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Abstract

Background: Providing continuous health insurance coverage during the perinatal period may 

increase access to and utilization of labor neuraxial analgesia. This study tested the hypothesis 

that implementation of the 2010 Dependent Coverage Provision of the Patient Protection and 
Affordable Care Act, requiring private health insurers to allow young adults to remain on their 

parent’s plan until age 26, was associated with increased labor neuraxial analgesia use.

Methods: This study used a natural experiment design and birth certificate data for spontaneous 

vaginal deliveries in 28 US states between 2009 and 2013. The intervention was the Dependent 

Coverage Provision, categorized into pre- and post-intervention periods (January 2009-August 

2010 and September 2010-December 2013, respectively). The exposure was women age, 

categorized as exposed (21 to 25 years) and unexposed (27 to 31 years). The outcome was the 

labor neuraxial analgesia utilization rate.
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Results: Of the 4,515,667 birth certificates analyzed, 3,033,129 (67.2%) indicated labor 

neuraxial analgesia use. For women aged 21 to 25 years, labor neuraxial analgesia utilization 

rates were 64.9% during the pre-intervention period and 68.9% during the post-intervention 

period (difference: 4.0%; 95% CI: 3.9, 4.2). For women aged 27 to 31 years, labor neuraxial 

analgesia utilization rates were 64.9% during the pre-intervention period and 67.7% during the 

post-intervention period (difference: 2.8%; 95% CI: 2.7, 2.9). After adjustment, implementation 

of the Dependent Coverage Provision was associated with a 1.0% (95% CI: 0.8, 1.2) absolute 

increase in labor neuraxial analgesia utilization rate among women aged 21 to 25 years compared 

with women aged 27 to 31 years. The increase was statistically significant for White and Hispanic 

women but not for Black and Other race and ethnicity women.

Conclusions: Implementation of the Dependent Coverage Provision was associated with a 

statistically significant increase in labor neuraxial analgesia use, but the small effect size unlikely 

of clinical significance.

Summary Statement:

The Affordable Care Act Dependent Coverage Provision, requiring private health insurers to allow 

young adults to remain on their parent’s plan until age 26, is associated with a small increase in 

labor neuraxial analgesia use.

INTRODUCTION

Labor neuraxial analgesia (i.e., spinal, epidural, or combined spinal epidural analgesia) 

is the safest and most effective technique to alleviate pain during labor and its use is 

associated with reduced odds of severe maternal morbidity.1–3 Furthermore, labor neuraxial 

analgesia avoids the use and risks of general anesthesia if an intrapartum cesarean delivery 

is required.4 In 2015, labor neuraxial analgesia was used in 73% of U.S. births.5 However, 

labor neuraxial analgesia use is much lower among births to minoritized racial and ethnic 

women, who are also at increased risk of severe maternal morbidity.6–8 Increasing access 

to and utilization of labor neuraxial analgesia is therefore suggested as a possible strategy 

to improve maternal health outcomes and to reduce racial and ethnic disparities in maternal 

health outcomes.9

Providing continuous health insurance coverage through federal or state health policies, 

from the preconception to the postpartum, has been reported to improve healthcare access 

and healthcare utilization during the perinatal period and could be a feasible strategy to 

increase access to and utilization of labor neuraxial analgesia.10–12 While 75% of non-

Hispanic White women had continuous insurance coverage from the preconception to the 

postpartum in 2015–2017, only 50% of non-Hispanic Black, Indigenous, and Hispanic 

English-speaking women, and only 20% of Hispanic non-English speaking women had 

such continuous coverage.13 Provision of continuous health insurance coverage is associated 

with an earlier initiation and more adequate prenatal care providing the opportunity for 

counseling women on the risk and benefit balance of analgesic modalities for labor pain 

management, and reaching shared decision-making on the selected analgesic technique.14 

The Dependent Coverage Provision of the Patient Protection and Affordable Care Act 
implemented nationwide in September 2010 in the United States provides a natural 
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experiment to assess the association of expanded health insurance coverage with labor 

neuraxial analgesia use. The Dependent Coverage Provision requires private health insurers 

to allow young adults to remain on their parent’s plan until their 26th birthday. The 

Dependent Coverage Provision has led to a significant decrease in uninsured women under 

age 26, an increase in privately insured women, and an increase in early initiation and 

adequate prenatal care; however, its effect on labor neuraxial analgesia utilization has not 

been assessed.12,15,16 In this study, we hypothesized that the Dependent Coverage Provision 

was associated with a significantly increased labor neuraxial analgesia use in women under 

age 26. Using data for spontaneous vaginal deliveries in 28 states between 2009 and 

2013, we assessed the association between the implementation of the Dependent Coverage 

Provision and labor neuraxial analgesia utilization rate, overall and for minoritized racial and 

ethnic women.

