
 

The Impact of Postnatal Education on Union Dissolution: Evidence from Fragile Families* 

 

Yiwan Ye 

University of California, Davis 

August 2018 

 

WP19-10-FF 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 2 

Abstract 

Using six waves of panel data from the Fragile Families and Child Wellbeing Study (N = 

1,768), this study explores the relationship between maternal education after first birth and co-

residential stability among urban couples in the United States. The proportional hazards model is 

utilized to study the impact of postnatal education on union dissolutions. The preliminary results 

suggest that (1) mothers who completed or obtained additional education after first birth are at 

least 67% less likely (p < 0.01) to separate with their partners compared to mothers without 

postnatal education after isolating the effect of key demographics, economic, and relational factors. 

(2) Married couples compared to cohabiting couples are 38% less likely (p <0.01) to separate with 

or without postnatal education holding all else constant. The significant association of postnatal 

education and union stability suggests that postnatal education improves union stability, but the 

association may also be mediated by mate selection process and other unaccounted factors. 

 

Keywords: postnatal education, union dissolution, union formation, cohabitation, co-residential 
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Introduction 

Numerous institutional factors can consolidate or weaken couples’ unions. Does the 

continuation of education foster or damage union stability? Many studies have provided extensive 

empirical evidence suggesting that a stable family structure is crucial for a couple's financial 

security, as well as mental and physical health. (McLanahan et al. 2010; McLanahan 2009; Teitler 

and Reichman 2008). Divorce and union dissolution exert prolonged and profound social, 

psychological, financial, and academic impact on children's future (Demo and Acock 1988; 

Teachman and Paasch 1994; Mandemakers and Kalmijn 2014). Mothers who obtain a higher 

education can mitigate the psychological effects of separation. Thus, studying the impact of 

education on union stability may shed new light on the discussion on family welfare and wellbeing. 

Most empirical attention is focused on the effect of education on marital delay. Previous 

literature indicates a strong positive relationship between age at marriage and education attainment 

- mothers with higher educational attainment are more likely to postpone their first marriage and 

childbearing (Ikamari 2005; Blossfeld and Ursula 1990). However, researchers rarely questioned 

the relationship between education and relationship dissolution. Studying the processes will allow 

researchers to understand whether getting more education or completing a degree after mothers’ 

first childbirth causes an increase in relationship stability by reducing the risk of separation with 

children's biological fathers. The Fragile Family of Child Wellbeing Study (FFCWS) focuses on 

the urban unmarried couples that are at greater risk of breaking up and whose children are more 

vulnerable to living in poverty (FFCWS 2015) 1 . This study examined the hazard rates of 

dissolution independently of levels of education, type of union, basic demographics, family 

structure, partners’ background, relationship satisfaction, and other socio-economic factors. 

 

Background 

Ever since the mid-1960s, national statistics has shown an increasing trend of divorce rate and 

cohabitation rate in the Unites States accompanied by an increasing amount of children born to 

unmarried mothers (Bumpass and McLanahan 1989). The literature on union dissolution illustrates 

children born to cohabiting couples are more likely to end up living in single-parent households 

than children born to married couples (Wu and Musick 2008). The National Survey of Family 

                                                        
1 FFCWS oversample urban cohabiting mothers in the U.S. 
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Growth2 (NSFG) suggests that the growing premarital cohabitation trend and divorce pattern 

persist. Since 2001, nearly half of the children in the United States are expected to experience 

parental cohabitation, compared to less than 20% of children in 1995 (Kennedy and Bumpass 

2008). 

As for education trend, a growing number of urban mothers were pursuing postsecondary 

degrees over the years. Among them, the majority of cohabiting mothers had low education 

attainment (73% of unmarried mothers in the FFCWS have high schools or less). Low education 

attainment was partially explained by family instability, low socio-economic status, and 

childbearing (Wu 1996). New evidence from Norway suggests the effect of childbearing can 

potentially thwart mothers' educational attainment (Cohen et al. 2011). However, using census 

data, labor economists point out that mothers' education is positively related to household income, 

but not so much to marital status and relationship transitions (Lefgren and McIntyre 2006). A study 

indicates positive changes in family income increase the odds of marriage for cohabiting couples 

(Gibson-Davis 2009), but we still lack empirical evidence about the association between postnatal 

education and union stability. 

According to date from National Survey of Family Growth (NSFG) and FFCWS, cohabitations 

last shorter and are more likely to dissolve than marriage, although cohabiting couples resemble 

some of the benefits of married couples (Goodwin et al. 2010; Copen et al. 2013). However, the 

population of cohabiting couples is heterogeneous in terms of unplanned births and race. Roughly, 

half of the births given by cohabiting women are unintended, and these births are closely associated 

with low socio-economic and health consequences (Copen et al. 2013). Furthermore, the study 

finds black women from high-risk backgrounds - low social economic status - are about three times 

more likely to have a premarital birth than black women from low-risk origins (Bumpass and 

McLanahan 1989). Racial differences in premarital births are partially explained by high-risk 

backgrounds, because the majority of these "at-risk" mothers are black and Hispanic descents 

(Copen et al. 2013). Nevertheless, the racial discrepancy remains even after controlling for social 

economic factors. Black women from low-risk backgrounds are still more likely to have a 

premarital birth than married white women (Bumpass and McLanahan 1989). A study illustrates 

unmarried couples are highly homogenous regarding education and race – as urban married 

                                                        
2 NSFG uses nationally representative, multistage area probability sample drawn from 100 primary sampling units 
across the country. 
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mothers are predominately white and highly educated, whereas unmarried mothers are mostly 

Blacks and Hispanics and less educated (Blackwell and Lichter 2000). Therefore, basic 

demographic factors will be scrupulously distinguished and measured. 

