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Abstract 

Nurse practitioner (NP) scope of practice (SOP) reform has been shown to improve access to 

healthcare, leading to direct health benefits. However, given that NPs are likely to practice in 

underserved areas, liberalizing SOP may also have spillover benefits on safety net program 

participation, which would amplify the benefits of SOP expansion for underrepresented 

populations. In this paper, we study these potential spillovers by examining the effect of NP SOP 

expansions on enrollment in the Special Supplemental Nutrition Program for Women, Infants, and 

Children (WIC). Leveraging the staggered rollout of NP SOP expansions across states, we find 

that 3 years after NP SOP expansion, total WIC participation increased by 5.3%, driven by a 6.2% 

increase in the enrollment of women and a 5.6% increase in the enrollment of children. Mechanism 

analyses suggest that while access to healthcare is an important channel, the effect may also be 

driven by the fact that NPs are trained to deliver holistic, patient-centered care. Our results imply 

that spillovers on safety net program participation are another pathway by which NP SOP 

expansions can improve the health and well-being of underserved populations.  
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I. Introduction 

In the past two decades, many states enacted laws expanding nurse practitioner (NP) scope 

of practice (SOP) (McMichael and Markowitz 2023), granting these nonphysician providers 

greater autonomy in independently treating patients. These expansions have been shown to yield 

notable improvements in health care access and, as a result, better health outcomes (see Traczynski 

and Udalova 2018, McMichael 2023). Furthermore, given that NPs are more likely to practice in 

underserved areas and deliver care to underrepresented populations (Xue et al. 2019), liberalizing 

SOP might have spillover effects on participation in safety net programs, amplifying the health 

benefits of SOP expansion for underserved and underrepresented populations. Though a large body 

of evidence exists on the effects of SOP expansion on access to care and downstream health 

outcomes, little work has been done to understand the spillover effects of NP SOP laws on safety 

net program participation. Measuring the extent of these spillovers is important for understanding 

the full implications of scope of practice reform for health equity and wellbeing. 

In this paper, we assess these potential spillovers by estimating the effect of expanding 

scope of practice for nurse practitioners on enrollment in the Special Supplemental Nutrition 

Program for Women, Infants, and Children (WIC). Though WIC has been shown to yield numerous 

benefits for enrollees, the program is highly underutilized – in 2021, only 51% of eligible 

individuals received benefits (Kessler et al. 2023). Access to independent NPs might improve WIC 

enrollment through reducing information costs, as providers and clinics often assess patient 

eligibility for public programs after completing screening for social determinants of health (Garg 

et al. 2015, Thomas-Henkel and Schulman 2017, LaForge et al. 2018, Lynch et al. 2024, O’Gurek 

and Henke 2018). It may also reduce stigma associated with program enrollment, if providers can 

properly convey the benefits of program participation. 
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To estimate the effect of NP SOP expansion on WIC enrollment, we leverage the staggered 

rollout of full practice authority (FPA) for NPs across states using a difference-in-differences 

identification strategy. Implementation of this policy enables nurse practitioners to deliver care 

independently of a supervising physician, representing a significant expansion in scope of practice. 

To account for the staggered rollout of our treatment, we compute estimates using the approach 

described in Sun and Abraham (2021). Additionally, we estimate event studies to account for 

dynamics in the treatment effect. 

Using WIC administrative data from 2005-2019, we find that 3 years after NP FPA, WIC 

participation increases by 5.3% in treated states. The effects are most pronounced in states with 

high poverty rates and high nonwhite populations, which reflect the areas in which NPs are most 

likely to deliver care. We find that the increase in enrollment following NP FPA is highest for 

women and children, where we find effect sizes of 6.2% and 5.6%, respectively.  

Additional analyses suggest there are two mechanisms driving the effect of NP FPA on 

WIC enrollment. First, we provide suggestive evidence that NP FPA increases access to care for 

the WIC-eligible population. Access to care might be an important channel by which WIC 

enrollment increases because clinics often screen patients for public programs as part of screening 

for social determinants of health (O’Gurek and Henke 2018). Second, we show that the uptake in 

WIC following NP SOP may be driven by the unique nature of NPs in delivering holistic, patient-

centered care through the nursing model. Specifically, we show that expansions in physician 

assistant scope of practice, which have similar effects on access to care but expose patients to a 

different type of provider, have no effect on WIC enrollment.  

Our work contributes to two broad strands of literature. First, we contribute to the literature 

on the effects of NP scope of practice expansions. Broadly, these laws have been shown to increase 



4 
 

access to care. Traczynski and Udalova (2018) find increases in the likelihood of regular checkups 

following NP FPA. McMichael (2023) finds reductions in mortality. We contribute to this literature 

by studying the spillover effects of this increased access to care on public program participation 

among women, infants, and children. Our findings may provide additional context for the results 

in Bhai and Mitchell (2024), who find improvements in children’s health following NP FPA. 

Generally, our results build on the body of evidence that provides empirical support for the benefits 

of NP SOP expansion. 

Second, we contribute to the literature on the determinants of safety net program 

participation, specifically as it relates to WIC enrollment. Broadly, WIC participation increases 

when there are increases in eligibility through expansions in other social safety net programs such 

as SNAP (Han 2020) and Medicaid (Ko 2024). We add to this literature by examining the potential 

spillover effect of expanding NP SOP on WIC participation. Our results also contribute to prior 

work related to the ease of enrolling in and accessing WIC including work that studies geographic 

proximity (Meckel et al. 2023, Rossin-Slater 2013), EBT rollout (Meckel 2020, Hanks et al. 2019), 

and transaction costs (Bitler et al. 2003).  

Our results have important policy implications. Notably, we show that liberalizing scope 

of practice for nurse practitioners has spillover effects on safety net program participation. This 

suggests another pathway by which SOP expansion can improve the health and wellbeing of 

underserved populations. Furthermore, we provide policymakers with a potential tool for 

increasing enrollment in beneficial yet underutilized public programs. Specifically, our findings 

imply that initiatives which improve access to care and emphasize more holistic care might reduce 

information costs pertaining to program enrollment and thereby increase safety net program 

participation.  
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II. Background 

 

Nurse Practitioner Scope of Practice Laws 

Nurse practitioners (NPs) are registered nurses that have completed a Master of Science in 

Nursing (MSN) and subsequently passed a national certification exam. NPs receive training under 

a nursing model of education, which emphasizes a patient-centered, holistic approach to treating 

patients. This contrasts with the medical model that is used to train physicians and physician 

assistants, which emphasizes the biology of disease and treatment. Though NPs practice in a 

variety of settings, the majority practice in an area of primary care, such as family practice, 

pediatrics, or women’s health (AANP 2024). NPs are known to be especially important in the 

delivery of care to underserved populations; patients who are low income or reside in rural areas 

are significantly more likely to receive care from NPs (Patel et al. 2023, Xue et al. 2019) 