MATERIALS AND METHODS

The study protocol was deemed exempt by the Institutional Review Board of the Columbia 

University Irving Medical Center. We report the study according to the STROBE guidelines. 

No statistical analysis plan was established a priori nor was a clinically meaningful change 

in labor neuraxial utilization rate associated with the Dependent Coverage Provision defined 

a priori. The currently presented analysis was based upon the initial analysis combined with 

changes requested during the peer review process.

Data systems

We analyzed US birth certificate data contained in the restricted access Natality File of the 

National Vital Statistics System (National Center for Health Statistics, Centers for Diseases 

Control and Prevention). The Natality File is based on the 2003 revised US Standard 

Certificate of Live Birth.17 The Standard Certificate of Live Birth was implemented 

gradually across states, from two states in 2003 to 50 states and the District of Columbia 

in 2015. The Natality File is a census of all live births in the United States and contains 

comprehensive information on the woman, labor, and delivery. It also provides county 

identifiers for the woman’s residence and for the delivery hospital. These identifiers allow 

abstraction of county characteristics from the Area Health Resource File.18 Area Health 

Resource File data contain detailed information abstracted from over 50 data sources on 

health care professions, health facilities, population characteristics, and economics measured 

at the county level.

Study design

We used the difference-in-differences method to exploit the natural experiment created by 

the arbitrary age cut-off of the Dependent Coverage Provision (Figure 1). This method has 

been used in many prior evaluation studies of the Dependent Coverage Provision, as well 

as other health insurance expansions.12,19–21 Briefly, the difference-in-differences method 

compares the difference in the mean labor neuraxial analgesia utilization rate before and 

after the implementation of the Dependent Coverage Provision in women exposed to the 

Dependent Coverage Provision (i.e., women aged 25 years or younger; first difference) 

to the difference in the mean labor neuraxial analgesia utilization rate before and after 
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the implementation of the Dependent Coverage Provision in women not exposed to the 

Dependent Coverage Provision (i.e., women aged 27 years or older; second difference). The 

difference between these two differences (i.e., difference-in-differences) can be estimated 

using the regression coefficient of a 2-way interaction term between the age group (indicator 

of the 21 to 25 years old group) and the period (indicator of the post intervention period) 

in a linear regression model. For example, a regression coefficient of 0.015 indicates that 

the Dependent Coverage Provision is associated with a 1.5% (absolute) increase in the 

probability of labor neuraxial analgesia in women aged 21 to 25 years compared to women 

aged 27 to 31 years.

For a post hoc analysis requested during the peer review process and analyzing the 

proportion of women with private health insurance coverage, we used the interrupted time 

series method instead of the difference-in-differences method.22

Study sample

The study sample included birth certificates for non-operative vaginal deliveries from 

January 2009 to December 2013 in the 28 states that had implemented the 2003 revised 

US Standard Certificate of Live Birth as of January 1st, 2009 (CA, CO, DE, FL, GA, ID, IN, 

IA, KS, KY, MI, MT, NE, NH, NM, NY, ND, OH, OR, PA, SC, SD, TN, TX, UT, VT, WA, 

and WY). These 28 states accounted for 66% of national births during the study period. We 

further limited the study sample to women aged 21 to 25 years and to women aged 27 to 31 

years.

We did not include birth certificate data after December 2013 because of the implementation 

in January 2014 of the Medicaid expansion, authorized by the Patient Protection and 

Affordable Care Act. The 2014 Medicaid Expansion gave states the option to expand 

Medicaid coverage to non-elderly adults with incomes up to 138% of the Federal Poverty 

Level and may have superseded the Dependent Coverage Provision.

We did not include birth certificate data before January 2009 because it would have excluded 

too many states. Only 19 states accounting for 49% of US births had implemented the 2003 

revised US Standard Certificate of Live Birth as of January 1st, 2006; 22 states accounting 

for 53% of US births as of January 1st, 2007; and 27 states accounting for 65% of US births 

as of January 1st, 2008.

