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A B S T R A C T

Background: Women’s social roles (partnership, parenthood, and worker status)
are associated with health, with more roles being associated with lower mortality rates. Few studies have examined social roles using a lifecourse perspective to
understand how changing role dynamics affect health over time. Sequence analysis is one analytic technique for examining social trajectories.
Methods: Work-family trajectories were determined using social sequence analysis. We estimated mortality using age-standardized mortality rates and Poisson
regression and examined the impact of personal income as a mediator.
Results: We identified 5 trajectory types according to probability distributions of work/marriage/child-rearing status and descriptions in previous research: Non-
working, married, later-mothers; working divorced mothers; working and non-working, never-married mothers; working, never-married non-mothers; and non-
working, married earlier-mothers. Our reference group, non-working, married, later-mothers had the lowest mortality rates (1.47 per 1000 person-years). Adjusting
for confounders, timing of childbearing did not impact mortality rates for married, non-working women. Working, never-married non-mothers and working and non-
working, never-married mothers had the highest adjusted rates of mortality (RR = 1.81 and 1.57, respectively) these effects were attenuated slightly by the addition
of household income in the model. Mortality rates for other trajectory groups were not significantly elevated in adjusted models.
Conclusions: Mortality rates vary by work-family trajectories, but timing of childbearing does not meaningfully impact risk among women in this population, likely
because few of the women who were married and had children also worked full-time. Household income has some mediating effect among those at highest risk of
early mortality.

Background

Changes in female employment patterns in the twentieth century
have resulted in changes in women’s social roles in the United States
(Waite & Nielson, 1963-1997). These changes were brought about by
the intersection of social struggles, such as women’s rights movements,
and changing economic conditions, such as wage stagnation that re-
quired households to have two incomes (Waite & Nielson, 1963–1997;
Blau, Kahn, & Waldfogel, 2000). Emancipation from traditional social
roles – for example, being expected to marry young, engage in unpaid
domestic labor, and remain outside of the labor force – was a major
focus of women’s rights advocacy and women’s roles have changed
dramatically in the past century, both domestically and abroad (Blau
Weisskoff, 1972; Benston, 1989). In 1955, one-sixth (about 17%) of U.S.
women with children under six years old were employed; in 2016, 65%
of such women were employed (U.S. Department of Commerce, 1983;
Bureau of Labor Statistics, 2017). However, increased involvement in
the labor force has not resulted in gender equity for traditional roles:
despite converging occupational demands, U.S. women still spend more

time than male partners on domestic activities such as cleaning, food
preparation, and childcare (Bureau of Labor Statistics, 2008). Because
women’s participation in the labor force has not completely supplanted
their domestic roles, employment outside the home is viewed as an
additional social role that women must integrate into their lives. Much
social science inquiry has examined the impact of changing social roles
on health and well-being (Hibbard & Pope, 1991; Greenhaus & Neutell,
1985; Parasuraman & Greenhaus, 2002; Bray, Kelly, & Hammer, 2013;
Barnett & Hyde, 2001). Taking on additional social roles has been hy-
pothesized to be detrimental to women’s health as a result of “role
strain,” in which individuals with multiple social roles face conflicting
obligations (Moen, Dempster-McClain, & Williams Robin, 1992; Simon,
1995; McBride, 1990); yet alternative hypotheses propose that multiple
social roles could be beneficial to women’s health through “role en-
hancement,” in that individuals with multiple roles feel more fulfilled
and have more emotional outlets and social resources (Reid & Hardy,
1999; Marks, 1977).

In fact, taking on additional social roles is associated with primarily
positive health outcomes among women (Hibbard & Pope, 1991;
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Martikainen, 1995; Glynn, Maclean, Forte, & Cohen, 2009). Compared
to married mothers who do not work, working married mothers have,
for example, lower rates of all-cause mortality at most ages, better self-
rated health, lower rates of chronic disease, less psychological distress,
and a lower risk of mental health disorders, though these findings do
not generally account for the mediating role of income (Hibbard &
Pope, 1991; Martikainen, 1995; Barnett, Marshall, & Singer, 1992;
Plaisier, Beekman, & de Bruijin, 2008). Role context and quality are
additionally meaningful for health. For example, the effects of women’s
roles on their health is influenced by their life stage. Among women
ages 39–60, the “triple role” (of laborer, parent, and partner) is more
strongly associated with good health than among younger women ages
20–38 (Janzen & Muhajarine, 2003; Fan & Frisbie, 2009). While some
of these protective effects may be due in part to the “healthy worker
effect”—that women who work are healthy enough to do so (Li & Sung,
1999)—role quality is associated with health as well, with more sub-
jectively fulfilling roles being better for health, suggesting that some of
the benefits are due to the causal effects of the roles themselves (Glynn
et al., 2009; Barnett et al., 1992; Plaisier et al., 2008; Baruch & Barnett,
1986; Baruch, Biener, & Barnett, 1987; Muhajarine & Janzen, 2006).
Multiple roles may be beneficial for women not only through “role
enhancement” and expansion of social networks, but also increased
personal income, as often the role that is added to a woman’s life is
employment (Adelmann, 1987; Lee, Zvonkovic, & Crawford, 2013;
Berkman, Glass, Brissette, & Seeman, 2000).

