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Abstract

Objective: To describe prevalence, trends, and risk factors for catastrophic health expenditures in 

the year of delivery among birth parents (delivering people).

Methods: We conducted a retrospective, cross-sectional study of the Medical Expenditure Panel 

Survey 2008-2016. We identified newborn birth parents, and a 2:1 nearest-neighbor propensity-

matched cohort of non-pregnant reproductive-age controls, then assessed for catastrophic health 

expenditures (spending >10% family income) in the delivery year. We applied survey weights 

to extrapolate to the non-institutionalized US population and used the Adjusted Wald test for 

significance testing. We compared risk of catastrophic health expenditures between birth parents 

and controls, and described time trends and risk factors for catastrophic spending with subgroup 

comparisons.

Results: We analyzed 4,056 birth parents and 7,996 reproductive-age females without pregnancy 

in a given year. Birth parents reported higher rates of unemployment (52.6% vs. 46.6%, p<0.001), 

and high rates of gaining (22.4%) and losing (25.6%) Medicaid in the delivery year. Birth 

parents were at higher risk of catastrophic health expenditures (excluding premiums: 9.2% vs. 

6.8%, OR=1.95, 95%CI 1.61-2.34; including premiums: 21.3% vs. 18.4%, OR=1.53, 95%CI 

1.32-1.82). Birth parents living on low incomes had the highest risk of catastrophic health 

expenditures (18.8% vs. 0.7% excluding premiums for ≤138% vs. >400% federal poverty level 

[FPL], RR=26.9; 29.8% vs 5.9% including premiums, RR=5.1). For birth parents living at low 

incomes, public insurance was associated with lower risks of catastrophic health expenditures than 

private insurance, particularly when including premium spending (incomes ≤138% FPL: 18.8% 

public vs. 67.9% private, RR=0.28; incomes 139-250% FPL: 6.5% public vs. 41.1% private, 

RR=0.16). The risk of catastrophic spending for birth parents did not change significantly over 

time from before to after ACA implementation.
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Conclusion: Pregnancy and delivery are associated with increased risk of catastrophic health 

expenditures in the delivery year. Medicaid and public coverage were more protective from high 

out-of-pocket costs than private insurance, particularly among low-income families.

Précis:

Pregnancy and delivery increases the risk of catastrophic health care expenditures for 

reproductive-age females, and among low-income parents, Medicaid is more financially protective 

than private insurance.

Introduction

Pregnancy, delivery, and the postpartum period represent a time of high health care 

utilization for reproductive-age females.1 Pregnant people must adjust to shifts in medical 

needs, employment, and coverage eligibility as well as navigate the complex United States 

(US) health care and insurance markets,2,3 leading to high rates of insurance churn (gain 

and loss of coverage).4 Socioeconomic status, family structure, and maternal comorbidities 

further complicate health care needs and can contribute to the financial burden on a parent 

and their family following the birth of a newborn.5

The Patient Protection and Affordable Care Act (ACA), passed into law in March 2010,6 

contained provisions impacting pregnancy care, including prohibition of coverage denials 

based on pregnancy, sex, or other medical conditions as well as coverage eligibility 

expansions for dependents, and regulations on annual out-of-pocket spending.7 Additionally, 

effective in January 2014, coverage expansions via Medicaid expansion and state insurance 

exchanges with low-income subsidies launched as the last major ACA program.

While the ACA has decreased uninsurance,8–10 the incidence of excessive out-of-pocket cost 

burden associated with pregnancy and delivery has not been well described. Chua, et al. 
examined out-of-pocket costs for privately insured families for the delivery hospitalization, 

finding mean cost $3000.11 Taylor et al. assessed the financial stress of labor and delivery, 

noting 24% of peripartum individuals endorsed an unmet health care need secondary to 

cost.12 However, McMorrow et al. noted that new parents were less likely to report unmet 

health care needs or concerns about medical bills after ACA implementation.13

According to the Commonwealth Fund, a family faces catastrophic health expenditures 

when out-of-pocket health spending exceeds 10% of income in a given year.14 Our 

objectives of this study were (1) to compare employment, insurance coverage, and 

prevalence of catastrophic health expenditures among birth parents (delivering people) in 

the delivery year in the US to matched non-pregnant, reproductive-aged controls, and (2) to 

assess for risk factors for catastrophic health expenditures in the delivery year among birth 

parents, including changes over time during the implementation of the Affordable Care Act.

Methods

This study used the Medical Expenditure Panel Survey (MEPS), an annual cross-sectional 

survey of families, individuals, medical practitioners, and employers in the US executed 

since 1996 by the Agency for Healthcare Research and Quality.15,16 The survey assesses 
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a subsample of households that participated in the prior year’s National Health Interview 

Survey, and is designed to be representative of the civilian, non-institutionalized US 

population. We merged data from multiple MEPS files to the level of the person-year for 

analysis. MEPS is de-identified and this study was not considered Human Subject research 

by the IRB.