The role that NPs play in the delivery of care is governed by a set of regulations called 

scope of practice law, which are typically set at the state-level. In so-called “full practice” states, 

NPs have the same prescriptive authority as physicians and can practice without physician 

oversight. In “restricted practice” states, NPs are either limited in their prescribing authority or are 

required to practice under the supervision of a physician. As a result of intense political pressure 

and strong lobbying efforts, many states have expanded NP SOP by moving from restricted to full 

practice (McMichael 2017, Traczyncki and Udalova 2018). Specifically, between 2005 and 2019, 

18 states granted full practice authority to NPs (McMichael and Markowitz 2023). Figure 1 shows 

the geographic variation in SOP expansion over our sample period of 2005 to 2019. By the end of 

2019, 29 states (including District of Columbia) had implemented NP FPA, with the majority of 

those states being in the northern and western parts of the country. 
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A vast and growing literature has demonstrated that the expansion of NP FPA increases 

access to quality healthcare (Patel et al. 2019). Notably, Traczynski and Udalova (2018) find that 

expanding NP SOP increased the likelihood of having a routine checkup. Neff et al. (2018) show 

that individuals in states with full practice for NPs had shorter drive times to primary care. Other 

works have shown that the increase in access to care afforded by NP SOP expansion improves 

children’s health (Bhai and Mitchell 2024), reduces emergency department visits (McMichael et 

al. 2019), and reduces all-cause mortality (McMichael 2023).  

NP SOP expansions may also have spillover effects which can improve health outcomes 

and wellbeing through channels other than the direct effects of access to care. In particular, as NPs 

are more likely to deliver care in underserved areas and to underrepresented populations, 

expansion of NPs might affect enrollment in public safety net programs. Many clinics, especially 

those that serve underrepresented patients, screen patients for eligibility in public programs as part 

of screening for the social determinants of health (Thomas-Henkel and Schulman 2017, LaForge 

et al. 2018, Lynch et al. 2024). This is aided by the development and implementation of screening 

and referral tools such as those described in Garg et al. (2015) and O’Gurek and Henke (2018). 

Furthermore, as NPs receive training that emphasizes a holistic, patient-centered approach to 

treatment, these providers might be well-suited to communicate the benefits of program 

participation to patients. Through both of these mechanisms, proliferation of NPs in underserved 

areas might increase safety net program enrollment. If this is the case, this represents another 

mechanism by which NP scope of practice expansions can improve the well-being of 

underrepresented populations. 

WIC 

We examine WIC as a case study for the spillover effect of NP scope of practice expansions 

on safety net program participation. WIC is a federally funded program administered by states 
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with the goal of providing nutritional support to pregnant, postpartum, and breastfeeding mothers; 

infants; and children up to five years old. In fiscal year 2023, there were around 6.576 million 

average annual participants receiving an average of $56.06 per participant each month (USDA 

Food and Nutrition Service 2024). WIC provides in-kind benefits; participants receive vouchers 

or electronic benefit transfer cards that allow them to purchase specific qualified food items. To 

qualify for WIC benefits, a potential participant must not only fall into one of the above-mentioned 

categories, but also be below an income threshold and be assessed to be at a nutritional risk. The 

income requirements vary by state, but in general, if the potential participant is eligible for 

Medicaid, SNAP, or TANF, they automatically meet the income eligibility requirement. 

Previous studies have shown that WIC participation during pregnancy improves birth 

outcomes including increasing birth weights (Ko 2024, Hoynes et al. 2011), reducing the incidence 

of low birth weight (Currie & Rajani 2015, Bitler & Currie 2005), and reducing the probability of 

a premature birth (Currie & Rajani 2015). Further, Robinson (2013) also found that there are 

spillover health benefits for older male children living in a WIC participant’s household. WIC has 

also been found to impact the behavior of participating mothers including reducing exclusive 

breastfeeding duration (Bullinger & Gurley-Calvez 2016) and encouraging enrolled pregnant 

women to quit smoking (Yunzel-Butler et al. 2010).  

Despite the benefits of WIC, the USDA estimates that less than 60% of the population that 

qualifies for WIC participates in the program. Figure 2 displays the extent of this underutilization 

by participant type by year. Infants exhibit the highest utilization of WIC, coming in at around 

80% of eligible infants enrolled. Children have the lowest rate of utilization, with under 50% of 

eligible children enrolled in the program. Regarding the determinants of WIC participation, Bitler 

et al. (2003) found that WIC participation is higher in states that reduce the transaction costs 
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associated with participation in the program and lower in states with stricter eligibility 

requirements. Expanding other social programs such as SNAP (Han 2020) and Medicaid (Ko 

2024) also increases WIC participation rates. Beyond program expansions, closer proximity to 

WIC clinics or vendors also increases the likelihood that a mother will receive WIC benefits 

(Meckel et al. 2023, Rossin-Slater 2013). Potentially, the expansion of NP SOP might also increase 

WIC enrollment through increased access to clinics screening for WIC and increased access to 

providers that can communicate the benefits of WIC. 

 

III. Data 

For the outcome of WIC enrollment, we obtained state-level monthly WIC participation 

data from 2005 to 2019 from the USDA. The data contains information on total WIC participation 

for each state each year, as well as participation for each of the mutually exclusive subpopulations 

of women, infants (up to their first birthday), and children (up to their fifth birthday). The data also 

contains mutually exclusive subclassifications of these broader WIC categories. For example, the 

total women enrollment is divided into enrollment by pregnant women, postpartum women, and 

partially or exclusively breastfeeding women.1 Infant enrollment is divided into partially 

breastfeeding, fully breastfeeding, and fully formula-fed infants.2 To construct our main outcomes, 

we take logs of these WIC enrollment numbers.  

For the treatment variable of NP SOP expansions, we follow McMichael and Markowitz 

(2023) in the classification of state NP SOP laws. Specifically, we identify the date on which each 

state granted full practice authority (FPA) to nurse practitioners (NP). As shown in Figure 1, 18 

states granted FPA to NPs between 2005 and 2019. States that had not passed an NP SOP law by 

 
1 Before 2010, the data only contains the total enrollment of breastfeeding women. After 2010, this is separated into 

women fully and partially breastfeeding.  