We identified vaginal deliveries without forceps or vacuum extraction using a specific 

checkbox on the birth certificate.17

Exclusion criteria were: 1) missing information on labor neuraxial analgesia (0.3%); 2) birth 

not occurring in a hospital or missing information on birth location (2.2%); 3) woman not 

residing in the United States or missing information on residence country (0.2%); and 4) 

missing information on woman’s residence county or hospital of delivery county (0.0%) 

(Figure 2).
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Intervention

The intervention was the Dependent Coverage Provision, which requires private health 

insurers to allow young adults to remain on their parent’s plan until their 26th birthday. 

Depending on the parents’ health insurance plan, the young dependent adult is covered until 

the end of the month in which the dependent turns 26 years or until the end of the year 

in which the dependent turns 26 years. The law took effect for insurance plan renewals 

beginning on September 23rd, 2010, and applies to all plans in the individual market and to 

all employer plans.16 The pre-intervention period was January 2009-August 2010 and the 

post-intervention period was September 2010-December 2013. In a sensitivity analysis, we 

excluded data from the year 2010 (washout period). In post hoc analyses requested during 

the peer review process, we limited the post-intervention period to January 2012– December 

2013 and to January 2013-December 2013.

Exposure

The exposure of interest was women age group, categorized into exposed (21 to 25 years) 

and unexposed (27 to 31 years). In a sensitivity analysis, we used a narrower definition of 

the two women age groups and defined exposed as women aged 24 to 25 years (instead of 

21 to 25) and unexposed as women aged 27 to 28 years (instead of 27 to 31).

Outcomes

The primary outcome was labor neuraxial analgesia utilization rate. In the birth certificate, 

labor neuraxial analgesia is reported in a specific checkbox (“Epidural or spinal anesthesia 
during labor”), and defined as the “administration to the mother of a regional anesthetic 
for control of the pain of labor (i.e., delivery of the agent into a limited space with the 
distribution of the analgesic effect limited to the lower body)”.23 Using individual medical 

records as the gold standard, the reported sensitivity of labor neuraxial analgesia in birth 

certificate data in a study conducted in two states in 2009–2011 was greater than 80%.24 

The Natality Files do not contain detailed information on the type of neuraxial analgesia 

precluding the analysis of specific neuraxial techniques (epidural, spinal, or combined 

spinal-epidural).

The secondary outcome assessing the quality of prenatal care was early initiation of prenatal 

care, defined as initiation during the first three months of pregnancy. In a post hoc analysis 

requested during the peer review process, we analyzed the proportion of women with private 

health insurance coverage as a secondary outcome.

Women and hospital characteristics

Women characteristics and comorbidities directly recorded from birth certificate data 

included: race and ethnicity; education level (less than high school, high school with no 

diploma, high school graduate or general educational diploma, and college or higher); 

marital status (married or unmarried); health insurance (Medicaid, private insurance, self-

pay, and other); pre-pregnancy body mass index (≤ 18.4, 18.5–24.9, 25.0–29.9, 30.0–34.9, 

or ≥ 35 kg/m2); and preexisting or gestational diabetes or hypertension. Maternal race and 

ethnicity included four mutually exclusive groups: 1) non-Hispanic White (hereafter referred 

to as White); 2) non-Hispanic Black (Black); 3) non-Hispanic other; and 4) Hispanic. We 
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acknowledge that race is a social construct, and we used race as a proxy for racism and 

discrimination. Since birth certificate data do not provide information on women’ residence, 

we estimated the following women characteristics at the county of residence level using 

the Area Health Resource File: residence location (urban, suburban, or rural), proportion of 

persons in poverty, and proportion of persons unemployed.

Obstetrical characteristics directly recorded from birth certificate data included: previous 

cesarean section; delivery during a weekend; woman transferred in (i.e., transfer from 

another facility for maternal medical or fetal indications for delivery); parity (nulliparous 

or parous); gestational age at delivery (≤ 33 completed weeks, 34–38 completed weeks, or 

≥ 39 completed weeks); multiple gestation; non-cephalic presentation; induction of labor; 

augmentation of labor; antibiotics during labor; fever or chorioamnionitis during labor; 

attendant at birth (doctor of Medicine, doctor of Osteopathy, midwife, or other); and birth 

weight (≤ 2499 grams, 2500–4000 grams, or > 4000 grams).

Since birth certificate data do not provide a hospital identifier, we estimated the following 

characteristics at the hospital county level using the Area Health Resource File: hospital 

location (urban, suburban, or rural); number of hospital beds; number of hospital births; 

number of medical doctors; number of obstetricians and gynecologists; number of physician 

anesthesiologists; and number of certified registered nurse anesthetists (CRNA).

