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A B S T R A C T   

During the late 19th and early 20th century, several states mandated midwifery licensing re-
quirements to improve midwives’ knowledge, education, and quality. Previous studies point to 
the health benefits of midwifery quality improvements for maternal and infant health outcomes. 
This paper exploits the staggered adoption of midwifery laws across states using event-study and 
difference-in-difference frameworks. We use the universe of death records in the US over the 
years 1979-2020 and find that exposure to a midwifery licensing law at birth is associated with a 
2.5 percent reduction in cumulative mortality rates and an increase of 0.6 months in longevity 
during adulthood and old age. The effects are concentrated on deaths due to infectious diseases, 
neoplasm diseases, and suicide mortality. We also show that the impacts are confined among 
blacks and are slightly larger among males. Additional analyses using alternative data sources 
suggest small but significant increases in educational attainments, income, measures of socio-
economic status, employment, and measures of height as potential mechanism channels. We 
provide a discussion on the economic magnitude and policy implication of the results.   

1. Introduction 

Several growing strands of research highlight the importance of early-life conditions and childhood experiences for later-life 
mortality outcomes (Almond et al., 2018; Almond & Currie, 2011a, 2011b). The early-life exposures influence short-run health and 
human capital, which change the trajectory of outcomes throughout the life cycle and appear in old-age health and mortality. For 
instance, exposure to disease environment, medical innovations, access to healthcare, and general economic conditions are among the 
early-life factors that are associated with later-life mortality (Aizer et al., 2016; Finch & Crimmins, 2004; Goodman-Bacon, 2021b; 
Hayward & Gorman, 2004; Moore et al., 2006; Van Den Berg et al., 2006). These exposures may operate through several mediatory 
channels to affect mortality, including cognitive development, education, income, marital status, and measures of physical and mental 
health (Bleakley, 2007; Currie et al., 2010; Smith, 2009; Van Den Berg et al., 2015). 

This paper examines the role of state-level adoption of midwifery laws during the early decades of the 20th century on long-run 
health outcomes. Specifically, we explore the effects on mortality outcomes of infants born in states that implemented midwifery 
policies versus those with no licensing restrictions. These laws required midwives to obtain a license in order to be permitted to offer 
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their services.1 The licensing process for midwives often required them to complete a set of specific educational and training programs, 
pass exams, and fulfill additional requirements established by regulatory bodies. This process aims to ensure that midwives possess the 
necessary knowledge, skills, and expertise to offer secure and competent care to women and their families throughout pregnancy, 
childbirth, and postpartum. In addition, licensing requirements could force low-quality providers to exit the market. Occupational 
licensing could benefit consumers and protect their health and safety through quality improvement (Kleiner, 2000; Shapiro, 1986). 

Although the basic argument for professional licensing is securing quality service, there are concerns about increases in service 
prices for those granted licensure. This potential rise in prices may limit access to midwifery services, especially among the disad-
vantaged population, and lead them to move to inferior alternatives (Frank et al., 2003; Kleiner, Discussants, et al., 2016; Shepard, 
1978). This channel could mitigate or even reverse the health benefits of licensing. Therefore, the net effects of professional licensing, 
specifically midwifery licensing requirements, on health outcomes are theoretically ambiguous. However, a narrow strand of literature 
that evaluates the health effects of midwifery laws usually finds positive net benefits (Högberg, 2011; Miller, 2006; Van Lerberghe 
et al., 2014). For instance, Anderson et al. (2020) show that midwifery law adoptions across US states between the years 1900-1940 
were associated with reductions in maternal and infant mortality. Lazuka (2018) uses data from rural Sweden during the late 19th and 
early 20th century and finds that receiving treatment from a qualified midwife during birth and postnatal period is associated with 
lower neonatal mortality. The author explores the effects throughout the life-cycle and shows that those treated by qualified midwives 
rather than traditional attendants reveal lower mortality rates from cardiovascular and diabetes at ages 40-80. The current study 
extends this literature by exploring the effects of exposure to midwifery licensing adoption at birth on long-run old-age mortality and 
longevity. 

We employ the universe of death records in the US over the years 1979-2020 and cohorts born between 1900-1940. We find that 
conditional on fixed effects and covariates, exposure to midwifery law is associated with a 2.5 percent reduction in cumulative 
mortality rate and roughly 0.6 months of additional life. These effects are larger for tuberculosis, syphilis, other infectious diseases, and 
suicide. Moreover, the effects are concentrated among nonwhites and males. 

The causal interpretation of these results stems from the assumption that the mortality outcomes of treated and control states would 
have had a similar path in the absence of law changes. We provide two pieces of evidence to support this. First, we show that exposure 
to midwifery laws does not change the sample’s demographic composition, which could result from differential selection into the 
sample. We also explore the dynamic changes in states’ sociodemographic characteristics several years before and after the law 
change. The event-study results fail to provide significant and robust evidence for the endogeneity of midwifery adoption with respect 
to states’ sociodemographic features. Second, we implement a series of event study analyses and show no discernible difference in 
mortality and longevity for several years prior to the policy change in treated and control states. Therefore, we rule out the concern 
over preexisting trends in mortality and argue that the parallel trend assumption holds. 

In search of mechanism channels, we use Social Security Administration Death Master Files (DMF). The DMF can be linked to the 
full-count 1940 census and also World War II enlistment data at the individual level. Using DMF-1940-census-linked data, we observe 
small increases in socioeconomic status and slight improvements in educational outcomes. In addition, the DMF-enlistment-linked 
data shows increases in height and height-for-age at the time of WWII enlistment. As an alternative data source, we also use the 
1980 census and explore the impacts on other measures of socioeconomic status. We find small but statistically significant effects on 
the likelihood of employment, higher income, lower likelihood of being low-educated, and slightly lower probability of having a work 
disability. 

This study makes several important contributions to the literature. First, this is the first study to explore the long-run health effects 
of midwifery laws in the US. While studies suggest potential health gains of improvements in care delivery under midwifery law 
changes in the early 20th century, fewer studies explore their long-run effects (Anderson et al., 2020; Ten Hoope-Bender et al., 2014).2 

The results of this study also relate to midwifery policies and regulations in developing countries where the level of professional care, 
birth attendance, and prenatal and postnatal environment resembles the early decades of the 20th century in the US.3 Furthermore, 
since midwifery laws generally improved prenatal and postnatal conditions, this study also relates to current policies regarding 
expanding healthcare access for pregnant mothers and improving prenatal and postnatal care services (Corman et al., 2019). The 
second contribution of this paper is to the ongoing policy debates regarding professional and occupational licensing (Kleiner, 2000, 
2017; Kleiner, Discussants, et al., 2016; Law & Kim, 2005; Peterson et al., 2014; Timmons & Mills, 2018). The main controversy of this 

1 In the absence of modern-day hospitals and specialized physicians, midwives were the primary healthcare providers for women during preg-
nancy and childbirth. Moreover, midwives also provided prenatal care, including advice on nutrition and exercise, as well as postpartum care for 
both mother and baby. Midwives were trained to detect deviations from normal delivery and provide intervention services in high-risk pregnancies, 
such as twin births and breech births. The training of midwives was informal and through apprenticeship of new entrants by more experienced 
midwives. In the late 19th century, midwifery became more regulated. Several states initiated midwifery regulation requiring formal training, 
education, and experience to obtain a midwifery license.  

2 We should also note that evaluation of adoption of midwifery laws provides a different insight than studies that explore expansions and marginal 
changes implemented in more recent periods. Going from a completely unregulated regime to a license and training requirement was a big step 
toward quality improvements. Thus, this policy change is inherently different than many incremental changes in the provisions of license re-
quirements in modern medical services where all professionals have already attained relevant licensing, education, and training. Therefore, studying 
the effects and consequences of these law changes differs from the literature evaluating modern midwifery laws (Ten Hoope-Bender et al., 2014; 
Van Lerberghe et al., 2014).  