The primary aim of this study was to investigate whether continuation of education fosters or 

damages union stability. Educational achievement is beneficial to household development, 

especially for mothers' career attainment and intergenerational social mobility (Torche 2011). 

Social exchange theory provides a theoretical framework to explain how postnatal education may 

influence union stability (Homans 1958). On the one hand, the social exchange approach suggests 

that postnatal education rewards mothers with higher social status and future wages; hence, it 

increases household well-being and possibly stability. A study showed that mothers gain more 

negotiation power through additional education and prospective financial resources, resulting in a 

shift of relationship dependency (Mandemakers and Kalmijn 2014). The study implied that fathers 

may become more financially and emotionally dependent on mothers, thereby lowering the 

likelihood of abusive conflict and improving union stability. On the other hand, social exchange 

theory implies negative consequences: as a mother becomes less financially dependent on her 

partner, the reward of union dissolution offsets the cost of breaking up the relationship, especially 

when the mother is in an abusive relationship (Kreager et al. 2013). 

Postnatal education may also have an immediate negative effect on residential stability. In 

addition to being primary caregivers, the additional time that mothers devote to schoolwork may 

result in time deprivation. Hence, a mother has less time to spend on housework and parental care, 

which is crucial to household stability and child well-being (Harvey and Mukhopadhyay 2007). 

The educational divergence between mother and father may encourage mate selection, especially 

when the father has a higher level of education. Men are more likely than women to marry a partner 

who shares a similar social economic status. As the educational discrepancy reduces, union 

stability increases (Blackwell and Lichter 2000). Based on the social exchange framework, it was 

critical to take into account the paternal education attainment with respect to the maternal 

education attainment. Besides, there is also a significant distinction between married and 

cohabiting couples regarding mate selection: demographic characteristics among cohabiting 

couples are less homogeneous than among married couples. Unmarried women are less likely than 

married women to live with partners with a higher level of education than themselves (Blackwell 

and Lichter 2000). Nevertheless, educational heterogeneity is more tolerable among unmarried 



 6 

couples than married couples (Schwartz 2010). In other words, cohabitation is not likely to 

dissolve the union, especially when the female partner has a higher level of education than the 

male partner. 

Although most theorists have suggested that there are long-term benefits of education, the 

potential setbacks of education among cohabiting mothers have been understudied (Wu and 

Musick 2008). Educational debt and caregiver responsibility are likely to aggravate the financial 

and household burden. Therefore, mothers usually need to work extra hours or find a second job 

to finance their education (Price 2004; Reinhard and Horwitz 1995). Education can deteriorate 

union stability regarding a mother spending less time with her spouse and children, and on 

housework. All these drawbacks of education are hypothesized to weaken the already fragile 

family structure. For example, one study has shown that women's educational enrollment has a 

negative effect on marriage because of the increased domestic responsibilities of partners required 

to take care of children (Taniguchi and Kaufman 2005).  

This study also included control variables that predict relationship dissolution: marital status, 

material demand, and relational gratification (Billy et al. 1986; Anderson and Saunders 2003). 

Demographic research has suggested the necessity to disentangle marital status because couples 

who cohabit before marriage tend to have significantly higher rates of marital separation than 

couples that never cohabited before their weddings because fewer committed couples are more 

inclined toward cohabitation (Lillard et al. 1995; Teachman and Polonko 1990). Subsequently, 

material hardship is highly correlated with union dissolution, and education persistence and 

completion. One study from the FFCWS also suggested that material hardship is closely related to 

relationship distress (Williams et al. 2013). A study by Cutright (1971) provided empirical 

evidence suggesting income rather than social status has a direct effect on marital stability. It also 

served as a rough proxy for the maternal education attainment (Wu and Musick 2008). Similarly, 

other economic factors, such as employment status and material hardship, can potentially confound 

education attainment because mothers require an additional financial resource for further education 

(Gibson-Davis 2009; Levy and Murnane 1992, Kane 1994). 

In addition to material deprivation, having severe relational conflict could significantly 

undermine a maternal psychological well-being, which increases the likelihood of separation or 

divorce (Anderson and Saunders 2003). The maternal emotional well-being and the possibility of 

subsequent separation are substantially associated with relational conflict - high conflict and low 
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conflict3 (Booth and Amato 2001). According to Cooper and McLanahan (2009), postnatal stress 

is negatively associated with union stability, although the stress is alleviated when the mother is 

living with her child’s biological father. However, in high or low conflict situations, union 

dissolutions have prolonged negative psychological impact on children (Anderson and Saunders 

2003; Booth and Amato 2001). This study disentangled the level of conflict by controlling for 

mothers’ reports on physiological well-being and physical violence.4  

Consequently, the study hypothesizes that cohabiting mothers who further their education by 

enrolling on or completing a degree after their first childbearing will be less likely to separate from 

their children's fathers than cohabiting mothers who have not completed, drop out of, or are 

currently attending school or training. Similarly, married mothers who have enrolled in additional 

schooling or completed a degree since first birth will be less likely to experience a residential 

dissolution compared with those who have not completed or are currently attending school or 

training. Residential dissolution does not apply to couples that were divorced but are still living 

together. The confounding variables—age, income, material hardship, and relationship quality—

are hypothesized to have an impact on both degree completion and residential status. Age is closely 

related to the family formation process for mothers who are married or divorced as time elapses. 

At the same time, older students tend to have lower degree completion (Taniguchi and Kaufman 

2005). The economic criteria are hypothesized to have a potential impact on mate selection and 

residential stability. Expected marital delays are more common for mothers who are young adults. 

