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ECONOMICS OF THE FAMILY  

Gender Disparities in Career Advancement across the Transition 
to Parenthood: Evidence from the Marine Corps†

By Olivia J. Healy and Jennifer A. Heissel*

Parenthood is a unique turning point in wom-
en’s careers. Mothers, but not fathers, experience 
large and persistent child penalties to earnings 
after the birth of their first child.1 Child penalties 
mainly result from three differences between 
mothers and fathers in response to childbear-
ing: hours worked, labor market exit rates, and 
wages (Kleven, Landais, and Søgaard 2019). 
One possible explanation for these patterns is 
that the mental and physical strain of parent-
hood accrues more acutely to mothers, limiting 
their ability to perform on the job after having 
a child. Increased difficulty engaging in work 
may slow mothers’ career advancement, driving 
 longer-term gaps in earnings and labor force 
participation between mothers and fathers.

1 See, for instance,  Aguilar-Gomez,  Arceo-Gomez, 
and De la Cruz Toledo (2019); Andresen and Nix (forthcom-
ing); Angelov, Johansson, and  Lindahl (2016); Bertrand, 
Goldin, and  Katz (2010); Kleven et  al. (2019, 2020); and 
Kleven, Landais, and Søgaard (2019).

In this paper, we explore whether physical 
ability to perform work tasks changes differ-
ently for mothers than for fathers after a first 
birth. Researchers can rarely track  on-the-job 
performance at a detailed, consistent level 
across the transition to parenthood. We use 
administrative data from the US Marine Corps 
(USMC) to investigate  first-time parents’ scores 
on  twice-yearly standardized physical fitness 
tests. These tests measure performance in a key 
domain of Marines’ jobs: physical ability.

The link between physical health and job 
performance in the military makes postpartum 
health especially relevant in our setting. The 
USMC setting also has the advantage of hold-
ing two drivers of the child penalty constant. 
Multiyear contracts limit Marines’ ability to 
change hours worked or exit the labor market 
after a birth. Marine mothers could take  6–18  
weeks of paid leave, but they continue to work 
similar hours after returning (Bacolod et  al., 
forthcoming).

We estimate event study models around 
the first birth and include data on nonparents 
to estimate counterfactual trends. Following 
Kleven, Landais, and Søgaard (2019), we 
assign “placebo births” to nonparents and use 
 least absolute shrinkage and selection oper-
ator (LASSO)–selected predictors of parent-
hood to identify observably similar parents and 
nonparents.

We find large and persistent effects of mother-
hood on physical performance. Two years post-
birth, mothers’ physical performance remains 
0.2 standard deviations lower than nonmothers’ 
relative to prepregnancy levels. For fathers, phys-
ical performance declines during pregnancy, 
reaching its lowest point one month postbirth. 
However, fathers’ performance fully recovers 
by the child’s second birthday. Negative effects 
are larger for junior- rather than  senior-ranking 

* Healy: Cornell University (email: ojh4@cornell.edu); 
Heissel: Naval Postgraduate School (email: jaheisse@nps.
edu). The authors are grateful to Maj. Tamara Cordero, 
Capt. Amanda Henegar, Capt. Michael Larson, Maj. Laura 
Laurito, Capt. Julie Schumacher, Maj. Genevieve Studer, 
Capt. Ansley White, and all of the NPS Marines who 
provided insight into Marine processes and procedures. 
We also thank Jonathan Guryan, Matthew Notowidigdo, 
Diane Schanzenbach, and seminar participants at Stanford 
University and the ASSA, SOLE, MEA, WEA, and APPAM 
meetings. We are grateful for funding from the Robert 
Wood Johnson Foundation’s Evidence for Action grant 
program (#77124), the Institute of Education Sciences’ 
Multidisciplinary Program in Education Sciences (Award 
#R305B140042), and Northwestern University’s Graduate 
Research Grant. Any errors are our own. The views expressed 
in this paper do not reflect the views of the US Department 
of Defense or the US Navy. Data from the Department of 
Defense are not available for sharing.