Statistical analysis

Statistical analysis was performed with R version 3.6.2 (R Foundation for Statistical 

Computing, Vienna, Austria).25

Descriptive statistics—In each age group, we compared women, obstetrical and hospital 

county characteristics between the pre- and post-intervention periods using the absolute 

standardized difference, with a value greater than 0.10 (10%) used to define a clinically 

important imbalance.26 For continuous variables estimated at the county level (e.g., 

unemployment rate), the absolute standardized difference was calculated using the median 

and not the mean.

We estimated labor neuraxial analgesia utilization rates overall and according to health 

insurance type (Medicaid, private, self-pay, or other), race and ethnicity (White, Black, 

Other, or Hispanic) and parity (nulliparous or parous). Then, in each age group, we 

estimated labor neuraxial analgesia utilization rates in the pre- and post-intervention periods. 

For each age group, we calculated the absolute difference in labor neuraxial analgesia 

utilization rates between the post- and pre-intervention periods.

Crude difference-in-differences estimator—The crude difference-in-differences 

estimator was the coefficient of a 2-way interaction term between the variable intervention 

and the variable exposure in the following linear regression model (Model 1): Y = β0 + β1 

Intervention + β2 Exposure + β3 Intervention × Exposure. In this model, Y denotes labor 

neuraxial analgesia, intervention the intervention period (post-intervention period coded as 1 

and pre-intervention period as 0), and exposure the women age group (21 to 25 years group 

coded as 1 and 27 to 31 years group as 0).
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The main assumption of the difference-in-differences approach is that the trends in 

labor neuraxial analgesia utilization rate before the implementation of the Dependent 

Coverage Provision would not differ between the two age groups (i.e., the “parallel trends 

assumption”). To validate this assumption, we estimated the statistical significance of the 

coefficient of an interaction term between the age group and the month of delivery treated 

as a continuous variable in the pre-intervention period in a linear regression model. The 

result indicated that there was no significant divergence in labor neuraxial analgesia trends 

before the implementation of the Dependent Coverage Provision between the two women 

age (Supplemental Table 1).

Adjusted difference-in-differences estimator—To adjust the difference-in-

differences estimator (i.e., β3), we added to Model 1: 1) variables with a plausible 

association with the exposure and the outcome (Supplemental Figure 1 and Supplemental 

Table 2); 2) a year fixed effect; 3) a state fixed effect; and 4) secular trends (month of 

delivery treated as a continuous variable, with January 2009 coded as 1 and December 

2013 coded as 60). Health insurance and early initiation of prenatal care were not used for 

adjustment because they were treated as the outcomes of the Dependent Coverage Provision. 

We performed a complete case analysis with 4.8% of birth certificates excluded because of 

missing values for the variables used for adjustment.

Subgroup analyses—To estimate the association between the Dependent Coverage 

Provision and labor neuraxial analgesia use for specific subgroups, we conducted stratified 

analyses by estimating the adjusted difference-in-differences coefficient separately by 

women race and ethnicity and by parity.

RESULTS

Of the 4,515,667 birth certificates analyzed, 3,033,129 (67.2%) indicated use of labor 

neuraxial analgesia (Table 1). Labor neuraxial analgesia utilization rates ranged from a 

minimum of 36.2% in the state of New Mexico to a maximum of 82.7%% in the state of 

Utah (Supplemental Figure 2). The labor neuraxial analgesia utilization rate was higher for 

women with private insurance (73.6%) than for Medicaid beneficiaries (62.9%). It was also 

higher for White Women (73.8%) than for Black Women (67.5%), Other race and ethnicity 

Women (64.0%), or Hispanic women (54.7%), and for nulliparous women (74.5%) than for 

parous women (63.9%).

Comparison in each women age group of women, obstetrical, and hospital county 

characteristics between the pre- and the post-intervention periods are presented in Table 

2. In each women age group, no significant difference was observed between the pre- and 

post-intervention periods, except for a decrease in both groups in the unemployment rate and 

an increase in the proportion of persons in poverty in the county of residence during the 

post-intervention period.

For women aged 21 to 25 years, the labor neuraxial analgesia utilization rates were 64.9% 

during the pre-intervention period and 68.9% during the post-intervention period (difference: 

4.0%; 95% CI: 3.9, 4.2) (Table 3 and Figure 3). For women aged 27 to 31 years, the 
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labor neuraxial analgesia utilization rates were 64.9% during the pre-intervention period and 

67.7% during the pre-intervention period (difference: 2.8%; 95% CI: 2.7, 2.9). There was no 

evidence of difference in pre-policy labor neuraxial analgesia utilization trends between the 

two women age groups (Figure 3 and Supplemental Table 1).