One challenge to understanding how multiple social roles influence
health is the manner in which these roles are measured and con-
textualized. Women’s social roles change over the lifecourse, and tra-
ditional methods—such as dichotomizing women’s roles (e.g., to “ever-
married” vs. “never-married”) or grouping women who currently work
full-time together with each other—do not capture the complex dy-
namics of women’s roles. Multiple roles interact and change over time:
for example, women may go in and out of the labor force according to
their children’s age (Bureau of Labor Statistics, 2017). As such, the
timing, onset, and duration of these roles may be as meaningful as the
number or types of roles themselves.

Analytic techniques have been adapted to capture these lifecourse
dynamics (Umberson, Pudrovska, & Reczek, 2010). Social sequence
analysis is one such technique that has been applied in studies of wo-
men’s multiple roles (McMunn et al., 2015; Lacey, Sacker, & Kumari,
2015; Lacey, Kumari, Sacker, Stafford, & Kuh, 2016; Sabbath, Guevara,
Glymour, & Berkman, 2015). A sequence is an ordered list of ele-
ments—or an array, rather than a single data point. In this case, each
sequence contains a woman’s roles through the lifecourse, and sequence
analysis allows accounting for how the ordering, onset, and temporality
of different roles vary among women (Abbott, 1995; Cornwell, 2015).
Social sequence analysis uses an individual’s own sequence, in com-
parison to the sequences of others in the sample, to identify common
sociologic phenomena (Abbott, 1995; Aisenbrey & Fasang, 2010;
Gauthier, Widmer, Bucher, & Notredame, 2010). Sequence analysis has
been used to examine how women’s lifecourses are structured and or-
ganized around marriage, parenting, and working, and to what extent
timing and transitions matter: for example, using data from a British
birth cohort, researchers showed that regardless of the number of roles
occupied at any one time, women who had children earlier in life rather
than later in life had increased both metabolic (McMunn et al., 2015;
Lacey et al., 2016) and inflammatory markers (Lacey et al., 2015). The
sequencing of life events has implications for both health and for wo-
men’s engagement in the labor force (O’Rand, 1996). Sabbath et al.,
(2015) found that women who are married, have children, and then
subsequently join the labor force had lower mortality rates than never-
married mothers, regardless of their work status; additionally, among
married women who have children and then join the labor force, re-
turning to the labor force earlier rather than later was shown to be
protective against early mortality (Sabbath et al., 2015).

In this study we sought to replicate and extend the foundational

research of Sabbath et al. (2015), which used sequence analysis to build
work-family trajectories in order to examine how ordering and relative
timing of roles impact mortality; we used the same approach, in a na-
tionally-representative prospective cohort, and we extended our work
to consider the mediating role of household income. Our study aims
were as follows: first, to determine the number and type of work-family
trajectories of women in this sample; second, to examine the mortality
risks associated with belonging to different work-family trajectories;
finally, to estimate how these associations are impacted when we
consider the role of household income—this covariate can be con-
ceptualized as a potential mediator of the relationship between work-
family trajectories and mortality, or as another control variable—and to
then quantify the remaining direct association of work-family trajec-
tories with mortality through pathways other than household income.
We anticipated that women who delay childbearing and women who
occupy the triple role of worker, partner, and parent would have lower
rates of mortality than those who initiate childbearing earlier and oc-
cupy fewer roles. We also hypothesized that household income would
be a major mechanism through which these relationships operate.

Methods

We used data from the 1968–2013 waves of the Panel Study on
Income Dynamics (PSID), a nationally-representative, longitudinal
survey of households in the United States (Dynamics, 2016). The PSID
is the world’s longest-running household panel survey, and contains
rich economic and health information over the life course (Smith &
Morgan, 1970; Haas, 2006; Fletcher, 2011). PSID surveys are ad-
ministered at the level of the household with the head of the household
being the primary respondent, but PSID also collects information on all
members of the household, including children and spouses, as reported
by the head of household.