† Go to https://doi.org/10.1257/pandp.20221121 to visit 
the article page for additional materials and author disclo-
sure statement(s).

https://doi.org/10.1257/pandp.20221121
mailto:ojh4@cornell.edu
mailto:jaheisse@nps.edu
mailto:jaheisse@nps.edu
https://doi.org/10.1257/pandp.20221121


MAY 2022562 AEA PAPERS AND PROCEEDINGS

women, single rather than married fathers, 
fathers in more physically demanding jobs 
relative to  those in less physically demanding 
jobs, junior- relative to more  senior-ranking 
fathers, and fathers working  part time (as 
reservists) relative to  full time ( active duty). 
Healy and  Heissel (2022) demonstrate that 
mothers, but not fathers, have lower promotion 
rates in this same sample.

Understanding  gender-related disparities in 
work outcomes in the military context is par-
ticularly important given that the US military is 
the world’s largest employer. Military service 
members represent a large, diverse segment of 
the US population, with roughly 1.3 million 
 full-time workers, 30 percent of whom identify 
as racial minorities (Department of Defense 
2018). Our results are also relevant for civilian 
workers in physically demanding jobs. These 
groups are understudied in the child penalty 
literature, yet about 45 percent of civilian jobs 
in the United States require at least medium 
physical strength, work that involves frequent 
lifting or carrying of objects weighing up to 25 
pounds (Bureau of Labor Statistics 2017).

Findings contribute to the literature on spill-
over of individual events (e.g., birth) within 
families (Fletcher and Marksteiner 2017; 
Heissel 2021). Because fathers are at least 
initially affected by parenthood, they may not 
be a good comparison for mothers when esti-
mating the effect of parenthood. Performance 
declines among fathers also suggest that chan-
nels beyond the biological impact of birth 
shape parents’ physical ability to perform on 
the job, consistent with findings from Andresen 
and  Nix (forthcoming) and Kleven, Landais, 
and Søgaard (2021).

I. Institutional Background and Data

Our sample consists of  active-duty Marines 
who work full time and reserve Marines who 
work  part time. USMC jobs span more than 
35 career fields, ranging from  military-specific 
(e.g., infantry) to  civilian-equivalent (e.g., 
food services or financial management) fields. 
 Active-duty Marines typically work Monday 
through Friday, and their day usually begins 
with early morning physical training followed 
by work assignments through the evening. In 
contrast, reserve Marines participate in USMC 
training one weekend per month and two weeks 

during the year. The rest of the time, reserv-
ists lead civilian lives, usually working in the 
civilian sector or enrolled as students in higher 
education. The majority of Marines, including 
the majority in our sample, are  active duty. In 
subgroup analyses, we focus on reservists sep-
arately from  active duty to explore any differ-
ences in the effect of parenthood among a more 
 civilian-oriented population.

Our data include descriptive information 
(age, gender, race/ethnicity, education level, 
and aptitude test scores), dependents’ date of 
birth, and job characteristics (job type, rank, and 
time in service) for January 2010–December 
2019. We observe data at the monthly level.

The USMC uses standardized measures to 
regularly evaluate Marines’ job proficiency. 
This includes two required fitness tests per 
year: a physical fitness test in the first half of 
the year (including timed running, crunches, 
and  pull-ups or push-ups) and a combat fit-
ness test in the second half of the year (includ-
ing a timed sprint, a  combat-related obstacle 
course, and timed overhead ammunition can 
lifts to assess  upper-body strength). Points are 
awarded based on raw fitness scores, and the 
points system adjusts for Marines’ age and 
gender. We standardize  points-based scores by 
calendar year, gender, and test type, then com-
bine the  Z -scores into one measure of physi-
cal performance, generally observed twice per 
year per Marine.

Fitness scores are one of three key inputs 
the USMC uses to determine promotions. As a 
result, changes in assessed physical ability can 
meaningfully impact career advancement.

II. Empirical Approach

If the transition to parenthood affects out-
comes, a first birth should create a sharp change 
in outcomes when it occurs. We can attri-
bute any discontinuity in the outcome to the 
pregnancy/birth if we assume that other factors 
that shape job outcomes do not also undergo a 
sharp change at the same time. In other words, 
while the choice to have a child may be endoge-
nous, the exact timing serves as a shock.