3 This is more concerning given that in many developing countries, the majority of births are delivered at home with the help of traditional birth 
attendants and midwives (WHO, 2020). Nonetheless, many midwives lack formal education and training (UNFPA, 2021). 
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literature is regarding the net benefits of occupational licensing in the healthcare industry. Licensure requirements may improve the 
quality of providers while increasing the prices due to entry barriers. The magnitude of benefits and costs as well as the net effects, are a 
priori unknown. Further, it is essential to understand and evaluate the full benefits and costs, including the long-run effects. This study 
adds to the benefits side of licensing by exploring its effects on an overlooked, understudied outcome, i.e., later-life mortality. The third 
contribution of the paper is to the ongoing literature that examines the relevance of early-life shocks on later-life mortality (Almond 
et al., 2018; Almond & Currie, 2011a, 2011b; Barker, 1994, 1995, 1997; Cunha & Heckman, 2007; Hayward & Gorman, 2004; 
Heckman et al., 2013; Montez & Hayward, 2011). Improvements in midwifery quality due to the change in licensing regime may have 
direct benefits for infants and reduce pregnancy complications, hence providing better initial health for newborns. Midwifery laws 
could also mitigate the incidence of maternal mortality with potentially long-lasting effects on individuals, specifically if experienced 
early in life (Berg et al., 2014; Kes et al., 2015; Thaddeus & Maine, 1994). Therefore, midwifery law change provides a unique and 
distinguished early-life shock in contrast to other studies that examine adversities and early-life health shocks on later-life outcomes, 
including mortality (Ding & He, 2021; Fletcher, 2011, 2018a, 2018b; Fletcher et al., 2010; Hayward & Gorman, 2004; Lee & Ryff, 
2019; Lei et al., 2020; Lindeboom et al., 2010; Noghanibehambari & Noghani, 2023; Scholte et al., 2015; Steine et al., 2020; Van Den 
Berg et al., 2006). 

The rest of the paper is organized as follows. Section 2 provides a short background on midwifery laws. Section 3 reviews the 
literature. Section 4 introduces data sources. Section 5 discusses the empirical strategy. We go over the results in section 6. Finally, we 
conclude the paper in section 7. 

2. Background on Midwifery Laws 

In the early 20th century, the majority of births were delivered at home with the help of traditional attendants and midwives. The 
market for midwives in the US was largely unregulated and practiced by women who had learned through traditional apprenticeship 
rather than formal education. However, this began to change in the 1920s and 1930s as the medical profession began to assert greater 
control over childbirth and midwifery care. As a result, many states passed laws requiring midwives to be licensed or registered, and 
some began to require that midwives work under the supervision of a physician. These laws were often motivated by concerns about 
infant mortality rates and the perceived need for greater standardization and professionalization of midwifery practice. 

The Illinois Medical Practice Act of 1877 was one of the earliest examples of state-level medical licensing and regulation in the 
United States. This act established a framework for the regulation of midwifery in the state. The act required midwives to be licensed by 
the state board of health and to pass an examination demonstrating their knowledge of anatomy, physiology, and hygiene. It also 
required midwives to report cases of infectious disease to the board of health (Goebel, 1994). This act set a precedent for similar laws in 
other states and helped establish modern medical licensure system and regulation systems. By 1900, seven other states passed similar 
laws in an attempt to solve the “midwife problems,” including Connecticut, Indiana, Louisiana, Minnesota, New Jersey, Ohio, and 
Wyoming (Rude, 1923). As public health concerns regarding midwifery practices grew, there was mounting pressure on authorities to 
regulate the market of midwifery professionals. Consequently, 22 more states joined the movement between 1900 and 1940.4 

Fig. 1 shows states and years of midwifery law adoption. 
The regulation of midwives was not uniform across states. For instance, under the California Midwifery Act of 1917, midwives were 

required to complete a training program covering anatomy, physiology, obstetrics, and hygiene topics. They were also required to pass 
an examination demonstrating their knowledge and skills in these areas. The 1907 midwifery law of New York established minimum 
age requirements for midwifery licensure applicants. In addition, it mandated that midwives attend a minimum of 20 supervised 
deliveries before they could be granted a license. While the law in Washington (1917) required applicants to attend 14 months of 
training from a state-recognized midwifery school, the Mississippi law did not require formal training or passing an exam. In spite of 
these discrepancies, licensing requirements changed over time, and additional provisions to the baseline midwifery laws made several 
aspects of these laws more universal, including formal education, training, and knowledge. 

3. Literature Review 

Empirical research on occupational licensing focus primarily on the supply-side factors and consequences of licensing for the 
providers and market equilibrium outcomes (Fillmore et al., 2020; Kleiner, 2000, 2017; Kleiner, Discussants, et al., 2016; Kleiner & 
Krueger, 2010, 2013; Kleiner & Kudrle, 2000; Law & Kim, 2005; Maurizi, 1974; McMichael, 2017; Timmons & Mills, 2018). A narrow 
strand of research explores the short-run and long-run health impacts of professional medical licensing. For instance, Kleiner & Kudrle 
(2000) use dental records of Air Force enlistees to examine the effects of licensing stringency on dental health and dental service prices. 
They find increases in prices and practitioners’ earnings while no effects on dental health outcomes. In a similar study, Kleiner, Marier, 
et al. (2016) show that more rigid occupational regulations among nurse practitioners increase the price of visits while having no effect 
on outcomes related to the quality of services. 

Several studies suggest that improvements in midwifery training and skills have positive effects on maternal and infant health 
outcomes. For instance, Homer et al. (2014) estimate that improving midwifery access and quality is associated with reductions in 
maternal, neonatal, and fetal deaths. They estimate that improving midwifery could save up to 60 percent of maternal and neonatal 

4 While in the main analysis we include states that passed the law before 1900, we show the robustness of the results to excluding these states in 
Appendicx B. 
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deaths in countries with the lowest Human Development Index. Anderson et al. (2020) exploit the rollout of midwifery laws across US 
states over the years 1900-1940 and show that midwifery licensing significantly reduced maternal and infant mortality. Lazuka (2018) 
employ data from rural Sweden and show that individuals receiving treatment from qualified midwives during birth have lower 
mortality from cardiovascular diseases and diabetes during adulthood and old age. However, the improvements in health outcomes 
following a ban on unlicensed practice requires additional elements such as a better quality of healthcare services post laws. Godlonton 
& Okeke (2016) examine the effects of a ban on informal health providers in Malawi on infants’ health outcomes. They find that the 
ban reduced the use of informal care and increased the use of formal care services but had no effects on infants’ health. They argue that 
the quality of formal care services is the main barrier to improving health outcomes. 

Midwifery provider quality improvements under state-level licensing regulations could improve life-cycle health outcomes, 
including mortality and longevity, through several channels. First, the midwives’ role is not limited to birth attendance. They also 
provide a series of prenatal care to support a healthy pregnancy, including regular check-ups, monitoring the health of the pregnant 
person and their developing fetus, providing advice on nutrition and exercise, and offering emotional and psychological support 
(Weisband et al., 2018; Rooks, 1999). Several studies point to the benefits of prenatal care and professional visits during pregnancy on 
birth outcomes and infants’ health (Camacho & Conover, 2013; Corman et al., 2019; Joyce, 1999). A better health endowment at birth, 
in turn, affects life-cycle outcomes (Behrman & Rosenzweig, 2004; Black et al., 2007; Cook & Fletcher, 2015; Fletcher, 2011; Mar-
uyama & Heinesen, 2020; Royer, 2009). For instance, Black et al. (2007) employ sibling fixed effects and show that birth weight 
significantly affects adult height, earnings, and IQ. Fletcher (2011) uses Add Health data and shows that individuals with low birth 
weight are more likely to have reported learning disabilities and grade repetition. Royer (2009) provides evidence that birth weight is 
associated with higher years of schooling during adulthood. These early adulthood effects of birth endowment can influence old-age 
health and longevity. Several strands of research point to the influence of income, education, health, height, and adulthood socio-
economic status on old-age mortality outcomes (Chetty et al., 2016; Crimmins & Finch, 2006; Fletcher et al., 2021; Fletcher, 2015; 
Lleras-Muney, 2005; Lleras-Muney et al., 2020; Mazumder, 2008; Meghir et al., 2018; Salm, 2011). 