We included women in our analytic sample if they were either heads
of household or spouses in any year between 1968 and 2013. Because
roles may change as women exit their reproductive years, as well as
when they approach retirement, we restricted the sample to women
ages 18 to 50. Of these, 18,082 provided at least one year of informa-
tion on job status, child-rearing status, and marriage status. To have a
sufficient number of women in our final analyses and in each lifecourse
type, as well as to ensure that each woman represented in our data had
provided information on a meaningful proportion of her life, we in-
cluded sequences from women who had contributed a minimum of 10
years of data. This cut-off was determined to ensure positivity, so that
women had sufficient time under observation to be able to be poten-
tially represented by the various lifecourse types, some of which were
ultimately delineated by timing of events e.g., “early” vs. “late” child-
rearing. We examined distributions from multiple subsets of women to
confirm that allowing women with missing data did not dramatically
change our sample characteristics for the purposes of sequence analysis;
we considered other cut-offs (e.g., 5 years of observation, 15 years of
observation) and explore those subsamples in greater detail in
Appendix A. A total of 6297 women provided information on at least 10
years of marriage, child-rearing, and employment status, and had in-
formation regarding year of death, if deceased.

Exposures

Exposure status was defined as membership in a work-family tra-
jectory among sample women. Sequence analysis was performed on
eligible respondents to identify distinct patterns based on employment,
marital, and child status. Consistent with Sabbath et al.'s approach
(Sabbath et al., 2015), to assemble each individual woman’s sequence,
women were assigned “statuses” based on their partnership status,
child-rearing status, and employment status at each participating wave
from ages 18 to 50. A woman was considered “married” if she self-
reported being married or cohabitating with non-spouse partners (the
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original PSID survey administration treated cohabitating partners as
spouses). A woman was considered to be currently raising children if
there were 1 or more children under the age of 18 living in the
household. A woman was considered to have a job if she reported full-
time employment (1500 h or more a year) to be consistent with pre-
vious research in this area, which examines roles through the context of
full-time employment rather than part-time. Many women in this
sample did work fewer than 1500 h a year and we chose to group part-
time workers with non-workers; Appendix B provides a more in-depth
exploration of part-time labor for women in the PSID and in this ana-
lytic sample. This information was used to create 8 mutually exclusive
“statuses” for every year of observation based on combinations of
married/unmarried, child rearing/no child rearing, and full-time em-
ployed/not full-time employed.

Sequence analysis was then performed to generate a sequence for
every woman based on her individual statuses for each year of age
between ages 18–50. Optimal matching was used to compute pairwise
distances between each woman’s individual lifecourse sequence
(Abbott, 2000; Gabadinho, Ritschard, Muller, & Studer, 2011). Optimal
matching compares the individual sequences to each other to determine
how close or far away one woman’s sequence is from another’s (Abott,
2000). Next, hierarchical clustering was used to distill each woman’s
sequence into one of a series of clusters, with the appropriate number of
clusters chosen using average silhouette width, a way of visualizing
how much of the variance is explained by the number of clusters se-
lected (Rousseeuw, 1987). We evaluated from k=2 to k=10 clusters
to determine which of clusters best explained the observed data.

Outcomes

The outcomes included all-cause mortality and cause of death.
Mortality status was ascertained both in the PSID questionnaire as well
as linked National Death Index (NDI) records, and coded using ICD-9 or
ICD-10 codes. Causes of death were grouped into the following cate-
gories: infectious disease; neoplasms; endocrine, nutritional, or meta-
bolic disorders; cardiovascular disease and blood disorders; nervous
system disorders; respiratory disease; gastrointestinal or genitourinary
disease; musculoskeletal, congenital, or miscellaneous causes; psy-
chiatric disease, injuries, and poisoning. There were 589 total deaths
among the women included in the sequence analysis. All deaths oc-
curred between 1977 and 2013. Cause of death data were examined for
the 589 women who died during the study period. Of these, 32 women
(5.4% of all who died) had National Death Index data that conflicted
with PSID data, and as a result their cause of death was treated as
missing or unknown. Three additional women did not have data for
cause of death, and they were treated as missing as well.

