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Abstract

The United States experienced a 3.8 percent decline in births for 2020 compared with 2019, but the
rate of decline was much faster at the end of the year (8 percent in December), suggesting dramatic
early effects of the COVID-19 pandemic, which began affecting social life in late March 2020. Using
birth data from Florida and Ohio counties through February 2021, this analysis examines whether
and how much falling birth rates were associated with local pandemic conditions, specifically
infection rates and reductions in geographic mobility. Results show that the vast majority of counties
experienced declining births, suggestive of a general influence of the pandemic, but also that
declines were steeper in places with greater prevalence of COVID-19 infections and more extensive
reductions in mobility. The latter result is consistent with more direct influences of the pandemic on
family planning or sexual behavior. The idea that social isolation would cause an increase in
subsequent births receives no support.
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Introduction

The COVID-19 pandemic has affected many aspects of social life, radiating outward from direct
infections to family members and caregivers, to schools and workplaces, local and national
economies and the global economy. In the United States, excess mortality for the year 2020 was
about 450,000, or 17 percent higher than expected, according to the Centers for Disease Control
and Prevention (Centers for Disease Control 2021). As a result of the pandemic, the unemployment
rate spiked from less than 4 percent to more than 14 percent in April, and by the end of 2020 was
still higher than 6 percent (Bureau of Labor Statistics 2021). The effects were disparate. In addition
to substantial geographic variation, rates of infection, hospitalization, and mortality from the disease
were much higher among American Indians, Hispanics, and African Americans than among non-
Hispanic Whites (CDC 2021). In the Census Pulse survey, 47 percent of adults reported that they or
a household member lost income or a job between March 2020 and the end of the year, and that

experience was much more common among low-income households (US Census Bureau 2021).

From mid-March 2020, social life was restricted in many ways, with implications for public health,
including pregnancy and childbirth. Despite initial speculation that excess time at home might lead
to an increase in sexual activity and births (Puente 2020), historical experience suggested a disaster
of this scale would lead to a substantial decline in fertility, especially in wealthy societies (Aassve et
al. 2020). The 1918 influenza pandemic led to a sharp reduction in U.S. births, with recovery on a
period basis in the years that followed (Wagner et al. 2020). More recently, epidemics have generally
been associated with declines in fertility at least in the short term, provided access to contraception
is not severely limited (Ullah et al. 2020). With regard to economic changes, recent cohorts of U.S.
women exposed to increases in unemployment have experienced lifetime reductions in births (Currie

and Schwandt 2014).

As the COVID-19 pandemic swept around the world in 2020, survey evidence revealed changing
fertility intentions, with a substantial proportion of people indicating they would postpone or forego
births because of the pandemic in both Europe (Luppi, Arpino, and Rosina 2020) and the United
States (Lindberg et al. 2020), as desire to prevent pregnancy ran up against problems accessing
contraception for the poorest women (Lin et al. 2021). An analysis of Google search behavior from

mid-2020 foretold a decline in U.S. birth rates of about 15 percent from November 2020 through



February 2021 (Wilde, Chen, and Lohmann 2020). In the event, U.S. births fell 3.8 percent for the
year 2020, but were off 6 percent in November and 8 percent in December, as births from
pregnancies begun in February and March 2020 were tallied (National Center for Health Statistics

2021). This represents an acceleration of the decline over the previous three years (Figure 1).
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Figure 1. US births per month, 2016-2020. From the National Center for Health Statistics (2021).

At this writing, we do not yet have the data adequate to discern the mechanisms behind the decline
in U.S. fertility following the COVID-19 outbreak. Among nine states with monthly reports through at
least December 2020, all appear close to the national average of a drop between 5 percent and 10
percent for the last two months of the year, which the exception of Hawaii, which registered a
steeper drop in the preliminary data (Figure 2). Note also that among those with the latest data, first
month or two of 2021 showed the greatest relative declines in most of these, with marked rebounds

already registered in California, Florida, and Ohio. This suggests a systemic effect.
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Figure 2. Births per month in nine states, 2018-2021, expressed as a ratio of births to the 2016-
2020 average for each month. From state vital statistics offices (see data and methods).