2 Similar to the breastfeeding women subclassifications, the infant subclassifications are available only after 2010. 
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the end of 2019 were considered untreated. There are 10 (including District of Columbia) states 

that passed an NP SOP law prior to 2005. These states are considered always treated in our 

estimation.3  

We include several controls in our specification, including a control for the logged 

population. The group in the logged population control varies based on the WIC outcome such that 

we only include the relevant group for the outcome. For example, for the outcome of logged 

women enrollment, we include a control for the log of the number of women aged 15-44. For log 

infant enrollment, we include a control for the log number of individuals aged less than one. For 

log children’s enrollment, we include a control for the log number of individuals aged 1-4. For 

total enrollment estimates, we include a control for the log of the total of each of the above 

populations. The inclusion of these logged population controls allows us to interpret our estimates 

as percent changes in WIC enrollment rates. We also included controls for if the state expanded 

Medicaid, the percentage of the state that is in poverty, and age and sex profiles. We source this 

information from the American Community Survey 1-year estimates. 

Table 1 presents summary statistics for the main analytic sample. The table shows average 

WIC enrollment per 10,000 and several demographic measures in states that granted NP full 

practice authority before 2019 and states that did not.4 The only major demographic difference 

between the two groups is that states that did not grant NPs full practice have a slightly higher 

percent of the population that is below the federal poverty line. This difference helps to explain 

why WIC enrollment is higher on average in states that did not expand nurse practitioner scope of 

practice.  

 
3 To correct for the bias in TWFE, our preferred estimates from Sun and Abraham remove always treated units. 

4 WIC enrollment per 10,000 is the count of WIC participants divided by the population for the relevant subgroup (i.e. women 

15-44, infants, children 1-4) and multiplied by 10,000.  
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IV. Method 

 

To evaluate the spillover effects of NP SOP expansions on WIC enrollment, we leverage 

the staggered rollout of nurse practitioner FPA at the state level. To do this, we use a staggered 

difference-in-differences approach that compares the change in WIC enrollment for states that 

implemented NP FPA to the change in enrollment for states that maintained restricted practice. 

Our baseline empirical strategy is the following TWFE regression 

                                      ln𝑦𝑠𝑡 = 𝛽0 + 𝛽1FPA𝑠𝑡 + 𝛼𝑠 + 𝜏𝑡 + 𝛽𝑥′𝑋𝑠𝑡 + 𝜀𝑠𝑡                                   (1) 

where ln𝑦𝑠𝑡 is the log of total WIC enrollment for state 𝑠 at year-month 𝑡. FPA𝑠𝑡 is an indicator 

for if state 𝑠 has NP FPA at time 𝑡. 𝛼𝑠 and 𝜏𝑡 are state and year-month fixed effects that capture 

time-invariant heterogeneity between states and national shocks, respectively. 𝑋𝑠𝑡 is a vector of 

covariates including the logged group-specific population controls described above, the percentage 

of the state’s population in poverty, age profiles, and sex profiles. We also control for whether the 

state expanded Medicaid. The standard errors are clustered at the state-level. Our coefficient of 

interest is 𝛽1, which the average treatment on the treated (ATT). In this setting, 𝛽1 represents the 

percent change in WIC enrollment rates following NP FPA for states that expanded NP FPA.5  

Recent econometrics literature has shown that estimates of 𝛽1 are biased under TWFE if 

the treatment effects are time-varying and heterogeneous across cohorts. In particular, Goodman-

Bacon (2021) shows that 𝛽1 reflects a weighted average of the treatment effects of the underlying 

2x2 difference-in-difference comparisons, and some of these weights could be negative. To 

provide a causal estimate of the ATT that overcomes these concerns and is robust to dynamic and 

heterogeneous treatment effects, we estimate 𝛽1 using the procedure outlined in Sun and Abraham 

(2021) and conduct event studies that display the dynamics in the treatment effect. In the appendix, 

 
5 We can interpret the coefficient in this way because our outcome is logged and we include a log population control, 

acting as the denominator in the rate. 
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we additionally estimate 𝛽1 using the imputation procedure outlined in Borusyak, Jaravel, and 

Spiess (2024).6 

 In any case, our identification assumption is the canonical assumption of parallel trends. 

Namely, a causal interpretation of 𝛽1 rests on the assumption that the trend in WIC enrollment 

between the pre- and post-period in treated states would have been the same as the trend in 

comparison states had the treated states not expanded NP FPA. Though this assumption is 

untestable, we provide evidence for its validity by comparing the trend in WIC enrollment in 

treated and comparison states leading up to the treatment date – an analysis of pre-trends. We 

discuss this test further in the coming results section.  

V. Results 

 

Main Results 

 

Table 2 presents the estimates of 𝛽1 from equation (1) for the outcome of logged total WIC 

enrollment. Panel A presents estimates using TWFE and Panel B presents estimates from the 

estimator described in Sun and Abraham (2021) hereinafter SA. Column (1) contains the baseline 

estimates which includes only the log of total population control. Thus, all of our estimates can be 

interpreted as percentage changes in WIC enrollment rates following NP FPA. Column (2) adds 

the full set of controls. Column (3) removes the first three years post-FPA to estimate a long-run 

impact of NP FPA. This is inspired by a breadth of evidence suggesting that the effects of NP FPA 

take years to materialize given rigidities in contracts, practice agreements, and within-practice 

norms (see Smith (2021) for a discussion). 

 
6 The Sun and Abraham (2021) and Borusyak et. al (2024) methods remove always-treated units are from analysis prior to 

estimation, so states that have always had full practice autonomy for NPs are removed from the estimation in these specifications.  
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  Our TWFE estimates in columns (1) and (2) show little effect of NP FPA on WIC 

enrollment when including the full sample. However, when removing the first three years post-

FPA, we find large and significant effects of expanding NP SOP on WIC enrollment in the longer 

run. Our SA estimates in Panel B corroborate this pattern, though we do find significant, albeit 

smaller effects when using the whole sample. Specifically, our SA estimates show that NP FPA 

increases WIC enrollment by 3.6%, but the effect rises to 5.3% after 3 years of FPA.  

 The event studies for logged total enrollment are presented in Figure 3. While the results 

in Table 2 are at the monthly level, the event studies are collapsed to the year level. In blue 

diamonds we present the TWFE estimates and in red triangles we show the SA estimates. The two 

estimations yield very similar results. We draw two main conclusions from these plots. First, all 

of the pre-period estimates are insignificant, suggesting that states where SOP was expanded 

experienced similar pre-FPA trends in WIC enrollment as states where SOP was not expanded. 

This suggests that treated states would have experienced similar trends as comparison states had 

FPA not been granted, supporting the identification assumption of parallel trends. Second, the first 

three years post-FPA show little change in WIC enrollment. In the fourth year, we observe an 

uptick in WIC enrollment rates, which continues to grow before stabilizing after a decade post-

FPA. This supports the existing literature which finds that the effects of NP FPA take years to 

materialize (Smith 2021, McMichael 2023), and motivates our analysis from column (3) of Table 

2 which removes the first 3 years post-FPA to estimate a longer run effect of NP FPA. 

