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Abstract

Background—Single motherhood is associated with poorer health, but whether this association 

varies between countries is not known. We examine associations between single motherhood and 

poor later-life health in the US, England and 13 European countries.

Methods—Data came from 25,125 women aged 50+ who participated in the US Health and 

Retirement Study, the English Longitudinal Study of Ageing, and Survey of Health, Ageing and 

Retirement in Europe. We tested whether single motherhood at ages 16–49 was associated with 

increased risk of limitations with activities of daily living (ADL), instrumental ADL (IADL) and 

fair/poor self-rated health in later life.

Results—33% of American mothers had experienced single motherhood before age 50, versus 

22% in England, 38% in Scandinavia, 22% in Western Europe and 10% in Southern Europe. 
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Single mothers had higher risk of poorer health and disability in later life than married mothers, 

but associations varied between countries. For example, risk ratios for ADL limitations were 1.51 

(95% CI 1.29, 1.98) in England, 1.50 (1.10, 2.05) in Scandinavia and 1.27 (1.17, 1.40) in the US, 

versus 1.09 (0.80, 1.47) in Western Europe, 1.13 (0.80, 1.60) in Southern Europe, and 0.93 (0.66, 

1.31) in Eastern Europe. Women who were single mothers before age 20, for 8+ years, or resulting 

from divorce or non-marital childbearing, were at particular risk.

Conclusion—Single motherhood during early- or mid-adulthood is associated with poorer 

health in later life. Risks were greatest in England, the US, and Scandinavia. Both selection and 

causation mechanisms might explain between-country variation.

Keywords

single motherhood; aging; social determinants of health; cross-national comparisons

Introduction

Single motherhood—the experience of parenting without a marital partner—is associated 

with increased risk of health problems, including poor self-rated health (SRH), adverse 

cardiovascular risk, poor mental health, and increased mortality.[1–11] Prior studies have 

focused primarily on contemporaneous associations between single motherhood and health, 

but few studies have examined the “long arm of single motherhood” or how single 

motherhood during early and mid-adulthood relates to health and functioning at older ages. 

Recent birth cohorts are increasingly likely to have experienced a spell of single parenting,

[12] but little research links single parenting to health in later life.

Except for several comparative studies of two or three countries,[4, 6, 9] no studies have 

systematically examined whether associations between single motherhood and health vary 

across countries; this question is important for several reasons. Single motherhood is 

associated with poverty in most societies, but more so in the US than in Europe.[13, 14] This 

may lead to different mechanisms of selection into lone motherhood between countries. 

Particularly in Southern European countries, strong social and family networks may offset 

some negative effects of single motherhood. Single mothers’ risk of poverty, for example, 

may be offset by family support. Family policies aiming to encourage women to combine 

motherhood with labor force participation in the UK and European may have positive 

effects, but they may also have unintended consequences. For example, feminist welfare 

state theories suggest that family policies may in fact reinforce women’s roles as unpaid 

caregivers or encourage part time paid work.[15–17]

We hypothesize that women experiencing an episode of single motherhood before age 50 

have worse health at older ages than married mothers, and that single motherhood is most 

damaging in countries with relatively weak social safety nets, such as the US and England. 

Building on a life course model of health, we assess cumulative effects of single parenting 

as a risk factor for poorer functioning and health at older ages. We test these hypotheses 

using harmonized data from population-based studies of older adults in the US, England, 

and 13 continental European countries.
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Methods

Data

We used three harmonized longitudinal surveys on health and aging: the US Health and 

Retirement Study (HRS), English Longitudinal Study of Aging (ELSA), and Survey of 

Health, Aging, and Retirement in Europe (SHARE) which represents 21 continental 

European countries (13 of which collected life history data essential for these analyses). 

