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ABSTRACT

Background: Emerging evidence suggests that maternal substance use patterns may have changed following the
declaration of the COVID-19 pandemic. We used comprehensive administrative birth record data to examine
these changes at the population level.

Methods: We examined trends in prenatal substance use (alcohol, tobacco, and other substances) in New Jersey
using birth certificate data from January 2016 to June 2021 (N = 566,568). Segmented logistic regression
models were used to evaluate changes in substance use odds around the declaration of the COVID-19 public
health emergency (March 1, 2020). All models were adjusted for maternal age and race/ethnicity. Interaction
analyses were conducted to test whether observed changes differed by maternal employment and education.
Results: Alcohol and other substance use increased significantly after the declaration of COVID-19 public health
emergency, while tobacco use decreased. Those changes in odds-ratios corresponded to an estimated 312 and
155 additional babies exposed to prenatal alcohol and other substance use, and 221 fewer babies exposed to
prenatal tobacco during the year following declaration of the COVID-19 pandemic. Changes in alcohol and other
substance use following the COVID-19 public health emergency differed as a function of maternal employment
and education.
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Conclusions: The COVID-19 pandemic was associated with significant shifts in trends in maternal substance use
during pregnancy in New Jersey.

1. Introduction

Substance use during pregnancy is increasing in the United States
and remains a public health concern (ELNahas and Thibaut, 2023). Data
from the 2020 National Survey on Drug Use and Health indicate that
between 8% and 11% of pregnant women aged 15-44 used illegal drugs,
tobacco products, or alcohol in the past month (Delphin-Rittmon, 2022).
About one-fifth of pregnant individuals who use substances report pol-
ysubstance use, increasing risk of adverse consequences, such as pre-
mature birth, low birth weight and poor developmental outcomes
(Andrade, 2024; Kotelchuck et al., 2017; Piske et al., 2021), and
complicating intervention efforts (Board et al., 2023). Substance use
during pregnancy can also have devastating effects on maternal out-
comes, and drug-related deaths are a leading cause of non-obstetric
related mortality in pregnant women (ELNahas and Thibaut, 2023).

Recent studies demonstrate that social events, like the COVID—19
pandemic, can influence substance use in pregnancy. In California,
several studies reported an increase in cannabis use at the onset of the
COVID—19 pandemic in the pregnant population (Young-Wolff et al.,
2021; Young-Wolff et al., 2022; Avalos et al., 2022). In a study exam-
ining the use of multiple substances in a Tennessee sample of pregnant
women, fentanyl and tobacco use increased significantly during the
pandemic, but there were no statistically significant changes for other
substances, including alcohol, cocaine, or cannabis (Lien et al., 2023). A
national study found increases in alcohol and cannabis related emer-
gency department visits among pregnant people during the pandemic
(Gonzalez-Alvarez et al., 2025). Finally, a toxicology-based study using
meconium drug screening in Arkansas found substance use generally
increased during the pandemic period, with THC-containing substances
continuing to increase two to three years after the declaration of the
pandemic (Gomez Pomar et al., 2025).

While these initial studies have provided information about how
social events are associated with changes in maternal substance use,
they have typically relied on selected samples that capture only a subset
of the pregnant population. We address this gap by using comprehensive
administrative data encompassing all births in New Jersey, reducing
selection bias and enhancing population-level inference. New Jersey
includes rural, urban, and suburban populations, and its residents vary
widely in terms of race, ethnicity, and socioeconomic status, reflecting
the range of the United States population (U.S. Census Bureau, 2024).
The availability of statewide data also permits examination of trends in
substance use as a function of sociodemographic factors including
employment status and educational attainment. These moderators were
selected based on prior evidence demonstrating their association with
substance use during pregnancy, as well as their theoretical relevance as
indicators of socioeconomic position. For example, there is some evi-
dence that pregnant women who are employed have higher rates of past
month alcohol use and binge drinking than those who are unemployed
(Peltier et al., 2025), but others report no difference (Denny et al.,
2019). Likewise, some studies find that pregnant women with lower
educational attainment have higher rates of tobacco use and cannabis
use (Azagba et al., 2020; Vadukapuram et al., 2022), but others have
reported no differences or non-linear associations between educational
attainment and pregnant women’s alcohol use and binge drinking
(Denny et al., 2019; Peltier et al., 2025). Understanding changes in
maternal substance use in the context of sociodemographic factors may
help identify groups at especially high risk who would benefit from
targeted preventive interventions.