Economic hardship and relationship dissatisfaction are both hypothesized to thwart residential 

stability. 

  

                                                        
3 Low-conflict refers to non-physical conflict, such as quarrels; high-conflict refers to physical violence, such as a 
mother having been battered by her partner.  
4 The study showed that relationship satisfaction exerts a considerable moderation effect on the association between 
maternal education and separations (Kreager et al. 2013); thus, I included additional psychological indicators in the 
supplementary analysis. 
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Data 

All data in this paper are derived from the Fragile Families and Child Wellbeing Study 

(FFCWS) in which mothers were interviewed during the baseline wave shortly after giving birth 

(1998 to 2000). Follow-up interviews were conducted one, three, five, and nine years after 

mothers’ giving birth to their first children. The most recent wave ended in 2009. About 3,515 

couples were in the panel after five waves of interviews. During each year, FFCWS also collected 

historical and temporal information that may be useful for event history analysis. This study used 

data that started collecting as early as 1973. Because FFCWS concentrates on “at-risk” parents 

who cohabited or were separated when giving birth to their first children, FFCWS deliberately 

under samples traditional households (24 percent): mothers with post-marital conception or those 

who were married to their children’s fathers when entering the survey.5 

Previous literature had employed the event history method to model relationships using the 

FFCWS data (Teitler and Reichman 2008; Harknett and Schneider 2012), but the FFCWS data is 

not ideal for survival analysis. For instance, mothers did not provide the specific month and year 

they separated from the fathers. Fortunately, couples in this study reported all the years and months 

of giving birth to their first children and first residential status, so the date has accurate starting 

times. Nevertheless, temporal issues, such as interval censoring and left truncation threatened the 

accuracy of the hazard estimates (see Appendix). As a result, the models utilized different time 

specifications to examine the robustness of hazard proportional models. Because this study is 

interested in the hazard of postnatal separation, only couples that lived together prior to the mother 

giving birth to the first child are included in the risk set6. Hence, mothers who reported being single 

or divorced before giving birth to their first child are omitted from the analysis sample because the 

child would immediately experience single parenthood at birth. Finally, FFCWS did not record 

when a mother completed her education; thus, the temporal ordering of postnatal education 

attainment is unknown. Therefore, mothers who had their first childbirth prior the baseline 

interview7 but failed to report their age at first delivery and the date when they started to live with 

                                                        
5 Even though under-sampling substantially limits the external validity to generalize findings about marital 
dissolution, the hazard rates of married couples can serve as a meaningful comparison to unwed couples. The issue 
of the lack of external validity may be resolved after applying a constructed national sampling weight (Reichman et 
al. 2001). 
6 Practically, couples that are married or cohabiting within a year of first gestation are still included in this study. I 
assume couples may be in the process of moving in together. I also assume one year of residential separation might 
not have any substantially impact on infants. I will include an indicator variable to denote these couples. 
7 Most mothers have their first child at baseline. 
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their child’s biological father are excluded because the data does not include when couples entered 

the risk set due to left truncation. The final analysis sample contained 1,917 couples (out of 4,898).8 

 

Measurement 

Our event of interest or the hazard rate is the possibility of union dissolution. The event is 

defined as follows: couples stop sharing a resident address over an extended period (usually one 

year) and formally report separation9 to the FFCWS interviewers. The models assumed couples 

were separated regardless of the frequency of visits. As a result, couples would not experience the 

event if they live in the same house. Therefore, the event is categorized into three dissolution 

transitions: moving from cohabitation to separation, getting divorced, and moving from 

cohabitation to marriage but divorcing subsequently. The event also applies to divorced couples 

that continue to live together because they are still in the risk set. In this study, the event occurred 

when a mother reported the year and month of separation (n = 689) in the baseline survey and 

when a mother reported that she was separated from the child's biological father in follow-up 

waves (n = 922). However, the latter report did not contain the exact year and month of residential 

separation, hence, the data requires discrete time specifications. 

Censoring occurs when couples’ residential status is unknown at the end of the study or when 

a mother who is still in the union exits the study in the follow-up survey. The models considered 

all right-censored cases in the year-nine interview as survived cases (n = 1,490). In other words, 

children in the censored cases never experienced parental separation. As with event times, 

censoring time is also discrete. To have robust estimations, the study designated these discrete 

events/censorings to take place in two extreme sets of time points: one month before couples 

reported their event/censoring status and one month after couples reported their last known time 

of union. 

The duration or survival time refers to the number of months between the first union childbirth 

and the occurrence of the event or censoring. The time at risk begins only after maternal first birth 

instead of her first union because the study estimates the likelihood of any child ever enduring 

                                                        
8 For mothers who have their first child prior to or have more than one child at the baseline interview, I estimate 
models based on two sampling conditions: assume all mothers prior to baseline interview do not have additional 
education since first gestation and vice versa.  
9 The FFCWS had no information of married couples that were separated, thereby assuming all married couples 
were still living together.  
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parental residential separation. Hence, married and cohabiting mothers entered the risk set after 

they gave birth to their first children. In the data set, most starting times began at mothers’ baseline 

interviews because the FFCWS baseline study only interviewed mothers who gave birth in a 

hospital. 