Although the data are not adequate for extensive hypothesis testing, in what follows | examine three
possibilities, and subject them to a simple test of plausibility using data from two states with good
county-level data that runs through February 2021.: Florida and Ohio. First, COVID-19 may have direct
effects on birth rates through disease infection (of self or family members) and its consequences, or
from the social isolation imposed formally and informally. For example, people who are themselves
sick, whose relatives are sick, or who are shut in at home for extended periods may be less sexually
active (or fecund), and more motivated to prevent pregnancy. The virus may also have medical
effects on fecundity or birth outcomes (Karimi et al. 2021; Seymen 2021), including preterm birth
(Joseph, Rasmussen, and Jamieson 2021). This would be consistent with strong correlations

between local infection rates or social mobility and birth rates nine to ten months later.

Second, the pandemic may have a more diffuse impact, with insecurity about health problems and
economic fears leading to broad changes in fertility intentions and changes in social interaction that
are not strongly correlated with observed local impacts. This would be consistent with weak
correlations at the local level. Third, time spent in isolation might lead to more sexual frequency
among coresidential couples, leading to increased birth rates nine to ten months later. This would be

consistent with a positive correlation between local shutdowns and subsequent birthrates.



An ecological analysis with limited data, such as that conducted here, cannot fully assess these
mechanisms for pandemic influences on birth rates. In particular, the possibility of disparate impacts
by age, economic status, race/ethnicity, and other factors cannot be examined here. Instead, this
analysis offers a first pass at assessing the plausibility of these (or other) mechanisms, helping to

motivate further research as suitable data become available.

Data and methods

The outcome measure for this study is the number of births registered per county by state
authorities. For each county month, | calculate the ratio of births to the average for that county and
calendar month for the years 2016-2019 (hereafter, “birth change”). Scores below 1 indicate a
relative decline in the number of births for each county relative to the reference period. After showing
the trends by month for nine states (Figure 2), | create an average birth change for the months of
January and February 2021 for counties in Florida and Ohio. Combining two months is intended to
reduce noise in the measure from the arbitrary division into months. These two months are the latest
available, and reflect births conceived in April and May. The Trump administration issued national
guidelines for social restriction on March 16 (Rogers and Cochrane 2020). This outcome measure
does not take into account changes to the population at risk from aging, migration, or mortality. The
fertility sources and data are available from (Cohen 2020a). State reports of births at the county
level are provisional and subject to revision. Checking the reporting for these two states on a regular
basis (>1 / week) over several months reveals that by the end of the following month the numbers

are quite stable, with only very small additions if any; | extracted these counts on March 16, 2021.

To measure the impact of the virus, | use the total number of confirmed infections per 1,000
residents by May 31, 2020, as reported by state or county authorities and aggregated by the New
York Times, with 2018 population denominators from the U.S. Census Bureau (hereafter, “infection
rate”). The pandemic and population data are available from (Cohen 2020b). Rather than use a
measure of behavior restriction policies such as mask mandates, which are of uncertain efficacy
(Guy 2021), | use a Google Community Mobility Reports (Google 2021), which report the level
movement within counties expressed as a percentage of movement in the baseline period (January 3
to February 6, 2020). | average movement across five types of location: retail and recreation,
groceries and pharmacies, transit stations, workplaces, and residences. Lower negative scores
indicate greater reductions in movement. To create a single indicator for each county, | use the
lowest point in the seven-day average of the combined measure for each county before May 31,

2020 (hereafter, “mobility change”).



Florida as 68 counties, 43 of which had sufficient data for analysis; Ohio has 90 counties, 81 of
which had sufficient data. | also excluded two counties in Ohio (Marion and Pickaway) whose early
COVID-19 infections were dominated by large outbreaks in prisons. The final sample represents 98
percent of the population of Ohio and 95 percent of the population of Florida. | truncated a small
number of outliers in low-population counties at 0.6 on the low end of birth change (n =4) and 1.4 at
the high end (n = 7). In the analysis, | present linear fits between infection rates, mobility, and fertility
change, weighted by county population. Then | estimate an OLS regression on birth rates with both
infection rates and mobility, also weighted by population, and a control for state (Florida = 1). Stata
code to retrieve the data and produce the tables and figures in this paper is available at:
https://osf.io/nspre/.

Results

Data for the 12 largest counties by population are presented in Table 1. Birth changes for January-
February 2021 range from .80 in Miami-Dade, Florida to 1.07 in Polk, Florida, with an average of
.92. The trends in birth change for these 12 counties are shown in Figure 3, with all 12 showing
either declines or no trend over the course of 2020 into 2021. Infection rates for these counties are
shown in Figure 4, ranging from 6.5 per 1,000 at the end of May, 2020 in Miami-Dade, to 1.3 in
Pinellas, Florida. Finally, the mobility change trends are shown in Figure 5, with troughs ranging from
-41.6 in Orange, Florida, to -23.8 in Polk, Florida.