The second channel relates the provider quality to a healthy birth delivery and to improvements in postnatal care. Healthier de-
livery and better early-life care can reduce the likelihood of diseases and improve the health of newborns and their neurocognitive 
development (McCauley et al., 2022; I. Yang et al., 2016). A growing strand of the literature suggests that early-life disease and general 
health environment are associated with later-life disease and other health outcomes (Blackwell et al., 2001; Currie et al., 2010; 
Gluckman et al., 2007; Smith, 2009). For instance, Gensollen et al. (2016) explore the impact of early-life disruptions in microbiota 
colonization on immune function and the potential long-term health consequences of such disruptions. They highlight the role of 
microbiota colonization during early life in shaping the development and function of the immune system. They argue that the 
interaction between the immune system and microbiota plays a crucial role in the establishment of immune tolerance and in protecting 
against pathogenic infections later in life. 

The third channel of impact is through potential gains from reductions in maternal mortality through midwifery quality im-
provements (Anderson et al., 2020). Maternal death during early-life has short-run and long-run consequences for cognitive devel-
opment, emotional development, and later-life outcomes of children (Berg et al., 2014; Case & Ardington, 2006; Kes et al., 2015; 

Fig. 1. Midwifery Law Year across States.  
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Rostila & Saarela, 2011; Shenk & Scelza, 2012; Thaddeus & Maine, 1994). Smith & Smith (2010) show that psychological conditions 
during early-life and childhood are associated with lower educational attainments and labor market earnings during adulthood. Rostila 
& Saarela (2011) show that parental death, and specifically maternal death, during childhood is associated with higher mortality risks 
at ages 10-59. 

4. Data and Sample Selection 

The primary source of data is the death records of the National Center for Health Statistics (NCHS). The NCHS data covers the 
universe of death records in the US. It reports age at death, cause of death, location of death, and limited demographic information. 
Starting from 1979, the NCHS also reports the birth-state, an important variable in our analysis. Therefore, we use NCHS death data 
between the years 1979-2020.5 We remove individuals born in Hawaii and Alaska from the final sample as they entered into the 
registration area in later years and we do not observe earlier cohorts in these states. We focus on birth cohorts of 1900-1940, so that the 
oldest and youngest cohorts in our sample are 79 and 39 years old, respectively. This selection avoids the inclusion of very old and very 
young individuals in our sample. It also allows for considerable cross-state and across-cohort variation in our sample.6 

The state-level midwifery law database is extracted from Anderson et al. (2020). Fig. 1 illustrates the timing of midwifery law 
adoption across states. Several states initiated midwifery laws prior to 1900. These states include Connecticut (1893), Illinois (1877), 
Indiana (1897), Louisiana (1894), Minnesota (1891), New Jersey (1892), Ohio (1896), and Wyoming (1899). Since our sample starts at 
cohorts born in 1900, these states are always treated over the sample period. Therefore, a comparison of later-treated cohorts and these 
already-treated states may bias the OLS estimations (Goodman-Bacon, 2021a). To avoid this issue, we remove those individuals born in 
these states.7 

As covariates in our regressions, we use historical censuses (1900-1940) to extract state-level characteristics in decennial censuses 
and interpolate linearly for inter-decennial years. The historical census data is extracted from Ruggles et al. (2020). 

To explore the effects on cumulative mortality rates, we collapse the NCHS data at the birth-state, birth-year, gender (female/ 
male), and race (white/nonwhite) level. We then calculate the mortality rate using the following formula: 

MRstgr =
DC1979− 2020

grst

POPE
grst

× 100, 000  

Where g indexes gender, r race, s birth-state, and t birth-year. The numerator counts total death to each gender-race-state-year level. 
The ideal denominator in this equation is the number of alive individuals in 1979 (start of the sample) for each gender-birth-state- 
birth-cohort group. One potential solution is to use random samples of the decennial censuses, e.g., the 1980 census (Good-
man-Bacon, 2021b; Snyder & Evans, 2006). However, using a random sample of individuals could add noise to our population esti-
mates. To address this problem, we use the full-count 1940 census as the baseline estimate of the number of alive people in 1940 at 
each cell level (i.e., gender-birth-state-birth-cohort group). To account for those who died between 1940 and 1980, we use cohort-level 
estimates of total people alive in 1980 and 1940. We then calculate the share of each cohort who died from 1940 to 1980.8 We deflate 
the cell-level population estimates of the 1940 census by this number to obtain an estimate of population for the denominator (POPE).9 

Finally, we use the log of this ratio as the primary outcome in our analyses. 
Summary statistics of the final samples are reported in two panels of Table 1. The full NCHS sample covers roughly 48M death 

records. Using the 1980 census, we estimate that those born between 1900-1940 in states covered in the final sample who survived to 
1980 (around the start of NCHS coverage) to be about 56.3M persons. Therefore, our sample covers about 86 percent of the original 
population. In the final sample, about 21M (43.5%) were born in states and years that had established a midwifery licensing law. 
Among exposed (unexposed) people, 49 (54) percent are females, and 88 (88) percent are whites. The average age at death among 
exposed and unexposed cohorts is 76.3 and 79.9 years, respectively.10 Exposed cohorts have lower longevity since they are more likely 
to belong to later birth cohorts and be underrepresented in the death window of 1979-2020. However, the cumulative mortality rates 
of both subsamples are more similar (bottom panel of Table 1). The rates for exposed and unexposed cohorts are 60K and 66K per 100K 
of the original population. 

Fig. 2 shows the geographic distribution of mortality and longevity across states. 
Fig. 3 shows the density distribution of longevity and cumulative mortality rate in the top and bottom panels, respectively. 
For the analyses of mechanism channels, we use an alternative mortality database. We employ Death Master Files (DMF) data 

extracted from Goldstein et al. (2021). The DMF is the Social Security Administration death records covering the years 1975-2005. The 

5 In Appendix A, we show the robustness of the results across alternative and more limited death years and death ages.  
6 In the main analysis sample, we do not force a balanced sample. However, in Appendix J, we show that the results are robust if we focus on states 

with available information in all 41 years of the sample (1900-1940).  
7 In Appendix B, we show the robustness of the results to including those born pre-1900 and these excluded states.  
8 One argument is the noise in alive cohort estimates of the 1980 census. This is the same issue as the cell-level noise concern. However, at more 

aggregated levels, such as cohort level aggregation, the measurement errors are considerably mitigated.  
9 In Appenix R, we show that the results are robust if we replace the denominator with 1980 population.  

10 Although this difference seems large, it is mainly driven by cross-cohort secular trends in longevity. To show this, we regress age-at-death on an 
exposure dummy (born in a state with an established midwifery law) and birth-year fixed effects. The coefficient of exposure dummy is 0.093 
(se=0.003). Exposed cohorts’ longevity is 0.1 years larger than non-exposed cohorts). 
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advantage of the DMF data is its link to the full-count 1940 census at the individual level. Therefore, we are able to observe individual 
and family characteristics for a portion of cohorts in our main analysis, which we use to examine the potential effects of midwifery laws 
on educational and other socioeconomic outcomes. Moreover, a subsample of the DMF data is linked to the World War II enlistment 
data. The enlistment data reports limited anthropometric outcomes. We use height and height-for-age as mediatory outcomes to 
explain the impacts of midwifery on early-adulthood health. For further exploring the mechanisms, we employ the 1980 census and 
examine the effects on education, income, and disability. Table 2 reports summary statistics of the DMF and 1980 census. The DMF 
data overrepresents whites (93%) and underrepresents blacks (7%) relative to the original population and relative to the NCHS death 
population. However, Breen & Osborne (2022) show that despite this differential representation, each subpopulation fairly represents 
its original demographic population (of 1940 census) regarding socioeconomic characteristics. The average age at death among 
exposed and unexposed cohorts have 69.5 and 75.1 years, respectively. While both cohorts of WWII enlistees have similar height, the 
average height-for-age is slightly larger among exposed cohorts. Based on 1980 census data, work disability among exposed (unex-
posed) cohorts is 14 (24) percent. 