We examine the event of a first birth 
and include nonparents to create a 
 difference-in-difference model. One worry is 
that nonparents do not serve as an appropriate 
counterfactual for parents’ outcomes absent 
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birth. For instance, if nonparents are in more 
physical jobs, we may expect them to have dif-
ferent physical performance trajectories over 
time than those in less physical jobs, regardless 
of their parental status. To improve compara-
bility, we follow Kleven, Landais, and Søgaard 
(2019) and assign a comparison group of non-
parents to placebo births based on observable 
characteristics that predict selection into par-
enthood. We use a LASSO model to identify 
predictors of a first birth based on observable 
characteristics including age, race/ethnicity, 
military entrance exam scores, marital status, 
education, occupational field groups, recent 
physical performance scores, months of ser-
vice, job rank (officer versus enlisted), reserve 
status, calendar year, and interactions among 
all variables. We run the LASSO prediction 
model separately for women and men. See 
Healy and  Heissel (2022) for more details. 
We require nonparents to have the same job 
rank, number of months in service, active/
reserve status, and to be in the same calendar 
year to match to parents. This ensures simi-
lar prepregnancy work contexts. Within these 
exact-match groups, we connect  first-time par-
ents to their five nearest neighbor nonparents 
(with replacement) based on parents’ charac-
teristics ten months before the birth. We assign 
placebo births to nonparents ten months after 
the match. Online Appendix Table A1 displays 
characteristics of the parents and placebo par-
ents separately by gender. The groups look 
almost identical. Differences are functionally 
small (e.g., mothers are 22.6 years old, while 
placebos are 22.7) when they arise.

Our estimation strategy compares changes 
in outcomes for  first-time parents (  P i   ) to the 
average change in outcomes for the five most 
observably similar nonparents to whom they 
match. We conduct analyses separately for men 
and women. Our fully flexible model is

(1)   Y igtr   =   ∑ 
r= k min  

  
 k max  

   1 (t =  t  ig  
∗   + r)   θ r   + π  P i   

  +    ∑ 
r= k min  

  
 k max  

   1 [ (t =  t  ig  
∗   + r)   P i  ]   β r   

 +  α g   +  ϕ t   +  ε igtr   ,

where   t  ig  
∗    is the  month-year of the real or pla-

cebo birth for individual  i  in exact-match group  

g  based on calendar time  t . Coefficients   θ r    rep-
resent the average change in outcomes  r  months 
after a placebo birth (or  r  months before, if 
 r < 0 ) for nonparents, while   β r    estimates 
whether this change is larger, smaller, or the 
same for parents  r  months before/after the actual 
birth. We measure effects relative to  r = − 10 , 
corresponding to ten months prior to the birth 
and approximately one month before the preg-
nancy.   Y igtr    is our outcome of standardized phys-
ical job performance. Women are exempt from 
physical fitness tests during pregnancy through 
six months postbirth. Some supervisors extend 
exemptions by a month, so we do not estimate 
effects on mothers’ outcomes   Y igtr    for  r =  
[− 9, 7]  .

Our analysis focuses on effects for 2 years 
on either side of the birth ( r =  [− 24, 24]  ). We 
require that parents and placebos be continu-
ously observed in the data for  r =  [− 12, 24]  .  
We bin relative time endpoints, including a 
dummy variable for months below  r = − 24  
and one for months above  r = 24  in our 
model. Including binned endpoints allows us to 
estimate time fixed effects   ϕ t    that account for 
 month-by-year changes in the outcome (e.g., 
changes in fitness test standards in a particular 
year) separately from relative time fixed effects. 
We include   α g    to create a  within-match-group 
comparison and   ε igtr    as the error term.

We include matched nonparents in our 
estimation to address bias from staggered 
 treatment-timing event study designs (Baker, 
Larcker, and  Wang 2021;  Goodman-Bacon 
2021; Roth et  al. 2022). Nonparents approxi-
mate counterfactual time trends that all Marines 
would have experienced, assuming that out-
comes would have evolved similarly absent 
childbirth. By relying on nonparents to help 
estimate the counterfactual, we limit the share 
of  2 × 2  “forbidden” comparisons (e.g., using 
parents with births early on to estimate coun-
terfactual trends for those with births later). We 
also require that nonparents match to parents in 
the same year of the data, which more closely 
aligns birth/placebo birth timing with calendar 
time and further minimizes problematic  2 × 2  
comparisons.