These surveys are described in detail elsewhere.[18–21] Briefly, each study conducts 

biennial assessments of nationally representative samples of non-institutionalized adults age 

50+. HRS was implemented in 1992, ELSA in 2002, and SHARE in 2004. Survey 

comparability is discussed elsewhere.[22] We categorized the 13 European SHARE 

countries into four geographic regions: Scandinavia (Denmark, Sweden), Western Europe 

(Austria, France, Germany, Switzerland, Belgium, Netherlands), Southern Europe (Italy, 

Spain, Greece), and Eastern Europe (Poland, Czech Republic). This categorization is based 

on geographic and cultural proximity and types of welfare regimes.

HRS data from 2004 and 2006 are included. ELSA data are from 2004 and 2006; ELSA life 

history interviews regarding childbearing and marriage were conducted in 2006, so we 

include only ELSA respondents who completed 2006 interviews. SHARE includes 

respondents participating in the 2008 wave (SHARELIFE), which collected life histories on 

childbearing and marriage. SHARE participants were interviewed at least once in 2004 or 

2006. Response rates for the 2004 and 2006 HRS ranged from 75.3% to 91.4%.[23] In 

ELSA, response rates were 81% in 2004 and 69% for completing both main and life history 

interviews in 2006.[19] Overall SHARE rates were 52.5% in 2004, 46% in 2006, and 61% 

in 2008, with country variation.[20] Each survey provides individual-level sample weights, 

used in descriptive and regression analyses, accounting for both sample design and non-

response; weighted samples are nationally representative of target populations in each 

country by survey year. We excluded women with no children by age 50. The final analytic 

sample was 25,125 women aged 50+, with 42,830 observations total (17,866 from HRS, 

6,294 from ELSA, and 18,670 from SHARE). This study was approved by relevant human 

subjects committees.

Outcomes

We examine three outcomes: limitations in activities of daily living (ADLs), limitations in 

instrumental ADLs (IADLs), and fair/poor self-rated health (SRH).[24, 25] ADL questions 

asked about bathing, dressing, eating, getting in/out of bed, and walking across room. 

Participants were asked if they had any difficulty because of physical, mental, emotional, or 

memory problems. Response options were binary (yes/no) in ELSA and SHARE. In HRS 

there were two additional options: “don’t do” or “can’t do.” Individuals are classified as 

having any ADL limitation if they reported “yes” or “can’t do”. IADL questions asked about 

any difficulty with: making meals, shopping, making phone calls, medications, and 

managing money. Those reporting “yes” or “can’t do” for any activity are classified as 

having an IADL limitation. SRH is assessed by asking “Would you say your health is …” 

with a Likert scale response (excellent/very good/good/fair/poor). We dichotomize SRH into 

fair/poor versus other.
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Predictors

The key predictor of interest is single motherhood experience between ages 15–49. A 

woman was considered a single mother in any year when she had children under age 18 and 

was not married. Each woman was asked to report all children’s birth or adoption dates. 

Women were asked about beginning and ending dates of each marriage. For each year 

between ages 15–49, we created indicators for whether she had at least one biological or 

adopted child under age 18 (based on child birth-year data) and for whether she was married 

(based on whether that year fell between beginning and ending years of any marriage 

reported). Information on non-marital partners was not consistently collected, so is not 

included in main analyses, but is used in sensitivity analyses. Child and marriage variables 

were used to generate a binary indicator for whether a woman ever experienced single 

motherhood before age 50. We developed categorical indicators for duration of single 

motherhood (1–3; 4–7; 8–13; 14+ years), corresponding to quartiles of single motherhood 

duration among those with any single motherhood history. We further characterized types of 

single motherhood (attributable to non-marital childbearing, widowhood, or divorce) and 

earliest age of single motherhood (before age 20, 20–29, 30–39, 40+).

Statistical analysis

For each outcome, we estimate adjusted relative risks (RRs) and 95% confidence intervals 

(CI) associated with single motherhood in each region using modified Poisson regression 

models, which assume Poisson distributions and use robust variances to correct for error 

term misspecification. Modified Poisson regression permits estimation of RRs with common 

binary outcomes [26] if log-binomial models fail to converge, as occurred here.[27–33] 

Because we had up to two observations per individual, we corrected standard errors by 

clustering at the individual level to account for correlations between repeated outcomes in 

the same woman. Sensitivity analyses used one observation per woman.