5. Empirical Method 

The identification strategy exploits the staggered adoption of midwifery laws across states and over the years. We implement a 
difference-in-difference method to compare the cumulative mortality rate of cohorts born in different years relative to the state-specific 
year of the midwifery law change. Specifically, we operationalize this comparison using the following event-study formulation: 

MRstcgr = α0 +
∑− 1

i=T
βiI

(
c − t∗s = i

)
+
∑T

j=1
θjI

(
c − t∗s = j

)
+ α1Xst + ζg + ξr + ηtc + γs × Tt + ϵstcgr (1) 

The outcome is the natural logarithm of cumulative mortality rate over the years 1979-2020 for cohorts born in state s year t in 
census region c who belong to gender group g and race group r. The function I(.) equals one if the argument is one and zero otherwise. 

Table 1 
Summary Statistics.   

Exposed to Midwifery Laws Non-Exposed to Midwifery Laws  

Mean SD Mean SD 

Female .49 .5 .54 .5 
White .88 .32 .88 .33 
Black .11 .31 .12 .32 
Other Races 0 .07 .01 .08 
Birth Year 1926.29 7.99 1917.14 10.18 
Death Year 2002.57 11.11 1997.08 11.03 
Death Age 76.27 11.16 79.94 10.07 
Observations 21036529 27215338 
NCHS Collapsed at Birth-State-Year and Race-Gender Level (Death Years 1979-2020):   
Female .5 .5 .5 .5 
White .5 .5 .51 .5 
Black .39 .45 .31 .42 
Other Race .11 .26 .18 .33 
Birth Year 1930.86 6.75 1917.48 11.26 
Log Mortality Rate 10.97 .32 11.1 .43 
Mortality Rate (per 100,000) 59949.12 17545.31 66975.34 21873.41 
Birth-State-Year Covariates:     
Population (1,000) 3649.49 3307.98 1679.43 1561.25 
Share of Homeowners .47 .1 .5 .1 
Share of Children less than 5 .37 .09 .47 .12 
Share of Immigrants .1 .08 .12 .09 
Share of White-Collar Occupations .04 .01 .03 .01 
Share of Farmers .17 .11 .27 .15 
Share of Other Occupations .78 .11 .7 .14 
Share of Literate .64 .34 .84 .22 
Share of Married .61 .02 .59 .03 
Female Labor Force Participation Rate .26 .05 .21 .09 
Socioeconomic Index 27.53 3.69 23.59 3.98 
Observations 1,284 5,131  
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The parameters β and θ represent negative and positive event time dummies which measure the distance between birth year and state- 
specific midwifery law establishment. In X, we include birth state-year covariates using historical decennial censuses 1900-1940 and 
linearly interpolate for inter-decennial years.11 These covariates include the share of homeowners, share of children, share of im-
migrants, share of different occupations, literacy rate, share of married people, female labor force participation rate, and average 
socioeconomic index. The parameters ζ and ξ represent gender and race dummies. The matrix η represents birth-year by region-of-birth 
fixed effects to control for cross-cohort differences in mortality across census regions. We control for all unobserved time-invariant 
characteristics of birth-states by adding state fixed effects (γ). We also include a state-specific trend in birth cohorts in our 
preferred specifications to account for linear evolution in states’ unobserved characteristics. ϵ is a disturbance term. We use the birth- 
state population to weight the regressions. We cluster standard errors at the birth-state level to account for serial correlation in error 

Fig. 2. Geographic Distribution of Mortality and Longevity by Birth States in the NCHS Mortality Data (Death Years 1979-2020).  

11 One concern is that within each decade these interpolated covariates are collinear with state trends. Another related concern is the issues that 
are raised regarding the inclusion of trends and the concern that they induce artificial variation in midwifery law exposures (Chou et al., 2006; 
Gruber & Frakes, 2006; Meer & West, 2016). In Appendix F, we show that, in the absence of state trends, pre-event coefficients of event studies are 
slightly larger. Therefore, the combination of covariates and trends absorb the pre-treatment evolution in outcomes and better isolate the treatment 
effects. 
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terms and at the birth-year level to account for spatial correlations.12 

In addition to the event-study, we report the difference-in-difference estimates in which the main independent variable measures 
the exposure to midwifery law at birth year, as follows: 

MRstcgr = α0 + λEXPstc + α1Xst + ζg + ξr + ηtc + γs × Tt + ϵstcgr (2) 

The parameter EXP is a dummy that equals one if the state had an established midwifery law in year-of-birth c. All other parameters 

 
Fig. 3. Density Distribution of Mortality and Longevity in the NCHS Mortality Data (Death Years 1979-2020).  

12 In Appendix C, we show the results of difference-in-difference and event-study for mortality and longevity in regressions that cluster the 
standard errors at the birth-state level. 
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are as in equation 1. Therefore, in these models, the main parameter of interest is λ which shows the association between being born 
under a midwifery licensing regime (versus being born in state-years without any licensing regime) and mortality rates. 

To explore the effects on longevity, we use individual-level NCHS data and implement similar difference-in-difference and event- 
study analyses to compare the longevity of individuals who were born in different years relative to the state-specific year of midwifery 
law change. These regressions include the same set of covariates, fixed effects, and trends as in equations 1 and 2. 

6. Results 

6.1. Event-Study Results 

We start the results by showing the event study results of equation 1. The advantage of the event-study is its transparency in 
showing the evolution of coefficients in different years relative to midwifery reforms. It also allows us to examine whether the results 
are an artifact of preexisting trends in mortality and longevity. The event study results for log cumulative mortality rate are reported in 
the top panel of Fig. 4. The small and insignificant pre-event coefficients rule out the concerns over preexisting trends in mortality 
rates. Post-midwifery laws, the coefficients rise (in magnitude). The point estimates become statistically different from zero for the 
subset of cohorts born 7-and-more years after the law change. 

Since the adoption of laws across states has a staggered adoption, it raises concerns regarding the bias produced by ordinary least 
square regressions as a result of comparing states that received the treatment at different points of time (Callaway & Sant’Anna, 2021; 
Goodman-Bacon, 2021a; Sun & Abraham, 2021). To show the robustness to alternative estimators, we use the methodology developed 
by Sun & Abraham (2021) and replicate the event-study analysis. The results, reported in the bottom panel of Fig. 4, provide the same 
pattern of effects as those produced by OLS.13 

In Fig. 5, we replicate the event-study using longevity as the outcome and employing the individual-level NCHS data. While the 
results do not point to discernible evidence of preexisting longevity trends, the coefficients rise and become significant for post-reform 
cohorts. 

These event studies are in-line with the results of Anderson et al. (2020) that explore the effects of midwifery laws on contem-
poraneous maternal and infant mortality rates. One conspicuous difference is that the event-study of maternal mortality reported by 
Anderson et al. (2020) suggests relatively stable and flat post-trend coefficients for maternal mortality while both event studies of 
Fig. 4 and Fig. 5 provide post-trend point estimates that grow in size as we move further from the law change year. We should note that 
reductions in maternal mortality are only one possible channel of impact as we discuss further in section 6.6. General improvements in 

Table 2 
Summary Statistics for Mechanism Analysis.   