Difference-in-differences estimators

Before adjustment, the Dependent Coverage Provision was associated with a statistically 

significant 1.2% increase in the labor neuraxial analgesia utilization rate among women aged 

21 to 25 years compared with women aged 27 to 31 years (crude difference-in-differences 

estimator: 0.012; 95% CI: 0.011, 0.014) (Table 3). After adjustment (Supplemental Table 

3), the Dependent Coverage Provision was associated with a statistically significant 1.0% 

increase in the labor neuraxial analgesia utilization rate (adjusted difference-in-differences 

estimator: 0.010; 95% CI: 0.008, 0.012). Similar finding was observed for early initiation 

of prenatal care (adjusted difference-in-differences estimator: 0.012; 95% CI: 0.010, 0.014) 

(Supplemental Table 4). In the post hoc analysis, we also observed a significant increase 

in the proportion of women with private health insurance coverage associated with the 

Dependent Coverage Provision (Supplemental Figure 3).

Results were robust in the sensitivity analysis excluding data for the year 2010 and in the 

sensitivity analysis using a narrower definition of the two women age groups (Table 4). 

Results were also robust in the post hoc analyses limiting the post-intervention period to 

2012–2013 and to 2013 (Supplemental Table 5).

Subgroup analyses

The increase in the labor neuraxial analgesia utilization rate associated with the 

Dependent Coverage Provision was significant among White women (adjusted difference-in-

differences estimator: 0.008; 95% CI: 0.006, 0.011), Hispanic women (adjusted difference-

in-differences estimator: 0.007; 95% CI: 0.004, 0.011), nulliparous women (adjusted 

difference-in-differences estimator: 0.012; 95% CI: 0.009, 0.015) and parous women 

(adjusted difference-in-differences estimator: 0.010; 95% CI: 0.008, 0.012), but not among 

Black women (adjusted difference-in-differences estimator: 0.004; 95% CI: −0.001, 0.009) 

and women of Other race and ethnicity (adjusted difference-in-differences estimator: 0.006; 

95% CI: −0.002, 0.014) (Table 4).

DISCUSSION

In this natural experiment study of spontaneous vaginal deliveries from 2009 to 2013, we 

report that the Dependent Coverage Provision was associated with an 1.0% increase in the 

labor neuraxial analgesia utilization rate among women aged 21 to 25 years compared with 

women aged 27 to 31 years.

It is noteworthy that albeit statistically significant, this increase in the labor neuraxial 

analgesia utilization rate associated with the Dependent Coverage Provision is small and 

unlikely of clinical significance. This small effect size can be explained by the small 

increases in the proportion of women with private health insurance coverage and with early 

initiation of prenatal care (as a proxy for better prenatal education) associated with the 
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Dependent Coverage Provision. Of note, the reported effect size for adverse obstetrical 

or maternal outcomes associated with health policies aiming to increase health insurance 

coverage is usually modest. For example, Daw et al. reported that the 2010 Dependent 

Coverage Provision was associated with a 0.20% (95% CI: 0.03, 0.30) adjusted decrease 

in the odds of preterm birth in the United States;12 we reported that the 2014 Medicaid 

expansion was associated with a 0.42% (95% CI: 0.07, 0.75) adjusted decrease in the odds 

of severe maternal morbidity in New York State.22 The small increase in the labor neuraxial 

analgesia utilization rate associated with the Dependent Coverage Provision also suggests 

that health insurance coverage alone may not be sufficient to increase the utilization of 

labor neuraxial analgesia. Efforts focusing on the patient’s anticipated use of neuraxial 

analgesia may be more effective. For example, reducing misconceptions and fears (e.g., 

fear of needles or of chronic back pain) about neuraxial analgesia through hospital-based 

prenatal educational programs have been associated with reduced misconceptions about 

labor neuraxial analgesia and increased labor neuraxial analgesia use.14 Of note, increased 

labor neuraxial analgesia use associated with the Dependent Coverage Provision was 

statistically significant for White and Hispanic women but not for Black and Other Race 

ethnicity women. This may be explained by the lower proportion of parents with private 

health insurance coverage in these minority groups.27

Previous research on the association of provision of health insurance coverage with labor 

neuraxial analgesia use is limited to one study by Xiao et al. on the 2014 Medicaid 

expansion authorized by the Patient Protection and Affordable Care Act.28 The 2014 