We included the years 2008-2016 to encompass the passage and implementation of the 

Affordable Care Act.17 From the full MEPS sample, we first identified newborns, defined as 

individuals with age <1 on December 31st of the given year.18 Newborns were then mapped 

to the indicated mother (referred to henceforth as “birth parent”) in MEPS. We excluded 

newborns with no listed birth parent (children adopted into MEPS families), and if newborn 

or birth parent was ineligible for survey inclusion in the birth month.

MEPS uses an overlapping panel design that samples individuals for two consecutive years. 

We excluded birth parents with multiple deliveries in the same year. For birth parents 

with deliveries in both survey years, we randomly selected one year and /delivery for 

inclusion to avoid including two observations from the same individual, in order to maintain 

independence of observations.4 To assess the impact of pregnancy and delivery on outcomes, 

we created a control cohort of reproductive-age female respondents, without pregnancy or 

delivery in a given year. We first selected non-birth parent female respondents in the age 

range corresponding to the birth parent cohort age range. We then excluded those reporting 

pregnancy, those in a family where a newborn was born to a different female, and those who 

died. Again, to maintain independence of observations, we randomly selected one of two 

survey years for each respondent to be eligible for inclusion in the matched cohort.

MEPS surveys individuals on a number of demographic characteristics, including age, race 

(White, Black, Native American, Asian, multiple or none of these categories; used for 

propensity matching, described in more detail below, to avoid out differences related to 

racially imbalanced groups given concerns for systemic disparities in healthcare access 

and economic opportunity), ethnicity (Hispanic vs. Non-Hispanic), primary language in the 

home (English vs. Non-English), marital status, family size (count of people), education (no 

high school equivalent, high school degree or equivalent, college degree), and family income 

as a percent of the federal poverty level (FPL; ≤138%, 139-250%, 251-400%, >400%), and 

self-reported perceived health status (excellent, very good, good, fair, poor). We calculated 

Elixhauser comorbidity scores19 from Medical Condition files for each respondent in a given 

year (0, 1, 2, ≥3). Obstetrics specific comorbidity scores, such as the Bateman score, could 

not be used due to limitations in reporting of pregnancy-specific comorbidities in MEPS.20

We also sought to report on important contextual characteristics for catastrophic health 

expenditures associated with pregnancy and delivery. MEPS surveys employment status 

(non-employed versus employed or job to return to). MEPS also reports detailed month-to-

month insurance status, which we used to summarize birth month coverage and measures 

of insurance churn in the delivery year. We assessed for coverage gain (uninsurance to 

insurance), loss (insurance to uninsurance), and change (any switch coverage type).4,21 

Data quantifying annual health care utilization is reported for individuals for each year 

by self-report in MEPS. We extracted reported counts of annual office visits, emergency 
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department visits, inpatient stays, and total days spent hospitalized in the given year. These 

counts included visits related to the pregnancy and delivery. Lastly, we merged data on 

delivery hospitalizations from Hospital Inpatient Stays files. Delivery hospitalization data 

was not identified in 13% of newborn and birth parent pairs. This is consistent with under-

reporting identified in prior comparisons of MEPS to national hospitalization data, thought 

to be secondary to partial reliance on recall from individuals, or individuals not recognizing 

the delivery as an inpatient hospitalization in the survey.22 Hospitalization data assessed 

included vaginal delivery vs cesarean section, length of hospital stay, singleton vs multiple 

delivery, total and out-of-pocket visit expenditures, and extended newborn hospitalizations 

(newborn hospitalization is only reported separate from the delivery hospitalization in MEPS 

if the newborn stay extended after the parent’s discharge). Extended newborn stays were 

assumed to be inclusive of and have high overlap with neonatal intensive care admissions, 

though there was no way of confirming this, given the limited clinical information available 

from the MEPS data.

To ensure comparability of birth parents and the control cohort of female respondents 

without pregnancy or delivery, we used propensity-score matching. We performed 2:1 

nearest neighbor matching without replacement, using a maximum caliper of 0.02 

(approximately 20% of the standard deviation of the propensity-score).23 Matching variables 

included age, race, ethnicity, non-English home language, marital status, family size, 

education, income category, Elixhauser comorbidity, self-perceived health status, survey 

year, and the respondent’s survey weight.24 Respondents were considered married in the 

delivery year if they reported being married during any of three annual assessments. We 

selected self-perceived health status as the first reported value in the delivery year. All other 

variables were static or only assessed once each survey year. We chose not to match on 

insurance coverage or employment status, as insurance eligibility is explicitly impacted by 

pregnancy, and pregnancy may strongly impact choices around employment. While there 

is not exact consensus on variable selection for propensity matching, variables that may 

be influenced or modified by the matching treatment of interest (pregnancy) should not be 

included in the model.25

MEPS collects data on self-reported income as well as out-of-pocket spending on health 

care services, pharmaceuticals, and private insurance premiums.16,26 Premiums for Medicare 

coverage were imputed from published rates,27,28 and premiums for Medicaid and other 

public coverage were assumed to be $0.29 All expenses and incomes were adjusted for 

inflation to 2018 US$.30 We calculated catastrophic health expenditures according to the 

