), lower levels of well-being 

(Bull & Mittelmark, 2009), lung cancer, suicide (attempts), inflicted violence, traffic injury, and addiction 

(Weitoft, Haglund, Hjern, & Rosén, 2002) as well as a higher risk of mortality for single mothers 

compared to partnered mothers. These health disadvantages were mostly explained by financial 

hardship and unemployment (Curtis & Phipps, 2004; Kühn, 2018; Targosz et al., 2003). 

Much less is known about single fathers due to scarce data as the vast majority of single parent 

households are headed by women. However, the proportion of single father households has increased 

for many developed countries in the last decades (Chiu et al., 2017). In Denmark, the number of single 

fathers increased from 15,515 in 1986 to 23,831 in 2017. While in most other countries single fathers 

make approximately 10% of single parent households, Denmark has with 14% to 16% a stable and higher 

percentage of single father households Supplementary Materials, Figure S.2). 

Research has shown that single fathers are, similarly to single mothers, a vulnerable group. They 

have lower income and social support and are more likely to be unemployed in comparison to partnered 

                                                           
1 http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=demo_ndivind&lang=en; 31.08.2018 

http://www.statbank.dk/
http://appsso.eurostat.ec.europa.eu/nui/show.do?dataset=demo_ndivind&lang=en
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fathers (Janzen, Green, & Muhajarine, 2006). There is also evidence that single fathers might be as 

disadvantaged as single mothers in regard of health.  

There is evidence that single custodial fathers report worse health than their partnered 

counterparts. They have lower self-rated health and a higher risk for mental illness compared to married 

or cohabiting fathers (Benzeval, 1998; Collings et al., 2014; Meadows, 2009; Popay & Jones, 1990; 

Tobias, Gerritsen, Kokaua, & Templeton, 2009). Studies examining health outcomes of single fathers 

compared to single mothers are less consistent. Chiu et al. (2017) found in a cross-sectional study based 

on Canadian data, similar levels of self-rated health and mental health for single fathers and single 

mothers. In another cross-sectional study with Swedish data, the authors identified similar unadjusted 

prevalences in poor self-rated health for single fathers and single mothers, but with single fathers having 

the highest prevalence in poor self-rated health among these four groups (Westin & Westerling, 2007). 

Contrasting results were found by Collings et al. (2014). They considered in their analyses patterns of 

gender differences in health and compared sex differences in mental health for single parents and 

partnered parents. The findings suggest that single mothers have poorer mental health than single 

fathers and that sex differences in mental health are higher among single parents than partnered 

parents.  

There are only a few attempts studying the association between mortality and single 

fatherhood. Ringbäck Weitoft, Burström, and Rosén (2004) examined in their study based on Swedish 

national registers the premature mortality (1991-2000) of men, who were classified in both 1985 and 

1990 as cohabiting custodial fathers, lone custodial fathers, lone non-custodial fathers, cohabiting 

childless men, and lone childless men. Their results suggest that the mortality risks were highest among 

lone childless men and lone non-custodial fathers, while lone custodial fathers also had a higher 

mortality risk, although to a lesser extent. A recently published study using Canadian data found a three 

times higher mortality rate in single fathers than for single mothers and partnered fathers. The risk of 

mortality remained significantly higher for single fathers after adjusting for several variables, such as 

socioeconomic characteristics or health behavior (Chiu et al., 2018). However, less attention has been 

paid to the fact that the episode of single parenthood is dynamic and that single parents are not a 

homogenous group.  

Therefore, the present paper aims to examine the association between mortality and single 

parenthood with a specific focus on single fathers. To be able to compare partnered and single parents 

longitudinally, we used the age of 17 for the youngest child as a reference time point to identify 

retrospectively mothers and fathers, who by this time 1) never have been a single parent, 2) have been a 
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single parent in the past or 3) are currently a single parent. All mothers and fathers categorized in one of 

these three groups were followed-up until out-migration, the last year of observation (2014), or until 

death, whichever came first. We hypothesize, that single fathers and single mothers have a higher 

mortality risk than their partnered counterparts. Considering the higher mortality risk of single parents, 

but also following the gender pattern of mortality – that women outlive men at almost all ages (e.g. 

Barford, 2006) - we further expect that single fathers have the highest mortality risk and partnered 

mothers the lowest mortality risk among all parent groups.  

 

Methods 

 

Data 

This study is based on Danish register data covering the whole population of Denmark from 1980 to 

2014. We used information from the Civil Registration System (CRS) (Pedersen, 2011), the Register of 

Causes of Death (Helweg-Larsen, 2011), the Education Register (Jensen & Rasmussen, 2011) and the 

Employment Classification Module (AKM) (Petersson, Baadsgaard, & Thygesen, 2011). All the registers 

are linked through a unique 10-digit personal number (CPR number).  

