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BACKGROUND: A variety of state-level restrictions were placed on
abortion care in response to the COVID-19 pandemic, leading to drops in
utilization and delays in time to abortion. Other pandemic-related factors
also may have impacted receipt of abortion care, potentially exacerbating
existing barriers to care. Massachusetts is an ideal setting to study the
impact of these other pandemic-related factors on abortion care utilization
because there was no wide-scale abortion policy change in response to
the pandemic.
OBJECTIVE: This study aimed to evaluate the impact of the COVID-19
pandemic on abortion care utilization and disparities in utilization by patient age in Massachusetts.
STUDY DESIGN: Using the electronic medical records from all abortions that occurred at the Planned Parenthood League of Massachusetts
from May 1, 2017 through December 31, 2020 (N¼35,411), we performed time series modeling to estimate monthly changes in the number
of abortions from the expected counts during the COVID-19 pandemic. We
also assessed if legal minors (<18 years) experienced delays in time to
abortion, based on gestational age at procedure, and whether minors were
differentially impacted by the pandemic.
RESULTS: There were 1725 less abortions than expected, corresponding to a 20% drop, from March 2020 to December 2020 (95%

Introduction
Noting that service disruptions can have
life-altering consequences for individuals, leading clinical organizations
in the United States quickly afﬁrmed that
abortion is an essential health service
that should continue uninterrupted
during the COVID-19 pandemic.1,2
Despite this clinical and public health
consensus, 11 US states classiﬁed abortions as nonessential care during the
early pandemic, curtailing provision
during the state of public health emergency.3 For example, Texas Governor
Greg Abbott ordered a stop to abortion
procedures for 30 days beginning on
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prediction interval, 2025 to 1394) with 888 less (20% reduction)
abortions among adults, 792 (20% reduction) less among young adults,
and 45 (27% reduction) among minors. Adults and young adults experienced significant reductions in the number of abortions beginning in
March 2020, whereas decreases among minors did not begin until July
2020. The rate of abortions occurring 12 weeks gestational age was
unchanged during the COVID-19 pandemic among minors (adjusted rate
ratio, 0.92; 95% confidence interval, 0.55e1.51) and among adults
(adjusted rate ratio, 0.92; 95% confidence interval, 0.78e1.09). Young
adults had a lower rate of second trimester abortion during the pandemic
(adjusted rate ratio, 0.79; 95% confidence interval, 0.66e0.95).
CONCLUSION: Despite uninterrupted abortion service provision,
abortion care utilization decreased markedly in Massachusetts during the
pandemic. There was no evidence of an increase in second trimester
abortions in any age group. Further research is needed to determine if a
decline in the pregnancy rate or other factors, such as financial and travel
barriers, fear of infection, or privacy concerns, may have contributed to this
decline.
Key words: abortion access, abortion care, COVID-19, health dispar-

ities, health service utilization

March 22, 2020, as part of a broader
order to conserve healthcare resources
during an anticipated surge of illness and
hospitalizations
related
to
the
pandemic.4 Given the time-sensitive
nature of abortion care, these COVID19 era bans could signiﬁcantly impact
population health by leading to delays in
accessing, or outright denial of, abortion
care.5 However, the overall impact of the
pandemic on abortion care access
outside of such bans has not yet been
explored in the research literature.
In addition to direct restrictions
placed on abortion care, other
pandemic-related factors may have
affected access. Stay-at-home orders may
have complicated travel to a clinic,
especially among individuals requiring
childcare. The risk for SARS-CoV-2
exposure may have discouraged some
individuals from seeking any medical
care, including for abortions, especially
among those whose household members
have preexisting health conditions that