Commonwealth Fund definition: annual family health expenditures, excluding premium 

spending, in excess of 10% of family income, or 5% of family income for families at or near 

poverty (<250% federal poverty level).14 This definition is based on spending and income of 

the family, rather than the individual, as the burden of health spending is typically shared at 

the family level, and is consistent with other MEPS studies.21,27,31,32

In MEPS, family income and individual out-of-pocket health expenditures are reported as 

annual totals. As monthly spending and income data are not reported in MEPS, all analyses 

describe the 12 months of the year of delivery, rather than the specific months of pregnancy 

and postpartum period. While this represents a limitation, the vast majority of peripartum 
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health spending occurs at the time of delivery.33 Health expenditures were summed across 

family members, including and excluding out-of-pocket spending on insurance premiums. 

The ratio of family health expenditures/family income was then calculated for each 

individual.

For our primary specification, we assessed family out-of-pocket health care expenses 

(excluding premiums) exceeding 10% of family income in the birth year. As secondary 

outcomes, we assessed (1) expenses plus out-of-pocket premium spending exceeding 10% 

of income, and (2) expenses (excluding premiums) exceeding 5% of income among families 

with incomes ≤250% FPL.

We applied the survey weights for all analyses to make estimates applicable to the civilian, 

non-institutionalized US population. To improve estimate precision, we pooled data across 

years, in most cases across the entire cohort (2008-2016). Group comparisons were tested 

for statistical significance with the Adjusted Wald test. We assessed for risk factors 

for catastrophic health expenditures among birth parents by comparisons of prespecified 

subpopulations of interest, including by income, marital status, employment, insurance 

coverage, and extended newborn stay.

While we hoped to explore the impacts of the ACA, we lacked data on individual utilization 

of specific ACA policies or programs, and therefore we were limited to an exploratory 

assessment of changes over time. The ACA was signed into law in March 2010 and the first 

legal changes were implemented late that year. Between 2011 and the end of 2013, various 

legal rules changed, but some of the most important coverage expanding programs including 

state insurance exchanges and Medicaid expansion did not launch until January 2014.17,34 

Thus, we compared insurance and catastrophic health expenditure outcomes among birth 

parents and the pooled control cohort from before (2008-2010) to after (2014-2016) ACA 

implementation, with statistical comparisons similarly by the Adjusted Wald test.

We considered p<0.05 to be statistically significant. We followed STROBE reporting 

guidelines for observational studies.35 We used STATA v15.1 (Statacorp, College Station, 

TX, USA) for all analyses, including the ‘SVYSET’ package to account for the complex 

survey design. We created figures with Microsoft PowerPoint/Excel v14.7.7 (Microsoft 

Corporation, Redmond, WA, USA).

Results

We identified 4,452 newborns in MEPS from 2008-2016, corresponding to an estimated 

3.98 million annual births (95%CI 3.72-4.23 million) in the US over that time, which 

closely corresponds to published US population data reporting 3.95 million births in 2016.36 

From this cohort of newborns, we included 4,153 newborns (4,039 singletons, 108 twins, 6 

triplets) with 4,095 corresponding birth parents. After 2:1 propensity-score matching to non-

pregnant reproductive-age female controls, we analyzed 4,056 birth parents in comparison to 

7,996 matched controls (see Figure 1).

Demographic characteristics of the birth parents and matched controls are presented in 

Table 1. Matching characteristics of age, race, ethnicity, language, education, comorbidity, 
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and self-reported health status were well balanced between the two cohorts. Birth parents 

were slightly more likely to be married (67.8% vs. 60.5%, p<0.001), in larger families (4.1 

people vs. 4.0, p<0.001), and less likely to be in families with income ≤138% FPL (35.7% 

vs. 38.8%, p=0.01). These few differences between groups were small and unlikely to be 

clinically significant or to introduce significant bias in our matched comparisons.