In the CRS, each family has a unique identification number, which is used to link the other 

registers at the family level, as well as to identify the individuals belonging to each family. From the CRS 

we extracted demographic information at the individual level (date of birth, sex, vital status, civil status, 

date of in- and out-migration) and information at the family level. Information about the type of family 

(single individual, couple without children, couple with children, single parent) is provided by Statistics 

Denmark from 1986, based on the CRS. From the Register of Causes of Death, we extracted the date of 

death and the underlying cause of death. The highest education attained is obtained from the Education 

Register, and the employment status is obtained from the AKM register.  

 

Study population 

The base for the selection of our population of interest is given by all individuals residing in Denmark 

from 1986 to 2014 and living in a family with children2. We restrict the population to consider only 

individuals born from 1935 onwards and individuals older than 18.  

 

                                                           
2 Statistics Denmark defines children as each individual under 25 years old, never married and who lives at the 
same address as one of the parents. We changed this definition to consider children as individuals under the age of 
18 years.  

file:///U:/Cuba/Submission_GSA/Manuscript.docx%23_ENREF_3
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Definition Single Parent  

Single parents are men and women, who had at least one child under the age of 18, living together 

without a partner living in same household.  

 

Single Parenthood characteristics 

Following this definition, it is possible to observe several episodes of single parenthood for the same 

individual. To identify the first episode ever of single parenthood for each individual, we restrict the data 

from 19913 and we consider only cases for which the first episode of single parenthood happened from 

1991 onwards, and no other episodes are registered in the period 1986-1990 for the same individual. 

For everyone, who has experienced at least one episode of single parenthood, we computed the total 

number of episodes and the total length of episodes. Furthermore, the civil status of the individual in 

his/her first year as single parent is included as a proxy for the reason/cause of single parenthood. The 

pathways that lead to single parenthood include separation and divorce, widowhood and having 

children out of marriage.  

 

Study Design 

We started following each individual from the 1st of January of the year in which the youngest child in 

the family was older than 17. We defined this moment as our baseline t0 (Supplementary Materials, 

Figure S.3). We follow each individual from time t0 until attrition due to death or emigration, or end of 

follow-up (31st of December 2014) whichever came first. 

At time t0 each individual was identified either as a single parent or a partnered parent. In case 

of partnered individuals, we check retrospectively whether those who were partnered at t0, had 

experienced at least one episode of single parenthood before. These mothers and fathers were 

considered as previously single parent.  

Because of our definition of the baseline t0, we decide to include in the sample only individuals 

with the age at t0 greater or equal to 35 years4.  

  

Statistical analysis 

First, we compare the baseline characteristics of the three groups of parents for both sexes separately in 

Table 1. Then, we show the Kaplan-Meier survival curves for the three groups and for both sexes, 

                                                           
3 1991 is the first year in which we have information about the employment. 
4 Under the condition that they were older than 18 when they became parents. 
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separately for each age at baseline t0. Finally, we present the estimated proportional hazard Cox model 

(Therneau & Grambsch, 2013) for the hazard of dying 𝜆𝑖(𝑡) (for the 𝑖 − 𝑡ℎ individual), stratified by age 

at baseline and with time-varying covariates:  

𝜆𝑖(𝑡) =  𝜆𝑘(𝑡)𝑒{𝑋𝑖𝛽}  

where  𝑘 = 1,2,3,4 are the age groups, and 𝑋𝑖  is a vector of covariates for the 𝑖 − 𝑡ℎ individual.  

The outcome for our model is death and the main exposure is the type of parent (single parent, 

previous single parent and partnered parent). We show how the estimates of the hazard risk change 

with the inclusion of the control variables (education, employment, total length of the single parent 

episodes). We present also the result of the Cox model in which we differentiate further the single 

parents and previous single parent according to the reason for being a single parent (in the year of the 

first episode). 

 

Control variables:  

We categorize the age at t0 of each individual in four categories, according to the distribution of the 

variable in our sample; 35-44, 45-49, 50-54, and 50+.  Highest education attained is categorized 

according to the ISCED classification in low, medium and high5 (European Commission/EACEA/Eurydice, 

2017). Employment in the year of death is categorized as employed, unemployed and out of the labor 

force (which category includes people in retirement).  

 

All analyses are performed using R, version 3.3.2, the package survival (Therneau, 2015) and R-

studio, version 1.0.136 (R Core Team, 2017).  