 The previous results suggest that expanding NP SOP increases total WIC enrollment. 

However, total WIC enrollment consists of the sum of women, infants, and children enrollment. 

In Table 3, we estimate the effect of NP FPA on each type of WIC enrollment separately. For all 

specifications, we report estimates after removing the first 3 years post-FPA. For both the TWFE 
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and SA estimates, we find that the effect of NP FPA on WIC enrollment is driven by increases in 

the enrollment of women and children. Namely, SA estimates in Panel B indicate that NP FPA 

increases the enrollment of women by 6.2% and children by 5.6% after 3 years of NP FPA. The 

SA estimator also indicates that the enrollment of infants increases by 3.6%, but since those results 

are not replicated in the TWFE or our later robustness check using the Borusyak, Jaravel, and 

Spiess (2024) estimator we are not confident in this finding and believe it could be a result of the 

estimation method. Further, since around 80% of all eligible infants participate in WIC (as shown 

in Figure 1), it is possible that expanding NP SOP did not induce a sufficiently large change to 

move the margins in the already high participation of infants. 

The corresponding event studies, disaggregated by type of enrollment and collapsed to the 

year, are presented in Figure 4. Panel A contains the TWFE results and Panel B contains the SA 

results. We show the enrollment of women in blue diamonds, infants in red triangles, and children 

in green circles. As in Figure 3, we find no evidence of pre-trends for any of the WIC enrollment 

types. Furthermore, we continue to find that there is no effect of NP FPA on any of the WIC 

enrollment types in the first 3 years after NPs were granted FPA. Starting in year 4 post-FPA and 

onward we find an increasing trend in WIC enrollment, and starting around year 7 there is a 

statistically significant increase in WIC enrollment for women and children. As suggested in the 

analysis in Table 3, the estimates for infants do not show a significant increase in participation for 

any of the post-FPA time periods, further confirming that the increase in total WIC participation 

is driven by increases in women and children’s participation.   

The WIC data also disaggregates women and infants into mutually exclusive subtypes. For 

example, total women disaggregate to pregnant women, breastfeeding women, postpartum 

women. Starting in 2010, breastfeeding women are further disaggregated to fully and partially 
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breastfeeding women. Also starting in 2010, infants are disaggregated into fully breastfed infants, 

partially breastfed infants, and fully formula-fed infants. In Appendix Table 2, we report results 

for the impact of NP FPA on WIC participation for each of these subtypes. Again, all specifications 

remove the first 3 years post-FPA. Looking at the SA results, we find that 3 years after NP FPA, 

pregnant and postpartum women’s WIC participation increases by 4.7% and 9.1% respectively. 

Total breastfeeding women’s participation increases by 7.2%, but we are unable to determine 

whether the increase is due to an increase in partial or total breastfeeding. Interestingly, we find 

an increase in fully breastfeed infant participation, but this increase is completely offset by a 

decrease in partially breastfeed infants participating. This result might be explained by NPs 

encouraging more WIC-participating mothers to switch to fully breastfeeding their infants 

(Brzezinski, Mimm, and Porter 2018, Hellings and Howe 2000). Since fully and partially 

breastfeeding are substitutes for each other, this would explain why we do not find a large effect 

of NP FPA on infant participation. It should be noted that we only find statistically significant 

effects for the SA results, so these results should be interpreted as suggestive evidence. 

 

Robustness 

 

 In this section, we perform robustness checks for our main NP FPA analysis. First, we 

assess whether the effects we estimate in the previous section are a function of the chosen DID 

estimator as opposed to the existence of a meaningful treatment effect. To do this, we estimate the 

main DID specification using the imputation estimator described in Borusyak, Jaravel, and Spiess 

(2024). The results are presented in Appendix Table A1. As in the main results, we document 

significant increases in the WIC enrollment of women and children, leading to a positive effect of 

NP FPA on total WIC enrollment. The imputation estimator additionally finds a sizeable negative 

effect of NP FPA on infant enrollment. However, this negative effect is not present in either of the 
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TWFE estimates or SA estimates, which leads us to believe that this estimated effect is a product 

of the imputation procedure. Aside from this estimate, the results in Appendix Table A1 are 

qualitatively similar to our main results.  

 Second, we assess whether the main estimates are driven by particular states. Potentially, 

a singular state may experience a large spurious increase in WIC enrollment at the same time as 

NP FPA expansion, which could then translate to noticeable effects for the whole sample. We test 

for this in Figure 5 by estimating the preferred specification (Column (3) of Table 2) by iteratively 

dropping states. Our results are remarkably stable regardless of which states are included in our 

estimation, allaying concerns that the main estimated effects are driven by outlier states.  

 

Heterogeneity 

 

 Previous literature shows that NPs are more likely to deliver care to underserved 

populations, including minorities and those below 100% of the federal poverty line (Xue et al. 

2019). At the same time, underserved populations are more likely to be eligible for WIC. 

Therefore, expanding NP SOP should have greater spillover effects on WIC enrollment for 

underserved populations relative to populations with already-adequate healthcare access.  

To assess whether this is true, we perform two heterogeneity analyses. First, we stratify the 

main analysis by states that have an above-median percentage of population nonwhite versus states 

that have a below-median percentage of population nonwhite.7 The results are presented in Table 

4. The effects are entirely concentrated in states that have a large nonwhite population. Namely, 

the SA estimates in Panel B indicate that NP FPA increases WIC enrollment by 9.4% in states 

with a large nonwhite population and has negligible effects on WIC enrollment in states with a 

 
7 The median is calculated based on the nonwhite percentages of other states. In other words, we identify the 

percentage of the population that is nonwhite for each state, then compute the median from this set. Therefore, this 

process splits the sample into two equal-size groups.  
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low nonwhite population. This pattern of larger effects in states with a large nonwhite population 

holds true across all types of enrollment: women, infants, and children. 

 Similarly, Table 5 stratifies the analysis by states that have an above-median percentage 

of the population in poverty versus states that have a below-median percent in poverty. States with 

an above-median poverty percentage experience a larger increase in total WIC enrollment than 

states with a below-median poverty rate, 8.7% versus 3.7%, a 4 percentage point difference. This 

pattern holds when looking at enrollment by type; states with above-median percent in poverty 

experience larger increases in women, infant, and children enrollment after NP FPA than their 

counterpart states that have a below-median percentage in poverty. Overall, these two 

heterogeneity analyses corroborate existing literature in finding larger effects of NP FPA in 

underserved areas. 