Medicaid expansion led to a significant reduction in insurance discontinuity for pregnant 

people, and to an increase in preconception, prenatal, and postpartum healthcare access 

and utilization.10,11 Analyzing birth certificate data, Xiao el al. reported that the Medicaid 

expansion was associated with an 1.5% (95%CI: 0.2, 2.9) increase in the labor neuraxial 

analgesia utilization rate among nulliparous women in states that expanded Medicaid 

compared to nulliparous women in states that did not expand Medicaid.28 This effect size 

is similar to the one observed in our study, and although statistically significant, is also 

unlikely of clinical significance.

Limitations

First, we have no information in the Natality file on health insurance coverage for parents 

of the women. Since only women whose parents have private health insurance coverage may 

have benefited from the Dependent Coverage Provision, our analysis should be restricted to 

these women. In the absence of data, we included everyone who was eligible based on age to 

benefit from the Dependent Coverage Provision. Therefore, the estimated increase in labor 

neuraxial analgesia utilization rate refers to the overall impact of the Dependent Coverage 

Provision on all women aged 21 to 25 years irrespective of their beneficiary status. The 

increase in labor neuraxial analgesia utilization rate associated with the Dependent Coverage 

Provision among the beneficiaries might be greater than the estimated 1% as reported in 

this study. Second, the duration of the preintervention period (from January 2009 to August 

2010, or 20 months) is relatively short which may make the estimate of the pre-intervention 

labor neuraxial analgesia trends unreliable. However, the duration of the pre-intervention 

period in our study is similar to the one used in other studies on the effect of the Dependent 
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Coverage Provision.12,15 Third, our results are susceptible to unmeasured confounding. 

Some important variables known to influence labor neuraxial analgesia utilization, such as 

actual participation in prenatal educational programs and anticipated use of labor neuraxial 

analgesia during labor, is not available in the Natality file.14,29 Fourth, we estimated 

some hospital characteristics (e.g., number of physician anesthesiologists or CRNAs) at 

the hospital-county level as a proxy for the hospital because the Natality file does not 

provide an hospital identifier. Furthermore, some hospital characteristics (e.g., teaching 

status) could not be estimated using the hospital-county level data. Last, our study sample 

was limited to 28 states. Since labor neuraxial analgesia utilization rates vary markedly by 

state, the specific states that are included in the study may not necessarily be nationally 

representative.5 Therefore, our findings may not be directly generalizable to the nation as 

whole.

Conclusion

Implementation of the Dependent Coverage Provision was associated with a statistically 

significant increase in labor neuraxial analgesia use, but the small effect size unlikely of 

clinical significance.
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Figure 1: 
The difference-in-differences method. This method compares the difference in the mean 

labor neuraxial analgesia utilization rate in women aged 21 to 25 years (red circles) before 

and after the implementation of the Dependent Coverage Provision (difference 1) to the 

difference in the mean labor neuraxial analgesia utilization rate in women aged 27 to 31 

years (blue squares) before and after the implementation of the Provision (difference 2). 

The difference between difference 1 and difference 2 (i.e., difference-in-differences) is 

estimated using the regression coefficient of a two-way interaction term between the age 

group (indicator of the 21 to 25 years old group) and the period (indicator of the post 

intervention period) in a linear regression model. For example, a regression coefficient of 

0.015 indicates that the Dependent Coverage Provision is associated with a 1.5% (absolute) 

increase in the probability of labor neuraxial analgesia in women aged 21 to 25 years 

compared to women aged 27 to 31 years.
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Figure 2: 
Flowchart of the study.

(a) The 28 states included are: CA, CO, DE, FL, GA, ID, IN, IA, KS, KY, MI, MT, NE, NH, 

NM, NY, ND, OH, OR, PA, SC, SD, TN, TX, UT, VT, WA, and WY.

(b) Reasons for exclusion are not mutually exclusive.

(c) Hospital county and patient residence county are required for merging birth data with 

county-level Area Health Resource File data.
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Figure 3: 
Temporal trends in labor neuraxial analgesia utilization rate in women aged 21 to 25 years 

(exposed; red color) and in women aged 27 to 31 years (unexposed; blue color). Each point 

represents the monthly labor neuraxial analgesia utilization rate. The grey rectangle indicates 

the implementation of the Dependent Coverage Provision (September 2010). For clarity 

purpose, the y-axis is truncated.
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