Out-of-pocket health spending depends on insurance status, and insurance status is 

frequently tied to employment in the US, thus these characteristics give important context 

to spending outcomes (see Table 2). Relative to matched controls, birth parents were 

significantly more likely to report non-employment during the delivery year: with 52.6% 

reporting being unemployed for at least part of the year (versus 46.6% of matched controls, 

p <0.001) and 32.1% reporting being unemployed for an entire year (versus 26.0% of 

matched controls, p<0.001). For the delivery month, birth parents had high enrollment in 

Medicaid (32.1% vs. 16.4%, p<0.001), and were significantly less likely to be uninsured 

versus matched controls (9.9% vs. 27.8%, p<0.001). Though only 9.9% of birth parents 

were uninsured in the delivery month, 27.6% reported uninsurance in at least one month 

during the delivery year. Consistent with this finding, we observed high risk of insurance 

churn in the delivery year for birth parents relative to matched controls. Birth parents were 

more likely to have any change in insurance type (28.1% vs. 18.8%, p<0.001) and were 

more likely for this change to be a loss of insurance (14.9% vs. 12.0%, p=0.007). This churn 

was concentrated among Medicaid recipients, with birth parents more likely to gain (22.4% 

vs. 17.9%, p=0.01) and lose (25.6% vs. 17.0%, p<0.001) Medicaid coverage, but less likely 

to gain (6.3% vs. 9.9%, p<0.001) or lose (6.0% vs. 9.6%, p=0.002) private insurance, versus 

matched controls.

Among the 4,056 birth parents, we identified hospitalization data for 3,531 deliveries, 

with delivery type specified in 3,301 cases (68.2% vaginal, 30.8% cesarean, see Table 3). 

Although mean total expenditures were significantly higher for cesarean versus vaginal 

deliveries ($11,500 vs. $8,000, p<0.001), out-of-pocket costs were similar ($470 vs. $560, 

p=0.12). Out-of-pocket delivery costs were far higher with private coverage ($781, 95%CI 

$699-$863) or uninsurance ($776, 95%CI $540-$1,013) versus Medicaid coverage ($65, 

95%CI $25-$106). We identified 524 newborns with hospitalization beyond birth parent 

discharge. Among these extended stays, male newborns (55.6%) and newborns from 

multiple deliveries (5.7%) were slightly overrepresented, and mean length of stay was 

10.3 days. Total expenditures for these extended stays, averaged $19,500, though only 

2.4% of this total ($470) was paid by the patient out-of-pocket on average. Birth parents 

with newborn extended stays were more likely to have catastrophic health expenditures by 

expenses alone in the delivery year (12.1%, 95%CI 8.2-15.9%) versus other parents (8.8%, 

95%CI 7.5-10.0%).

Annual health care utilization and risk of catastrophic health care expenditures in the 

delivery year for birth parents and matched controls are presented in Table 4. Relative to 

matched controls, birth parents reported more annual office visits (10.9 vs. 3.3), emergency 

department visits (0.4 vs 0.2), and inpatient stays (0.98 vs 0.04). Birth parents also 

faced higher risks of catastrophic health expenditures. Family health expenses, excluding 

premiums, exceeded 10% of family income for 9.2% of birth parents in the delivery year 
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(vs. 6.8% of controls OR=1.95, 95%CI 1.61-2.34; including premiums: 21.3% vs. 18.4%, 

OR=1.53, 95%CI 1.32-1.82 ).For parents in families ≤250% FPL, expenses alone exceeded 

5% of income for 24.7% of birth parents (vs. 18.4% of controls, p<0.001). When including 

out-of-pocket spending on premiums, 21.3% of all birth parents had catastrophic spending 

over 10% of family income (vs. 19.6% of controls, p=0.008).

We used subgroup comparisons to explore risk factors for catastrophic health expenditures 

among birth parents (see Table 5). Income level was the strongest driver of risk of 

catastrophic health spending for birth parents in the year of delivery. The risk was highest 

for those in families living on income <138% FPL, with catastrophic spending risk of 

18.8% by expenses alone, or 29.8% including premium spending, for respective relative 

risks (RR) of 26.9 and 5.1 vs birth parents living on incomes >400% FPL. Unemployment 

and being unmarried were associated with some increased risk of catastrophic spending 

among birth parents living on the lowest incomes, but not for those at higher incomes. 

With the exception of birth parents living on incomes >400% FPL (92% of whom reported 

private insurance), having public insurance was associated with lower risk of catastrophic 

health expenditures when compared to those with private insurance in the same income 

level, particularly when including spending on insurance premiums. For birth parents living 

on incomes <138% FPL, those with Medicaid and public insurance had 14.7% and 18.8% 

risk of catastrophic spending in the delivery year, excluding or including premium spending. 

These risks rose to 23.6% and 67.9% for these lowest income birth parents with private 

insurance coverage (RR=0.62 and 0.28 for public vs private coverage). Newborn extended 

stay was associated with significantly increased risk of catastrophic health expenditure only 

for those at 250-400% FPL (14.8% vs. 3.0%, RR=4.9 excluding premiums; 41.5% vs. 