increase their risk for severe COVID-19
disease.6,7 These factors further compounded the limitations on abortion
access for individuals living in US states
that had abortion restrictions in place
before the pandemic, such as mandatory waiting periods and parental
involvement laws, which place substantial burdens on patients at baseline.8,9 These burdens are not equally
distributed; thus, disproportionately
affecting individuals who identify as
people of color and legal minors in the
United States.10
In 38 states, parental involvement in a
minor’s decision to have an abortion is
required, and several studies have
demonstrated that these laws cause delays in accessing abortion care, although
the effects vary across states.11e14 From
1981 through 2020, Massachusetts’
parental consent law required that minors <18 years of age either obtain
parental consent for abortion care or
bypass the requirement via a hearing
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Why was this study conducted?
This study aimed to assess the impact of the COVID-19 pandemic on abortion
care utilization in the absence of state-level restrictions and to investigate disparities in abortion care utilization and delays in receipt of abortion care by
patient age.
Key ﬁndings
Abortion care utilization decreased by 20% in Massachusetts during the ﬁrst 10
months of the COVID-19 pandemic (March 2020eDecember 2020). For minors,
the decline in abortion care utilization began in July 2020, whereas it began
immediately among young adults and adults in March 2020. There was no evidence of an increase in second trimester abortions across any age group. The
proportion of second trimester abortions dropped among young adults during
the ﬁrst 10 months of the pandemic.
What does this add to what is known?
This study investigated abortion care utilization in the absence of state-level restrictions on abortion care in Massachusetts. Abortion care utilization was hypothesized to drop during the COVID-19 pandemic, which was conﬁrmed by this
study.
with a superior court judge.15,16 During
the COVID-19 public health emergency,
some superior court hearings in Massachusetts, including judicial bypass, were
permitted to occur remotely for the ﬁrst
time.17 Although this practice avoids
unnecessarily exposing young people,
attorneys, and court staff to the risk of
viral transmission, it may lead to additional privacy concerns for young people, particularly for those engaged in
remote schooling with parents working
from home (70% in April 202018) or
with parents who are unemployed (15%
in April 202019).
The goal of the present analysis was to
assess the impact of the prevaccination
phase of the COVID-19 pandemic on
abortion rates in the Commonwealth of
Massachusetts and to evaluate if there
were disparities according to patient age.
Although state and national governments enacted a wide variety of restrictions and supports for abortion
access during the early pandemic,
relevant policies and healthcare infrastructure did not change in Massachusetts.17,20 The state’s stay-at-home orders
always allowed travel for healthcare and
essential services, public transportation
never fully closed (although service was
reduced), and abortion services were
explicitly characterized as essential by

the state. At the same time, abortion
providers could not mail mifepristone
because of federal restrictions in the
United States.21 Therefore, there was no
rapid expansion in nor restriction on
abortion access in the state other than
the effects of COVID-19 on patients’
own life circumstances, fertility, and
ability to access care. The state of Massachusetts therefore served as a useful
case to quantify the impact of the
pandemic per se on abortion rates in the
absence of wide-scale policy change.
In the present analysis, we quantiﬁed
changes in the number of abortions in
comparison with what was expected
based on time trends from previous years
during the ﬁrst 10 months of the
COVID-19 pandemic, overall and by age
group. Second, as a surrogate for abortion access, we evaluated whether the
gestational age at presentation for abortion changed during the COVID-19
pandemic and assessed if legal minors
(<18 years) experienced a greater delay
than young adults and adults. We hypothesized
that
the
COVID-19
pandemic would lead to fewer abortions and later average gestational age at
abortion in all age groups. We expected
these impacts to be more pronounced
among minors who face additional barriers to care at baseline.
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Materials and Methods
We extracted information on all abortions that occurred at Planned Parenthood of Massachusetts (PPLM) clinics
between May 1, 2017 through December
31, 2020, from the electronic medical
records (EMRs) (N¼35,411). This gave a
ﬁnal sample size of 30,020 individuals
because some patients received multiple
abortions during the study period. We
included both medication and surgical
abortions. All study procedures were
approved by the Partners Human
Research Committee (institutional review board).
We collected the following variables
for each abortion: patient age, insurance
status, patient race and ethnicity (selfreported), date of abortion, and gestational age at abortion estimated using
ultrasound. Gestational age was reported
categorically as <8 weeks and then in
increasing increments of 1 week. For
these patient covariates, we operationalized age categorically with 3 distinct
groups, namely minors (<18 years of
age), young adults (18e26 years of age),
and adults (27 years of age). The
distinction between young adults and
adults reﬂects potential differences in
care seeking because of the Affordable
Care Act, which allows individuals to
remain covered by their parents’ commercial insurance through the age of 26
years. Insurance status refers to the insurance type that was used on the date of
service, coded as private, public, self-pay,
or private charitable fund. Based on the
available responses in the EMRs, race and
ethnicity were combined into the
following 6 categories: (1) Hispanic
(including Latino, Latina, and Latinx),
(2) non-Hispanic White, (3) nonHispanic Black (Black, African American, or African), (4) non-Hispanic Asian
or Asian Indian, (5) non-Hispanic other
(American Indian, Alaska Native, Native
Hawaiian, Paciﬁc Islander, or other), or
(6) declined to answer or missing.
We reported all patient characteristics
by time epoch to assess differences before
and during the COVID-19 pandemic
using chi-squared tests. The time epochs
comprised abortions between March 16
through December 31 in 2018, 2019, and
2020, respectively. This date range was