 

Results 

Comparison of partnered and single parents 

In total, the study population included 622,090 fathers and 674,910 mothers of which 572,409 were 

partnered fathers, 15,681 were previously single fathers and 34,000 were single fathers. Among 

mothers, 536,924 were partnered, 53,942 were previously single and 84,044 were single mothers (Table 

1). The mean age of fathers was higher than of mothers (all groups). Fathers tended to have lower 

education than mothers – irrespective of whether they were single or partnered. While differences in 

education were rather small among fathers, single mothers had a slightly higher education than 

                                                           
5 ISCED = 1,2  low education, ISCED = 3 medium education and ISCED = 5,6,7,8 high education. We also included 
the category “missing/unknown” because of the non-ignorable proportion of missing values for the highest 
education attained. 
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partnered mothers. The very clear majority of all parent groups (75.7% for single mothers to 88.5% 

partnered fathers) were employed. Both, single fathers (79.8%) and single mothers had the lowest 

employment percentages among all groups. However, single mothers’ percentage (18.8%) in out of 

labor was slightly higher than that of single fathers (14.5%).  

 

Comparison among single parents 

The comparison of single parenthood characteristics showed that (previously) single mothers had on 

average more episodes of single parenthood than (previously) single fathers. The total length of being in 

single parenthood was highest for single mothers, while previously single parents tended to have less 

time in single parenthood. The most frequent reason for being single parent was for all groups due to 

separation (but still married). However, there were gender differences in the pathways of single 

parenthood. Single fathers were relatively more often divorced than single mothers, single mothers 

were relatively more often single than single fathers, and previously single mothers were less often 

(3.2%) widowed than (previously) single fathers (8.1% and 9.5%) and single mothers (8.3%). There were 

also differences regarding the age of the youngest child. Single mothers tended to have younger 

children, especially in the category 0 to 5 years. 
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Table 1 - Baseline characteristics of Danish parents (partnered, previous single and single) born between 1935 and 1978 and alive in Denmark 

between 1980 and 2014.   

 Partnered 

fathers 

Previous single 

fathers 

Single fathers Partnered 

mothers 

Previous single 

mothers 

Single mothers 

Numbers (%) 572,409 (44.1) 15,681 (1.2) 34,000 (2.62) 536,924 (41.4) 53,942 (4.2) 84,044 (6.5) 

Number of deaths (%) 56,984 (10.0) 664 (4.2) 2,510 (7.4) 37,092 (6.9) 1,169 (2.2) 3,162 (3.8) 

Mean age (SD), years 49.6 (5.1) 49.4 (5.6) 48.8 (5.8) 47.6 (4.4) 46.7 (4.6) 47.5 (5.0) 

Age group       

 35-44 98,657 (17.2) 3,454 (22.0) 9,283 (27.3) 155,961 (29.1) 20,087 (37.2) 26,731 (31.8) 

 45-49 217,329 (38.0) 5,690 (36.3) 11,823 (34.8)  227,745 (42.4) 21,550 (40.0) 32,210 (38.3) 

 50-54 176,063 (30.8) 4,149 (26.5)  7,947 (23.4) 124,676 (23.2) 9,928 (18.4) 19,029 (22.6) 

 55+ 80,360 (14.0) 2,388 (15.2) 4,947 (14.6) 28,542 (5.3) 2,377 (4.4) 6,074 (7.2) 

Education        

 Low 142,332 (25.3) 4,035 (26.3) 9,156 (27.6) 171,748 (32.6) 14,209 (26.8) 22,043 (26.9) 

 Medium  281,880 (50.1) 7,600 (49.6) 16,035 (48.4) 216,335 (41.0) 23,541 (44.4) 33,282 (40.6) 

 High  138,205 (24.6) 3,692 (24.1) 7,952 (24.0) 139,456 (26.4) 15,312 (28.9) 26,660 (32.5) 

Employment        

 Employed 506,813 (88.5) 13,149 (83.9) 27,124 (79.8) 449,094 (83.6) 43,732 (81.1) 63,641 (75.7) 

 Unemployed 19,034 (3.3) 596 (3.8) 1,800 (5.3) 26,590 (5.0) 2,358 (4.4) 4,572 (5.4) 

 Out of labor 46,562 (8.1) 1,936 (12.4) 5,076 (14.9) 61,240 (11.4) 7,852 (14.6) 15,831 (18.8) 

Single parents characteristic       

Mean number of episodes (SD) 1.1 (0.4) 1.2 (0.5)  1.3 (0.6) 1.4 (0.7) 

Mean total length of being single parent (SD), 

years 

2.9 (2.4)  4.4 (3.6)  4.2 (3.5) 7.7 (5.2) 
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Path into single parenthood       