Mechanisms 

Our main results show that expanding NP scope of practice leads to increases in WIC 

enrollment. We identify two main mechanisms by which this effect operates. First, NP SOP 

expansion might increase WIC enrollment due to increased access to care, which might lower 

information costs associated with program enrollment. This is evident in the fact that providers 

and clinics will often screen patients for eligibility in public programs and encourage enrollment 

among those who are eligible but not enrolled (Garg et al. 2015, Thomas-Henkel and Schulman 

2017, LaForge et al. 2018, Lynch et al. 2024, O’Gurek and Henke 2018). This ensures that women 

with little information about how to enroll in WIC have this information upon making a healthcare 

visit.  

We confirm the mechanism of access to care by establishing whether NP FPA increases 

access to care for women, infants, and children less than five. Though prior work demonstrates 



17 
 

that NP FPA increases access to care (Patel et al. 2019), less is known about the improvement in 

access among the WIC-eligible population specifically.  

To estimate the effect of NP FPA on access to care for this population, we use survey data 

from the National Health Interview Survey from 2005 to 2018.8 We focus on two variables that 

provide information on access to care: whether the respondent has a usual place of care and if it 

has been over a year since the respondent has been to the doctor. We limit the survey responses to 

women with children less than five years old or children less than five years old, constituting a 

measure of WIC-eligible population. We aggregate the data to the census region-month level and 

estimate the following specification: 

𝑦𝑟𝑡 = 𝛽0 + 𝛽1ShareFPA𝑟𝑡 + 𝛼𝑟 + 𝜏𝑡 + 𝛽𝑥′𝑋𝑟𝑡 + 𝜀𝑟𝑡 

Where 𝑦𝑟𝑡 is the average healthcare access outcome among individuals in census region 𝑟 in year-

month 𝑡. ShareFPA𝑟𝑡 represents the share of region 𝑟’s total population that is exposed to NP FPA. 

In different specifications, we include lags of this variable (i.e., ShareFPA𝑟,𝑡−1) to estimate the 

dynamics of increasing NP autonomy. This is a crude overall measure but still provides a sense of 

the proliferation of NPs in a given geography. As in our main specification, we include place and 

time fixed effects represented by 𝛼𝑟 and 𝜏𝑡 and a set of controls contained in 𝑋𝑟𝑡. 

The results are presented in Appendix Table 3. The results in Panel A illustrate that the 

share of the population exposed to NP FPA is positively correlated with the likelihood of reporting 

a usual place of care four years later. While only significant at 90% level, this result provides 

suggestive evidence that granting NPs full practice autonomy increases access to care among the 

WIC-eligible population. The fact that this effect appears after four years of exposure to NP FPA 

is consistent with our event studies, which show WIC enrollment increasing about four years after 

 
8 We omit the 2019 NHIS as it does not contain the variables of interest for this analysis. 
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NP FPA. Furthermore, Panel B of Appendix Table 3 shows that the share of the population 

exposed to NP FPA is negatively correlated with the likelihood of going more than one year since 

seeing a doctor four years later, though the result is not significant. Together, these results provide 

suggestive evidence that NP FPA increases access to care among the WIC-eligible population, 

which may reduce the information costs associated with WIC enrollment and thereby increase 

participation. 

Beyond access to care, we note a second mechanism which can potentially explain our 

estimated effects of NP FPA on WIC enrollment. Clearly, the expansion of NP SOP increases 

exposure of patients to nurse practitioners. NPs receive training under the nursing model, which 

emphasizes a patient-centered, holistic approach to treating patients. This contrasts with physicians 

and physician assistants, who receive training under the medical model, which emphasizes a 

biology-focused approach to treating disease. Because of this difference in training, an NP might 

be more likely to discuss aspects of the patient’s life beyond just their health care needs, including 

enrollment in public programs for which the patient is eligible (Matteliano and Street 2012). This 

might also reduce the stigma associated with program enrollment if NPs can effectively 

communicate the benefits of program participation. Therefore, while our effects may be attributed 

to increased access to care, they may also be attributable to the fact that NP FPA increases access 

to a type of provider that uses a unique patient-centered approach in treatment. 

To assess whether this is the case, we leverage a different SOP policy which has similar, 

albeit smaller effects on access to care (McMichael 2023) - the expansion of physician assistant 

(PA) scope of practice to remote practice authority (RPA). Whereas full practice authority for NPs 

allows the NP to practice independently of a physician, remote practice authority for PAs merely 

reduces the amount of day-to-day physician supervision required. Though PA RPA has been shown 
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to yield improvements in access to care, it does not expose patients to a patient-centered provider 

type, as PAs receive training under the same medical model physicians. Therefore, estimating the 

effect of PA RPA on WIC enrollment will allow us to develop a sense of whether or result is driven 

by access to care or access to a particular provider type.  

Appendix Table A4 presents the results for the effect of state-level RPA for PAs on WIC 

enrollment and WIC enrollment by type. Column (1) shows that total enrollment in WIC does not 

have a statistically significant change three years after PA RPA. In fact, the coefficient estimate is 

negative. Looking to the types of WIC enrollment, we see no statistically significant change for 

women and infants following PA RPA, and a 4.4% statistically significant decrease in the 

enrollment of children. Overall, these results show that increasing access to care through 

expanding PA SOP does not yield increases in WIC enrollment, providing suggestive evidence that 

the effect of NP SOP on WIC enrollment partially operates through access to a uniquely trained 

provider type. 

VI. Discussion 

 

In this paper, we assess whether NP SOP expansions have spillover effects on enrollment 

in safety net programs, specifically WIC. We find that WIC enrollment increases by 5.3% after 3 

years of NP full practice authority in treated states. As the average total WIC enrollment in treated 

states is about 800 individuals per 10,000 population, our estimate of 5.3% implies that NP FPA 

leads to about 42 additional WIC enrollees per 10,000 population. 

To further put our results further into context, Smith (2021) finds that relaxed scope of 

practice laws for NPs increases the share of NP-provided visits billed independently by 13%, 

which can be interpreted as a sort of first stage. In turn, Traczynski and Udalova (2018) find that 

NP SOP expansions increased primary care utilization by 5% on the extensive margin. Finally, 
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McMichael (2023) finds a 2% reduction in healthcare-amenable deaths following NP full practice 

authority. Our long-run estimate of 5.3% increase in WIC enrollment is highly reasonable given 

the established literature on the effects of NP SOP expansions. Our estimated effect size is smaller 

than Smith’s (2021) “first stage” estimate of 13%, likely reflecting the fact that not all individuals 

seen by an NP are eligible for WIC, and larger than McMichael’s 2% estimate from healthcare-

amenable deaths, which can be viewed as a lower bound given the challenge in averting these 

deaths.  