ajog.org
chosen because the Massachusetts’
Governor enacted a series of interventions
to slow the spread of COVID-19 on
March 15, 2020,17 and Monday, March
16, 2020, was the day PPLM implemented
clinical changes in response to COVID-19.
In the primary analysis, time series
modeling was used to quantify changes
in the monthly count of abortions during the COVID-19 period for each age
group. The goal of this analysis was to
describe any changes in the abortion rate
attributable to the COVID-19 pandemic
by age group. Baseline data from the
preeCOVID-19 period (May 1, 2017 to
February 29, 2020) was used to estimate
the expected number of abortions during each month of the COVID-19 period
(March 1, 2020 to December 31, 2020).
Note that for the analysis, abortions were
categorized at the monthly level to avoid
moving holidays that lead to multiday
closings in some years and not others
and therefore the COVID-19 period was
indicated to start on March 1, 2020.22 We
modeled the monthly counts (Yt ) using a
generalized linear model with log link
and Poisson distribution. We included a
term for the month to capture trend (t),
a term for the number of days clinics
were open for month t (dayst ), and
Fourier terms to capture seasonality:
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assumptions in the age group time
series models.
To formally compare abortion utilization by age group, we modiﬁed the
Poisson regression model (Eq. 1) to
include the entire time range with additional terms for age group, COVID-19
period (before vs during pandemic),
and an interaction between age group and
COVID-19 period. We also adjusted for
the monthly distribution of race and
ethnicity and insurance status because
these variables are associated with abortion utilization and delay and may have
impacted who received an abortion during the early COVID-19 pandemic.25,26
The secondary analysis investigated if
the COVID-19 pandemic was associated
with delays in the time to abortion and if
minors were differentially impacted
when compared with young adults and
adults. We ﬁrst assessed if the distribution of gestational age at abortion
changed during the pandemic among
minors using a Kruskal-Wallis test. To
assess the differential impact among
minors, we modeled the monthly number of abortions occurring at or after 12
weeks’ gestation using the same Poisson
regression model described above with
the addition of an offset term for the
number of monthly abortions. All data
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than in 2019 (8.3%) and 2018 (8.7%)
(P¼.008). There were differences in the
distribution of race and ethnicity between 2020 and the previous time
epochs (P<.001). During the COVID19 period, 18.5% of individuals
declined to provide or had missing race
and ethnicity data compared with 8.3%
in 2019 and 9.4% in 2018. There was a
steady increase in the use of public insurance (19.1% to 21.4%) and a
decrease in self-paid procedures (18.4%
to 15.7%) over the 3 year study period
(P<.001).
During the COVID-19 period, there
was an estimated 20% drop in the
number of abortions among all combined ages when compared with the expected number (95% PI, 23%
to 17%) (Table 2). The number of
abortions decreased abruptly after
March 15, 2020, for adults and young
adults. For minors, evidence of a decline
began in July (44%; 95% PI, 67% to
13%) with a signiﬁcant drop in August
(77%; 95% PI, 86% to 56%)
(Figure 1). Adults and young adults had a
lower-than-expected number of abortions for all 10 months of the COVID19-period. Among minors, the number
of abortions was close to the expected
number during the months of March