Regarding the primary independent variable, this study investigated whether a postnatal 

education has a causal relationship with the stability of residential union. The independent variable 

indicates school and degree completion rather than matriculation because previous literature 

usually suggested that degree completion instead of enrollment was substantively associated with 

employment and potential income (Torche 2011; Wu and Musick 2008). The treatment of 

additional education is measured by the changes in a maternal education attainment between any 

two continuous waves, regardless of the type of education obtained. The FFCWS collected a 

maternal educational attainment in each wave: less than high school, high school, some college, 

and college/graduate degree. The survey also asked whether mothers completed any additional 

education since the previous interview date. Therefore, the independent variable is constructed 

based on these two responses: whenever a mother completed a high school/GED degree, enrolled 

in a four-year college degree, or finished an associate degree, or obtained a college or graduate 

degree after her first parturition.10  

Similar to the event time, the specific timing of degree completion was not available. By 

merging all the information on education attainment, the models could still estimate a time range 

for a mother’s degree completion. Furthermore, as an effort to reduce bias from left-truncation of 

the education variable, two assumptions were made on mothers who entered the risk set before the 

baseline interview. The first assumption posits that all mothers completed their current education 

level after their first gestation; thus, they are coded as receiving a postnatal education.11 The 

second assumption assumes that all mothers were left-truncated and did not complete any postnatal 

education. 12  In conclusion, the independent variable measures whether a mother in a union 

                                                        
10 All women must already have become mothers when they entered the baseline survey. 
11 Exclusions include mothers who had first childbearing before the baseline interview and mothers who had less 
than a high school education and did not obtain any postnatal education because it is uncommon for mothers to 
continue education between two consecutive childbearing and the less than high school is the lowest education 
category. 
12 It is highly unusual for many mothers in the FFCWS to complete a college degree by 21 years old, to complete 
technical school by 19, or to finish high school by 17, so I assumed that mothers who gave birth prior to 22 and 
completed college must have a postnatal education. Similarly, I assumed that mothers with first gestation at 19 and 
17 have postnatal education for some college and high school, respectively (NCES 2015). 
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completed any additional education since her first childbearing and before her residential 

dissolution or exiting the study.  

The study included a list of measures to control the confounding covariates: a couple’s 

relationship when the mother gave birth to her first child, baseline educational attainment, age, 

race, a number of biological children, and whether the mother was born in the United States. 

During the second wave of the FFCWS, parents were asked the date that they started to live 

together and the date that they married.13 The marital status variable provided information about 

whether couples were married, cohabiting, or separated. Regarding the maternal education 

attainment, the study used the baseline education attainment: less than high school, high 

school/general education development, some college/technical schools, and college or higher. The 

models constructed binary or categorical variables to account for other important demographic 

factors, such as the maternal race, age at first birth, the number of children at baseline, and 

immigration status. Mother’s age at first birth was categorized into quartiles based on age 

distribution: less 19, 19 to 22, 23 to 27, and more than 27 years old. Finally, the number of 

biological children was derived from the baseline interview. It accounted for how many biological 

children were in a household added the focal child from the baseline interview.  

My models included a set of economic covariates and a set of relationship satisfaction 

covariates. Both covariate sets are assumed non-time dependent because using time-varying 

covariates in the models was a practical problem because most of the covariates do not vary 

significantly over time in the FFCWS. Therefore, the models averaged the possible time-varying 

variables. While the unit of time is measured in months, time-varying variables, such as income 

and relationship quality index, were reported in different survey year instead of months.14 The 

absence of yearly and monthly timings further complicated the models and moderately reduced 

the sample size when time-varying covariates were used. 

Economic covariates include total household income, maternal employment status at baseline, 

and material hardship index. Household income is the average of the five waves of couples’ total 

imputed household income in thousands of dollars. Because household income is highly skewed 

to the right, the mean household income requires logarithmic transformation. Maternal 

employment measures whether the mother had performed any regular work in the last week in 

                                                        
13 Couples who skipped these questions were considered separated. 
14 The intervals between each interview were different across the waves. 
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wave two. Employment history was important for understanding whether the mother had started 

to work or worked additional hours to pay for schooling. Alternatively, some mothers may have 

quit their jobs or cut back their hours to make time for school. Similarly, household income is 

potentially related to whether a mother can afford additional schooling. The material hardship 

index is a constructed scale based on a series of twelve questions asking a mother’s perception on 

her material deprivation. For instance, in the last year, did the mother receive any free food, and 

was she evicted for not paying her mortgage. The models used the material hardship index in wave 

two to control the association between material deprivation and residential dissolution.  

The measurement of relationship quality was replicated from Carlson et al.’s (2011) study. 

Their study confirmed the reliability of the relationship quality index with a 0.76 inter-item 

correlation. This version of relationship quality index uses four items15 from baseline. This index 

includes the reports on how frequently the father ‘‘is fair and willing to compromise when you 

have a disagreement,” “expresses affection or love for you,” “insults or criticizes you or your 

ideas” (reverse coded), “encourages or helps you to do things that are important to you.” Responses 

ranged from never to often, with higher scores indicating higher relational gratification. Regarding 

parental violence, the study included a binary variable to indicate if the mother had ever been 

slapped or hit by the father using data from baseline to year five. The models also examined other 

confounding covariates that were included as part of the sensitivity analyzes: whether additional 

caregivers are living at home and the maternal mental and physical health conditions. 

 

Method 

The study used a nonparametric event history approach to model the impact of postnatal 

education on the likelihood of residential dissolution or parental separation (from the children’s 

perspective). Explicitly, the study used the survival analysis package in Stata version 13.0 to 

estimate proportional hazard models, in which the spell was measured in months from the birth of 

the couple’s first child. Only couples that lived together before the birth of their first children were 

included. Couples who were still living together were right-censored at the time of the year-nine 

interview. The models categorized mothers with postnatal education into the treatment group and 

                                                        
15 I used four items instead of six items as in Carlson et al. because the other two items were missing for the baseline 
interview. The Cronbach’s alpha for four items is 0.66.  