We also estimate a  semiparametric model 
to smooth noise in monthly point estimates 
and improve statistical precision for estimates 
of subgroup differences among smaller sam-
ples. We model changes during pregnancy, the 
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immediate postbirth period, and any postbirth 
recovery, relative to the prepregnancy period, as 
follows:

  Y igtr   = (Pre g igtr   + PregTren d igtr   + Pos t igtr   

  +  Recover y igtr   + ΔRecover  y igtr   ) θ    j   

 + πP    i     +  [(Pre g igtr   + PregTren d igtr   

 + Pos t igtr     +  Recover  y igtr   

 + ΔRecover  y igtr  )  P i   ] β    j   

  +   α g   +  ϕ t   +  X igtr    γ j   

 +  ( X igtr   ×  P i  )   δ j   +  ε igtr   .

To capture level shifts in the outcome, we 
define  Pre g igtr   = 1  during the pregnancy 
( r =  [− 9, − 1]  ) and  Pos t igtr   = 1  during the 
postbirth period ( r > 0 ) and  0  otherwise.2 For 
monthly trends above and beyond any level 
shift during pregnancy, we define  PregTren d igtr    
=  [1, 9]   corresponding to relative time 
 r =  [− 9, − 1]   or 0 otherwise. We estimate lin-
ear recovery trends during the postbirth period  
Recover  y igtr   . We define  ΔRecover  y igtr   =  
[1, 12]  , which corresponds to postbirth months  
r =  [13, 24]   and estimates changes to the 
monthly recovery rate that begin at 13 months 
postbirth. All recovery trend variables equal 0 
outside of their relevant postbirth periods. The 
vector   X igtr    includes 2 binary indicators for event 
time below  r = − 24  and above  r = 24  to mir-
ror our estimation strategy in equation (1).

Coefficients   θ j    in equation (2) capture changes 
for nonparents, while coefficients   β j    are spe-
cific to parents. We further interact equation (2) 
with subgroup variables of interest to estimate 
whether effects differ across subgroups of par-
ents. We predict and report values for subgroups 
at 2 time points: the first postbirth observation 
( r = 8  for women and  r = 1  for men) and 2 
years postbirth ( r = 24 ).

2 We exclude  r = 0  due to ambiguity about whether out-
comes measured in the birth month reflect pre- or postbirth 
measures.

III. Results

Figure  1 presents results from equation (1). 
The bottom left of each panel displays the 
 p -value for an  F -test of whether prepregnancy 
point estimates,  r =  [− 24, − 11]  , jointly equal 
0. Parents’ average outcomes do not differ from 
nonparents’ before the pregnancy, bolstering 
confidence in our research design.

Once women resume testing at  r = 8 , we 
observe large and persistent physical perfor-
mance declines. Mothers’ performance on 
 job-related fitness tests remains roughly 0.2 SD 
lower at the time of their child’s second birthday 
( r = 24 ) than before the pregnancy ( r = − 10 ).

Fathers’ physical performance also declines 
due to parenthood. Fathers’ scores decline during 
the pregnancy and reach their lowest point one 
month postbirth. Unlike mothers, fathers recover 
to their prepregnancy performance levels shortly 
after the child’s first birthday.

Figure  2 explores heterogeneity in effects 
by marital status, the physical intensity of 
one’s job, job rank (junior versus senior), 
reserve/active-duty status, and one’s like-
lihood to stay on the job (remain in the 
Marines) beyond 36 months postbirth.3 The 
black marker indicates the predicted effect 
at  r = 8  for mothers and  r = 1  for fathers; 
the gray marker indicates the predicted effect 
at  r = 24 . Filled-in markers indicate that 
the difference between groups at those time 
points is statically significant at the 1 percent 
level. Online Appendix Table  A2 displays 
 p -values for tests of statistical significance for 
the  cross-group comparisons.

There are no differences by marital status for 
mothers. Single fathers have lower performance 
than married fathers at  r = 1  but not at  r = 24 .

The impact of a birth for mothers in high- 
versus low-physicality jobs does not vary. For 
fathers, those in  high-physicality jobs have 
larger initial drops in performance at  r = 1  
than those in  low-physicality jobs.