Next, three sets of analyses were performed to test whether all-cause
mortality rates and causes differed significantly according to lifecourse
sequence type. First, among women with at least 10 years of observa-
tion (n=6297), age-standardized mortality rates (Arias, 2014), were
computed to determine excess mortality by lifecourse type. Second,
among women with complete death information (n=554), we ex-
amined differences in cause of death by lifecourse type using chi-
square. Third, we examined the adjusted mortality risk by lifecourse
type using Poisson regression with robust standard error. Covariate
data were missing for 258 women and these data were imputed using
multiple imputation with chained equations (MICE) (Yuan, 2000; Azur,
Stuart, Frangakis, & Leaf, 2011). Consistent with work by Sabbath et al.
(2015) we adjusted for the following potential confounders: lifetime
number of births, race (defined as first-reported race: Black, White, or
other), and age. To account for early exposures that may impact both
selection into lifecourse type and mortality, we additionally controlled
for educational attainment (defined as less than high school, high
school/GED, some college, college degree, and more than college de-
gree). In our final adjusted models we included household income as a
time-varying covariate: we conceptualized household income as a

potential explanatory or mediating variable in the relationship between
lifecourse type and mortality, though it could also be considered a
confounder. Household income was measured nearly continuously in
the PSID (household income values at $1,000,000 or more were coded
as 999,999 in many survey waves) and in our adjusted models we
controlled for income quintiles each year. In sensitivity analyses, we
considered the mediating impact of time-varying health behaviors
(smoking and alcohol use) as well as self-rated health; these analyses
were performed on the subset of our sample who received ques-
tionnaires containing health information between 1999 and 2013, and
are included in Appendix C.

Sequence analysis was performed using TraMineR for R (Gabadinho
et al., 2011) all other analyses were performed using SAS 9.4.

Results

Among the 6297 women in our analytic sample, there were 6254
distinct lifecourse sequences, showing that nearly every woman had a
unique trajectory. We arrived at a five-cluster solution for the different
lifecourse trajectories of women, after considering between 2 and 10
clusters and using silhouette width index and interpretability to de-
termine best fit. A two-cluster solution had the highest silhouette value
(0.16) but rendered uninterpretable lifecourse types; a five-cluster so-
lution had the next highest silhouette value (0.12) and resulted in
lifecourse types that were interpretable and consistent with previous
literature. In this sample, labor force engagement did not delineate the
clustering: in fact, the clusters were almost totally predicated upon
marriage or child-rearing status. The five work-family trajectories are
described as follows and in Fig. 1, using terminology consistent with
previous studies (Sabbath et al., 2015):

• Type 1, “Non-working, married, later-mothers” (N=2340): These
women were consistently married, had children later than other
women (e.g., mid-to-late twenties compared to early twenties), and
were unlikely to work during their reproductive years.

• Type 2, “Working, divorced mothers” (N=2264): These women had
a high probability of marriage early in life and to be unmarried
later. They were more likely to work as they got older (e.g., after age
35). Nearly all had children.

• Type 3, “Working and non-working never-married mothers”
(N=581): These women were much less likely to be married at any
point in time than other women with children. They were about
equally likely to be working as not during these years. Nearly all had

Fig. 1. Lifecourse types.
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children.

• Type 4, “Working, never-married non-mothers” (N=345): These
women worked consistently, and were less likely than other women
to marry or have children.

• Type 5, “Non-working, married, earlier-mothers” (N=767): These
women were less likely to work, were consistently married, and had
children earlier than the “Non-working, married later mothers.”

We calculated standardized mortality ratios (SMRs) for each life-
course type. Results are shown in Table 1, with p-values adjusted using
the false discovery rate correction to adjust for multiple comparisons
(Noble, 2009). Type 1 (non-working, married, later-mothers) had the
lowest adjusted standardized mortality rates (aSMRs) at 1.47 deaths per
1,000 person-years of observation. Type 2 (working, divorced mothers)
and type 4 (working, never-married non-mothers) had the next lowest
aSMRs (2.70 and 2.44, respectively); these did not differ significantly.
Of the 554 women who had died and who had cause of death in-
formation, we found no significant association between cause of death

and lifecourse type (Supplementary Table 1).
Table 2 shows our sample characteristics once covariates are in-

cluded for the complete cases. All women in the final sample were born
between the years 1927 and 1978. Type 5 (non-working, married,
earlier-mothers) were on average older than the other women in the
sample and had the highest number of children. Type 3 (working and
non-working never-married mothers) were predominantly Black
women, compared to all other lifecourse types which were majority
White. Type 1 (non-working, married, later-mothers) had on average
the highest household incomes whereas type 3 (working and non-
working, never-married mothers) had on average the lowest.