In summary, the goal of this study was to analyze statewide birth
record data from 2016 to 2021 to investigate changes in maternal

substance use following the declaration of the COVID—19 public health
emergency on March 1, 2020 (Trump, 2020).

We had two research questions:

Did rates of maternal substance use (alcohol, tobacco, other sub-
stance use) change following the declaration of COVID—19 public health
emergency?

Did changes in maternal substance use differ as a function of
maternal employment status and educational attainment?

Prior studies have documented increases in maternal substance use
following the COVID—19 public health emergency potentially due to
heightened stress, mental health concerns, and reduced access to pre-
natal care (Kar et al., 2021; Lien et al., 2023; Smith et al., 2022). On this
basis, we hypothesized that maternal substance use would increase after
the declaration of COVID—19 public health emergency in New Jersey.

2. Method
2.1. Sample

Data came from the New Jersey Birth Dataset compiled by the New
Jersey Integrated Population Health Data (iPHD) Project. This dataset
includes birth certificate information reported to the New Jersey
Department of Health’s Office of Vital Statistics and Registry between
2000 and 2021. The current study focused on births recorded between
January 1, 2016 and June 30, 2021 (N = 566,568), encompassing the
available years of data surrounding the declaration of the COVID—19
public health emergency. The study end period was defined based on
data availability at the time of analysis.

2.2. Variables and measures

2.2.1. Maternal substance use

Information regarding maternal use of alcohol, tobacco, and other
substances during pregnancy was collected from the New Jersey Birth
Registration System in accordance with National Center for Health
Statistics (NCHS) guidelines. Items were completed by trained staff at
the birthing facility based on information available in the prenatal
medical record, which may include maternal self-report, physician
documentation, and laboratory findings. Source-specific identifiers were
not retained. The measure of other substance use was inclusive of
cocaine, heroin, marijuana, or methamphetamines during pregnancy.
All three maternal substance use measures during pregnancy were coded
as “Yes,” “No,” or “Unknown” in the original questionnaire. Consistent
with other studies using administrative records data (Kendler et al.,
2016; Salvatore et al., 2018), affirmative (“yes”) responses were
treated as endorsements of maternal use of that substance, while “no” or
“unknown” were treated as non-endorsements and coded as not indic-
ative of use. In total, 5.1% of individuals were coded as “Unknown” for
other substance use, and 5.4% were coded as “Unknown” for tobacco
use. Alcohol use was recorded only as “Yes” or “Unknown,” with no
separate “No” response category provided. Accordingly, alcohol use was
treated as a binary variable indicating endorsement (“Yes”) versus
non-endorsement (“Unknown”).

2.2.2. Sociodemographic covariates

Several maternal sociodemographic characteristics were included as
covariates. Maternal age at birth was calculated in years by subtracting
the mother’s birth date from the child’s birth date. Because racial and
ethnic disparities are associated with elevated substance use during
pregnancy, race and ethnicity were included as covariates and coded
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Table 1
Descriptive statistics for key study variables for overall sample by pandemic period.
Overall
Variable (N = 566,568)

Pre-pandemic Transition pandemic Post-transition pandemic

(N =432,163) (N = 81,580) (N = 52,825)

Mother's Race

American Indian or Alaska Native 874 (0.2%)
Asian 63788 (11.3%)
Black or African American 81303 (14.4%)
Native Hawaiian or Other Pacific Islander -

Other/Unknown 74386 (13.1%)
White 346133 (61.1%)
Mother's Ethnicity

Hispanic 151841 (26.8%)

Non-Hispanic

Unknown/Not classifiable

Mother's Education

Bachelor's Degree

No High School Diploma

High School Graduate or GED completed

Some College Credit, but no Degree

Associate Degree

Advanced Degree (Master's/Doctorate/Professional Degree)

407048 (71.8%)
7679 (1.4%)

152579 (26.9%)
56822 (10.0%)
131115 (23.1%)
71553 (12.6%)
38991 (6.9%)
111487 (19.7%)

Missing 4021 (0.7%)
Mother's Employment status

No 186917 (33.0%)
Yes 350844 (61.9%)
Missing 28807 (5.1%)
Alcohol Use

Yes 59017 (10.4%)
Unknown? 507551 (89.6%)
Tobacco Use

Yes 33089 (5.8%)
No 502805 (88.7%)
Unknown 30674 (5.4%)
Other Substance Use®

Yes 12368 (2.2%)
No 525267 (92.7%)
Unknown 28933 (5.1%)