For primary analyses, key independent variables were interactions between the six country/

region dummy variables (US, England, Scandinavia, Western Europe, Southern Europe, 

Eastern Europe) and an indicator of any single motherhood experience. We additionally 

adjusted for covariates: assessment year, age, age squared, educational attainment 

(secondary, primary or less, tertiary [reference]), number of children (one [reference], two, 

three or more), and current marital status (married [reference] or not). We allow effects of 

covariates to vary by country/region by including region-covariate interaction terms. We 

include country-level fixed effects. We conduct Wald tests to assess whether RRs associated 

with single motherhood were equivalent across different country/regions.[34] We use alpha 

criteria of 0.05 and 0.10 for statistical and marginal significance respectively.

Next, we examine whether adjustment for current relative income and wealth attenuates 

associations between single motherhood and outcomes, by region. For these models, we add 

interactions of six country/region dummies with per-capita household income and wealth 

quintiles. These metrics were generated by dividing income or wealth by square root of 

household size[35]. We used country- and time-specific income and wealth quintiles.

Berkman et al. Page 4

J Epidemiol Community Health. Author manuscript; available in PMC 2016 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



We investigate variation in observed associations by single motherhood duration, type, and 

age. Sample size limitations precluded interactions between those characteristics and the six 

regional indicators. Models adjust for core covariates as in primary analyses. Models for 

type and age of single motherhood were each adjusted for duration. Sampling weights were 

used and robust variances clustered within individuals were estimated. While our preference 

was for region specific analysis, small sample sizes by regions meant we had limited power 

to explore regional effects of duration and pathways into single motherhood. We therefore 

focus on pooled analyses.

Analyses were conducted in Stata Special Edition, version 11 (StataCorp, College Station, 

Texas).

Results

History of single motherhood among women age 50+

In the US, 32.8% of mothers aged 50+ had any single motherhood experience ages 15–49, 

compared to 22.0% in England, 38.2% in Scandinavia, and 10.2% in Southern Europe 

(Table 1). Divorce was the most common reason for single motherhood. In European 

countries and England, excluding unmarried women with partners from the single 

motherhood definition, lifetime prevalence of single motherhood decreased by less than four 

percentage points, except in Scandinavia where it decreased by 11 percentage points. In 

pooled analyses, we do not take partnership into account since it is not available for all 

countries. In sensitivity analyses by region, however, we explicitly test associations of 

partnership versus marriage with health.

Sample characteristics by single motherhood status

In every region, women with past experiences of single motherhood were younger, had 

lower income and wealth, and were less likely to be married as older adults compared with 

consistently married mothers (Table 2). In the US and England, single mothers were more 

likely to have primary education or lower. Single motherhood was not associated with 

education in other regions.

Are associations between single motherhood and functioning and health similar across 
countries?

Single motherhood was associated with higher risk of ADL/IADL limitations and fair/poor 

SRH in both the US and England; with ADL limitations and SRH in Scandinavia; but only 

with SRH in Western Europe (Table 3, Model I). For ADL limitations, RRs associated with 

single motherhood were highest in England (RR 1.51; 95%CI: 1.29, 1.77), followed by 

Scandinavia (1.50; 1.10, 2.05), and the US (1.27; 1.14, 1.40). RRs in Western Europe, 

Southern Europe and Eastern Europe were close to one and not significant. Wald tests 

provided marginally significant evidence (p=0.074) that coefficients for single motherhood 

differed by region.

Single motherhood experience was associated with IADL limitations in England (1.66; 1.36, 

2.02) and the US (1.27; 1.14, 1.42) only. Wald tests showed RRs in England was 
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significantly higher than RRs anywhere else. Single motherhood was associated with higher 

risk of poor SRH in all regions except Southern and Eastern Europe; associations were 

largest in England (1.61; 1.43, 1.81).

Do differences in income and wealth explain associations between single motherhood and 
health?