Next, to examine the association between lifecourse type and mor-
tality, we estimated the unadjusted and adjusted relative risk of mor-
tality. In our sample, 258 women (4.1%) were missing information
regarding at least one of the covariates of interest (243 women were
missing data regarding number of children, 154 were missing data re-
garding race, and 1 was missing data regarding educational attain-
ment). Supplementary Table 2 shows the percentage of women missing

Table 1
Age-standardized mortality rate per 1000 person years by group status, and p-values for pairwise comparisons between group rates.

Type 1 Type 2 Type 3 Type 4 Type 5
Non-working, married,
later-mothers

Working, divorced
mothers

Working and non-working
never-married mothers

Working, never-married
non-mothers

Non-working, married,
earlier-mothers

Age standardized mortality rate per
1,000 person-years

1.47 2.70 3.89 2.44 4.89

95% CI 1.21–1.74 2.31–3.09 3.04–4.74 1.52–3.36 4.18–5.61
Adjusted p-values for pairwise comparisons

Non-working, married later mothers
Working divorced mothers p = 0.0003
Never-married mothers p = 0.0003 p = 0.0107
Working non-mothers p = 0.0263 p = 0.6201 p = 0.0449
Non-working, married earlier mothers p=0.0003 p=0.0003 p = 0.0971 p = 0.0014

Table 2
Distribution of covariates by lifecourse type.

Complete case
sample

1. Non-working,
married, later-
mothers

2. Working,
divorced mothers

3. Working and non-
working never-married
mothers

4. Working, never-
married non-mothers

5. Non-working,
married, earlier-
mothers

p-value

N = 6039 2284 (37.8%) 2120 (35.1%) 569 (9.4%) 339 (5.6%) 727 (12.0%)

Died 535 (8.9%) 104 (4.6%) 162 (7.6%) 75 (13.2%) 26 (7.7%) 168 (23.1%) p< 0.0001
Race p< 0.0001

• White 3716 (61.5%) 1697 (74.3%) 1160 (54.7%) 115 (20.2%) 217 (64.0%) 527 (72.5%)

• Black 2193 (36.3%) 545 (23.9%) 903 (42.6%) 447 (78.6%) 116 (34.2%) 182 (25.0%)

• Other 130 (2.2%) 42 (1.8%) 57 (2.7%) 7 (1.2%) 6 (1.8%) 18 (2.5%)
Mean birthyear (SD) 1954 (11.51) 1955 (7.23) 1958 (12.79) 1952 (8.60) 1956 (7.81) 1938 (7.21) p< 0.0001
Birth decade p< 0.0001

• 1920s 137 (2.3%)) 0 (0%) 65 (3.1%) 0 (0%) 0 (0%) 72 (9.9%)

• 1930s 712 (11.8%) 19 (0.8%) 221 (10.4%) 67 (11.8%) 6 (1.8%) 399 (54.9%)

• 1940s 1004 (16.6%) 538 (23.6%) 101 (4.8%) 126 (22.1%) 54 (15.9%) 185 (25.5%)

• 1950s 2111 (35.0%) 1083 (47.4%) 547 (25.8%) 249 (43.8%) 161 (47.5%) 71 (9.8%)

• 1960s 1576 (26.1%) 592 (25.9%) 755 (35.6%) 126 (22.1%) 103 (30.4%) 0 (0%)

• 1970s 499 (8.3%) 52 (2.3%) 431 (20.3%) 1 (0.2%) 15 (4.4%) 0 (0%)
Mean N live births (SD) 2.5 (1.74) 2.5 (1.17) 2.3 (1.75) 3.1 (1.70) 0.6 (1.08) 3.7 (2.37) p< 0.0001
Educational attainment p< 0.0001

• Less than high school 854 (14.1%) 197 (8.6%) 289 (13.6%) 159 (27.9%) 17 (5.0%) 192 (26.4%)

• High school/GED 2342 (38.8%) 922 (40.4%) 787 (37.1%) 218 (38.3%) 92 (27.1%) 323 (44.4%)

• Some college 1551 (25.7%) 585 (25.6%) 625 (29.5%) 147 (25.8%) 88 (26.0%) 106 (14.6%)

• College degree 712 (11.8%) 318 (13.9%) 235 (11.1%) 28 (4.9%) 71 (20.9%) 60 (8.3%)

• More than college
degree

580 (9.6%) 262 (11.5%) 184 (8.7%) 17 (3.0%) 71 (20.9%) 46 (6.3%)

Mean annual household
income (SD)

$39,896 $49,081 $36,320 $17,318 $34,912 $38,881 p<0.0001
($61,778) ($78,962) ($46,213) ($20,463) ($48,053) ($50,204)