Table 1. Twelve largest counties by population in Florida and Ohio

Infection Mobility
Population Birth change rate change
Florida Miami-Dade 2,761,581 .804 6.5 -36.4
Broward 1,951,260 841 3.7 -35.1
Palm Beach 1,485,941 924 4.0 -33.1
Hillsborough 1,436,888 .899 1.5 -33.8
Orange 1,380,645 973 1.4 -41.6
Pinellas 975,280 .882 1.3 -30.0
Duval 950,181 961 1.7 -26.3
Lee 754,610 .984 2.5 -36.9
Polk 708,009 1.068 1.5 -23.8
Ohio Franklin 1,310,300 .884 45 -29.5
Cuyahoga 1,243,857 902 3.6 -29.3
Hamilton 816,684 891 3.3 -25.2
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Figure 3. Births by month, 2018-2021: Most populous counties.
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Figure 4. COVID-19 confirmed cases per capita through May 31, 2021: Most populous counties.

Mobility for shopping, transit stations, workplaces, and residences, as percent change from Jan 3-Feb 6
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Figure 5. Local mobility levels through May 31, 2021: Most populous counties.



The correlations between birth change and (A) infection rate and (B) mobility reduction are shown in
Figure 6. The birth change correlation with infection rate is -.34 (p<.001), and with mobility reduction
is .20 (p<.05). The figure also shows that of the 124 counties, 102 (82%) have birth change below 1,
indicating fewer births than the county average from 2016-2019. These counties include 27.8

million residents, or 87 percent of the total sample.
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Figure 6. Ratio of births to 2016-2019 average and (A) COVID-19 cases per capita and (B) mobility
reductions. With linear fits weighted by population. Points are scaled to population size. Counties
with population >1 million are labeled.

The result of the OLS regression are presented in Table 2, which confirms the negative effect of
infection rate and the positive effect of mobility change, such that higher levels of infection, and
greater reductions in mobility through May 31, 2021, are associated with greater declines in fertility

in January and February 2021.



Table 2. OLS regression for birth change on infection rate and mobility change

Coefficient SE Confidence interval p
Infection rate -017 .005 -028 - -.006 .003
Mobility change .004 .002 .000 - .008 .037
State (Florida=1) .044 .023 .000 - .089 .051
Constant 1.062 .050 962 - 1.162
R-squared 155
N=124
Discussion

The end of 2020 and beginning of 2021 saw dramatic decreases in births in the United States. The
3.8 percent drop reported for the year 2020 by the CDC is the largest one-year fertility decline on a
percentage basis since the end of the Baby Boom in 1965. Birth rates were already falling in the
years leading up to 2020 (Hartnett and Gemmill 2020), but the increasing pace of decline at the end
of the year strongly implies an effect of the global COVID-19 pandemic, which struck in early 2020.

These results are consistent with the suggestion that direct effects of the pandemic, beginning for
most people in late March, in terms of infections in people’s families or personal networks, and
limitations on social mobility from formal or informal restrictions, led to a reduction in pregnancies
and subsequent births. We cannot know from this analysis to what extent such reductions reflected
efforts to prevent pregnancy or birth, versus (or in addition to) reductions in unplanned pregnancies

through reduced social contact or sexual frequency.

The correlation between local conditions and subsequent birth rates points toward possible direct
influences. However, the decline in births was national in 2020, and in the states under study here
87 percent of people live in counties with birth rates that dropped in January and February, relative
to previous years. Thus a pattern of more general influence, through wider economic or health

effects and uncertainties, for example, would also be consistent with this analysis.

Finally, these results provide no support for the suggestion that excess time during formal or informal
shutdowns and mobility restrictions led to higher birth rates as a result of increased sexual
frequency. Of course, future research may reveal that some births may resulted from such
influences, but at this point they are apparently not enough to register as positive effects in the

aggregate data used here.

The results reported at the national level (National Center for Health Statistics 2021), in addition to

the state data presented here, do not yet show evidence of a slowing in fertility declines associated

10



with the pandemic. How far birth rates will far, and for how long, remains to be seen. In addition, the
diffusion of falling birth rates across groups in the population, especially by age, economic status,

and race/ethnicity, are vitally important, and must be determined by future research.
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