 Married/separated  7,772 (49.6) 13,929 (41.0)  29,708 (55.1) 42,626 (50.7) 

 Divorced  4,074 (26.0) 10,721 (31.5)  8,446 (15.7) 14,831 (17.7) 

 Widowed  1,263 (8.1) 3,235 (9.5)  1,707 (3.2) 7,013 (8.3) 

 Single  2,572 (16.4) 6,115 (18.0)  14,081 (26.1) 19,574 (23.3) 

Age of youngest child at first episode of being 

single (SD) 

     

 <1  81 (0.5) 69 (0.2)  4,609 (8.5) 5,742 (6.8) 

 1-2  687 (4.4) 642 (1.9)  8,329 (15.5) 8,950 (10.7) 

 3-5  1,991 (12.7) 1,882 (5.5)  11,840 (22.0) 11,669 (13.9) 

 6-12  7,178 (45.8) 8,336 (24.5)  20,896 (38.7) 25,973 (30.9) 

 13-18  5,744 (36.6) 23,071 (67.9)  8,268 (15.3) 31,710 (37.7) 

Numbers are N (%) unless stated otherwise. Missing data are excluded from percentage calculations.
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Figure 1: Kaplan-Meier survival curves by parent type and age groups 

 

The comparison of the KM survival curves by age groups showed that the mortality risk increased with 

older ages at entrance. There were differences in mortality risk within the age groups for the six parent 

groups, however they were less pronounced for the younger age groups. Figure 1 could demonstrate 

that in all age groups men had a higher risk to die than women and that single parents had a higher 

mortality risk than their partnered counterparts. Thus, partnered women had the lowest risk and single 

fathers the highest risk of dying in all age groups.  

 

Multivariate 

Table 2 showed the hazard ratios for all-cause mortality. The models were stratified by age at baseline. 

The results were in line with the Kaplan-Meier curves suggesting that single fathers and single mothers 
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followed by previously single mothers and father had a higher mortality risk than their partnered 

counterparts. Partnered fathers had a lower risk than (previously) single fathers and single fathers but a 

higher mortality risk than single mothers. Partnered mothers had the lowest and single fathers the 

highest mortality risk (model 1).  

 This pattern did not change when socioeconomic characteristics were included in the model 

(model 2). However, the hazard ratios decreased for previously single mothers and single mothers and 

were not significant for previously single mothers after adjusting for education and employment. Higher 

education and being employed lowered the risk of mortality, while especially being out of labor had a 

high negative effect on mortality.  

 In model 3, we included the length of single parenthood, which lowered the mortality risk due 

to its distribution strongly inflated around “0” because of the partnered parents, but made the effects of 

single parent types more pronounced.  

The estimated hazard ratios for each group and each model were graphically presented, with confidence 

intervals in Figure 2. 

 

Table 2: All-cause mortality for all parent types.  

   Model 1 Model 2 Model 3 

  Hazard ratios (CI 95%) Hazard ratios (CI 95%) Hazard ratios (CI 95%) 

Exposure: ref. Partnered mothers 

Partnered fathers 1.47*** (1.45, 1.49) 1.76*** (1.74, 1.79) 1.76*** (1.74, 1.79) 

Previous single fathers 1.62*** (1.49, 1.75) 1.79*** (1.66, 1.93) 1.87*** (1.73, 2.02) 

Single fathers 2.09*** (2.01, 2.18) 2.20*** (2.11, 2.29) 2.34*** (2.23, 2.45) 

Previous single mother 1.07** (1.01, 1.13) 1.01 (0.95, 1.07) 1.07** (1.00, 1.14) 

Single mothers 1.25*** (1.21, 1.30) 1.15*** (1.11, 1.20) 1.26*** (1.20, 1.33) 

Model 1: Controlling for age. Model 2: model 1 + employment and education. Model 3: model 2 + length of single 
parenthood.  
Significance level: * p < 0.05, ** p < 0.01, *** p < 0.001. 
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Figure 2: Hazard ratios and 95% confidence intervals for models 1 to 3, and for each group of parents 

in comparison with partnered mothers. 

  

 

In Table 3, and graphically in Figure 3, estimated hazards of dying were presented considering the 

pathways into single parenthood for previously single parents and single parents at baseline under 

consideration of education, employment and the total length of single parenthood. The results showed 

for previous single fathers and single fathers that those who never had been married had the lowest risk 

of dying, followed by those who were still married but separated and divorced. Single fathers, who were 

widowed have the highest risk of dying. The results for single mothers were differing from single fathers. 