Exposed to Midwifery Laws Non-Exposed to Midwifery Laws  

Mean SD Mean SD 

White .93 .26 .92 .26 
Black .07 .25 .07 .26 
Birth Year 1922.75 8.33 1914.16 9.51 
Death Year 1992.76 8.56 1989.78 8.57 
Death Age 69.5 10.45 75.09 10.09 
Socioeconomic Index 26.35 20.22 26.99 21.5 
Years of Schooling 9.87 2.87 9.47 3.29 
Education < High School .34 .47 .44 .5 
Education < 12 .66 .47 .67 .47 
Education College-More .11 .31 .12 .33 
Migrant (Birth-State Different than 1940-State) .16 .37 .27 .45 
Observations 2045047 2827817 
Birth Year 1917.97 3.77 1914.39 5.87 
Age 22.03 3.77 25.61 5.87 
Height 68.01 2.32 68.03 2.32 
Log Height 4.22 .03 4.22 .03 
Height-for-Age 3.17 .53 2.8 .63 
Log Height-for-Age 1.11 .18 .96 .24 
Observations 219833 253792 
Employed .65 .48 .46 .5 
Log Total Personal Income 9.13 1.12 8.9 1.09 
Log Household Income 9.88 .81 9.65 .88 
Log House Value 10.76 .73 10.67 .74 
Education < High School .15 .36 .25 .43 
Work Disability .14 .35 .24 .43 
Observations 1765130 2644312  

13 In Appendix H, we also show the event-study results based on the estimation strategy proposed by Callaway & Sant’Anna (2021). We find quite 
similar pattern as the event studies reported in the paper. 
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Fig. 4. Event-Study to Explore the Effects of Midwifery Law Enactment on Mortality Rate. 
Notes. Point estimates and 95 percent confidence intervals are depicted. Standard errors are clustered at birth-state-year level. Regressions include 
birth-state fixed effects, birth-year by region-of-birth fixed effects, birth-state trend, individual controls, and birth-state covariates. Individual 
controls include dummies for gender and race. Birth-state controls include share of homeowners, share of children, share of immigrants, share of 
different occupations, literacy rate, share of married people, female labor force participation rate, and average socioeconomic index. Regressions are 
weighted using average birth-state population. The data comes from NCHS death records collapsed at birth-state-year and gender-race level for 
death years of 1979-2020. 
N=6,415 

H. Noghanibehambari and J. Fletcher                                                                                                                                                                             



Journal of Health Economics 92 (2023) 102807

11

Fig. 5. Event-Study to Explore the Effects of Midwifery Law Enactment on Longevity. 
Notes. Point estimates and 95 percent confidence intervals are depicted. Standard errors are clustered at birth-state-year level. Regressions include 
birth-state fixed effects, birth-year by region-of-birth fixed effects, birth-state trend, individual controls, and birth-state covariates. Individual 
controls include dummies for gender and race. Birth-state controls include share of homeowners, share of children, share of immigrants, share of 
different occupations, literacy rate, share of married people, female labor force participation rate, and average socioeconomic index. Regressions are 
weighted using average birth-state population. The data comes from NCHS death records at the individual level for death years of 1979-2020. 
N=48,251,867 
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health-related knowledge of midwives which leads to improvements in prenatal and postnatal care are other channels that arguably 
grow over time and lends to the observed reduced-form estimates in our event studies. 

6.2. Difference-in-Difference Results of Mortality Rates 

The results of difference-in-difference regressions introduced in equation 2 are reported in Table 3. We add more covariates to the 
model across consecutive columns. The fully parametrized model of column 3 suggests that being born under the midwifery licensing 
regime is associated with a 2.5 percent reduction in cumulative mortality rates during adulthood and old age.14 This is in line with the 
findings of Lazuka (2018) that shows about 7 percent lower risks of mortality for those who received treatment from qualified mid-
wives at birth. 

To have an understanding of the magnitude of the effects, we can compare them with other studies in similar settings and data. 
Goodman-Bacon (2021b) explores the later-life mortality effects of Medicaid introduction during the 1960s using the NCHS death 
records. He finds that Medicaid eligibility during early-life is associated with 10-14 percent lower cumulative mortality rates. The 
introduction of Medicaid was a large social program that provided insurance access to a largely uninsured population. The fact that the 
effects of midwifery licensing are about 18-25 percent of the later-life effect of Medicaid points to the economically meaningful impacts 
of these laws. 

6.3. Heterogeneity Analysis 

Table 4 reports the results by cause of death.15 We find significant and relatively larger effects for mortality due to tuberculosis, 
syphilis, other infectious diseases, neoplasm diseases, and all other diseases. Nonetheless, the impacts are negative across all non- 
external causes. We find very small and insignificant effects on deaths due to external causes. These are primarily injury-based 
with undetermined intent events which lead to death. Therefore, the coefficient of column 7 can be interpreted as a placebo test, 
which shows no effect on deaths that should not have been impacted by midwifery interventions. 

These effects are expected based on studies that point to the relevance of hygiene and early-life disease environment to improve the 
immune system of newborns, which helps them against diseases in later life (Arrieta et al., 2014; Case & Paxson, 2009; Gensollen et al., 
2016; Gluckman et al., 2008). Moreover, Anderson et al. (2020) document a larger effect of midwifery laws on infant mortality rates 
due to diarrhea diseases. Contraction of diarrhea during childhood may weaken the overall immune system which leaves individuals 
vulnerable to other infectious diseases later in life, as we observe in column 1 (Ochoa et al., 2004). 

Interestingly, we observe the largest effect on suicide mortality. One possible explanation is that midwifery licensing resulted in 
reductions in maternal mortality. Parental loss during early life could influence mental health across the life-cycle. This evidence is also 
in-line with several studies in sociology and psychology that parental death during childhood is associated with adverse mental health 

Table 3 
Exposure to Midwifery Laws at Birth and Later-Life Old-Age Mortality.   

Outcome: Log Mortality Rate  

(1) (2) (3) 

Exposed to Midwifery Law at Birth -.0256*** -.0348*** -.0246**  
(.0094) (.0104) (.0099) 

Observations 6415 6415 6415 
R-squared .5687 .5782 .598 
Mean DV 11.076 11.076 11.076 
Birth-State FE ✓ ✓ ✓ 
Birth-Year FE ✓ ✓ ✓ 
Birth-State Controls ✓ ✓ ✓ 
Individual Controls ✓ ✓ ✓ 
Region-of-Birth by Birth-Year FE  ✓ ✓ 
Birth-State Trend   ✓ 

Notes. Standard errors, clustered at birth-state-year level, are in parentheses. Individual controls include dummies for gender and race. Birth- 
state controls include share of homeowners, share of children, share of immigrants, share of different occupations, literacy rate, share of 
married people, female labor force participation rate, and average socioeconomic index. Regressions are weighted using average birth-state 
population. 

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

* p<0.1 

14 In Appendix H, we show the results using alternative difference-in-difference estimates. The results of De Chaisemartin & D’haultfoeuille (2020) 
suggest quite comparable effect while Callaway & Sant’Anna (2021) estimate suggest much larger impacts. These alternative estimates suggest that 
the OLS-produced estimates might underestimate the effects and provide a lower bound for the true effects. However, the results of longevity 
(discussed in section 6.4) are quite robust and similar for alternative estimators compared with the OLS-produced estimates.  
15 In Appendix Q, we illustrate the event studies associated with the mortality results by cause of death reported in this section. 
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during adulthood (Luecken & Roubinov, 2012; Stikkelbroek et al., 2012).16 

In Table 5, we explore the heterogeneity by race and gender as studies document the heterogenous effects of occupational licensing 
across different sociodemographic populations (Blair & Chung, 2019, 2022; Law & Marks, 2009).17 We observe a positive coefficient 
among whites. However, the effect is small in magnitude, representing a 0.3 percent change and statistically insignificant. We observe 
a large, negative, and statistically significant effect among nonwhites, suggesting a drop of about 4.5 percent. This heterogeneity is also 
in-line with the larger effects of midwifery on maternal and infant death among blacks found by Anderson et al. (2020).18 Another 
reason for this observed heterogeneity is the difference in the share of births that are delivered by midwives. For instance, Jacobson 
(1956) shows that in 1940 about 64 percent of births among nonwhites were delivered by midwives while this number is roughly 5 
percent among whites. Therefore, the dosage of treatment is much larger among nonwhites and there is no surprise to observe larger 
effects of midwifery laws. Moreover, the larger effects on males are in line with studies that suggest larger effects of early-life exposures 
on later-life outcomes among males (Lindeboom et al., 2010; Noghanibehambari & Engelman, 2022; Scholte et al., 2015). 