17.0%, RR=2.4 including premiums).

In assessing trends in catastrophic health expenditures over time (see Figure 2), birth parents 

had significantly higher annual risk compared with matched controls at all studied time 

points. After full implementation of the ACA in 2014, the matched controls had significantly 

lower risk of catastrophic health expenditures by expenses alone from before passage (5.7% 

in 2014-2016 vs. 7.9% in 2008-2010, p=0.019). The estimated risk was also lower in 

2014-2016 for birth parents but did not reach statistical significance (10.7% vs. 8.7%; 

p=0.13). When including premium out-of-pocket spending, there were no reductions in risk 

of catastrophic spending over time. When limiting to birth parents and controls living on low 

incomes, overall risks of catastrophic spending were higher, but time trends were similar for 

both <138% FPL and <250% FPL. Full implementation of the ACA was associated with 

reductions in uninsurance (29% to 24%) and gains in Medicaid coverage (15% to 19%) for 

matched controls relative to pre-ACA years, but no significant changes among birth parents.

Discussion

In this study of a nationally representative survey of the US population, pregnancy and 

delivery were associated with higher risk of catastrophic health expenditures in the delivery 

year relative to matched non-pregnant controls. Birth parents in low-income families had 

the highest risks of catastrophic health expenditure, especially among those living on low 

incomes and with private insurance. Unemployment and being unmarried during the delivery 

Peterson et al. Page 7

Obstet Gynecol. Author manuscript; available in PMC 2023 April 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



year were associated with slightly increased risk of catastrophic expenditure for those living 

on the lowest incomes (≤138% FPL), but not for those in higher income brackets. Extended 

stay by the newborn beyond the birth parent hospitalization was an independent predictor 

of catastrophic spending for those living at 250-400% of FPL. Birth parents showed high 

rates of uptake and loss of Medicaid coverage in the delivery year and public coverage was 

associated with a lower risk of catastrophic health expenditure at all but the highest income 

levels. We found no reductions in risks of catastrophic health spending among birth parents 

with full implementation of the ACA in 2014 relative to pre-ACA years.

Previous studies have sought to determine how pregnancy affects insurance acquisition and 

retention. Daw, et al first described insurance churn in pregnancy and the postpartum period 

using MEPS.4 They noted approximately half of women in their cohort who were uninsured 

prior to pregnancy gained Medicaid or CHIP during pregnancy, but many lost coverage after 

delivery. More recent research has shown that the ACA has benefited coverage access and 

continuity in pregnancy. 3,37

Studies of out-of-pocket spending in pregnancy have been fewer. Another recent study 

examined the effect of ACA implementation on cost for maternity care among privately 

insured, finding that out-of-pocket costs went up, though mostly among the high-income.38 

We similarly found that birth parents did not have lower risk of catastrophic health 

expenditures after ACA implementation, regardless of income level, and that the privately 

insured were at relatively high risk for catastrophic spending.

This study demonstrates that birth parents have higher rates of unemployment and insurance 

churn in the year of a delivery as well as higher risk of catastrophic health expenditures 

when compared to non-pregnant reproductive-aged controls. While we cannot show 

causality in our analysis, the interplay of employment, insurance, and health care spending 

is clearly important. From MEPS, we cannot delineate the reason for unemployment in the 

delivery year, but possibilities include disability as a result of pregnancy, unaccommodating 

employers, and new childcare responsibilities. Unemployment was associated with increased 

risk of catastrophic health expenditure for those living at the lowest income levels only. 

Given that we considered income at the family level, birth parents with low family 

incomes likely have less family support, increasing the impact of personal employment 

on risk of catastrophic health spending. While employment often leads to eligibility for 

employer-based private insurance, we found that these plans were associated with higher 

risk of catastrophic spending compared with Medicaid, possibly dampening the benefits of 

employment in this population.

We found that public insurance (94% of which was Medicaid) was associated with reduced 

risk of catastrophic health care expenditures for incomes <400% FPL, corresponding to 85% 

of all birth parents. To qualify for Medicaid, in states that have expanded Medicaid coverage, 

an individual’s income must be ≤138% FPL. However, in pregnancy many people become 

eligible for Medicaid given the higher income threshold for eligibility in most states.39 

Previously, birth parents lost Medicaid eligibility after 60 days postpartum if they were 

previously ineligible based on immigration status or income level. The recent American 

Rescue Plan Act allows states to extend coverage to 12 months postpartum.2,40 However, 
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states are allowed to opt out of this extension and Medicaid expansion, which has been 

shown to decrease insurance churn in the pregnant population,10 has yet to be adopted by 12 

states.41

One interesting finding was that the risk of catastrophic health expenditures only went up 

with extended newborn admission for birth parents 250-400% FPL, but not at other income 

levels. This may be in part due to CHIP coverage, which, in most states, allows for newborn 

care costs to be covered for more of those earning <250% of FPL, but not for many above 

that threshold.42 This puts those who are >250% of FPL but still not high income (>400% 

of FPL) under the most financial stress from this situation. Additionally, some commercial 

insurance cost benefit designs can leave those who are low-income but privately insured 

vulnerable to catastrophic spending due to annual limits or high deductibles or cost sharing.