Previously single mothers and single mothers, who were divorced had the highest mortality risk, while 

the other previously single mother groups did not show a significantly higher risk of mortality in 

comparison to partnered mothers. In contrast, single mothers showed for all groups a high and similar 
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significant risk of dying with the exception of widowed mothers, who had the lowest risk of mortality 

among the single mothers.  

 

 

Figure 3: Hazard ratios and 95% confidence intervals of all-cause mortality for each group of parents in 

comparison with partnered mothers, and for single parents according to their path into single 

parenthood. 
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Table 3: Hazard Ratios estimates from the proportional hazard Cox model for the hazard of dying, 

stratified by age at baseline. 

  HR (95% CI) 

Exposure: ref. Partnered mothers  

Partnered fathers 1.76*** (1.74, 1.79) 
Previous single fathers - divorced 1.97*** (1.70, 2.28) 
Previous single fathers - married/separated 1.87*** (1.68, 2.09) 
Previous single fathers - never married 1.52*** (1.19, 1.93) 
Previous single fathers - widowed 2.04*** (1.63, 2.55) 
Single fathers - divorced 2.47*** (2.30, 2.65) 
Single fathers - married/separated 2.31*** (2.16, 2.48) 
Single fathers - never married 2.12*** (1.89, 2.39) 
Single fathers - widowed 2.34*** (2.10, 2.61) 
Previous single mothers - divorced 1.16** (1.02, 1.31) 
Previous single mothers - married/separated 1.05 (0.97, 1.13) 
Previous single mothers - never married 1.06 (0.92, 1.23) 
Previous single mothers - widowed 1.01 (0.78, 1.32) 
Single mothers - divorced 1.34*** (1.24, 1.45) 
Single mothers - married/separated 1.25*** (1.17, 1.32) 
Single mothers - never married 1.33*** (1.19, 1.48) 
Single mothers - widowed 1.17** (1.06, 1.29) 

Controlling for age, education, employment and length of single parenthood. 
Significance level: * p < 0.05, ** p < 0.01, *** p < 0.001. 

 
 

Discussion 

In this longitudinal study based on Danish register data covering the whole population of Denmark for 

more than 30 years, we demonstrated that single fathers and single mothers face a major elevated risk 

of mortality in comparison to their partnered counterparts. Single fathers had the highest mortality, 

while partnered mothers had the lowest mortality risk. These findings contribute to the literature, 

examining the association between single fathers and mortality, as we were able to consider 1) 

longitudinal characteristics about education and employment, 2) heterogeneity among single parents: 

length of single parenthood and pathways into single parenthood.  

Baseline characteristics could show that differences between single mothers and single fathers 

exist for their marital status and the age of the youngest child, which indicates that single mothers and 

single fathers are not necessarily at the same stage in their life course (Table 1). This makes it 
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indispensable to consider the above mentioned individual characteristics of single fathers and single 

mothers.  

  The Kaplan-Meier survival curves and the Cox-models demonstrated that single fathers had the 

highest risk of dying, followed by the previously single fathers and partnered fathers. Partnered mothers 

and (previously) single mothers had a lower mortality risk than partnered fathers or (previously) single 

fathers. These findings remained consistently elevated after adjusting for education, employment 

(model 1) and the length of single parenthood (model 3). This clear gender pattern of mortality is in line 

with empirical analyses that have consistently shown that women live longer than men in almost all 

countries, although the magnitude of the gender gap varies across high-, middle-, and low-income 

countries (Barford, 2006; Clark & Peck, 2012). 

The adjustment of education and employment show that these socioeconomic factors were the 

driving explanations for single mothers, especially for previously single mothers, while single fathers 

seemed to be affected by other than socioeconomic characteristics (model 2). There is plenty of 

evidence in the literature demonstrating that health differences between partnered mothers and single 

mothers can be explained by differences in material resource (Roos, Burström, Saastamoinen, & 

Lahelma, 2005; Wickrama et al., 2006). However, considering that in Denmark female employment is 

high (Table 1) and the social safety net is very strong, one would assume that the financial consequences 

of a Danish divorce should be less associated with stress for the single mothers. Including the length of 

the single parent episode was important. It affected the model in the way that the gap between 

previous single fathers and single fathers and previous single mothers and single mothers increased, 

which result in the highest mortality gap of single fathers in comparison to partnered fathers or single 

mothers. This indicates that the length of being single parent had a higher negative effect on mortality 

than for single mothers.  