594 (0.1%)
49562 (11.5%) 8872 (10.9%) 5354 (10.1%)
62411 (14.4%) 11596 (14.2%) 7296 (13.8%)
55445 (12.8%) 11587 (14.2%) 7354 (13.9%)
264090 (61.1%) 49366 (60.5%) 32677 (61.9%)

145 (0.2%) 135 (0.3%)

115614 (26.8%)
310794 (71.9%)
5755 (1.3%)

22111 (27.1%)
58424 (71.6%)
1045 (1.3%)

14116 (26.7%)
37830 (71.6%)
879 (1.7%)

115315 (26.7%)
44794 (10.4%)
99910 (23.1%)
56024 (13.0%)
29690 (6.9%)
83709 (19.4%)
2721 (0.6%)

22393 (27.4%)
7545 (9.2%)
19007 (23.3%)
9634 (11.8%)
5678 (7.0%)
16552 (20.3%)
771 (0.9%)

14871 (28.2%)
4483 (8.5%)
12198 (23.1%)
5895 (11.2%)
3623 (6.9%)
11226 (21.3%)
529 (1.0%)

144200 (33.4%)
266103 (61.6%)
21860 (5.1%)

25769 (31.6%)
51843 (63.5%)
3968 (4.9%)

16948 (32.1%)
32898 (62.3%)
2979 (5.6%)

44841 (10.4%)
387322 (89.6%)

8093 (9.9%)
73487 (90.1%)

6083 (11.5%)
46742 (88.5%)

27154 (6.3%)
381661 (88.3%)
23348 (5.4%)

3754 (4.6%)
73656 (90.3%)
4170 (5.1%)

2181 (4.1%)
47488 (89.9%)
3156 (6.0%)

9000 (2.1%)
401199 (92.8%)
21964 (5.1%)

1939 (2.4%)
75672 (92.8%)
3969 (4.9%)

1429 (2.7%)
48396 (91.6%)
3000 (5.7%)

Notes. Values are presented as n (%). The pre-pandemic period includes births occurring from January 1, 2016 to March 1, 2020. The transition period includes births
from March 1, 2020 to December 20, 2020 (through 42 weeks post-declaration). The post-transition period includes births occurring from December 21, 2020 to June

30, 2021.
Groups with small cell sizes are suppressed (

3

) in accordance with data use agreement policies.

aIn the state administrative data, alcohol use was recorded only as “Yes” or “Unknown,” with no separate “No” response category provided.
b Other substance use referred to any reported use of cocaine, heroin, marijuana, or methamphetamines during pregnancy.

following NIH standard classifications (Harrison and Sidebottom, 2009).
Detailed coding procedures are provided in Supplementary Material S1.
Maternal education was classified into nine levels in the questionnaire.
For this analysis, those categories were collapsed into six levels, ranging
from “No high school diploma” to “Advanced Degree (Master'-
s/Doctorate/Professional Degree)”. Employment status reflected
whether the mother had been employed in the past year and was cate-
gorized as employed or unemployed.

2.3. Statistical analysis

We used segmented regression to evaluate changes in maternal
substance use patterns during pregnancy associated with the declaration
of the COVID—19 public health emergency. Separate models were run
for each outcome: alcohol, tobacco, and other substance use (including
cocaine, heroin, marijuana, or methamphetamines). Adjusted models
controlled for maternal age, race, and ethnicity. These models estimate
differences in the slope of substance use rates before and after the
COVID—19 public health emergency declaration. The timing variable,
“days from COVID—19 declaration,” measured days between the child’s
birth date and the official declaration of the COVID—19 public health
emergency in the United States (3/1/2020) (Trump, 2020). Negative
values reflected births occurring before the event, while positive values
indicated births occurring after.