While our study provides a national view of catastrophic spending in pregnancy, institutional 

studies with direct patient assessment could better assess how particular maternal or neonatal 

complications contribute to health expenditures as well as patient perceived financial 

toxicity. There is limited data on perceived financial toxicity in the peripartum period. 

Taylor, et al noted that 60% of peripartum women reported health care unaffordability which 

was defined as worrying about paying for a medical bill or incurring medical debt and 

54.0% reported financial stress defined as worrying about paying their monthly bills.12 In 

oncology, there is more research about financial toxicity related to treatment, including a 

standardized patient questionnaire that has been validated to assess for financial burden 

related to care.43,44,38 However, a recent systematic review noted that current methods used 

to quantify financial toxicity fail to comprehensively assess financial toxicity, especially in 

third party payer systems.45 Direct surveys may better identify indirect costs such as parking 

and childcare for health care visits.46

The strengths of this study include the data source, as MEPS has been used extensively to 

study health spending with results applicable to the civilian, institutionalized US population. 

We used an extensive matching algorithm to identify a comparable cohort and maintained 

independence of observations in the final cohort. This study is limited somewhat by the 

relatively small sample of respondents with a pregnancy and delivery as a subset of 

the full cohort of MEPS respondents, limiting the precision of some estimates. Delivery 

hospitalization information was missing for 13% of the sample, and we lacked detailed 

clinical data on particular maternal complications or details of neonatal stays to assess the 

impact of these factors on health spending. We focus our analysis on the delivery year, and 

thereby include a variable number of months of prenatal and postpartum care, so some of 

the included health care expenditures were for non-pregnancy related care. Insurance churn 

with pregnancy affects coverage in non-pregnant months. However, prior research assessing 

spending in pregnancy and delivery has shown that the vast majority of expenditures are 

tied to the delivery.39 Lastly, we acknowledge that racial and ethnic disparities play a crucial 

role in employment status, income, and health. Given that these complex interactions were 

not the intended focus of this study, the decision was made to defer limited or speculative 

analysis so that it could be more fully explored in a future study.
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Pregnancy, delivery, and the postpartum period are times of high health care utilization 

and expenditure for birth parents, who are relatively young, healthy, and living on lower 

incomes compared to the overall US population. Significant reform is necessary to mitigate 

the risk of catastrophic health expenditures associated with maternal and neonatal care. 

Further expansion of Medicaid access, and increased subsidization, as well as cost-sharing 

and benefit design regulation of private insurance plans are potential strategies to reduce 

financial burdens on parents, particularly for those who are both low-income and privately 

insured.
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Figure 1. 
Cohort selection flow diagram for study sample of newborns, birth parents, and the 

propensity-matched control cohort from the Medical Expenditure Panel Survey (MEPS), 

2008–2016.
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Figure 2. 
Trends over time in annual risk of catastrophic health expenditure for birth parents and the 

matched control cohort in the United States, relative to implementation of the Affordable 

Care Act, Medical Expenditure Panel Survey, 2008–2016. All incomes (A) and income 

lower than 138% of the federal poverty level (B). *P,.05 for 2014–2016 vs 2008–2010.
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Table 1:

Population demographic characteristics of annual population of birth parents in the United States versus 

propensity-matched controls, Medical Expenditure Panel Survey, 2008-2016.

Birth Parents
Estimate (95%CI)

Matched controls
Estimate (95%CI)

P value

Sample n (unweighted) 4,056 7,996

Annual Pop. Estimate (millions) 3.5 (3.3–3.7) 6.7 (6.4–7.0)

Age (years) 28.0 (27.3-28.3) 27.8 (27.6-28.0) 0.17

Race (%)