Adjusting for income and wealth quintiles, RRs for any ADL and IADL limitations were 

attenuated by more than 66% from Model I and were no longer statistically significant in the 

US (Table 3, Model II). The RR for SRH in US single mothers was substantially attenuated 

(from 1.32 to 1.16) but remained statistically significant after adjustment. In England, 

adjustment for income and wealth modestly attenuated associations between single 

motherhood and outcomes; all RRs remained statistically significant. In Scandinavia, 

adjustment for income and wealth modestly attenuated RRs for ADLs (1.50 to 1.40) and 

SRH (1.20 to 1.12).

Duration, type, and age of single motherhood

In pooled analyses for all countries, we found a ‘dose-response’ relationship between single 

motherhood duration and health (figure 1). For ADL limitations, being a single mother for 

1–3 years was associated with a RR of 1.01 (0.87, 1.18); while being a single mother for 14+ 

years was associated with a RR of 1.71 (1.49, 1.97). Divorced single mothers had higher 

RRs than widowed single mothers (figure 2a).

Women who were single mothers at younger ages also had higher RRs for later-life poor 

health and disability than women who experienced single motherhood at older ages (figure 

2b).

Sensitivity analyses: Partnership status, childhood experiences, health and 
sociodemographics

A potential concern is the relatively larger proportion of unmarried women with a partner in 

some European countries. European women who had a partner during spells of single 

motherhood had better health on average than other single mothers, but worse health than 

married mothers. However, effect estimates were imprecise and confidence intervals (eTable 

1). Sensitivity analyses indicate that risks between lone motherhood and outcomes are very 

similar regardless of whether we define lone motherhood by marital status alone, or include 

non-marital partnership in the definition. This is true for Scandinavia and other regions. For 

Scandinavian countries in SHARE, ADL risks associated with single motherhood were 1.56 

(CI 1.11–2.18) when based on marital status alone, compared to 1.50 (CI 1.10,2.05) when 

defined by both marital status and non-marital partnership. Risk ratios for IADL were 0.99 

(CI 0.62–1.58) for lone mothers (including partners) compared to 0.98 (CI 0.63,1.53) for 

lone mothers without partners; and risk ratios for poor self-rated health were 1.15(CI 

0.95,1.40) for unmarried mothers compared to 1.20 (CI 1.01,1.44) for unmarried mothers 

without partners. Numbers are smaller in these analyses and CIs wider than in pooled 

analyses, yet our “bottom line” is that partnership status does not substantively change our 

findings. HRS did not assess partnership.
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Given concern about selection into single motherhood, we assess whether social or health 

circumstances in childhood influence risk of becoming a single mother. Among European 

women, single mothers averaged worse childhood health and SES (eTable 2). Adjusting for 

these factors did not substantially change associations between single motherhood and 

health outcomes in England or Western Europe, but attenuated associations with ADLs in 

Scandinavia (eTable 3). Results suggest that some—although not all—of cross-national 

variations may reflect differences in mechanisms leading to selection into single 

motherhood.

Women with single-motherhood histories had greater cardiovascular risks than others 

(eTable 4). Adjustment for potential mediators, including smoking (eTable 5), obesity 

(eTable 5) and hypertension, plus diabetes, stroke or heart disease (eTable 6), attenuated but 

did not eliminate associations between single motherhood and poor health. Additional 

sensitivity analyses are shown in eTable 7–eTable 12.

Discussion

Lifetime experiences of single motherhood were associated with increased risks of physical 

limitations and poor health at older ages among mothers in England, Scandinavian countries 

and the US. Single motherhood was less consistently associated with health in Continental 

Western, Eastern or Southern European countries. Longer duration of single motherhood 

was associated with poorer outcomes.

Potential explanations for association between single motherhood and later-life health

Controlling for income and wealth attenuated effects in the US, but less so in other regions. 