Income Quintiles p< 0.0001

• 0–20% 20% 12.2% 22.8% 48.8% 22.5% 15.3%

• 21–40% 20% 17.1% 20.7% 23.1% 23.3% 23.0%

• 41–60% 20% 20.5% 19.8% 14.6% 21.6% 22.3%

• 61–80% 20% 23.5% 18.9% 9.1% 16.8% 21.3%

• 81–100% 20% 55.5% 23.3% 2.4% 4.5% 14.3%
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covariate information by lifecourse type. Type 2 women (working, di-
vorced mothers) were missing the most covariate data (6.4%) and type
4 women (working, never-married non-mothers) were missing the least
(1.7%). We imputed 10 datasets to achieve> 99% efficiency in con-
tinuous variables (number of births). In regression models using im-
puted covariate data, each lifecourse type was compared to the re-
ference group of type 1 (non-working, married, later-mothers). The
missing data did not significantly alter our results or interpretation in
complete case models (Supplementary Table 3).

All model estimates using the imputed data are presented in Table 3.
In the unadjusted models, all other lifecourse types had significantly
higher risks of mortality compared to the reference group. However,
most differences became non-significant after adjusting for potential
confounders. Only type 3 (working and non-working never-married
mothers) and type 4 (working, never-married non-mothers) remained
at a significantly elevated risk (RR for type 3 = 1.57, 95% CI 1.17 -
2.11; RR for type 4 = 1.81, 95% CI 1.17, 2.79) when race, birth year,
number of births, and educational attainment were included in the
regression model (model 6).

We next considered how this association was impacted by the ad-
dition of family income in the model. Household income was associated
with lifecourse type when measured both continuously and in quintiles.
Income quintile was highly associated with mortality, demonstrating a
gradient such that as income quintile increased, risk of mortality de-
creased in a dose-response manner (Supplementary Table 4). When
income was included in the adjusted model, the impact of lifecourse
type on mortality was reduced slightly but the differential mortality
pattern was unchanged (Table 3); the risk among type 3 (working and
non-working never-married mothers) and type 4 (working, never-
married non-mothers) were still significantly elevated compared to type
1 (non-working, married, later-mothers) (RR for type 3=1.42 95% CI:
1.06 – 190; RR for type 4 = 1.62 (1.05, 2.50)). Results with imputed
covariate information were very similar to results using complete case
analysis (Supplementary Table 3). A subset of the analytic sample was
queried regarding health-related mediators, and those are discussed in
Appendix C; overall, the inclusion of health behaviors reduced the di-
rect effect of lifecourse type on mortality. However, the subsample
queried about health behaviors was likely not representative of the rest
of the sample because they did not exhibit the same patterns regarding
lifecourse type and mortality as the full analytic sample.

Conclusions/discussion

We have partially replicated, and extended, previous research on
women’s social roles and lifecourse trajectories by examining mortality
patterns in a nationally-representative, prospective cohort in the United
States and considering the mediating role of household income in the
relationship between work-family trajectories and mortality.

Among the 5 meaningfully different lifecourse types in our sample,
non-working, married, later-mothers (Type 1) had the lowest mortality
rates, followed by working, divorced mothers (Type 2) and working,
never-married non-mothers (Type 4). Working and non-working never-
married mothers (Type 3) and non-working, married, earlier-mothers
(Type 5) had the highest rates. These differences were mostly explained
by age, number of births, race, and educational attainment, which
confounded the relationship between lifecourse type and all-cause
mortality, particularly between type 5 (non-working, married, earlier-
mothers) compared to the reference group (type 1: non-working, mar-
ried, later-mothers). The attenuation of any difference between type 1
and type 5 women suggests that the timing of child rearing—the feature
that distinguished these two groups—was not differentially impacting
mortality in this population. When we adjusted for these confounders,
only type 3 (working and non-working never-married mothers) and
type 4 (working, never-married non-mothers) had increased mortality
rates compared to the reference group (type 1: non-working, married,
later-mothers). Cause of death did not vary across lifecourse type.

Our finding that mortality rates are differential across lifecourse
types, but that causes of death are not, show that this trend is not at-
tributable to an increase in any single health condition, per se. It is not
clear which pathophysiologic mechanisms are operating to create these
trends, though previous work that has shown that women who started
families earlier, and single working mothers, have elevated metabolic
and inflammatory markers (McMunn et al., 20152015; Lacey et al.,
2015; Lacey et al., 2016) which could be implicated in many health
outcomes. Our sensitivity analyses examining health behaviors show
that type 3 women (working and non-working never-married mothers)
report higher levels of smoking and poorer overall health, consistent
with a health profile that may increase mortality via multiple disease
pathways; however, type 4 women (working, never-married non-mo-
thers) do not exhibit the same health behaviors, yet had similarly ele-
vated risks.