To examine whether temporal trends differed for pregnancies span-
ning the COVID—19 public health emergency declaration, we began

with a series of preliminary analyses to determine whether inclusion of
an additional breakpoint at 42 weeks following COVID—19 public
health emergency declaration improved model fit from a model with a
single breakpoint associated with the declaration. The two breakpoint
model thus defined three periods: (1) births that occurred in the pre-
pandemic period (days from COVID—19 declaration < 0), (2) births
that occurred during transition period corresponding to the first 42
weeks following COVID—19 public health emergency declaration, and
(3) births that occurred beyond 42 weeks following the COVID—19
public health emergency declaration. We note that the rationale for
selecting 42 weeks is that this is the cutoff for a term pregnancy;
accordingly, births occurring during this transitional period cover a full
cycle of term pregnancies occurring early in the pandemic period. We
compared models with one versus two breakpoints using likelihood ratio
tests (LRT), Akaike Information Criterion (AIC), and Bayesian Informa-
tion Criterion (BIC). As presented in Supplementary Material S2, for the
alcohol use outcome, including the additional breakpoint demonstrated
improved fit and thus a two-breakpoint model was retained. In contrast,
for tobacco and other substance use outcomes, inclusion of a second
breakpoint did not meaningfully improve model fit, and thus single-
breakpoint segmented regressions were used in the subsequent infer-
ential analyses.

For interpretability, daily odds ratios after the breakpoint were
exponentiated to the 365th power to summarize the cumulative increase
or decrease in odds over a year. In addition, model-estimated odds ratios
for maternal substance use trends were converted into cumulative
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Table 2

Rate of change in maternal alcohol use, tobacco use and other substance use
during pregnancy following the declaration of the COVID—19 public health
emergency.

Variable Alcohol Use Tobacco Use Other
OR (95% CI) OR (95% CI) Substance Use
OR (95% CI)
(Intercept) 0.04301 0.16440 0.25230
(0.03295, (0.12559, (0.16980,
0.05613) 0.21521) 0.37488)
Mother's Age 1.00605 0.96134 0.92665
(1.00445, (0.95938, (0.92363,
1.00766) 0.96332) 0.92969)
Mother's Ethnicity - reference
Hispanic
Mother's Ethnicity - Non- 2.06823 1.80836 1.35008
Hispanic (2.01582, (1.75012, (1.28405,
2.12201) 1.86853) 1.41952)
Mother's Ethnicity - 1.61357 1.97874 2.10915
Unknown/Not (1.48559, (1.79619, (1.84898,
classifiable 1.75258) 2.17984) 2.40594)
Mother's Race - American reference
Indian or Alaska Native
Mother's Race - Asian 0.34458 0.13441 0.11378
(0.26439, (0.10247, (0.07560,
0.44909) 0.17630) 0.17124)
Mother's Race - Black or 0.91562 0.84582 1.28665
African American (0.70403, (0.64984, (0.87393,
1.19081) 1.10090) 1.89429)
Mother's Race - Native - - -
Hawaiian or Other
Pacific Islander
Mother's Race - Other/ 1.01100 0.47165 0.47785
Unknown (0.77694, (0.36171, (0.32374,
1.31558) 0.61500) 0.70533)
Mother's Race - White 1.51820 0.77240 0.68627
(1.16856, (0.59405, (0.46667,
1.97244) 1.00430) 1.00921)
Daily change in slope 0.99993 0.99971 1.00014
prior to breakpoint 1 (0.99991, (0.99969, (1.00009,
(COVID Declaration) 0.99995) 0.99974) 1.00018)
Daily change in slope after ~ 1.00010 0.99978 1.00037
breakpoint 1 (COVID (0.99994, (0.99964, (1.00019,
Declaration) 1.00025) 0.99991) 1.00056)
Daily change in slope after ~ 1.00127 - -
breakpoint 2 (42 weeks (1.00082,
after COVID 1.00172)

Declaration)

Notes. An additional breakpoint was included for alcohol use to account for a
secondary change in slope occurring 42 weeks after the COVID—19 public health
emergency declaration. This post-declaration slope was not included for tobacco
or other substance use outcomes due to a lack of evidence supporting an addi-
tional breakpoint in those models.

Results for groups with small cell sizes are suppressed (
data use agreement policies.

o

) in accordance with

effects by estimating the change in affected births over a year following
the COVID—19 public health emergency declaration.

For exploratory analyses, interaction terms between the socio-
demographic moderators (maternal education and employment) and
timing variables were added to test potential moderation effects. Sta-
tistically significant interactions were explored in stratified analyses.

All analyses were conducted in R (version 4.4.1), and a two-tailed p-
value < 0.05 was considered statistically significant. The analytic plan
and study hypotheses were pre-registered on the Open Science Frame-
work (OSF) and are publicly available at https://doi.org/10.17605/0SF
.I0/X5FH6.