   Asian 6.1% (4.9-7.2) 6.4% (5.2-7.6) 0.61

   Black 14.2% (12.3-16.1) 14.5% (12.7–16.3) 0.73

   Native American 0.85% (0.3-1.4) 1.2% (0.60-1.8) 0.09

   White 77.1% (74.8-79.4) 76.1% (73.7–78.4) 0.32

   None of the above/mixed 1.8% (1.4-2.2) 1.90% (1.5-2.4) 0.69

Hispanic ethnicity (%) 22.5% (19.6-25.4) 21.8% (19.2-24.4) 0.47

Non-English home
*
 (%) 20.6% (18.4-22.7) 20.7% (18.7-22.7) 0.91

Low Education
†
 (%) 11.4% (10.1-12.6) 11.8% (10.8-12.9) 0.44

Married (%) 67.8% (65.8-69.9) 60.5% (58.7-62.2) <0.001

Family Size (n) 4.1 (4.1-4.2) 4.0 (3.9-4.01) <0.001

Family Income (%)

   ≤138% FPL 35.7% (33.4-37.9) 38.8% (36.8-40.8) 0.01

   139-250% FPL 20.7% (19.0-22.5) 20.8% (19.4–22.2) 0.96

   251-400% FPL 17.8% (15.9-19.8) 16.1% (14.8-17.4) 0.11

   >400% FPL 25.7% (23.4-28.1) 24.3% (22.4-26.2) 0.30

Elixhauser Comorbidity ≥2 (%) 13.9% (12.0-15.7) 13.1% (11.8-14.4) 0.43

Self-reported health status (%)

   Excellent 33.1% (30.8-35.4) 32.2% (30.7-33.6) 0.45

   Very Good 35.6% (33.7-37.6) 36.0% (34.5-37.5) 0.75

   Good 24.7% (22.8-26.6) 25.2% (23.8-26.6) 0.64

   Fair 5.8% (4.8-6.8) 5.6% (4.9%-6.2) 0.65

   Poor 0.8% (0.5-1.0) 1.1% (0.7-1.4) 0.21

FPL=Federal poverty line; CI = confidence interval; Pop. = population; All estimates applicable to extrapolated civilian, non-institutionalized US 
population, p value by Adjusted Wald test. Matched control cohort was 2:1 nearest-neighbor propensity matched on all variables included in this 
table, in addition to survey year and weight.

*
Language other than English is primary language spoken in family home

†
Low education indicates age >18 and no high school or equivalent degree
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Table 2.

Employment and insurance coverage characteristics for annual population of newborn mothers in the United 

States versus propensity-matched controls, Medical Expenditure Panel Survey, 2008-2016.

Birth Parents
Estimate (95%CI)

n = 4,056

Matched controls
Estimate (95%CI)

n = 7,996 P value

Employment
*
 (%)

 Part-year non-employment 52.6% (50.5-54.8) 46.6% (45.0-48.3) <0.001

 Full-year non-employment 32.1% (30.2-34.0) 26.0% (24.5-27.6) <0.001

Birth-month Insurance
†
 (%)

 Private coverage 56.3% (53.7-59.0) 54.1% (52.1-56.2) 0.09

 Medicaid coverage 32.1% (29.5-34.7) 16.4% (14.8-18.0) <0.001

 Other public coverage 1.7% (1.1-2.4) 1.7% (1.2-2.2) 0.95

 Uninsured 9.9% (8.5-11.3) 27.8% (25.8-29.7) <0.001

Uninsurance

   Never insured (%) 6.2% (5.1-7.3) 20.1% (19.0-22.7) <0.001

   Any period (%) 27.6% (25.2-29.9) 35.9% (34.0-37.8) <0.001

   Months uninsured (n) 1.7 (1.5-1.9) 3.2 (3.0-3.4) <0.001

Insurance Churn
‡
 (%)

All coverage

   Any change 28.1% (26.1-30.2) 18.8% (17.6-20.0) <0.001

   Any loss 14.9% (13.0-16.8) 12.0% (10.9-13.0) 0.007

   Any gain 13.8% (12.4-15.3) 12.5% (11.4-13.7) 0.18

Medicaid

   Gain 22.4% (19.7-25.0) 17.9% (15.4-20.3) 0.01

   Loss 25.6% (22.3-29.0) 17.0% (14.7-19.2) <0.001

   Disruption 33.5% (30.0-37.0) 23.2% (20.4-26.0) <0.001

Private

   Gain 6.3% (4.7-7.9) 9.9% (8.7-11.1) <0.001

   Loss 6.0% (4.7-7.3) 9.6% (8.3-10.9) 0.002

   Disruption 9.8% (9.4-12.1) 9.8% (8.2-11.4) 0.33

CI = confidence interval; Matched control cohort was 2:1 nearest-neighbor propensity matched on age, race, ethnicity, home language, marital 
status, family size, education, income, comorbidity, health status, year, and survey weight.

*
Employment status assessed at 3 interview points in each calendar year, non-employment defined as reporting no job at present or to return to for 

non-retirees >18 years of age

†
Coverage in birth month for mothers, and first eligible month for matched controls

‡
Insurance churn in year of delivery: change (any change in coverage type), loss (insurance to uninsurance), gain (uninsurance to insurance), 

disruption (insurance type to uninsurance or other coverage).
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Table 5.