Comparing the adjusted model with and without the effects of
household income included, our interpretation of the results did not

Table 3
Risk ratio for mortality according to group status, adjusted by potential confounders.

RR (95% CI) Type 1 Type 2 Type 3 Type 4 Type 5
Non-working, married,
later-mothers

Working, divorced
mothers

Working and non-working
never-married mothers

Working, never-married
non-mothers

Non-working, married,
earlier-mothers

Model 1: Ref 2.30 2.82 1.57 4.62
(1.82, 2.90) (2.14, 3.72) (1.03, 2.40) (3.69, 5.81)Crude (Unadjusted)

Model 2: Ref 2.10 2.24 1.50 4.63
Adjusted for race (1.66, 2.65) (1.66, 3.02) (0.98, 2.29) (3.69, 5.80)

Model 3: Ref 1.29 2.06 1.66 1.17
Adjusted for birth year (1.01, 1.65) (1.56, 2.72) (1.09, 2.54) (0.90, 1.51)

Model 4: Ref 2.30 2.57 2.05 3.76
Adjusted for number of births (1.82, 2.89) (1.95, 3.39) (1.34, 3.12) (2.96, 4.77)

Model 5: Ref 2.06 2.16 1.87 3.51
(1.64, 2.60) (1.63, 2.86) (1.23, 2.85) (2.78, 4.43)Adjusted for educational

attainment

Model 6: Ref 1.14 1.57 1.81 1.11
(0.88, 1.46) (1.17, 2.11) (1.17, 2.79) (0.86, 1.43)Adjusted for all of the above

Model 7: Ref 1.08 1.42 1.62 1.14
Further adjusted with household

income
(0.84, 1.38) (1.06, 1.90) (1.05, 2.50) (0.89, 1.47)
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change, though the effects of lifecourse type became attenuated. Both
type 3 (working and non-working never-married mothers) and type 4
(working, never-married non-mothers) had elevated mortality relative
to type 1 (non-working, married, later-mothers). We interpret this
finding as evidence that household income mediates the relationship
between lifecourse type and mortality, though incompletely.

Women in type 4 (working, never-married non-mothers) occupied a
single role, and had the highest mortality rates in adjusted models. This
finding provides evidence, consistent with other literature, that mul-
tiple roles confer benefits to health. However, for women belonging to
type 3 (working and non-working never-married mothers), many of
them occupied two roles, yet these women had persistently elevated
mortality rates which were attenuated by less than 10% when house-
hold income was considered in the fully adjusted models. Among these
women, over 75% were Black, whereas those in types 1 and 5 (non-
working, married, later-mothers; non-working, married, earlier-mo-
thers) were around 75% White. Though we adjusted for race in these
analyses, the strong association between race, trajectory type, and
mortality reflects the fact that systemic racialized disadvantage impacts
health in ways that are not through processes of income alone, and
which may have contributed to these women reporting poorer overall
health (Bailey et al.; Krieger, 2004; Krieger, 2005). Simply comparing
women’s role statuses, while appropriate for examining changes in the
lifecourse, may not sufficiently address the intersectionality of dis-
advantages that lead minority women to be selected into or exposed to
different life trajectories.

On the whole, these results indicate the relationship between life-
course type and mortality are partially attributable to income gaps that
occur as a result of particular social roles (e.g. motherhood penalty
(Avellar & Smock, 2003), loss of income due to divorce), but that social
roles have implications for health through other mechanisms. Both of
the lifecourse types with persistently elevated mortality rates are
comprised of unmarried women, demonstrating that in this population
there are protective effects of marriage, independent of its effect on
household income. This is a well-established finding in the social sci-
ence literature: marriage is thought to provide not only economies of
scale but also social support (Rendall, Weden, Favreault, & Waldron,
2011). While the PSID provides rich information regarding household
income and social roles, it does not provide comprehensive information
regarding the psychosocial mechanisms through which these roles op-
erate.