 13 

those without into the control group. The study also employed the Efron approximation technique 

to analyze the tied failures16 (Cleves et al. 2008). Compared to the default Breslow approximation, 

the Efron method is more accurate and appropriate because ties that represent more than 2 percent 

of the sample dissolved in a given month17. Finally, all models implemented robust variance 

estimate to provide conservative findings. 

Regarding the main analysis, the study employed three Cox’s proportional hazard models to 

estimate the effect of education on stability: Model 1 is a bivariate model measuring the full 

association of education and separation, and Model 2 comprises basic demographic covariates in 

addition to those in Model 1. Based on previous models, Model 3 is a proportional hazard model 

with additional time-varying economic and relational covariates, which according to theories, may 

minimize unobserved heterogeneity associated with the relationship of interest:  

, 

Where, 

: Constant hazard. 

: If a mother completed any education after her first birth. 

: Demographic controls – mother’s race, age at first birth, age at first union, 

relationship status at first union, baseline education, father’s education, religiosity, 

immigration status, and the number of children at baseline. 

: Economic controls – logged household income, maternal employment status, and 

material hardship index at year one. 

: Relationship quality controls – relationship quality index and reports of physical 

violence. 

The Kaplan-Meier and Nelson-Aalen functions are used to estimate survival rates and 

cumulative hazard rates of postnatal mothers. The models also included two temporal 

specifications for the education outcome and event and censoring time to increase the robustness 

of the analysis. Specifications for postnatal education are (1) considering all mothers who gave 

                                                        
16 Ties failures are a group of events that occur in the same temporal period. 
17 Herzt-Picciotto and Rockhill (1992) suggest that Efron approximation outperforms other methods, especially 
when dealing with moderate or heavy ties (http://www.ncbi.nlm.nih.gov/pubmed/9333345). 
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their first birth the baseline interview had a postnatal education,18 and (2) treating all mothers who 

gave their first birth before the baseline interview did not have a postnatal education. As for event 

and censoring time, we included upper bound models that assume all unknown unions were 

dissolved or censored one month before their separation or one month before that couples’ last 

interview (Appendix A). On one hand, if a couple reported their divorce at the third wave interview 

on June 2001, the upper bound model would assume the union dissolved at May 2001. On the 

other hand, the lower bound models assume all mothers were separated or censored one month 

after couples reported the event or one month after couples the next to last interview. For example, 

if a couple was separated at the second wave interview in 2001 and the previous interview was at 

August 1998, the lower bound models assume that union dissolved at September 1998. 

 

Results 

Figure 1 shows couples’ (n = 1,767) transitions to residential dissolution with and without 

postnatal education have an average union of 12.5 years. In the analysis sample, 413 mothers 

received treatment (postnatal education attainment) and 1,354 mothers were in the control group. 

The Kaplan-Meier estimate in Figure 2 indicates that mothers with postnatal education are less 

likely than those without postnatal education to encounter union dissolution at any time over the 

continuous observation period (0 to 240 months). Around ten years after first birth (approximately 

25th percent of survival time), 41.6 percent of the mothers had separated from their children’s 

fathers compared with 9 percent of mothers who did not further their education after their first 

births. The Kaplan-Meier nonparametric curves of the survival function were also employed to 

test the assumption of proportional hazards. It showed that the predictor satisfies the proportional 

hazard assumption because the distance between the curves remains proportional across the 

analysis time19.  

Additionally, the study implemented Kaplan-Meier estimates to analyze the survival rates of 

other categorical predictors. The survival estimates graph by race (Figure 3) suggests that non-

Hispanic black mothers have the proportionally lowest survival rate followed by Hispanic mothers, 

and then white mothers. The survival curve of mothers of the other race (mostly Asian) is unknown 

                                                        
18 Except for mothers with less than high school diploma at baseline. 
19The proportionality of the Cox model was violated when the models assumed mothers who have pre-interview first 
birth did not have postnatal education. The study determined mothers’ postnatal education based on their age at first 
birth and education attainment. 
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and entangled with the survival estimate of white mothers. Figure 4 illustrates mothers who were 

born in the United States are proportionally more likely to delay the event (remain in a union) than 

mothers who were born outside the United States. Figure 5 examines the survival estimates by the 

number of biological children in the baseline interview. The graph suggests that mothers with one 

child are most susceptible to the probability of separation compared with mothers with multiple 

children. On average, the union survival rate gradually increases as the number of children in a 

household increases. 

Table 1 presents summary statistics of the covariates in the analysis models by different 

postnatal education status. Mothers with postnatal education were more likely to cohabit with 

partners, born in the United States, and be white compared to mothers with no postnatal education. 

Interestingly, mothers without additional education (39 percent) after first birth are less likely to 

have a subsequence birth than mothers with additional education (42.4 percent), which is possibly 

confounded by the maternal age. Although the differences are not significant, the table also shows 

that mothers with additional education are more likely to live with partners that share a similar 

education level as the mothers without postnatal education. Mothers in both groups tend to have 

higher education attainment than biological fathers. Even though there are no substantial 

differences between mothers’ demographic characteristics and getting a postnatal education, the 

groups differ significantly regarding relationship status before first birth, education level at 

baseline, and the number of children in the household, foreign-born status, household income, and 

the indication of physical violence. Mothers who completed their schooling are positively 

correlated with mothers who are likely to experience residential dissolution. The binary model 

(Model 1) and fixed-covariates model infers that additional education appears to explain a small 

proportion of the impact of education attainment on relationship dissolution. 