Associations may reflect both selection and causation in cycles of disadvantage: poverty 

increasing risk of single motherhood reflecting in part earlier health disadvantages. Being a 

lone mother may hamper women’s abilities to gain education, accrue careers, and 

accumulate income also leading to poorer health. While our study is longitudinal in design, 

we often draw on retrospective recall of events occurring in early adulthood. Longitudinal 

data, prospectively following women from early to late adulthood would better enable us to 

disentangle pathways and mechanisms.

Single motherhood was strongly associated with adverse health in Sweden and Denmark. 

Two previous studies have shown that current single mothers in both Sweden and Britain 

had higher prevalence of poor SRH and chronic illnesses relative to coupled mothers, and 

magnitudes of relative differences were similar for these countries.[4, 9] In our study, 

although adjusting for later-life socioeconomic conditions somewhat attenuated RRs for 

Scandinavia (7%), associations between single motherhood and ADL limitations remained 

statistically significant. Strikingly, associations between single motherhood and ADLs and 

SRH in the US and Scandinavia were similar. We do present multiplicative effect estimates 

(RRs), so this result should be interpreted in light of overall better health in Scandinavia. 

Nevertheless, mechanisms besides poor social protection policies, such as a lack of social or 

family support, may have contributed to this finding. Future studies should incorporate 

employment experiences since it is likely that employment contributes to long run health 

and may relate to single motherhood. Detailed work histories necessary for these analyses 
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are not available in a comparable way across all countries included here, prohibiting a full 

analysis. We acknowledge that employment patterns may be an explanation for 

observations.

Across all regions, single mothers were more likely to be smokers but not more likely to be 

obese; controlling for these risks did not eliminate associations. Controlling for 

cardiovascular conditions moderately reduced relative risks in the US/England, but not in 

other European countries, suggesting that such conditions may partially explain links 

between single motherhood and later functional impairment.

The role of social support in shaping observed associations

Social support and cohesive networks may partially explain associations between single 

motherhood and health. Social support is itself an important predictor of adult health and 

functioning.[36–39] Although we did not have detailed data in mid-life, social support might 

play an important role in alleviating strains of single motherhood. For example, in Southern 

Europe, a region emphasizing family solidarity, single motherhood is not associated with 

increased health risks. In the US, where Hispanics tend to have more family support than 

non-Hispanic whites,[40] Hispanic single mothers did not have increased risks.

Our results identify several vulnerable populations. Women with prolonged spells of single 

motherhood; those whose single motherhood resulted from divorce; women who became 

single mothers at young ages; and single mothers with two or more children were at 

particular risk.

Strengths and limitations

Major strengths are harmonized data across many countries and in-depth retrospective data 

on marriage and childbearing. The greatest limitation is reliance on self-reported health 

outcomes. Although SRH is a general health measure, it has been repeatedly shown to 

predict objective outcomes such as mortality.[41] ADLs and IADLs are commonly assessed 

by self-report.

HRS did not collect retrospective data on non-marital or same-sex partnership, so we were 

not able to test whether these partnerships offered similar protections as marriage. In 

sensitivity analyses, we found that incorporating non-married partners into analyses for 

Scandinavian and other European countries did not change associations substantially. 

Finally, we did not have retrospective information on SES, social support, or networks 

during single motherhood, so we cannot explicitly examine roles of these conditions during 

childbearing years in shaping observed effects.

The risks observed in Scandinavian countries are provocative and we speculate about some 

reasons for increased risks. However, previous research focusing on health inequalities have 

also found that Scandinavia (Denmark, Finland, Norway, perhaps with the exception of 

Sweden) have larger inequalities in mortality by educational attainment than other European 

countries and particularly in Southern European, where inequalities tend to be smaller 

despite less generous welfare state traditions. Thus, while surprising, our study is not 

contradictory to previous evidence that countries with generous welfare states may have 