Another important finding of our study was that the pathways into single parenthood play a 

decisive role in explaining the mortality risk of single parents. The results could show that the effects 

were very different for women and men, but also that they differed for those, who had been single 

parent before the baseline (the youngest child is 17) and those, who were single parent at the baseline 

(Table 3). This was particularly true for widowhood. Previously single fathers had the highest and single 

fathers the second highest mortality risk if the reason of being single father was widowhood. Spousal 

bereavement seems to be significantly associated with more stress for men. Grief could be a long-lasting 

source of stress for men, while for women spousal bereavement is even associated with the lowest 

mortality risk. This could be explained by the above mentioned strong effect of socioeconomic factors 

file:///U:/Cuba/Submission_GSA/Manuscript.docx%23_ENREF_3
file:///U:/Cuba/Submission_GSA/Manuscript.docx%23_ENREF_6
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on single mothers’ mortality risk. In contrast, widowed single mothers and each of their children (under 

21 years) receive survivors’ benefit, which could help these single mother households to achieve more 

financial security than divorced or separated single mothers.  

 Indeed, divorced single mothers were the most disadvantaged group regarding their mortality 

risk. While, previously single mothers seemed to overcome the negative effect of being single mother 

when they re-partner, the negative divorce effect remained significant in this groups. One can assume 

that with re-partnering, single mothers, except for divorced mothers, recover from the stressful 

situation of being single parent. That divorced mothers suffered most is in line with previous research 

that showed negative health consequences of parental conflict after separation and divorce (Amato, 

2000). However, reasons for this result should not only lie in material reasons and the loss of wealth 

after marital dissolution, but in the long-lasting effects of the stressful life event divorce and chronic 

strains (Cairney, Boyle, Offord, & Racine, 2003).   

The causality between family situation and mortality risk and the direction of this association is 

controversial as instead of health causation the higher mortality risk of single fathers and single mothers 

could be due to health and social selection (Ringbäck Weitoft et al., 2004). To control for potential 

health-selection bias, we estimated the mortality risk, for those who had been hospitalized by the age of 

20 years and for those who had not been hospitalized by the age of 20 years. The sensitivity analyzes 

demonstrated that both models had the same direction and that effect sizes are similar, which implies 

that the higher mortality risk of single parents was not due to health selection (Supplementary Table S. 

1). Moreover, it must be considered that single parents, but especially single fathers are rather 

positively selected in the way that they would not obtain their children’s custody with serious diseases 

or problematic alcohol or drug abuse.  

This study has limitations. Although registry data has many important variables available, some 

aspects of a single parents' life situation cannot be captured. For example, we had no information about 

social networks or social support or about any experienced stress of the parents. These could be 

important explanations for the higher mortality risk of single parents. Further, we could not distinguish 

between different forms of arrangements as any child living with just one parent, referred as the 

custodial parent. In the last years shared custody has become more common (Ringbäck Weitoft et al., 

2004). In contrast, for some single parents it is true that their children do not meet their biological 

parents at all. That means that circumstances among single parents can be very different but are not 

distinguishable.  

 



17 

 

17 

 

 

 References  

Afifi, T. O., Cox, B. J., & Enns, M. W. (2006). Mental health profiles among married, never-married, and 

separated/divorced mothers in a nationally representative sample. [journal article]. Social Psychiatry and 

Psychiatric Epidemiology, 41(2), 122-129. doi: 10.1007/s00127-005-0005-3 

Amato, P. R. (2000). The Consequences of Divorce for Adults and Children. Journal of Marriage and Family, 

62(4), 1269-1287. doi: doi:10.1111/j.1741-3737.2000.01269.x 

Barford, A. (2006). Life expectancy: women now on top everywhere. Bmj, 332(7545), 808-808. doi: 

10.1136/bmj.332.7545.808 

Benzeval, M. (1998). The self-reported health status of lone parents. Social Science & Medicine, 46(10), 1337-1353. 

doi: https://doi.org/10.1016/S0277-9536(97)10083-1 

Bull, T., & Mittelmark, M. B. (2009). Work life and mental wellbeing of single and non-single working mothers in 

Scandinavia. Scandinavian Journal of Public Health, 37(6), 562-568. doi: 10.1177/1403494809340494 

Cairney, J., Boyle, M., Offord, D. R., & Racine, Y. (2003). Stress, social support anddepression in single and 

married mothers. [journal article]. Social Psychiatry and Psychiatric Epidemiology, 38(8), 442-449. doi: 

10.1007/s00127-003-0661-0 

Chiu, M., Rahman, F., Kurdyak, P., Cairney, J., Jembere, N., & Vigod, S. (2017). Self-rated health and mental 

health of lone fathers compared with lone mothers and partnered fathers: a population-based cross-sectional 

study. Journal of Epidemiology and Community Health, 71(5), 417-423. doi: 10.1136/jech-2016-208005 