 
 
 
 
2 pt
2pt
4pt
4pt
logðE½Yt jtÞ ¼ b0 þ b1 t þ b2 dayst þ b3 cos
þ b4 sin
þ b5 cos
þ b6 sin
12
12
12
12

To ﬂexibly model time trends and
seasonality, we ﬁt the model separately
for each age group. We reported the
deviation between the expected and
observed counts for each month with
95% prediction intervals (PIs), calculated using a parametric bootstrap
procedure. These statistical methods
were employed during the COVID-19
pandemic and are described in
greater detail to perform syndromic
surveillance23 and estimate excess
deaths.24 Finally, we performed several
model checking procedures to assess
the validity of the modeling

cleaning and analyses were conducted in
R V3.6.0 (The R Foundation, Vienna,
Austria).

Results
Over the period of March 15 to
December 31 for each year, the total
number of abortions at PPLM declined
from 7936 in 2018 and 7958 in 2019 to
6388 in 2020 (Table 1). However, there
was no difference in the distribution of
patient age groups by year. The proportion of abortions taking place at 12
weeks of gestational age was lower
during the pandemic in 2020 (7.3%)

(Eq.1)

through June, lower than expected in
July through October, and returned to
the expected number by November
(Figure 2). For all age groups, the deviation in the number of abortions from
the expected was largest in August 2020
and began to rebound toward expected
thereafter. We found no evidence of
overdispersion (Appendix A) or autocorrelation (Supplemental Figures 1 and
2) in these models. After adjusting for
race and ethnicity and insurance status
in the Poisson regression model, there
were no signiﬁcant differences in the
deviations over the COVID-19 period
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TABLE 1

Patient characteristics for March 15 through December 31 time periods

Characteristics

Before COVID-19
(MarcheDec. 2018)
(n¼7936)

Before COVID-19
(MarcheDec. 2019)
(n¼7958)

During COVID-19
(MarcheDec. 2020)
(n¼6388)

P value

Patient age group
Minor (<18 y)

.581
150 (1.9)

149 (1.9)

112 (1.8)

Young adult (18e26 y)

3739 (47.1)

3698 (46.5)

2931 (45.9)

Adult (27þ y)

4047 (51.0)

4111 (51.7)

3345 (52.4)

8 wk at procedure

2831 (35.7)

2646 (33.2)

2235 (35.0)

.004

12 wk at procedure

692 (8.7)

663 (8.3)

467 (7.3)

.008
<.001

Patient race and ethnicity
Hispanic

1641 (20.7)

1803 (22.7)

1432 (22.4)

Non-Hispanic White

3418 (43.1)

3340 (42.0)

2361 (37.0)

Non-Hispanic Black

1237 (15.6)

1294 (16.3)

904 (14.2)

486 (6.1)

464 (5.8)

247 (3.9)

Non-Hispanic Asian or Asian Indian
Non-Hispanic other

406 (5.1)

447 (5.0)

262 (4.1)

Declined to answer or missing

748 (9.4)

661 (8.3)

1182 (18.5)
<.001

Insurance typea
Abortion fund

182 (2.3)

272 (3.4)

199 (3.1)

Private

4774 (60.2)

4774 (60.0)

3818 (59.8)

Public

1519 (19.1)

1604 (20.2)

1365 (21.4)

Self-pay

1459 (18.4)

1307 (16.4)

1000 (15.7)

Missing

2 (0.0)

1 (0.0)

6 (0.1)

Data are presented as number (percentage).
a

Excludes n¼9 missing values from statistical test.
Fulcher et al. Abortion care utilization during COVID-19. Am J Obstet Gynecol 2022.

between the age groups (Table 3;
Supplemental Table 1).
Regardless of time epoch, young
adults underwent abortions at an earlier
gestational age than minors. The distribution of gestational age by week at the
procedure did not differ substantially
during the COVID-19 pandemic when

compared with the prepandemic period
among minors (P¼.413) (Figure 3). In
2019, 9.2% of young adults compared
with 18.1% of minors had an abortion at
or after 12 weeks’ gestational age. This
relationship persisted during the
COVID-19 pandemic with 7.0% of
young adults undergoing an abortion at

or after 12 weeks when compared with
16.1% of minors.
In the model for abortion delay, we
found no change in the rate of undergoing an abortion procedure at or after
12 weeks among adults and minors
during the COVID-19 pandemic
(Table 3), although the conﬁdence