Moreover, the effects are significant only among males. In addition, in Appendix E., we show that the effects are more pronounced 
for individuals who were born in states with higher per capita midwives. This evidence also supports the claim that the impacts are 
driven by changes in midwifery quality rather than alternative explanations. 

6.4. Results of Longevity 

To complement the analysis of cumulative mortality rates, we use individual-level NCHS data and look at an alternative outcome, 
longevity. We report the difference-in-difference results in Table 6. In column 1, we report the results with birth-state fixed effects, 
birth-year fixed effects, and individual and state controls. In column 2, we add region-by-birth-year fixed effects. In column 3, we add a 
birth-state linear trend in birth-year. The results of the full model suggest an increase of about 0.06 years, equivalent to 0.7 months, 
higher longevity due to exposure to midwifery laws at birth. In Appendix H., we use two alternative difference-in-difference estimator 
to re-evaluate thiseffect. The results of De Chaisemartin & D’haultfoeuille (2020) suggest quite comparable effect of 0.6 months and 
the Callaway & Sant’Anna (2021) estimate points to a considerably larger effceect of 1.3 months. 

To understand the magnitude of this intent-to-treat effect, we can compare it with other studies and early-life exposures. For 
instance, Noghanibehambari & Fletcher (2022) explore the early-life exposure to the Dust Bowl of the 1930s as an environmental 
disaster that resulted in a large and long-lasting drop in agricultural production and find intent-to-treat effects of about 1-month 
reductions in longevity. Therefore, the positive impact of midwifery quality improvements under the licensing requirements is 
about 60 percent of the negative effects of the Dust Bowl. Aizer et al. (2016) examine the effects of the Mothers’ Pension (MP) program, 
a cash transfer initiative for single mothers that was administered by the government from 1911 to 1935, on longevity in later life. The 

Table 4 
Exposure to Midwifery Laws at Birth and Later-Life Old-Age Mortality by Cause-of-Death   

Outcome: Log Mortality Rate, Cause:  

TB, Syphilis Other 
Infectious 
Diseases 

Neoplasm 
Diseases 

Diabetes Cardiovascular 
Diseases 

Influenza, 
Pneumonia, Peptic 
Ulcer, Nephritis 

All other 
Diseases 

External 
Causes 

Suicide  

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

Midwifery 
Law at Birth 

-.03618** -.02341* .01099 -.00486 -.00973 -.02427* .00889 -.06313 
* 

(.01809) (.01292) (.01601) (.01245) (.01386) (.01429) (.01993) (.03646) 
Observations 5744 6370 6224 6402 6344 6358 6074 4836 
R-squared .7178 .61754 .70348 .73287 .58864 .56227 .55252 .82741 
Mean DV 6.217 9.605 8.042 10.173 8.841 9.158 7.333 5.276 

Notes. Standard errors, clustered at birth-state-year level, are in parentheses. All regressions include birth-state fixed effects, birth-year by region-of- 
birth fixed effects, birth-state trend, individual controls, and birth-state covariates. Individual controls include dummies for gender and race. Birth- 
state controls include share of homeowners, share of children, share of immigrants, share of different occupations, literacy rate, share of married 
people, female labor force participation rate, and average socioeconomic index. Regressions are weighted using average birth-state population. 
*** p<0.01, 

** p<0.05, 
* p<0.1 

16 The suicide sample of Table 4 is roughly 75 percent of the full sample. In Appendix I, we show that the mortality effects are smaller when we 
exclude cells with missing suicide deaths. We also show that the effects in suicide is larger in states with a higher share of urban population, a fact 
that is consistent with findings of Anderson et al. (2020) for maternal mortality. Moreover, we replicate the event study for suicide death rate and 
find relatively stable and flat post-trend coefficients, which are again consistent with the event study of Anderson et al. (2020) for maternal 
mortality.  
17 In Appendix M, we show the event studies of Table 5.  
18 In Appendix E, we also explore the heterogeneity based on the strictness of midwifery laws and share of urban areas in states as Anderson et al. 

(2020) show higher maternal mortality in urban areas and states with more strict laws. We find relatively larger effects in states with higher share of 
urban population but do not find a difference between states with more/less strict laws. 
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program typically lasted for three years and provided single mothers with approximately 29-39% of their income. By comparing the 
outcomes of children whose mothers were accepted into the program with those who were rejected, they find that children whose 
mothers were accepted into the program experienced an increase in old-age longevity of approximately 11.6 months. Therefore, the 
intent-to-treat effect of midwifery laws is about 6 percent of treatment-on-treated effects of a relatively large increase in single-poor 
mothers’ income due to the MP. 

6.5. Concerns over Endogenous Licensing Adoption 

The main argument regarding the exogeneity of our method is that the licensing reforms are orthogonal to other determinants of 
infants’ and mothers’ health outcomes. This assumption could be violated in several ways, which we discuss below. The midwifery 
policy change could be a provision of a series of other reforms that occur before or after the law change and could confound the 
longevity equations. Moreover, there could be contemporaneous changes in state-level characteristics prior to or following law 
changes and the results might pick up on those characteristics rather than midwifery laws. In Appendix I., we empirically investigate 
these sources of endogeneity using decennial full-count censuses 1900-1940 and a series of other state-level policy data. We fail to find 

Table 5 
Heterogeneity in the Effects of Exposure to Midwifery Laws at Birth and Later-Life Old-Age Mortality   

Outcome: Log Mortality Rate, Subsamples  

Whites Nonwhites Females Males  
(1) (2) (3) (4) 

Exposed to Midwifery Law at Birth .00358 -.04472** -.00016 -.04695*** 
(.0048) (.02032) (.01345) (.01447) 

Observations 3280 3135 3216 3199 
R-squared .9438 .67888 .6852 .54252 
Mean DV 11.136 11.015 11.013 11.139 

Notes. Standard errors, clustered at birth-state-year level, are in parentheses. All regressions include birth-state fixed effects, birth-year by region-of- 
birth fixed effects, birth-state trend, individual controls, and birth-state covariates. Individual controls include dummies for gender and race. Birth- 
state controls include share of homeowners, share of children, share of immigrants, share of different occupations, literacy rate, share of married 
people, female labor force participation rate, and average socioeconomic index. Regressions are weighted using average birth-state population. 

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

*p<0.1 

Table 6 
Exposure to Midwifery Laws at Birth and Later-Life Old-Age Longevity   

Outcome: Age at Death (Years)  

(1) (2) (3) 

Exposed to Midwifery Law at Birth .11096*** .10393*** .06026*** 
(.01639) (.01627) (.01453) 

Observations 48251867 48251867 48251867 
R-squared .18379 .21182 .21184 
Mean DV 78.344 78.344 78.344 
Birth-State FE ✓ ✓ ✓ 
Birth-Year FE ✓ ✓ ✓ 
Individual Controls ✓ ✓ ✓ 
Birth-State Controls ✓ ✓ ✓ 
Region-of-Birth by Birth-Year FE  ✓ ✓ 
Birth-State Trend   ✓ 

Notes. Standard errors, clustered at birth-state-year level, are in parentheses. Individual controls include dummies for gender and race. Birth-state 
controls include share of homeowners, share of children, share of immigrants, share of different occupations, literacy rate, share of married 
people, female labor force participation rate, and average socioeconomic index. Regressions are weighted using average birth-state population. 