Our estimates are most pronounced for the enrollment of women and children, where we 

find effect sizes of 6.2% and 5.6%, respectively. Specifically, given the average WIC enrollment 

for these groups, our estimates imply that NP FPA leads to 14 additional women enrollees per 

10,000 women and 141 additional child enrollees per 10,000 children. This is a notable finding, as 

women and children significantly underutilize WIC, as seen in Figure 2. Though we do not find 

that NP FPA leads to large increases in the number of infants enrolled in WIC, there is suggestive 

evidence of an underlying increase in the number of enrolled infants fully breastfeeding and a 

decline in the number of enrolled infants partially breastfeeding. As mentioned, this shift in infant 

enrollment to fully breastfeeding might be attributable to the support and knowledge of 

breastfeeding by NPs (Brzezinski, Mimm, and Porter 2018, Hellings and Howe 2000). Overall, 

the fact that there is a small effect of NP FPA on total infant enrollment might be explained by the 

fact that infants experience the highest utilization of WIC, making it difficult to affect WIC 

enrollment for this population other than by changing of composition of enrolled infants. 

Our results have numerous implications for policy. Notably, our results support the 

growing body of evidence on the benefits of nurse practitioner scope of practice expansions. 

Generally, we show that expanding NP autonomy can have spillover benefits on public program 
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participation. In that sense, we add to the evidence that documents the importance of NPs in 

delivering care to underserved populations. In our heterogeneity analyses, we find that NP FPA 

leads to larger increases in WIC enrollment in states with high poverty rates and a high minority 

population. This suggests that NPs may be most impactful in delivering care and social support to 

these populations. Ultimately, our results highlight an additional mechanism by which expansion 

of autonomy for nurse practitioners can improve the health and well-being of underserved 

populations. 

Furthermore, our results provide a better understanding of the determinants of public 

program participation. Though many scholars have recognized the benefits of WIC enrollment, a 

substantial number of eligible individuals are not enrolled in the program. Our findings suggest 

that there is a potential role for policymakers in increasing the utilization of WIC. In particular, 

public health initiatives which improve access to care may reduce information costs and stigma 

surrounding program participation, thereby enabling more eligible individuals to obtain benefits 

from public programs. As healthcare access initiatives have direct health benefits which are 

already attractive to policymakers, our findings show that such initiatives are likely to have 

spillover benefits, further increasing the attractiveness of these policies. 

VII. Conclusion 

 Do nurse practitioner scope of practice expansions have spillover effects on safety net 

program participation? Leveraging the staggered rollout of full practice authority for nurse 

practitioners, we find that WIC enrollment increases by 5.3% after three years of NP FPA. In 

particular, we find that NP FPA increases WIC participation for women and children such that 3 

years after the implementation of NP FPA, an additional 14 women and 141 children per 10,000 

population participate in WIC. Our results suggest another pathway by which scope of practice 
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expansions can improve the health and wellbeing of underrepresented populations. Future work 

should investigate if NP FPA has spillover effects on participation in other social safety net 

programs such as Medicaid and SNAP as well as delve deeper into the specific mechanisms by 

which these spillovers operate. 
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Figures 

 

Figure 1: States that Expanded Nurse Practitioner Scope of Practice between 2005 and 2019 

 

Source: NP FPA classifications are based on McMichael and Markowitz (2023). 
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Figure 2: WIC Coverage Rates by Year 

 

 
Source: USDA Food and Nutrition Service 

Notes: Starting in 2018, the U.S. Census Bureau changed their methodology for calculating the number of eligible 

individuals. 
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Figure 3: Dynamics in the Effect of NP FPA on Total WIC Enrollment 

 

Source: WIC enrollment data, SOP classifications as in McMichael and Markowitz (2023), and American Community 

Survey 1-year estimates. 

Notes: Event studies are estimated after first collapsing monthly data to the year level. Each model includes state and 

year fixed effects; controls for the log of WIC-eligible population, Medicaid expansion status, percentage of the state 

population in poverty, percentage under 18 years, percentage 65 years or older, and percentage female. Blue diamonds 

represent TWFE estimates and red triangles are the Sun and Abraham (2021) estimates. Lines represent 95% 

confidence intervals. 
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Figure 4: Dynamics in the Effect of NP FPA on WIC Enrollment by Type 

Panel A: TWFE 

 

Panel B: Sun & Abraham 

 

Source: WIC enrollment data, SOP classifications as in McMichael and Markowitz (2023), and American Community 

Survey 1-year estimates. 

Notes: Event studies are estimated after first collapsing monthly data to the year level. Each model includes state and 

year fixed effects; controls for the log of WIC-eligible population, Medicaid expansion status, percentage of the state 

population in poverty, percentage under 18 years, percentage 65 years or older, and percentage female. Blue diamonds 

represent estimates for women enrollment, red triangles for infant enrollment (< 1 years), and green circles for children 

enrollment (1-5 years). Lines represent 95% confidence intervals. 
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Figure 5: Effect of NP FPA on WIC Enrollment by Iteratively Dropping States 

(a) TWFE                                                   (b) Sun & Abraham 

 

Source: WIC enrollment data, SOP classifications as in McMichael and Markowitz (2023), and American Community 

Survey 1-year estimates. 

Notes: Each blue diamond represents the coefficient estimate for the preferred specification after dropping all 

observations corresponding to the state listed on the vertical axis. Each model drops the first 3 years post-policy and 

includes state and year fixed effects; controls for the log of WIC-eligible population, Medicaid expansion status, 

percentage of the state population in poverty, percentage under 18 years, percentage 65 years or older, and percentage 

female (specification in column (3) of Table 2). Panel (a) on the left contains TWFE estimates and Panel (b) on the 

right contains Sun & Abraham estimates. Lines represent 95% confidence intervals. 

 

 

 

 



31 
 

Tables 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Source: WIC enrollment data, SOP classifications as in McMichael and Markowitz (2023), 

and American Community Survey 1-year estimates. 

Notes: States that granted NP FPA are those that enacted the NP FPA legislation before 2019. 