While this research is consistent with previous studies using se-
quence analysis to examine the impact of women’s roles on health, it
also diverges in important ways (Sabbath et al., 2015; Berkman et al.,
2015). Sabbath et al. and other researchers showed that timing of roles,
like the relative age at which a person joins the labor force or starts
child-rearing, is important for health outcomes (Lacey et al., 2015;
Lacey et al., 2016; Sabbath et al., 2015), but we found that the mor-
tality effects of earlier vs. later motherhood were mostly a result of
confounding by age. In our sample, types 1 (non-working, married,
later-mothers) and types 5 (non-working, married, earlier-mothers) had
lifecourse trajectories that differed based on timing of childbearing: in
crude models, earlier mothers (type 5) had elevated risks of premature
mortality compared to later mothers (type 1), yet in adjusted models
their risks were equivalent. Differences in these groups were explained
by confounding, in particular that women who were earlier mothers
were born earlier, with type 1 women being born an average 17 years
later than type 5 women.

We believe this divergence from previous research is due to labor
patterns in our sample: both the later- and earlier-mothers (types 1 and
5) were unlikely to be engaged in the labor force. Only 5.1% of type 1
women (non-working, married, later-mothers) and 1.6% of type 5
women (non-working, married, earlier-mothers) reported working full-
time for the majority of their time under observation. The benefits to
planning families later in life are thought to be mediated through the
commensurate gains made in the workforce (Taniguchi, 1999; Iyigun,

2000; Caucutt, Guner, & Knowles, 2002; Lien & Wang, 2016; Fokkema,
2002), and our sample with few working, married mothers did not
produce the lifecourse types that would be required to adequately de-
monstrate those benefits. In other words, women who do not work are
unlikely to see the protective effects of delaying childbearing. In fact,
while previous studies demonstrated the health benefits of the triple
role of laborer, parent, and partner (Janzen & Muhajarine, 2003; Fan &
Frisbie, 2009), we did not find any empirically-derived lifecourse type
in which women consistently occupied all three roles at once. There-
fore, for this sample of women, capturing the dynamic changes in social
roles throughout the lifecourse that are introduced by timing and role
transitions may have been less important for health than the number
and kinds of roles themselves, which differed from other research in this
area.

Features of this specific sample likely influenced the representation
of lifecourse type. For example, in addition to the lack of women oc-
cupying triple roles concurrently, we also saw that the majority of
women in our sample were consistently married. Because PSID data are
collected at the level of the household, with the head of the household
being the primary respondant, women who are married are more likely
to be included in each wave, and women who are not the heads of the
household or who divorce their spouses are often lost to follow up in
subsequent surveys. As a result, married women are overrepresented in
PSID, and both the number of lifecourse types we found as well as the
distribution of women within them is consistent with what we would
expect given this overrepresentation.

Social roles could cause health outcomes, or women with poor
health could select into social roles (Fokkema, 2002). For example,
childbearing may require relatively good health. While adjusting for
educational attainment likely accounted for some amount of selection
into certain lifecourse types, we were unable to account for preexisting
health conditions or disabilities, which may be associated with an in-
creased risk of mortality and chronic disease and which may also make
women more likely to select into a certain lifecourse type. However,
these factors are unlikely to affect women before the age of 18, which is
the age of eligibility for our sample.

The use of social sequence analysis to answer questions about life-
course epidemiology gives us the advantage of examining the inter-
section of multiple exposures in context and throughout time, with
attention to role transitions throughout the lifecourse, which can detect
nuances that regression models do not always afford. The method al-
lowed us to identify lifecourse elements that are shared by women.
However, within these groups, women’s lived experiences varied con-
siderably. Of the 6,297 women whose data informed the lifecourse
types, there were 6,254 unique lifecourse trajectories. The hetero-
geneity within these individual data, coupled with our findings re-
garding the distribution of race across lifecourse type, tell us that the
axes of partnership/parenting/employment are not be the only way to
consider women’s social roles or how we categorize and define life-
course types.

To date these tools have been used primarily in a descriptive ca-
pacity, as well as to develop hypotheses about how social determinants
of health may operate simultaneously along multiple pathways. Future
research in this area will benefit from theory-based investigations of the
social mechanisms that lead women to differential lifecourse experi-
ences, and to what extent those are beneficial or harmful. The dramatic
changes in employment patterns in the 20th century continue today.
With labor patterns once again shifting, features like labor stability,
wage stagnation, and non-standard forms of employment (for example,
the rise of the “gig economy”) will very likely both affect and be af-
fected by family and marriage patterns for people of all genders (de
Stefano, 2015; Center for American Progress, The Hamilton Project,
2010). Examining the features and processes of labor and family dy-
namics that are protective or detrimental will be fundamental to health
sciences as these landscapes change.
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