Risks and relative risks of catastrophic health expenditures in the delivery year among birth parents in the 

United States, Medical Expenditure Panel Survey, 2008-2016.

n

Expenses >10% Income
†

Expenses + Premiums >10% Income
†

Risk (95% CI) RR Risk (95% CI) RR

<138% FPL 2,114 18.8% (16.4-21.3) 26.9* 29.8% (26.6-33.1) 5.1*

Unmarried 1,444 21.3% (18.0-24.6) 1.5* 30.7% (26.9-34.6) 1.1

Any Employment 1,670 20.8% (17.8-23.8) 1.7* 30.3% (26.6-34.0) 1.1

Full-Year Employment 1,061 25.7% (21.7-29.8) 2.1* 33.5% (28.9-38.1) 1.3*

Insurance

 Uninsured 369 32.3% (25.4-39.3) 1.4 34.7% (27.8-41.7) 0.51*

 Public 1,487 14.7% (11.8-17.5) 0.62* 18.8% (15.5-22.2) 0.28*

 Private 258 23.6% (17.0-30.1) Ref. 67.9% (60.9-74.8) Ref.

Newborn Extended Stay 261 21.4% (13.6-29.2) 1.2 36.0% (27.3-44.7) 1.2

139-250% FPL 795 7.2% (4.8-9.5) 10.2* 26.6% (21.6-31.6) 4.5*

Unmarried 255 8.8% (2.9-14.7) 1.4 24.5% (17.4-31.8) 0.90

Any Employment 377 7.5% (3.8-11.1) 1.1 24.6% (18.3-30.9) 0.84

Full-Year Employment 263 7.2% (2.7-11.7) 1.0 24.7% (16.6-32.7) 0.90

Insurance

 Uninsured 116 12.5% (5.1-20.0) 1.3 18.8% (9.6-27.9) 0.46*

 Medicaid 311 1.5% (0-3.5) 0.16* 6.5% (2.8-10.2) 0.16*

 Private 368 9.6% (5.7-13.6) Ref. 41.1% (33.9-48.2) Ref.

Newborn Extended Stay 86 10.0% (2.4-17.6) 1.5 25.8% (13.3-38.2) 0.96

250-400% FPL 529 4.6% (2.1-7.0) 6.6* 20.2% (15.6-24.8) 3.4*

Unmarried 98 1.3% (0-4.0) 0.26 10.3% (3.3-17.2) 0.47*

Any Employment 232 5.7% (1.5-9.8) 1.5 18.7% (12.5-24.9) 0.90

Full-Year Employment 124 7.2% (0.7-13.8) 1.9 22.9% (13.5-32.2) 1.2

Insurance

 Uninsured 41 7.8% (0-20.1) 1.6 11.1% (0-24.7) 0.47*

 Public 82 0.9% (0-2.7) 0.19* 1.3% (0-3.3) 0.06*

 Private 406 4.8% (2.1-7.5) Ref. 23.5% (18.1-28.9) Ref.

Newborn Extended Stay 65 14.8% (3.8-25.7) 4.9* 41.5% (24.9-58.1) 2.4*

>400% FPL 618 0.7% (0.1-1.4) Ref. 5.9% (3.6-8.1) Ref.

Unmarried 41 1.5% (0-4.6) 2.1 2.7% (0-6.9) 0.45

Any Employment 171 0.7% (0-2.0) 0.88 11.9% (4.7-19.1) 3.4*

Full-Year Employment 90 0 (0-0) 0* 18.7% (6.9-30.6) 4.9*

Insurance

 Uninsured 23 1.4% (0-4.1) 2.0 1.4% (0-4.1) 0.23*

 Public 26 2.9% (0-8.7) 4.1 3.0% (0-8.7) 0.49

Obstet Gynecol. Author manuscript; available in PMC 2023 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Peterson et al. Page 20

n

Expenses >10% Income
†

Expenses + Premiums >10% Income
†

Risk (95% CI) RR Risk (95% CI) RR

 Private 569 0.7% (0-1.3) Ref. 6.1% (3.8-8.5) Ref.

Newborn Extended Stay 86 0.8% (0-2.0) 1.1 6.6% (0.4-12.7) 1.1

RR = risk ratio by dividing risk in subgroup vs inverse or referent group, for overall population for income, and witihin income sub-populations for 
other characteristics; CI = confidence interval;

*
p<0.05 by Adjusted Wald test comparison to inverse or referent group

†
Catastrophic health expenditures defined at family level, annual family out-of-pocket health expenses (with or without premiums) as a percent of 

annual family income
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