TABLE 2

Cumulative deviation and percentage by age group with 95% prediction intervals (March 1, 2020 through December 31,
2020)
Age group

Total deviation

Percentage change

Overall n¼22,282

1725 (2025 to 1394)

20% (23% to 17%)

Minors (<18 y) n¼411

45 (93 to 3)

27% (43% to 2%)

Young adults (18e26 y) n¼10,368

792 (1009 to 583)

20% (25% to 16%)

Adults (27 y) n¼11,503

888 (1113 to 666)

20% (24% to 16%)

Fulcher et al. Abortion care utilization during COVID-19. Am J Obstet Gynecol 2022.
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FIGURE 1

Weekly number of abortions from May 1, 2017 to December 31, 2020

Fulcher et al. Abortion care utilization during COVID-19. Am J Obstet Gynecol 2022.

interval for minors was wide (adjusted
rate ratio [RR], 0.92; 95% conﬁdence
interval [CI], 0.55e1.55). However,
young adults had a lower rate of abortion procedure at or after 12 weeks
during the pandemic than before the
pandemic (RR, 0.79; 95% CI,
0.66e0.95). Minors had a higher rate of
later abortions compared to young
adults and adults in all time periods
(Supplemental Table 2); the relationship between age and gestational age
remained unchanged during the
COVID-19 pandemic (P¼.584 for minors v. young adults; P¼.992 for minors
v. adults) (Table 3). In Supplemental
Table 3, we provide an alternate,
individual-level analysis using a logistic
regression model and found similar
results.

Comment
Principal findings
Massachusetts had minimal service disruptions and no major policy changes
related to abortion access during the
prevaccination phase of the COVID-19
pandemic, but the number of abortions
dropped dramatically for all age groups
in the spring and summer of 2020.
Despite drops in abortion care utilization across all age groups, we found that
the proportion of abortions occurring
during the second trimester was unchanged among minors and adults,
whereas it decreased for young adults.

Results in the context of what is
known
A decrease in conceptions because of
decreased sexual activity following the

issuing of national and state emergencies
in mid-March 2020 could explain some
of the decline in abortion rates. Pregnancy and birth data for the state of
Massachusetts for the 2021 calendar year
have not been published yet. However,
Massachusetts experienced a decline in
births in the ﬁrst year of the pandemic.
The overall number of births in Massachusetts declined by 3.89% from 69,117
in 2019 to 66,429 in 2020 (Supplemental
Figures 3 and 4), the second largest
yearly drop observed since 1990.27
Moreover, national monthly statistics
revealed that the birth rate dropped by
7.66% in December 2020 (vs December
2019) and by 9.41% in January 2021 (vs
January 2020), potentially reﬂecting
fewer conceptions at the national level
during the early COVID-19 pandemic.28
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FIGURE 2

Monthly deviation in number of abortions with 95% prediction intervals

Percentage change from expected in red text (March 1, 2020 to December 31, 2020).
Fulcher et al. Abortion care utilization during COVID-19. Am J Obstet Gynecol 2022.

The number of abortions among
young adults and adults dropped as early
as March 2020, which cannot be attributed to a decline in pregnancy rate
following the Massachusetts Governor’s
orders on March 15, 2020. It is possible
that sexual activity among adults and
young adults started declining before the
Governor’s orders as awareness of the
emerging global pandemic spread in
January and February 2020. Conversely,
the apparent rebound in the number of
abortions after August 2020 may be
partially because of gradual reductions in