3. Results
Descriptive statistics for key study variables are summarized in

Table 1. The analytic sample included 566,568 live births registered in
New Jersey between 2016 and 2021, with a mean maternal age of 30.7
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years (SD = 5.64). Most mothers were White (61.1%), followed by Black
or African American (14.4%), Asian (11.3%), and Other/Unknown race
(13.1%). Regarding ethnicity, 26.8% of mothers were Hispanic and
71.8% were non-Hispanic. For substance use outcomes, 10.4% of
mothers indicated alcohol use, 5.8% indicated tobacco use, and 2.2%
indicated other substance use. In terms of employment and education,
61.9% of mothers were employed at the time of delivery, 26.9% of
mothers held a Bachelor’s degree, 23.1% had completed high school or
earned a GED, 19.7% had an advanced degree (Master’s, Doctorate, or
Professional), 6.9% held an Associate’s degree, 12.6% had some college
but no degree, and 10% had not completed high school.

3.1. Segmented models

We tested our hypotheses regarding the association between the
COVID—19 public health emergency and changes in substance use rates
using segmented logistic regression models with one or more break-
points. The pre-specified breakpoint at March 1, 2020 (i.e., the decla-
ration of the public health emergency) was included in all models, and
an additional breakpoint at 42 weeks post-declaration was incorporated
for alcohol use based on model fit criteria. We found statistically sig-
nificant changes in slope for all three maternal substance use outcomes.
Complete results for each of these models are presented in Table 2, and
effects of interest are detailed below.

As shown in Fig. 1A, alcohol use had a relatively flat and slightly
declining trend of 0.007% daily (OR = 0.99993) before the declaration
of the COVID—19 public health emergency, followed by an increase of
0.010% daily (OR = 1.00010) for the 42-week transitional period after
the COVID—19 public health emergency declaration, and then followed
by an additional increase of 0.127% daily (OR = 1.00127) for births
occurring more than 42 weeks post-declaration. This equals a 13.5%
increase in odds over a year, and approximately 312 additional children
born to mothers who reported alcohol use during pregnancy during the
year following the COVID—19 public health emergency declaration,
relative to the expected number under continuation of pre-pandemic
trends.

As shown in Fig. 1B, tobacco use showed a decreasing trend of
0.029% daily (OR = 0.99971) prior to the COVID—19 public health
emergency declaration, which continued and even accelerated after the
declaration of the COVID—19 pandemic with an additional 0.022% daily
reduction (OR = 0.99978). This equals a 7.72% decline in odds over a
year, and approximately 221 fewer children born to mothers who re-
ported tobacco use during pregnancy during the year following the
COVID—-19 public health emergency, relative to the expected number
under continuation of pre-pandemic trends.

As shown in Fig. 1C, for other substance use, there was a slight
increasing trend in the odds of substance use of 0.014% daily (OR =
1.00014) before the declaration of the COVID—19 public health emer-
gency, and a further upward shift after with an additional 0.037% daily
increase (OR = 1.00037). This equals a 14.46% rise in odds over a year
and approximately 155 additional children born to mothers who re-
ported other substance use during pregnancy during the year following
the COVID—19 public health emergency relative to the expected number
under continuation of pre-pandemic trends.

3.2. Exploratory analyses

Interaction analyses were conducted to examine whether the
changes in the rates of maternal substance use associated with the
COVID—19 public health emergency differed by maternal employment
and education. As shown in Table 3, for employment status, interaction
terms were significant for all three classes of substance use. When the
effect was probed in stratified analyses, and as depicted in Fig. 2, un-
employed mothers showed a more rapid increase in alcohol and other
substance use compared to employed mothers after the declaration of
COVID—-19 public health emergency, while employed mothers had a
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Fig. 1. The segmented logistic regression of days from the declaration of the COVID public health emergency on the prevalence of maternal substance use (alcohol,
tobacco and other substance) with observed data by week in grey. Note. Two breakpoints are included for alcohol use, as indicated by preliminary model fitting.

more significant decrease in tobacco use after the declaration of COV-
ID—19 public emergency. As shown in Table 4, maternal education
modified the rate of change in maternal alcohol and other substance use
following the declaration of COVID—19 public health emergency. As
presented in Fig. 3A, the increase in maternal alcohol use for births
occurring more than 42 weeks after the declaration of the COVID public
health emergency was greater for those with associate’s degrees
compared to those with bachelor’s degrees. As presented in Fig. 3C,
there was less of an increase in other substance use following the
declaration of the COVID public health emergency among mothers with
a high school diploma or GED compared to mothers with bachelor's
degrees.