Berkman et al. Page 8

J Epidemiol Community Health. Author manuscript; available in PMC 2016 September 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



smaller income inequality, but not necessarily smaller health Inequality [42]. A second issue 

relates to the risk of poverty among single mothers. In general, given higher levels of 

income support policies and overall lower levels of poverty in Scandinavia compared to 

other countries, it seems unlikely that poverty would be more strongly associated with lone 

motherhood in Scandinavian countries compared to other countries. A third explanation 

refers to the role of employment. Indeed, employment rates in Sweden and Denmark were 

relatively high compared to rates in other countries. It is difficult to predict whether this 

would result in larger or smaller risks associated with single motherhood. For example, 

higher employment rates among lone mothers may reduce poverty rates for Scandinavian 

women leading to smaller health risks associated with lone motherhood. On the other hand, 

higher levels of stress in combining work and family roles may have increased work-family 

strain, potentially leading to worse health. In addition, issues raised with regard to feminist 

theories about the welfare state may be important. [16, 17] For example, Sweden had more 

generous maternity benefits than other countries during the time that many women were 

single mothers in this study. It is possible that these policies reinforced the gendered division 

of roles and the strain associated with continued unpaid caregiving coupled with labor force 

participation. Although speculative, higher rates of work-family conflict may have 

contributed to their higher risk of poor health in later life. Finally, studies of social isolation 

suggest that risks of social isolation may be greater in Sweden- similar to US rates. Family 

dynamics and informal support in Southern Europe may play a protective role.

Conclusions and future directions

Findings add to the growing recognition that single motherhood may have long-term health 

effects on mothers.[6, 10, 43] As lone motherhood is on the rise in many countries, policies 

addressing health disadvantages of lone mothers may be essential to improving women’s 

health and reducing disparities. Social support and family dynamics may further protect 

single mothers. In environments where social interactions are valued at a cultural level, we 

find reduced risks. Anti-poverty programs may additionally moderate impacts of single 

parenting. Access to family planning resources and policies that help single mothers remain 

in the labor force balancing work and family demands, as well as informal work-family 

practices, may yield important benefits for single mothers and their families.
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What is already known on this subject?

Single motherhood has been shown to predict multiple health conditions, both 

concurrently with single motherhood and later in life. While a few studies have compared 

two or three countries, no study has explicitly conducted a cross-national comparison of 

the magnitude of the association between single motherhood and later-life health.

What does this study add?

Lifetime history of single motherhood was associated with increased risk of later-life 

disability and poor health in the US, the UK, and Scandinavia, but not in continental 

Western, Eastern, or Southern Europe. As prevalence of single motherhood is on the rise 

across the developed world, social policies that protect women in vulnerable family 

situations may help improve population health and reduce health disparities as women 

age.
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Figure 1. 
Single motherhood and adjusted relative risks of disability and SRH among mothers aged 

50+, by quartiles of single motherhood duration

Notes:

“*” indicates p value < 0.05.

Data from ELSA, SHARE, and HRS are pooled in this analysis. Adjusted relative risks were 

obtained from modified Poisson regressions, with robust variance clustered at individual 

level. Key independent variables include binary indicators on quartiles of single motherhood 

duration: 1–3 years, 4–7 years, 8–13 years, 14+ years. The comparison group is mothers 

who never had single motherhood experience before age 50. Additional covariates include 

age, age squared, education, number of children, current marital status, time of interview, 

and country-fixed effects. Data are weighted by sampling weights.
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Figure 2. 
Single motherhood and adjusted Relative risks of disability and SRH among mothers aged 

50+, by causes or ages of single motherhood, conditional on single motherhood duration

Notes:
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“*” indicates p value < 0.05.

Adjusted relative risks (RRs) of single motherhood by causes and ages of the single 

motherhood experience were estimated by running two sets of Poisson regressions: one has 

causes and quartiles of single motherhood duration as key independent variables, while the 

other has ages and quartiles of single motherhood duration as key independent variables. 

RRs reported in Figure 2-a and 2-b reflect the RRs of single mothers assuming a single 

motherhood duration of 8–13 years. The comparison group is mothers who never had single 

motherhood experience before age 50. Additional covariates include age, age squared, 

education, number of children, current marital status, time of interview, and country-fixed 

effects.
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