Chiu, M., Rahman, F., Vigod, S., Lau, C., Cairney, J., & Kurdyak, P. (2018). Mortality in single fathers compared 

with single mothers and partnered parents: a population-based cohort study. The Lancet Public Health, 

3(3), e115-e123. doi: https://doi.org/10.1016/S2468-2667(18)30003-3 

Clark, R., & Peck, B. M. (2012). Examining the Gender Gap in Life Expectancy: A Cross-National Analysis, 1980-

2005. Social Science Quarterly, 93(3), 820-837. doi: 10.1111/j.1540-6237.2012.00881.x 

Collings, S., Jenkin, G., Carter, K., & Signal, L. (2014). Gender differences in the mental health of single parents: 

New Zealand evidence from a household panel survey. [journal article]. Social Psychiatry and Psychiatric 

Epidemiology, 49(5), 811-821. doi: 10.1007/s00127-013-0796-6 

Cooper, C., Bebbington, P. E., Meltzer, H., Bhugra, D., Brugha, T., Jenkins, R., . . . King, M. (2008). Depression 

and common mental disorders in lone parents: results of the 2000 National Psychiatric Morbidity Survey. 

Psychological Medicine, 38(3), 335-342. doi: 10.1017/s0033291707001493 

Crosier, T., Butterworth, P., & Rodgers, B. (2007). Mental health problems among single and partnered mothers. 

[journal article]. Social Psychiatry and Psychiatric Epidemiology, 42(1), 6-13. doi: 10.1007/s00127-006-

0125-4 

Curtis, L., & Phipps, S. (2004). Social transfers and the health status of mothers in Norway and Canada. Social 

Science & Medicine, 58(12), 2499-2507. doi: https://doi.org/10.1016/j.socscimed.2003.09.030 

European Commission/EACEA/Eurydice. (2017). The Structure of the European Education Systems 2017/18: 

Schematic Diagrams. (2443-5333). Luxembourg: Publications Office of the European Union. . 

Franz, M., Lensche, H., & Schmitz, N. (2003). Psychological distress and socioeconomic status in single mothers 

and their children in a German city. [journal article]. Social Psychiatry and Psychiatric Epidemiology, 

38(2), 59-68. doi: 10.1007/s00127-003-0605-8 

Helweg-Larsen, K. (2011). The Danish Register of Causes of Death. Scandinavian Journal of Public Health, 

39(7_suppl), 26-29. doi: 10.1177/1403494811399958 

Janzen, B. L., Green, K., & Muhajarine, N. (2006). The Health of Single Fathers: Demographic, Economic and 

Social Correlates. Canadian Journal of Public Health / Revue Canadienne de Sante'e Publique, 97(6), 440-

444.  

Jensen, V. M., & Rasmussen, A. W. (2011). Danish education registers. Scandinavian Journal of Public Health, 

39(7_suppl), 91-94. doi: 10.1177/1403494810394715 

Kühn, M. (2018). Changes in Lone Mothers’ Health: A Longitudinal Analysis. In L. Bernardi & D. Mortelmans 

(Eds.), Lone Parenthood in the Life Course (pp. 323-338). Cham: Springer International Publishing. 

Lipman, E. L., Offord, D. R., & Boyle, M. H. (1997). Single mothers in Ontario: sociodemographic, physical and 

mental health characteristics. CMAJ: Canadian Medical Association Journal, 156(5), 639-645.  

Meadows, S. O. (2009). Family Structure and Fathers' Well-Being: Trajectories of Self-Rated and Mental Health. 

Journal of health and social behavior, 50(2), 115-131.  



18 

 

18 

 

Pedersen, C. B. (2011). The Danish Civil Registration System. Scandinavian Journal of Public Health, 39(7_suppl), 

22-25. doi: 10.1177/1403494810387965 

Petersson, F., Baadsgaard, M., & Thygesen, L. C. (2011). Danish registers on personal labour market affiliation. 

Scandinavian Journal of Public Health, 39(7_suppl), 95-98. doi: 10.1177/1403494811408483 

Popay, J., & Jones, G. (1990). Patterns of Health and Illness Amongst Lone Parents. Journal of Social Policy, 19(4), 

499-534. doi: 10.1017/s0047279400018274 

R Core Team. (2017). R: A language and environment for statistical computing. Vienna, Austria: R Foundation for 

Statistical Computing. Retrieved from https://www.R-project.org/ 

Ringbäck Weitoft, G., Burström, B., & Rosén, M. (2004). Premature mortality among lone fathers and childless 

men. Social Science & Medicine, 59(7), 1449-1459. doi: https://doi.org/10.1016/j.socscimed.2004.01.026 

Roos, E., Burström, B., Saastamoinen, P., & Lahelma, E. (2005). A comparative study of the patterning of women's 

health by family status and employment status in Finland and Sweden. Social Science & Medicine, 60(11), 

2443-2451. doi: https://doi.org/10.1016/j.socscimed.2004.11.020 

Statistics Denmark. Denmark in Figures 2018. 