COVID-19 restrictions in the summer
months. The Massachusetts Governor’s
orders introduced a phased reopening of
businesses and social gatherings beginning on May 18, 2020, potentially leading to a rebound in the pregnancy rate.29
This is also corroborated by the rebound
in the national birth rate after February
2021.28
Notably, the declines in pregnancy
and birth rates from these published
reports are smaller than what was
observed in our study, which could be
caused by (1) individuals shifting
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abortion care from PPLM clinics to
other providers, (2) individuals
choosing to continue their pregnancies,
or (3) individuals being unable to obtain
an abortion. However, it is unlikely that
people sought care outside of PPLM
clinics at a higher rate during the
pandemic because the clinics had no
interruption in abortion care during the
pandemic and did not need to shift any
resources to care for patients with
COVID-19.30 There is also no evidence
that people chose to continue pregnancies at a higher rate during the pandemic;

ajog.org
in fact, a national survey indicated a
precipitous drop in the proportion of
pregnancy-capable individuals desiring a
birth during the pandemic.31 Of these
options, the most likely explanation may
be that more individuals were unable to
obtain a wanted abortion because of
ﬁnancial barriers, fear of infection,
increased life chaos, childcare responsibilities, and increases in intimate
partner violence—all phenomena that
have been documented worldwide during
the pandemic.32,33
Researchers hypothesized that delays
in abortion care would occur during the
pandemic,34 especially among minors
because previous studies have shown later
gestational ages at the abortion procedure
for minors when compared with
adults.35,36 Our ﬁndings align with these
previous studies because minors were
more likely to have a second trimester
abortion than young adults and adults in
all time periods. However, we did not ﬁnd
evidence of a delay in time to abortion
among minors during the pandemic.

Clinical implications
The decrease in abortions during the
second trimester observed among young
adults and no change among minors and
adults could be because of widespread
societal closures of workplaces and
schools, allowing individuals to obtain
abortion care quickly precisely because
they did not require time off from these
other obligations to seek care. Because
these ﬁndings were coupled with a
decline in abortion care utilization,
further research is needed to understand
whether this was a result of faster access
to abortion care once pregnant or an
increase in the frequency of individuals
continuing undesired pregnancies.
In December 2021, the US Food and
Drug Administration announced that
the prohibition on mailing the abortifacient drug mifepristone directly to patients is permanently lifted. Moving
forward, expanded access to telemedicine abortion could increase access to
abortion and further reduce second
trimester abortion rates. As much of the
United States returns to prepandemic
levels of social interaction, sexual activity
may also increase. It is imperative in this
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TABLE 3

Poisson regression models to estimate impact of COVID-19 on abortion
utilizationa and delayb by age group with adjustment for seasonality,
monthly trends, race and ethnicity, and insurance status (May 1, 2017
eDecember 1, 2020; N[35,411)
Adjusted
rate ratiod

95% confidence
interval

P valuec

Minors

0.78

(0.64e0.96)

—

Young adults

0.77

(0.73e0.81)

.880

Adults

0.82

(0.79e0.86)

.635

Model
Abortion utilization

Abortion occurring at or after 12 wk
Minors

0.92

(0.55e1.55)

—

Young adults

0.79

(0.66e0.95)

.584

Adults

0.92

(0.78e1.09)

.992

a

Full utilization model results are presented in Supplemental Table 1; b Full delay model results are presented in Supplemental
Table 2; c Hypothesis test of interaction terms to assess differential impact of COVID-19 among minors; d Effect estimate
comparing COVID-19 to pre-COVID-19 period.
Fulcher et al. Abortion care utilization during COVID-19. Am J Obstet Gynecol 2022.

context that individuals can access
essential sexual and reproductive
healthcare, including contraception for
those wishing to prevent pregnancy, and
have continued access to abortion for
individuals in need.

Research implications
Future research should explore how
much of the decline in abortion rates
during the early pandemic can be attributed to fewer pregnancies when
compared with other factors, such as
travel barriers, fear of infection, or privacy concerns. Data on birth rates in the
early months of 2021 will provide more
information on whether a decline in
pregnancy rates is responsible for the
decline in abortions during these months.
In addition, our data set did not specify
which minors received judicial bypass (vs
parental consent) for their abortion.
Additional studies among minors seeking
judicial bypass are crucial to explain how
the pandemic, and speciﬁcally the option
for virtual bypass hearings, impacted the
timing and receipt of abortion care.