In Table 2, the Cox’s proportional hazard models indicate that mothers who completed 

additional education after first birth were 31.4 percent (32.2 percent as in Model 3) as likely to 

experience union dissolution as mothers who did not complete any postnatal education. A high 

level of coefficient significance occurs in both upper and lower bound specifications.20 However, 

the primary relationship is partially confounded by the maternal education at baseline. 21 

                                                        
20 Because the t-test shows no significant difference between the coefficients of the key predictor (p = 0.780 for 
Model 2, p = 0.914 for Model 3), I decided to present the results in upper bound event time specification for Model 
2 and 3. 
21 The FFCWS did not ask for the time that the mother completed or enrolled at a certain education level. 
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Interestingly, independent of postnatal education attainment and other predicting factors, mothers 

with a high school diploma or some college are more susceptible to residential separation than 

mothers with less than a high school education. Mothers with a college education at baseline were 

about 34.4 percent less likely to encounter the event compared with mothers who had not finished 

high school. Nevertheless, the significance of college degree diminished after controlling for 

mothers’ economic characteristics and relationship satisfaction factors (in Model 3). These results 

do not suggest that mothers with a higher education, except for a college education, experience 

weaker union stability because the data does not show the exact date mothers completed their 

education. 

Regarding the estimates of other covariates, fathers with a college degree at baseline are 55.7 

percent (48.6 percent as in Model 2) as likely as fathers with less than a high school education to 

separate from children’s mothers, when holding other predictors constant; nonetheless, the hazard 

ratios for fathers with other educational attainments are not significant. Another important finding 

of the analysis is that couples who were married before first birth are 54.9 percent as likely as 

couples who lived together during or shortly after first birth to separate, holding all other factors 

constant (p < 0.01). Interestingly, mothers who were born in the United States are more than twice 

(230 percent) as likely as mothers who are foreign born to experience union dissolution, controlling 

for other predictors. Independent of mothers’ age and years of residential union, Model 3 shows 

that mothers with two children are on average 54.6 percent less likely to dissolve a union than 

mothers with a single child, with the hazard ratios of union dissolution steadily decreasing as the 

number of biological children increase, and 51.4 percent less likely in Model 2. Mothers with three, 

four, or more children are associated with 69.2 percent, 82.6 percent, and 88.1 percent, 

respectively, less likely to separate compared with mothers with one child holding all other factors 

constant. Several possible reasons can explain this positive relationship between the number of 

children and union stability. Couples develop greater responsibility when the number of 

dependents increases. The responsibility helps to maintain a stable relationship, but it may also 

foster couples’ emotional attachment to their children and each other. 

Regarding the economic predictors in Model 3, household incomes are negatively associated 

with the possibility of separation with a high level of statistical significance. A one thousand dollar 

increase in household income is associated with a 1.15 percent decrease in the likelihood of the 

event. This finding contradicts the hypotheses that couples' financial well-being should foster 
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union stability. Because model 3 do not account for the mother’s income22, the study could not 

speculate on the significant direction of this association. After controlling for couples’ education, 

race, the number of children, and immigration status, the hazard ratio for maternal employment 

status does not suggest that residential unions with employed mothers are less likely to dissolve, 

and the association between mothers’ material hardship (e.g., become poorer) and the possibility 

of parental separation becomes insignificant in Model 3. 

Regarding relational predictors, mothers with a high relationship quality index seem to delay 

residential dissolution, but the association is not statistically significant. Finally, the model 

provides a robust positive relationship between mothers who reported experiencing physical 

violence during the FFCWS and the likelihood of the event. Mothers who experienced physical 

abuse are 60.3 percent more likely to be separated from the child’s father than mothers who never 

reported being physically abused by partners when holding other factors constant. 

 

Conclusion 

Using data from the FFCWS, the study found a negative association between postnatal 

education attainment and the likelihood of union dissolution with a high level of statistical 

significance. The models suggested that mothers who completed additional education after first 

birth are on average 68 percent less likely to experience residential separation compared with 

mothers who had no change in education status after first birth, even after controlling for 

demographic, economic, and psychological factors. The significance and direction of the 

coefficients of negative treatment on the dissolution hazard persisted across all the upper and lower 

bounds of the event time specifications, which provided additional robustness to the findings. 

This conclusion is based on a rough yet conservative speculation, which assumes mothers with 

pre-interview onset are more likely to have a postnatal education (see footnotes 4 and 5). Two facts 

hinder the casual inference of this association. Although postnatal education in the analysis 

preceded the occurrences of union dissolution (n = 413), a substantial number of co-resident 

mothers had additional education after the event (n = 471), which seriously induces reverse 

causation. Continuing or completing postnatal education can be the result of mothers staying in a 

relatively stable relationship, rather than causing the union to be more stable. Second, the 

                                                        
22 I decided not to include mother’s income in the primary model not only because majority of mothers did not 
report income in the study. 
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significant association of postnatal education and union stability diminished in the sensitivity 

analysis when using a different event/censoring specification.23 

Our findings are subjected to several limitations. The study of the treatment effect for postnatal 

education should require a random assignment of treatment. In this case, the random assignment 

is violated because mothers’ decisions to continue, enroll, or complete additional schooling are 

likely to be influenced by both endogenous and exogenous causes: how mothers assess the value 

of education, certain jobs require more education, and so on. The FFCWS lacked the timing of the 

education level: at what year a mother finished high school and college. As a result, a few of 

mothers are intentionally truncated from the analysis due to data limitation. For example, the 

analysis sample only included mothers who have a first birth at baseline interview. Mothers who 

separated with the biological fathers at baseline are also excluded.  

According to Blossfeld and Jaenichen (1990), another self-selection bias could occur when 

mothers in a fragile relationship are more likely to experience more education after their first 

childbearing. For example, in a scenario where a mother is in an abusive relationship, the mother 

may be determined to finish her college degree to increase her future financial security if she 

decided to separate or divorce the biological father. Additionally, educated couples are more likely 

to have stable relationships and more likely to delay risk onset. Consequently, the hazard rates for 

these couples might be lower. It could also become a reverse causality issue where parental 

separation causes a mother to pursue or forfeit her education. 