Targosz, S., Bebbington, P., Lewis, G., Brugha, T., Jenkins, R., Farrell, M., & Meltzer, H. (2003). Lone mothers, 

social exclusion and depression. Psychological Medicine, 33(4), 715-722. doi: 

10.1017/s0033291703007347 

Therneau, T. M. (2015). A Package for Survival Analysis in S (Version version 2.38). Retrieved from 

https://CRAN.R-project.org/package=survival 

Therneau, T. M., & Grambsch, P. M. (2013). Modeling survival data: extending the Cox model: Springer Science & 

Business Media. 

Tobias, M., Gerritsen, S., Kokaua, J., & Templeton, R. (2009). Psychiatric Illness Among a Nationally 

Representative Sample of Sole and Partnered Parents in New Zealand. Australian & New Zealand Journal 

of Psychiatry, 43(2), 136-144. doi: 10.1080/00048670802607196 

Wang, J. L. (2004). The difference between single andmarried mothers in the 12-month prevalence of major 

depressivesyndrome, associated factors and mental health serviceutilization. [journal article]. Social 

Psychiatry and Psychiatric Epidemiology, 39(1), 26-32. doi: 10.1007/s00127-004-0699-7 

Weitoft, G. R., Haglund, B., Hjern, A., & Rosén, M. (2002). Mortality, severe morbidity and injury among long-

term lone mothers in Sweden. International Journal of Epidemiology, 31(3), 573-580. doi: 

10.1093/ije/31.3.573 

Westin, M., & Westerling, R. (2006). Health and healthcare utilization among single mothers and single fathers in 

Sweden. Scandinavian Journal of Public Health, 34(2), 182-189. doi: 10.1080/14034940500325939 

Westin, M., & Westerling, R. (2007). Social capital and inequality in health between single and couple parents in 

Sweden. Scandinavian Journal of Public Health, 35(6), 609-617. doi: 10.1080/14034940701362806 

Wickrama, K. A. S., Lorenz, F. O., Conger, R. D., Elder, G. H., Todd Abraham, W., & Fang, S.-A. (2006). Changes 

in family financial circumstances and the physical health of married and recently divorced mothers. Social 

Science & Medicine, 63(1), 123-136. doi: https://doi.org/10.1016/j.socscimed.2005.12.003 

 

  

http://www.r-project.org/


19 

 

19 

 

15515

23891

92296

127145

25

50

75

100

125

1986 1992 1998 2004 2010 2016

N
u
m

b
e
r 

o
f 
in

d
iv

id
u
a
ls

 (
in

 t
h
o
u
s
a
n
d
s
)

14 16

0

25

50

75

100

Single mothers Single fathers

0

100

200

300

400

500

600

1986 1992 1998 2004 2010 2016

N
u

m
b

e
r 

o
f 

in
d

iv
id

u
a

ls
 (

in
 t

h
o

u
s

a
n

d
s

)

0

25

50

75

100

1986 1992 1998 2004 2010 2016

Partnered parents Single parents

Supplementary Materials 

Figure S.1: Partnered and single parents in Denmark  
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Figure S.3: Study Design for the longitudinal comparison of partnered and single parents 

Figure S.2: Absolute numbers and percentages of single mothers and fathers in Denmark 
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Table S.1 

Hazard Ratios (95% confidence interval) estimates from the proportional hazard Cox full model for the 

hazard of dying (subsample, Model 1) and controlling for being hospitalized before the age of 20 

(subsample, Model 2). Each model is stratified by age at baseline. 

  Model 1 Model 2 

 Hazard ratios (CI 95%) Hazard ratios (CI 95%) 

Exposure: ref. Partnered mothers   

Partnered fathers 1.76*** (1.72, 1.80) 1.76*** (1.72, 1.80) 

Previous single fathers 1.84*** (1.68, 2.03) 1.84*** (1.68, 2.03) 

Single fathers 2.33*** (2.19, 2.47) 2.32*** (2.19, 2.47) 

Previous single mother 1.10*** (1.03, 1.18) 1.11*** (1.03, 1.18) 

Single mothers 1.27*** (1.20, 1.35) 1.27*** (1.20, 1.35) 

Controlling for age, employment, education, length of single parenthood.  
Significance level: * p < 0.05, ** p < 0.01, *** p < 0.001. 
 