Strengths and limitations
Previous studies on abortion care utilization during the pandemic are limited to
states that had abortion bans in response
to COVID-19. This study investigated

abortion utilization in a state where
abortion was consistently considered an
essential health service, allowing us to
investigate the impact of the pandemic on
patients’ own life circumstances, fertility,
and ability to access care.
This study had several limitations.
First, there were more missing race and
ethnicity data during the pandemic, likely
because this question was assessed during
a telehealth visit by a provider (vs selfreported on a tablet by the patient). It is
possible that the missing race determination was not random, thereby classifying some races as missing more often
than others. Such misclassiﬁcation of race
would have masked true racial differences
in outcomes across time epochs presented in Table 1. Furthermore, because
of the large amount of missing data on
race, it prevented us from replicating the
age and COVID-19 period interaction
analysis by race and ethnicity. Future
studies could help to ﬁll this gap. Health
systems should work to ensure that race
and ethnicity data in medical records are
not lost during the pandemic to ensure
that investigators can properly characterize the role of racism in driving
COVID-19erelated reproductive health
disparities.37,38 Second, the number of
abortions among minors is small
(n¼261), which may preclude detection
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FIGURE 3

Gestational age at abortion by time epoch and age group (March 15eDecember 31)

Light gray indicates data for 2018, dark gray indicates data for 2019, and red indicates data for 2020.
Fulcher et al. Abortion care utilization during COVID-19. Am J Obstet Gynecol 2022.

of smaller but meaningful differences in
procedural timing before vs during the
COVID-19 pandemic when compared
with older age groups. However, the main
conclusion that minors experienced
similar declines in the number of abortions than older age groups and were not
more likely to have second trimester
abortions during the pandemic is supported by the analytical ﬁndings.

Conclusions
Despite uninterrupted abortion service
provision in the state of Massachusetts,
abortion care utilization decreased
markedly in the state during the
pandemic. However, there was no evidence of an increase in second trimester

abortions within any age group. To
ensure timely access to abortion care
during this and future pandemics, it is
imperative to understand whether these
declines are because of a decrease in the
pregnancy rate or other factors.
n
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Appendix A
Statistical tests
We performed a test of equidispersion in
the Poisson model and found no evidence of overdispersion (all P values
>.17). We also performed the BreuschGodfrey test for autocorrelation in the

residuals and found no evidence of
autocorrelation (all P values >.23).

Residual plots
Residual and autocorrelation function
plots for each model can be found below
and reveal no evidence of autocorrelation.

SUPPLEMENTAL FIGURE 1

Scatterplot of residuals for each age group model
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SUPPLEMENTAL FIGURE 2

Autocorrelation function plot for each age group model
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Appendix B

SUPPLEMENTAL TABLE 1

Poisson regression model to estimate rate of abortion by age group and time period (May 2017eDecember 2020;
N[35,411)
Standard error

P value

1.746

0.119

<.001

0.243

0.102

.017

Young adults

3.216

0.062

<.001

Adults

3.268

0.065

<.001

0.016

0.104

.880

0.049

0.103

.635

Hispanic

0.029

0.011

.010

Non-Hispanic Asian or Asian Indian

0.037

0.017

.023

Non-Hispanic Black

0.023

0.008

.005

Non-Hispanic White

0.008

0.003

.008

Private

0.009

0.024

.698

Public

0.006

0.007

.362

Self-pay

0.006

0.011

.598

cos1

0.010

0.009

.260

cos2

0.011

0.008

.174

sin1

0.055

0.008

<.001

sin2

0.006

0.008

.431

Number of days open per month

0.046

0.005

<.001

Month number

0.001

0.001

.558

Group

Estimated log abortion rate ratios

Intercept
COVID-19 period (reference: pre-March 2020)
Age group category (reference: minors)

Interaction term
COVID-19 period by age group
Young adults
Adults
Race and ethnicitya

Insurance type category

a

Seasonality terms

a

Adjusting for monthly distribution of demographic groups excluding unkown subgroups; subgroup proportions were centered and scaled with 1-unit increase corresponding to a 10% increase in
subgroup proportion.
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SUPPLEMENTAL TABLE 2