Those that did not grant NP FPA are the states that did not enact NP FPA legislation before 

2019. WIC enrollment is the count of WIC participants divided by the WIC-eligible 

population (i.e. women 15-44, children 1-4, infants) and multiplied by 10,000. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1: Summary Statistics  

 Granted NP FPA   Did not grant NP FPA  

 Mean SD  Mean SD 

Enrollment per 10k      

Total 796.701 169.31  904.093 177.951 

Women 260.617 59.956  304.792 66.735 

Infant 2109.16 420.337  2552.895 478.445 

Children 2256.829 544.276  2415.534 484.1 

Covariates      
% Female 0.504 0.009  0.51 0.004 

% < 18 years 0.231 0.025  0.236 0.016 

% 65 + 0.142 0.025  0.143 0.02 

% < 100 FPL 0.123 0.028   0.149 0.029 

Number of states 29   22 
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Table 2: Effect of FPA for NP on Total WIC Enrollment 

 (1) (2) (3) 

Panel A: TWFE 

Log(Total 

Enrollment) 

Log(Total 

Enrollment) 

Log(Total 

Enrollment) 

FPA 0.0189 0.0185 0.0682** 

  (0.0231) (0.0206) (0.0304) 

Observations 9180 9180 8352 

    

Panel B: Sun & Abraham 

Log(Total 

Enrollment) 

Log(Total 

Enrollment) 

Log(Total 

Enrollment) 

FPA 0.039*** 0.036*** 0.0528*** 

  (0.0074) (0.0074) (0.0091) 

Observations 5940 5940 5112 

Population control X X X 

All controls  X X 

Dropping 3 years post-FPA     X 
Source: WIC enrollment data, SOP classifications as in McMichael and Markowitz (2023), and American Community 

Survey 1-year estimates. 

Notes: All columns include state and year fixed effects. Column (1) contains controls for the log of WIC-eligible 

population. Column (2) adds controls for Medicaid expansion status, percentage of the state population in poverty, 

percentage under 18 years, percentage 65 years or older, and percentage female. Column (3) removes the first 3 years 

post-FPA. Standard errors are clustered at the state-level. * p <0.1, ** p <0.05, *** p<0.01 
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Table 3:  Effect of FPA for NP on WIC Enrollment, by Type 

 (1) (2) (3) 

Panel A: TWFE Log(Women) Log(Infants) Log(Children) 

FPA 0.0790*** 0.0309 0.0809** 

  (0.0255) (0.0299) (0.0397) 

Observations 8352 8352 8352 

    
Panel B: Sun & Abraham Log(Women) Log(Infants) Log(Children) 

FPA 0.0619*** 0.0361*** 0.0562*** 

  (0.0096) (0.0136) (0.0101) 

Observations 5112 5112 5112 

Population control X X X 

All controls X X X 

Dropping first 3 years post-policy X X X 
Source: WIC enrollment data, SOP classifications as in McMichael and Markowitz (2023), and American Community 

Survey 1-year estimates. 

Notes: All columns include state and year fixed effects; controls for the log of WIC-eligible population for the relevant 

subgroup, Medicaid expansion status, percentage of the state population in poverty, percentage under 18 years, 

percentage 65 years or older, and percentage female. Standard errors are clustered at the state-level. * p <0.1, ** p 

<0.05, *** p<0.01 
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Table 4: Heterogeneity in the Effect of NP FPA by Percentage Nonwhite  

 Log(Total)  Log(Women)  Log(Infants)  Log(Children) 

 (1) (2)  (3) (4)  (7) (8)  (9) (10) 

Panel A: TWFE 

Above 

median % 

nonwhite 

Below 

median % 

nonwhite   

Above 

median % 

nonwhite 

Below 

median % 

nonwhite   

Above 

median % 

nonwhite 

Below 

median % 

nonwhite   

Above 

median % 

nonwhite 

Below 

median % 

nonwhite 

FPA 0.1448*** -0.0382  0.1474*** -0.0188  0.1035*** -0.0615  0.1607*** -0.0484 

  (0.0324) (0.0276)   (0.0260) (0.0228)   (0.0332) (0.0373)   (0.0441) (0.0391) 

Observations 4260 4092  4260 4092  4260 4092  4260 4092 

            

Panel B: Sun & Abraham 

Above 

median % 

nonwhite 

Below 

median % 

nonwhite   

Above 

median % 

nonwhite 

Below 

median % 

nonwhite   

Above 

median % 

nonwhite 

Below 

median % 

nonwhite   

Above 

median % 

nonwhite 

Below 

median % 

nonwhite 

FPA 0.0943*** 0.0031  0.0886*** 0.0065  0.0629*** -0.0111  0.1091*** -0.0088 

  (0.007) (0.011)   (0.0109) (0.0137)   (0.0155) (0.0209)   (0.0065) (0.0102) 

Observations 2460 2652   2460 2652   2460 2652   2460 2652 

Population control X X  X X  X X  X X 

All controls X X  X X  X X  X X 

Dropping first 3 years post-policy X X  X X  X X  X X 
Source: WIC enrollment data, SOP classifications as in McMichael and Markowitz (2023), and American Community Survey 1-year estimates. 

Notes: All columns include state and year fixed effects; controls for the log of WIC-eligible population for the relevant subgroup, Medicaid expansion status, percentage of the 

state population in poverty, percentage under 18 years, percentage 65 years or older, and percentage female. States are partition based on if they are above or below the median % 

of population that is nonwhite. Standard errors are clustered at the state-level. * p <0.1, ** p <0.05, *** p<0.01 
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Table 5:  Heterogeneity in the Effect of NP FPA by Percentage in Poverty 

 Log(Total)  Log(Women)  Log(Infants)  Log(Children) 

 (1) (2)  (3) (4)  (7) (8)  (9) (10) 

Panel A: TWFE 

Above 

median % 

poverty 

Below 

median % 

poverty   

Above 

median % 

poverty 

Below 

median % 

poverty   

Above 

median % 

poverty 

Below 

median % 

poverty   

Above 

median % 

poverty 

Below 

median % 

poverty 

FPA 0.1314** 0.047  0.0924 0.0799**  0.0713 0.035  0.1730*** 0.0396 

  (0.0490) (0.0380)   (0.0561) (0.0333)   (0.0514) (0.0380)   (0.0493) (0.0464) 

Observations 4320 4032  4320 4032  4320 4032  4320 4032 

            

Panel B: Sun & Abraham 

Above 

median % 

poverty 

Below 

median % 

poverty   

Above 

median % 

poverty 

Below 

median % 

poverty   

Above 

median % 

poverty 

Below 

median % 

poverty   

Above 

median % 

poverty 

Below 

median % 

poverty 

FPA 0.0869*** 0.0371**  0.0623*** 0.0477***  0.0877*** 0.014  0.085*** 0.0397** 

  (0.02) (0.0175)  (0.0193) (0.0155)  (0.0163) (0.0251)  (0.0259) (0.0172) 

Observations 11.8885 10.8493   10.4821 9.3909   10.538 9.4288   11.1807 10.2026 

Population control X X  X X  X X  X X 

All controls X X  X X  X X  X X 

Dropping first 3 years post-policy X X   X X   X X   X X 
Source: WIC enrollment data, SOP classifications as in McMichael and Markowitz (2023), and American Community Survey 1-year estimates. 