Numerous heterogeneity issues emerged during the study. First, the underlying processes of 

union dissolution and stability can be drastically different for mothers who completed a high 

school diploma and mothers who finished their college degree. The validity threat occurs when 

models do not distinguish the type of degree mothers have obtained. For example, the college 

tuition is much more expensive than the expanses for high school. Although the model controls 

for baseline education, the treatment variable over-simplified the changes in educational level. 

Additionally, many relationship statuses during mothers’ first childbearing are unknown, and 

models do not account for the trajectory of marital status changes. For example, some couples 

might have a “shotgun” marriage when the woman is pregnant. Finally, mothers who already had 

a college or higher degree before first birth are impossible to get a postnatal education. Thus, the 

                                                        
23 The directions of the coefficients for postnatal education are identical to the other models. The insignificance of 
the association in sensitivity analysis is likely to be a result of weak statistical power (number of events = 113). 
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model excludes these mothers from the analysis. In this case, the results of this study do not imply 

to mothers gave birth after obtaining their college degrees. 

The FFCWS data is not nationally representative because of its oversampling of urban mothers. 

One problem is that many mothers in the Fragile Families cohort came from high-risk 

backgrounds. The data also did not record dates of important events, such as graduation. Hence, 

future analysis should apply sampling weights, scrutinize the temporal ordering for enrollment of 

additional schooling, and use a data set that is more appropriate for event history analysis. 

This study confirmed a strong association between the completion of additional education after 

first childbearing and couples’ union stability. The results suggest that postnatal education is most 

likely to delay or reduce the risk of residential dissolution net the effect from couples’ 

demographic, economic, and psychological attributes. My results also support the findings in Wu 

and Musick (2008) - residential unions are 38.1 percent less likely to dissolve among married 

couples than cohabiting couples holding all else constant. The study also found that it would be 

interesting to examine why mothers who are foreign born have more a stable union than mothers 

who were born in the United States. In conclusion, although more data and analysis are needed, 

the empirical findings supported the hypothesis that mothers pursuing postnatal education may 

increase union stability. Much of the ambiguity in the sensitivity analysis depended on the level 

of education mothers obtained before their first birth. Therefore, I encourage future studies to 

examine the dissolution process separately for each education level. 

 



Table 1. Descriptive Statistics in the Fragile Families and Child Wellbeing Study [Wave 1-5] 

Variable Full Sample 

Mothers with 

Postnatal Edu. 

Mothers with No 

Postnatal Edu. 

Postnatal education (mother) 9.71% - - 

Maternal education (baseline) 
 

  

Less than high school 39.70% 11.11% 41.33% 

High school or GED 25.29% 30.36% 19.66% 

Some college, tech 24.30% 34.52% 22.24% 

College or higher 10.71% 24.01% 16.77% 

Paternal education (baseline) 
 

  

Less than high school 32.36% 16.07% 33.42% 

High school or GED 36.13% 32.94% 30.06% 

Some college, tech 21.03% 29.17% 21.27% 

College or higher 10.47% 21.83% 15.25% 

Marital status (prior first birth) 
 

  

Separated 23.34% 3.19% 8.65% 

Cohabiting 59.04% 32.93% 21.17% 

Married 17.62% 63.87% 70.18% 

Age at first birth (mother) 
 

  

<19 years old 31.18% 20.2% 18.58% 

19~22 years old 37.56% 27.13% 39.61% 

23~27 years old 16.89% 26.93% 19.77% 

>27 years old 14.38% 25.74% 22.03% 

Race (mother) 
 

  

White 21.08% 38.57% 28.11% 

Black 47.61% 33% 34.03% 

Hispanic 27.34% 22.07% 33.58% 

Other 3.97% 6.36% 4.28% 

Number of children (at year 3) 
 

  

1 28.20% 11.88% 41.81% 

2 34.56% 42.38% 38.98% 

3 20.41% 29.90% 13.06% 

4 9.20% 11.49% 3.70% 

>4 7.64% 4.36% 2.45% 
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Born in the U.S. (mother) 82.99% 83.56% 77.64% 

Household income (median) 31.04K 43.7K 26.49K 

Employed at baseline (mother) 52.92% 53.66% 51.19% 

Material Hardship Index 1.14 0.88 1.02 

 
[1.65] [1.46] [1.56] 

Relationship Quality Index 7.4555 7.84 7.87 

 
[1.62] [1.28] [1.30] 

Experienced physical violence  14.57% 10.76% 13.13% 

Sample Size 2,098 505 1593 

Note: All variables are derived from the Fragile Families and Child Wellbeing Study (five 

waves). 

Standard deviation in brackets. 

Indexes and household income are averaged over all waves. 
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Table 2. Hazard Ratios for union dissolution from proportional hazard models [FFCWS Wave 1-5] 

 (1) Univariate 

model 

(2) Proportional Hazard 

model 

(3) Hazard model w/ 

time-varying covariates 

Variables Upper Lower Upper Lower Upper Lower 

Mothers has Postnatal Education 0.460*** 0.412*** 0.314*** 0.309*** 0.322*** 0.320*** 

 (0.0366) (0.0359) (0.0390) (0.0377) (0.0407) (0.0400) 

Years before first birth   0.739*** 0.745*** 0.733*** 0.744*** 

   (0.0188) (0.0175) (0.0193) (0.0181) 

Maternal education (baseline)       

High School/GED   1.415*** 1.418*** 1.511*** 1.528*** 

   (0.144) (0.148) (0.161) (0.166) 