Poisson regression model to estimate rate of abortion occurring at or after 12 weeks by age group and time period (May
2017eDecember 2020; N[35,411)
Group

Estimated log rate ratios

Standard error

P value

Intercept

2.038

0.401

<.001

COVID-19 period (reference: pre-March 2020)

0.082

0.265

.757

Age group category (reference: minors)
Young adults

0.631

0.177

<.001

Adults

0.613

0.184

.001

0.150

0.274

.584

0.003

0.270

.992

Hispanic

0.012

0.037

.742

Non-Hispanic Asian or Asian Indian

0.046

0.053

.389

Non-Hispanic Black

0.036

0.027

.173

0.015

0.010

.116

Private

0.139

0.067

.039

Public

0.016

0.019

.404

Self-pay

0.060

0.031

.050

cos1

0.095

0.030

.002

cos2

0.058

0.027

.036

sin1

0.009

0.028

.747

sin2

0.054

0.028

.050

0.011

0.017

.521

0.002

0.002

.457

Interaction term
COVID-19 period by age group
Young adults
Adults
Race and ethnicity

a

Non-Hispanic White
Insurance type category

a

Seasonality terms

Number of days open per month
Month number
a

Adjusting for monthly distribution of demographic groups excluding unknown subgroups; subgroup proportions were centered and scaled with 1-unit increase corresponding to a 10% increase in
subgroup proportion.
Fulcher et al. Abortion care utilization during COVID-19. Am J Obstet Gynecol 2022.

JUNE 2022 American Journal of Obstetrics & Gynecology

819.e13

Original Research

ajog.org

GYNECOLOGY

SUPPLEMENTAL TABLE 3

Alternate logistic regression model to estimate odds of abortion occurring at or after 12 weeks by age group and time
period (n[14,339)
Group

Estimated log odds ratiosa

Standard error

P value

Intercept

1.034

0.255

<.001

COVID-19 period (reference: March 2019eDec. 2019)

0.211

0.351

.547

Young adult

0.677

0.222

.002

Adult

0.927

0.222

<.001

0.110

0.364

.763

0.179

0.362

.622

Hispanic

0.113

0.107

.290

Non-Hispanic Asian or Asian Indian

0.246

0.177

.166

Non-Hispanic Black

0.080

0.116

.490

Non-Hispanic White

0.067

0.098

.493

Non-Hispanic other

0.226

0.176

.198

Private

0.545

0.148

<.001

Public

0.211

0.154

.171

Self-pay

0.826

0.170

<.001

Age group category (reference: minor)

Interaction term
COVID-19 period by age group
Young adult
Adult
Race and ethnicity (reference: unknown)

Insurance type category (reference: abortion fund)

a

Estimated with multivariate logistic regression with a binary outcome of an abortion occurring at or after 12 weeks’ gestation. Only abortions between March 15 and December 31 in 2019 and 2020
were included (n¼14,436). The logistic model included terms for age group, time epoch (2020 vs 2019), and interaction terms between age group and time epoch. We also adjusted for race or
ethnicity and insurance status. We excluded 7 abortions with missing values for insurance type for a final sample size of 14,339 abortions. We accounted for multiple abortions per person with
generalized estimating equations using an exchangeable correlation structure.
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Appendix C

SUPPLEMENTAL FIGURE 3

Annual number of births in Massachusetts from 1990 to 2020
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SUPPLEMENTAL FIGURE 4

Annual percentage change in number of births in Massachusetts from 1990
to 2020

All data can be found in Massachusetts state-level birth reports for 1990 to 2017 at https://www.
mass.gov/lists/birth-data. Reports for the remaining years can be found at https://www.cdc.gov/
nchs/data/nvsr/nvsr70/nvsr70-02-508.pdf (2019), https://www.cdc.gov/nchs/data/nvsr/nvsr68/
nvsr68_13-508.pdf (2018), and https://www.cdc.gov/nchs/data/vsrr/vsrr012-508.pdf (2020).
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