3 Subgroup definitions are based on parents’ characteris-
tics at  r = − 10 , except for marital status, which we mea-
sure at  r = 0  to capture relationship circumstances when the 
baby arrives. Nonparents remain matched to parents regard-
less of whether their subgroup characteristics are the same. 
We define low/high-physicality jobs using median Marine 
O*NET physicality index scores, excluding jobs without 
O*NET classifications.
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Figure 1. Effects of First Birth on Marines’ Physical 
Fitness Performance Scores

Notes: Displays coefficients from event study regressions 
(equation (1)) comparing changes between parents and 
matched nonparents assigned to placebo births. The physi-
cal performance outcome is measured in standard deviation 
units based on scores from physical/combat fitness tests, 
standardized separately for men and women by year and test 
type. Nonparents are an exact match with parents at  r = − 10  
on rank, number of months in service, reserve status, and 
observation year. A maximum of five  exact-match nonpar-
ents are matched to each parent using nearest neighbor pro-
pensity score matching with replacement.  LASSO-selected 
best predictors of a first birth generate nonparents’ propen-
sity scores. Predictors include age, race/ethnicity, military 
entrance exam scores, marital status, education, occupa-
tional field groups, recent physical performance scores, 
months of service, job rank (officer versus enlisted), reserve 
status, calendar year, and interactions among all variables 
as of  r = − 10 . Regressions include  exact-match group and 
 month-year fixed effects. The reference month is  r = − 10 .  
Vertical lines reflect the start of the pregnancy ( r = − 9.5 ) 
and the birth ( r = 0 ). Standard errors are clustered by indi-
vidual and  exact-match group, included as shaded areas rep-
resenting a 95 percent confidence interval.
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Figure 2. Predicted Effects by Subgroups

Notes: Displays predicted effects relative to prepregnancy 
at  r = 1  months postbirth for men and  r = 8  for women 
(each when first observed postbirth, shown in black) and 24 
months postbirth (shown in gray) by subgroup. Each com-
parison (e.g., married versus single) is based on one regres-
sion that interacts model parameters from equation (2) with 
the subgroup indicator (e.g., married). Classifications are 
based on parents’ characteristics. Models exclude observa-
tions  r =  [− 9, − 7]   for women due to test exceptions and  
r = 0  for fathers because tests may have occurred either 
before or after the birth. “Married” are married at  r = 0 ; 
“Single” are not. “ > physical” have jobs at  r = − 10  above 
the median physicality level in our sample based on O*NET 
classification; “ < physical” are at or below the median. “Jr. 
Enl” are in grades E1–E4 at  r = − 10 ; “Senior” are E5 
and higher or officers at  r = − 10 . “Reserves” are not on 
 full-time active duty at  r = − 10 ; “Active” are  full-time 
Marines. “Stay r  ≥  36” stay in the Marines 3 years or lon-
ger after the birth event; “Stay r  ≥  36” leave before  r = 36 . 
Vertical solid lines reflect a zero effect. Horizontal lies indi-
cate 95 percent confidence intervals.
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Among mothers, negative  longer-term effects 
at  r = 24  are driven by junior enlisted women 
relative to more senior women. For fathers, the 
negative effect of birth is also larger for junior 
enlisted men than for more  senior-ranking men 
initially at  r = 1 .

We do not have enough statistical power to 
conduct subgroup analyses for reservist women 
given that very few are in the reserves. For fathers, 
the negative effect of birth is larger for reservists 
than for  active duty at  r = 1 . Reservists pro-
vide a useful comparison, as most have  full-time 
civilian jobs. We may expect physical perfor-
mance to drop more in civilian settings, suggest-
ing that our main estimates among a sample of 
primarily  active-duty Marines are a lower bound 
on the effects.

Marines who plan to leave the military soon 
after a birth may not be as invested in main-
taining their physical job performance abilities. 
Our last subgroup splits the sample by those 
who stay in the Marines for 36 months or lon-
ger postbirth (75 percent of parents in our sam-
ple) and those who leave after 24 but before 36 
months. For mothers and fathers, the drop in 
performance is generally larger for those who 
leave before 36 months relative to those who 
remain on the job past 36 months after a first 
birth. Worse outcomes for parents who leave 
could be because they already wanted to get out 
and thus put in less effort at work—or because 
they struggled to perform after having a child 
and left despite wanting to stay in.

IV. Discussion

We use repeated measures of  job-relevant 
physical fitness tests to explore the effects of 
a first birth on workers’ ability to maintain job 
performance. Both men’s and women’s physi-
cal performance drops after having a child. The 
effects for mothers are large and remain for at 
least two years, while for fathers, the declines 
are smaller and fade by their child’s second 
birthday.

Our findings provide a new angle on the child 
penalty literature, highlighting that changes to 
job performance for women in the immediate 
24 months following a first birth could lead to 
 long-term child penalties. Results underscore 
the need for policy- and  firm-level support for 
recent parents.
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