*** p<0.01 
**p<0.05, 
*p<0.1 
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consistent and significant effects for a wide array of state-level outcomes. 
Another concern to consider is the effects of midwifery laws on the number of nursing and selection into nursing (Bae & Timmons, 

2022; Markowitz et al., 2017; Shakya et al., 2022; Yang et al., 2016).19 Similarly, midwifery laws could only reflect recent state-level 
changes in the number of nurses and other related professionals and be a response to this secular trend. Therefore, our results may pick 
up on the effects of those secular changes rather than the policy reforms. In Appendix Figure L2, we show that there is no clear pattern 
of changes in County Health Departments openings, physicians per capita, and nurses per capita. However, there is a small reduction 
(about 0.2 midwives per 10,000 women aged 15-45, off a mean of 2.8). 

Another concern regarding the endogeneity of the results is nonrandom changes in the sociodemographic composition of the final 
sample. This endogenous change could result from migration before and after the reforms in response to the reforms. It also could stem 
from differential fertility or survival during adulthood.20 For instance, if the benefits of midwifery are specific to blacks, and the higher 
survival of black people into old age and to the final sample results in an overrepresentation of blacks, the results of midwifery- 
longevity may underestimate the true effects as the longevity of blacks falls below non-black population for many unobservable 
reasons. We test for this source of concern using an event-study design similar to equation 1, except that the outcome is individual 
characteristics, such as race and gender dummies, rather than mortality rate. These regressions include birth-state fixed effects, region- 
by-birth-year fixed effects, and a birth-state trend. We report the results in Fig. 6. We do not observe significant pre-event or post-event 
changes in individual characteristics. The point estimates are small in magnitude and statistically insignificant. 

6.6. Potential Mechanisms 

We use several alternative data sources to explore the mechanism channels. First, we use DMF data linked to the 1940 full-count 
census to explore several early-adulthood outcomes.21 We implement the full specification of equation 2 and report the results in 
columns 1-7 of Table 7.22 We should note that the analysis sample of these columns is restricted to cohorts at least 17 years old in 1940. 
In column 1, we explore the effect on age-at-death and find increases of about 0.11 years. This effect is larger than that of NCHS death 
records. This could partly be the result of a different death window of DMF (1975-2005) compared with the NCHS data (1979-2020). 
Column 2 suggests an increase of 0.48 units in the socioeconomic status score, off a mean of 26.8. To exploit the information on family 
characteristics in 1940 available in the DMF, we explore the heterogeneity by race and maternal education. We report and discuss these 
results in Appendix D. We find marginal effects on longevity that are 2.8 times larger among children of low-educated mothers 
compared with those of high-educated mothers. We also observe an effect on nonwhites that is 5.5 times larger than the coefficient we 
find in the whites sample. 

Column 3 reports the results of years of schooling. Midwifery law exposure at birth raises schooling by about 0.05 years, off a 
baseline of 9.6 years. Lleras-Muney (2005) examines the education-mortality relationship using state-level compulsory schooling laws 
as instruments for education. She finds that an additional year of schooling decreases the 10-year cumulative mortality rate by about 
3.6 percentage-points, off a mean of 0.11. Based on her findings and the effects of column 3, one can expect a roughly 1.6 percent 
reduction in mortality rate if one assumes that education is the sole mechanism. This is equivalent to 63 percent of the effects of 
Table 3.23 Columns 4-5 show reductions in the share of low-educated individuals due to midwifery exposure at birth. We also find 52 

19 For instance, Markowitz et al. (2017) examine the effects of “Scope of Practice” restrictions (regulatory limits for healthcare professionals which 
defines the scope of their permitted activities as a function of their training, qualifications, and licensure.) for certified nurse midwives on their 
employment and on maternal and infants’ health. They find small reductions in births delivered by nurse midwives and increases in rates of induced 
labor. Moreover, policy changes may induce migration which we discuss in Appendix I. For instance, Shakya et al. (2022) explore the impact of 
Nurse Licensure Compact (NLC) (a policy that allows licensed nurses to practice in the so-called registered compact states) on mobility. They find 
that relaxing state-specific licensure requirement and allowing to practice in compact states resulted in increases in mobility of registered nurses.  
20 Although the tests in this section is a combination of fertility and survival, we implement more direct tests of fertility in Appendix P. We find no 

evidence of the effects on birth rate and birth rate to whites and blacks.  
21 The advantage of DMF over NCHS data is that it allows up to observe a wide array of education-socioeconomic measures that are useful for our 

mechanism section. However, it reports deaths for a much more limited death window (1975-2005) compared with wider death window of NCHS 
(1979-2020). Moreover, since the NCHS data covers the universe of deaths, we can use the combined death counts to build cumulative mortality 
rate. The DMF data, on the other hand, does not report all deaths. Not all people who are not in the DMF are alive. This fact limits our scope and we 
cannot calculate mortality rates based on DMF death counts.  
22 In Appendicx G, we implement event-study-type balancing tests and argue that differential fertility does not affect the sociodemographic 

composition of the final DMF sample based. Further, in Appendix N, we show the event studies for primary outcomes of DMF analysis of Table 7.  
23 This is calculated using the marginal effect of 3.6 percentage-points and the average mortality rate of 0.11 in (Lleras-Muney, 2005), marginal 

effect of column 3 of Table 7 (0.047), and marginal effect of column 3 of Table 3 (0.06), as follows: 
( 0.047×0.036

0.11 ÷ 0.0246
)
× 100 = 62.5%〈/END〉This 

is calculated as the product of 0.0052 (marginal effect of column 6 of Table 7) and 1 year (Fletcher & Noghanibehambari (2021)’s results) divided 
by 0.06 (marginal effect of column 3 of Table 6). 
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Fig. 6. Balancing Test Event-Study to Explore Changes in the Sample Demographic Composition before and after Midwifery Law Enactment. 
Notes. Point estimates and 95 percent confidence intervals are depicted. Regressions include state fixed effects, year-by-region fixed effects, and a 
state-specific trend. Regressions are weighted using state-level population. The data comes from NCHS death records collapsed at birth-state-year 
and gender-race level for death years of 1979-2020. 
N=6,415 
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Table 7 
Exploring Mechanism Channels Using DMF Data   

DMF Data (Death Years 1975-2005), Outcomes:  

Age at Death 
(Years) 

Socioeconomic 
Index 

Years of 
Schooling 

Education <
High School 

Education <
12 Years 

Education: 
College-More 

Migrant (Birth-State 
different than 1940- 
State) 

Being in the WWII 
Enlistment Data 

Height 
(inch) 

Log Height- 
for-Age  

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) 
Exposed to 

Midwifery Law 
at Birth 

.10575*** .48052*** .04777*** -.00382 -.00754*** .00523*** -.00327* .00587*** .02331* .00037* 
(.01911) (.09524) (.01431) (.0024) (.0026) (.00157) (.00191) (.00149) (.01408) (.00022) 

Observations 4870650 2887115 3492378 3564529 3564529 3564529 3564529 4870650 364620 364620 
R-squared .42083 .11969 .19073 .13307 .12774 .06944 .09172 .11234 .01878 .98861 
Mean DV 72.743 26.800 9.607 0.405 0.667 0.116 0.237 0.097 67.786 1.027 

Notes. Standard errors, clustered at birth-state-year level, are in parentheses. All regressions include birth-state fixed effects, birth-year by region-of-birth fixed effects, birth-state trend, individual 
controls, family controls, and birth-state covariates. Individual controls include dummies for race and ethnicity. Family controls include dummies for maternal education and paternal socioeconomic 
status. Birth-state controls include share of homeowners, share of children, share of immigrants, share of different occupations, literacy rate, share of married people, female labor force participation rate, 
and average socioeconomic index. Regressions are weighted using average birth-state population. 