Notes: All columns include state and year fixed effects; controls for the log of WIC-eligible population for the relevant subgroup, Medicaid expansion status, percentage of the state 

population in poverty, percentage under 18 years, percentage 65 years or older, and percentage female. States are partition based on if they are above or below the median % of 

population that is in poverty. Standard errors are clustered at the state-level. * p <0.1, ** p <0.05, *** p<0.01 
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Appendix 

 

Source: WIC enrollment data, SOP classifications as in McMichael and Markowitz (2023), and American Community Survey 

1-year estimates. 

Notes: All columns include state and year fixed effects; controls for the log of WIC-eligible population for the relevant 

subgroup, Medicaid expansion status, percentage of the state population in poverty, percentage under 18 years, percentage 

65 years or older, and percentage female. Standard errors are clustered at the state-level. * p <0.1, ** p <0.05, *** p<0.01 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix Table A1: Effect of FPA for NP on Total WIC Enrollment, Estimated by DID Imputation 

 (1) (2) (4) (5) 

Panel A: DID Imputation Log(Total) Log(Women) Log(Infants) Log(Children) 

FPA 0.0346* 0.0433** -0.0557*** 0.0697** 

  (0.0201) (0.0170) (0.0169) (0.0271) 

Observations 6408 6408 6408 6408 

Population control X X X X 

All controls X X X X 

Dropping first 3 years post-policy X X X X 
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Source: WIC enrollment data, SOP classifications as in McMichael and Markowitz (2023), and American Community Survey 1-year estimates. 

Notes: All columns include state and year fixed effects; controls for the log of WIC-eligible population for the relevant subgroup, Medicaid expansion status, percentage 

of the state population in poverty, percentage under 18 years, percentage 65 years or older, and percentage female. Standard errors are clustered at the state-level. * p <0.1, 

** p <0.05, *** p<0.01 

 

Appendix Table A2: Effect of FPA for NP on WIC Enrollment by Subtype  

 (1) (2) (3) (4) (5) (6) (7) (8) 

Panel A: TWFE 

Log(Pregnant 

women) 

Log(Fully 

breastfeeding 

women) 

Log(Partially 

breastfeeding 

women) 

Log(Total 

breastfeeding 

women) 

Log(Post-

partum women) 

Log(Fully 

breastfed 

infants) 

Log(Partially 

breastfed 

infants) 

Log(Fully 

formula-

fed 

infants) 

FPA 0.0378 0.0072 0.0671 0.0803* 0.1041* 0.106 0.0864 0.0018 

  (0.0401) (0.0853) (0.1057) (0.0402) (0.0585) (0.1218) (0.0818) (0.0017) 

Observations 8352 5523 5535 8352 8352 5535 5535 5535 

         

Panel B: Sun & 

Abraham 

Log(Pregnant 

women) 

Log(Fully 

breastfeeding 

women) 

Log(Partially 

breastfeeding 

women) 

Log(total 

breastfeeding 

women) 

Log(Postpartum 

women) 

Log(Fully 

breastfed 

infants) 

Log(Partially 

breastfed 

infants) 

Log(Fully 

formula-

fed 

infants) 

FPA 0.047*** 0.0308* 0.0216 0.0721*** 0.0912*** 0.0578** -0.0736** 0.0018 

  (0.0148) (0.016) (0.0262) (0.0164) (0.0179) (0.0255) (0.034) (0.0012) 

Observations 5112 3321 3321 5112 5112 3321 3321 3321 

Population control X X X X X X X X 

All controls X X X X X X X X 

Dropping first 3 

years post-policy 
X X X X X X X X 
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Appendix Table A3: Association Between the Share of Population Exposed to NP FPA and Access to Care 

Among Likely WIC-eligible Individuals 

 (1) (2) (3) (4) (5) (6) 

Panel A: Has usual place of care             

Share of population exposed to NP FPA 0.0268     0.0165 

 (0.0188)     (0.0259) 

Share of population exposed to NP FPA at t-1  0.0172    -0.0303* 

  (0.0196)    (0.0121) 

Share of population exposed to NP FPA at t-2   0.0335   0.0642** 

   (0.0325)   (0.0172) 

Share of population exposed to NP FPA at t-3    0.0141  -0.0278 

    (0.0334)  (0.0269) 

Share of population exposed to NP FPA at t-4     0.1315* 0.1674* 

          (0.0495) (0.0528) 

Observations 672 624 576 528 480 480 

Dep var mean 0.9281 0.9278 0.9282 0.9281 0.9282 0.9282 

       
Panel B: Been > 1 year since seen doctor             

Share of population exposed to NP FPA -0.0152     -0.0066 

 (0.0170)     (0.0671) 

Share of population exposed to NP FPA at t-1  -0.0286    -0.0246 

  (0.0231)    (0.0301) 

Share of population exposed to NP FPA at t-2   0.0198   0.0103 

   (0.0222)   (0.0333) 

Share of population exposed to NP FPA at t-3    0.0167  0.0292 

    (0.0299)  (0.0349) 

Share of population exposed to NP FPA at t-4     -0.2076 -0.2194 

          (0.1290) (0.0969) 

Observations 672 624 576 528 480 480 

Dep var mean 0.0716 0.0717 0.0714 0.0706 0.0701 0.0701 
Source: National Health Interview Survey, 2005 to 2018 and SOP classifications as in McMichael and Markowitz (2023) 

Notes: We limit the survey responses to women with children less than five years old or children less than five years old and aggregate the 

data to the census region-month level. Each model includes census region and month fixed effects and controls for the log of WIC-

eligible population, share of population exposed to Medicaid expansion, percentage of the region population in poverty, percentage under 

18 years, percentage 65 years or older, and percentage female. p <0.1, ** p <0.05, *** p<0.01 
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Appendix Table A4: Effect of RPA for PA on Total WIC Enrollment 

 (1) (2) (4) (5) 

Panel A: Sun & Abraham Log(Total) Log(Women) Log(Infants) Log(Children) 

FPA -0.016 0.0043 -0.0204 -0.0442*** 

  (0.0143) (0.0168) (0.0141) (0.015) 

Observations 4836 4836 4836 4836 

Population control X X X X 

All controls X X X X 

Dropping first 3 years post-policy X X X X 
Source: WIC enrollment data, SOP classifications as in McMichael and Markowitz (2023), and American Community 

Survey 1-year estimates. 

Notes: All columns include state and year fixed effects; controls for the log of WIC-eligible population for the relevant 

subgroup, Medicaid expansion status, percentage of the state population in poverty, percentage under 18 years, percentage 

65 years or older, and percentage female. Standard errors are clustered at the state-level. * p <0.1, ** p <0.05, *** p<0.01 

 

 