Some College   1.413*** 1.377*** 1.729*** 1.697*** 

   (0.167) (0.166) (0.225) (0.226) 

College or higher   0.656** 0.618** 1.142 1.076 

   (0.134) (0.130) (0.245) (0.245) 

Paternal education (baseline)       

High School/GED   0.875 0.888 0.893 0.907 

   (0.0820) (0.0837) (0.0853) (0.0884) 

Some College   0.933 0.949 0.978 1.005 

   (0.104) (0.109) (0.113) (0.120) 

College or higher   0.486*** 0.512*** 0.557** 0.608** 

   (0.107) (0.115) (0.134) (0.149) 

If Married before first birth   0.572*** 0.511*** 0.619** 0.555*** 

   (0.077) (0.068) (0.086) (0.077) 

Race (mother)       

Black   0.972 0.880 0.845* 0.775*** 

   (0.0938) (0.0813) (0.0801) (0.0734) 

Hispanic   0.850 0.809* 0.791* 0.758** 

   (0.104) (0.0961) (0.0957) (0.0912) 

Other   1.207 1.203 1.061 1.064 

   (0.252) (0.250) (0.248) (0.255) 

Age at first birth (mother)       

19~22 years old   0.994 0.922 0.959 0.910 
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   (0.0986) (0.0905) (0.0968) (0.0922) 

23~27 years old   0.839 0.790* 0.880 0.844 

   (0.104) (0.0967) (0.111) (0.106) 

>27 years old   0.797 0.730* 0.856 0.785 

   (0.131) (0.124) (0.150) (0.142) 

Born in U.S. (mother)   2.362*** 2.502*** 2.295*** 2.446*** 

   (0.339) (0.360) (0.368) (0.395) 

Number of children       

2   0.486*** 0.484*** 0.454*** 0.453*** 

   (0.0439) (0.0447) (0.0435) (0.0438) 

3   0.354*** 0.399*** 0.308*** 0.344*** 

   (0.0423) (0.0471) (0.0378) (0.0425) 

4   0.200*** 0.218*** 0.174*** 0.196*** 

   (0.0410) (0.0477) (0.0356) (0.0414) 

>4   0.143*** 0.152*** 0.119*** 0.129*** 

   (0.0381) (0.0405) (0.0306) (0.0335) 

Household income (logged)     0.708*** 0.693*** 

     (0.0453) (0.0458) 

Employment status (mother)     1.109 1.121 

     (0.0884) (0.0914) 

Material Hardship Index     1.004 1.007 

     (0.0213) (0.0223) 

Relationship Quality Index     0.976 0.971 

     (0.0264) (0.0270) 

Experienced physical violence     1.603*** 1.605*** 

     (0.147) (0.153) 

Note: Robust standard error in parentheses. 

The reference group for education, marital status, race, and age are less than high school, cohabiting, 

white, and under 19 years old respectively. 

Missing household incomes were imputed and in thousands of dollars. 

*** p<0.01, ** p<0.05, * p<0.1 (two-tailed test)  
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Figure 1: union survival time and cumulative hazard 
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Figure 2: union survival time and cumulative hazard by postnatal education vs. no education 
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Figure 3: union survival time by race  

 
Figure 4: union survival time by foreign born 
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Figure 5: union survival time by number of children 
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Appendix: 

A. Specification of censoring and truncation: 

Right censoring is a ubiquitous issue in survival analysis due to staggered entries and loss to 

follow-ups. The major problem of right censorings in FFCWS’s data is that the study does not 

know about the premature censoring time between two waves. For the purpose of this analysis, the 

lower bound model treats all unknown event/censoring time begins one month after couples 

declared separation or completed their last known interview, assuming all censored couples exit 

randomly. Ditto, for the upper bound model I consider couples encountered events or left the study 

only one month before the wave that couples remained separated or exited the study. Interval 

censoring emerged when couples separated between two waves. Thus, the actual event time is 

unknown. To deal with interval truncation, I generated an upper and a lower time bound for the 

unspecified event. Finally, yet importantly, the majority of couples are left truncated– many 

mothers are onset before the baseline interview. Delay entries will result in bias measurement of 

education attainment. Assuming single mothers at baseline did not get any postnatal education 

before the study will underestimate the effect of additional education on the survival time. Since 

only less than one percent of unions had first birth and dissolved before the baseline interview, the 

errors should be very insignificant. 

 

B. Postnatal education assignment for pre-interview mothers: 

It is unusual for a first-time mother in the FFCWS to finish college by 21 years old or to finish 

a technical school by 19 years old. Students have de jure school leaving age at 16 years old. It is 

unlikely for mothers in the FFCWS finished high school before 17. Therefore, the study assumed 

pre-interview mothers (mothers who had first birth before the baseline interview) that are younger 

than 22 years old and got her college degree at baseline interview has a postnatal education. Ditto 

for 20 years old for pre-interview mothers with some college and 18 years old for mothers with 

high school diploma at baseline. 

 

C. Left censoring specification (Left extreme): 

For single mothers who did not report dissolution date, assume they separated immediately 

after mothers reported the date they start living together. For example, if a mother had her first 

birth at the year 2000 and she reported being single at the 3rd interview, the left censoring models 

assumed the couple separate immediate after the year 2000.  

 

D. One year of grace period:  
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Mothers who complete postnatal education within one year of dissolution is still considered 

“having additional education before dissolution”. Most schools finished during the winter or spring 

in the. If a separation occurred in 2001 but the mother graduated in 2002, the study took the risk 

to assume the education took place before the dissolution. 

 

For a copy of dataset, codebook and Stata do file, please contact Yiwan Ye at 

ywye@ucdavis.edu. 