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

* p<0.1 
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basis-points increases in the likelihood of college education, equivalent to a 4.5 percent rise from the mean. Fletcher & Noghanibe-
hambari (2021) investigate the effects of college openings on education and longevity. They estimate treatment-on-treated impacts of 
college education on old-age longevity of about 1 year. Therefore, the portion of midwifery effects that can be explained by increases in 
college education is about 8.6 percent.24 

Another outcome of interest is migration considering the studies that point to the influence of migration on health and mortality 
and their interaction with childhood exposures (Aaronson et al., 2021; Black et al., 2015). We define the outcome as the change in 
state-of-birth versus state-of-residence in 1940. We find a negative and significant effect on migration (column 7). The estimated 
coefficient suggests a change of about 1.3 percent. 

The second data source is World War II enlistment data linked to the 1940 census and DMF death records. This data is gathered by 
enlistment enumerators and contain an important measure of the health of enlistees, height.25 Height can be linked to early-life en-
vironments, socioeconomic factors, and later-life health outcomes (Bozzoli et al., 2009; Crimmins & Finch, 2006; Deaton, 2007; 
Deaton & Arora, 2009; Sunder, 2005). In column 8, we find that individuals are more likely to be among the enlistees (compared to 
other records in DMF-census data) if they were exposed to midwifery laws. In columns 9-10, we find increases in height (in inches) and 
log of height-for-age. Although the magnitudes of effects are small, they are statistically significant at 10 percent level.26 

In Table 8, we explore additional outcomes based on the 5% 1980 census. We focus on 1980 rather than later years as it measures 
outcomes at the beginning of the NCHS death sample and limits the influence of mortality on selection into the sample. We find 
evidence of increases in the probability of being employed (column 1), personal income (column 2), and household income (column 3). 
Although these effects are statistically significant, they point to relatively small changes. Chetty et al. (2016) investigate the rela-
tionship between income and longevity using tax and death records from 1999-2014. They find that for every 5 percentiles increase in 
income, there is a corresponding increase in longevity of around 0.8 years. To use their estimations and calculate the potential 
longevity gains from the observed rises in income, we also use the household income percentile and use it as the outcome. We find that 
midwifery exposure at birth is associated with about a 0.25-percentiles increase in household income. Using Chetty et al. (2016)’s 
estimations, we expect to observe 0.04 years higher longevity. This is about 66 percent of the reduced form effect we find in Table 6. 

We also find positive but insignificant increases in house value (column 5). Consistent with the DMF results of Table 7, we find 
reductions in the probability of being low-educated (column 6). Finally, we observe small and insignificant reductions in work 
disability (column 7). 

Overall, the results of Table 7 and Table 8 suggest increases in educational attainments and socioeconomic measures as potential 
pathways. We should acknowledge that these estimates are relatively small in magnitude and economically trivial although large 
sample sizes result in statistically significant effects. However, it is also the case that these estimates are intent-to-treat effects with 
potentially larger influence among the treated population and more affected subpopulations as evidence reported in Appendix D. 
suggests. 

6.7. Discussion on the Magnitudes 

Our results suggest significant reductions in mortality rate and improvements in longevity as a result of early-life exposure to 
midwifery licensing regulations. Based on the 1980 census, about 56.2 million people who satisfied our sample selection survived till 
1980. On the other end, a reduction of 2.5 percent in cumulative mortality over a 42-year window is equivalent to a 0.059 percent 
reduction in the annual mortality rate of this population. Therefore, this effect is equivalent to an annual reduction of about 33,158 
deaths in the nation. 

Jacobson (1956) documents that before World War I about 40 percent of births are delivered by midwives. Assuming the same rate 
post-WWI, we can do a back-of-an-envelop calculation to reach a treatment-on-treated effect of 1.8 months increase due to exposure to 
midwifery law change. Across cohorts of the final sample (1900-1940), the life expectancy at age 40 (the minimum age-at-death in the 
final sample of NCHS data) increased from around 65.5 to 78 years. Therefore, the effect of midwifery law changes can explain about 
1.2 percent of overall longevity improvements (conditional on survival up to age 40) during this period.27 

24 In Appendix O, we evaluate the association between successful linking between DMF-Enlistment data and observable individual and family 
characteristics. We find that relatively advantaged people are more likely to be in the Enlistment data. We should note that that enlistment could 
also grant better access to health care but we cannot test for these effects directly with the data we have. However, state and cohort fixed effects can 
account for a significant portion of these confounders and rule out the interpretation that places with midwifery laws also have other health-related 
influences such as being better at obtaining birth records and recruiting and providing health care. Our econometric setting focuses on cohort 
specific changes in health as induced by the midwifery laws that control for time invariant place effects.  
25 Another concern about the results of height measures is that the sample of DMF-Enlistment is considerably smaller than that of DMF in columns 

1-7. In Appendix K, we replicate columns 1-7 of Table 7 for the DMF-Enlistment sample and find effects that are much smaller in magnitude and 
statistically insignificant. Therefore, we acknowledge that since we do not observe the general pattern of effects for the DMF-Enlistment sample, we 
should exercise caution in generalizing the effects on height in Table 7.  
26 We obtain a similar number when we focus on life expectancy at birth. Across cohorts of the final sample (1900-1940), the life expectancy at 

birth increased from 48.2 years to 62.1 years. Therefore, the effect of midwifery can explain about 1 percent of overall longevity improvements 
during this period.  
27 We obtain a similar number when we focus on life expectancy at birth. Across cohorts of the final sample (1900-1940), the life expectancy at 

birth increased from 48.2 years to 62.1 years. Therefore, the effect of midwifery can explain about 1 percent of overall longevity improvements 
during this period. 
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Further, we can also use the results on longevity (Table 6) to calculate life-years saved due to the policy reforms. In the final sample, 
the population of exposed cohorts counts to about 35.7 million persons. Based on this sample and the longevity effects we found, we 
can estimate 1.8 million life-years saved due to midwifery law changes. 

Another way to understand the magnitude of these results is to use Value of Statistical Life (VSL) estimates. Given the difference of 
about 1.2 years in average age-at-death in the final sample of exposed people and the average longevity of all cohorts born 1900-1940 
who died between 1979-2020, and assuming a discount rate of 3 percent, we reach a Value of Statistical Life at age 77 (VSL77) of about 
$1.8M (Colmer, 2020; Kniesner & Viscusi, 2019; Viscusi, 2018). Using our back-of-the-envelope calculation on life-years saved, we 
reach a total saving of about $3.24 trillion. 

7. Conclusion 

During the late 19th and early 20th century, the majority of American women gave birth using traditional birth attendants or 
midwives’ assistants. Several states initiated licensing requirement regimes for midwives to improve the skills, knowledge, and quality 
of midwifery services and regulate the market. Under these reforms, midwives were required to attain formal training, education, and 
experience and comply with a series of hygiene procedures to obtain a midwifery license and be able to practice midwifery legally. 
Several studies point to the short-run and long-run health benefits of midwifery quality improvements (Anderson et al., 2020; Lazuka, 
2018). In this paper, we extended this literature by providing evidence of midwifery reforms’ long-run effects on mortality outcomes. 

We exploited the staggered adoption of midwifery laws using event-study and difference-in-difference frameworks. We used the 
universe of death records in the US over the years 1979-2020 and found that exposure to midwifery licensing law at birth is associated 
with a 2.5 percent reduction in cumulative mortality rates and an increase of 0.6 months in longevity. 

The effects are concentrated on deaths due to infectious diseases, neoplasm diseases, and suicide mortality. We also found that the 
impacts are confined among blacks and are slightly larger among males. We employed alternative data sources to explore the 
mechanism channels. We found increases in educational attainments, income, measures of socioeconomic status, employment, and 
measures of height as mediatory channels. Finally, we discussed the economic significance of the results and the life years saved due to 
exposure to midwifery laws in early life. 
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