3.3. Sensitivity analyses

To assess the robustness of our findings to the specification of the
transition period and to evaluate whether the inclusion of the 42-week
transitional period influenced the observed associations, we conducted
sensitivity analyses. Specifically, we excluded pregnancies with an
estimated start date within 42 weeks prior to the declaration (calculated
using gestational age and date of birth) and births occurring within 42
weeks after the declaration. We re-estimated all models using this
approach. As shown in Supplementary Material S3, results from these
sensitivity analyses were highly consistent with the primary findings.
The direction and magnitude of estimated associations remained
similar, and substantive conclusions remained the same.
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Table 3

Mother's employment status as a moderator of the rate of change in maternal
alcohol use, tobacco use and other substance use during pregnancy following the
declaration of COVID—19 public health emergency.

Variable Alcohol Use Tobacco Use Other
OR (95% CI) OR (95% CI) Substance Use
OR (95% CI)
(Intercept) 0.02782 0.16341 0.24388
(0.02124, (0.12428, (0.16376,
0.03644) 0.21486) 0.36319)
Mother's Age 1.00500 0.96783 0.93392
(1.00336, (0.96583, (0.93088,
1.00664) 0.96983) 0.93697)

Mother's Ethnicity - reference
Hispanic

Mother's Ethnicity - Non- 1.89690 2.00026 1.51656
Hispanic (1.84787, (1.93470, (1.44169,

1.94723) 2.06804) 1.59532)

Mother's Ethnicity - 1.45655 2.03598 2.17206
Unknown/Not (1.34056, (1.84709, (1.90367,
classifiable 1.58258) 2.24418) 2.47830)

Mother's Race - American reference
Indian or Alaska Native

Mother's Race - Asian 0.38908 0.12866 0.10594

(0.29826, (0.09779, (0.07035,
0.50755) 0.16927) 0.15954)

Mother's Race - Black or 0.94588 0.83315 1.24773

African American (0.72664, (0.63822, (0.84699,
1.23126) 1.08762) 1.83807)

Mother's Race - Native - - -
Hawaiian or Other Pacific
Islander

Mother's Race - Other/ 1.08136 0.45778 0.45997
Unknown (0.83029, (0.35003, (0.31142,

1.40834) 0.59871) 0.67938)

Mother's Race - White 1.53709 0.79095 0.70026

(1.18207, (0.60653, (0.47591,
1.99875) 1.03144) 1.03037)

Daily change in slope prior 0.99988 0.99973 1.00007
to breakpoint 1 (COVID (0.99983, (0.99969, (1.00001,
Declaration) 0.99993) 0.99977) 1.00014)

Daily change in slope after 1.00051 0.99989 1.00059
breakpoint 1 (COVID (1.00017, (0.99967, (1.00030,
Declaration) 1.00085) 1.00011) 1.00087)

Daily change in slope after 1.00188 -
breakpoint 2 (42 weeks (1.00091,
after COVID Declaration) 1.00286)

Mother's Employment reference
Status - No

Mother's Employment 2.11741 0.68368 0.69816
Status - Yes (2.02026, (0.65088, (0.64868,

2.21923) 0.71814) 0.75141)

Mother's Employment 1.00004 0.99999 1.00014
Status - Yes * Daily (0.99999, (0.99993, (1.00006,
change in slope prior to 1.00009) 1.00004) 1.00023)
breakpoint 1 (COVID
Declaration)

Mother's Employment 0.99956 0.99971 0.99956
Status - Yes * Daily (0.99918, (0.99943, (0.99917,
change in slope after 0.99994) 0.99999) 0.99994)
breakpoint 1 (COVID
Declaration)

Mother's Employment 0.99923 -

Status - Yes * Daily (0.99813,
change in slope after 1.00033)

breakpoint 2 (42 weeks
after COVID Declaration)

Note. An additional breakpoint was included for alcohol use to account for a
secondary change in slope occurring 42 weeks after the COVID—19 public health
emergency declaration. This post-declaration slope was not included for tobacco
or other substance use outcomes due to a lack of evidence supporting an addi-
tional breakpoint in those models. Corresponding fields are marked with ---.
Additionally, results for groups with small cell sizes are suppressed (“-”) in
accordance with data use agreement policies.
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4. Discussion

This study examined changes in maternal substance use in New
Jersey following the COVID—19 public health emergency in March
2020. Two key findings emerged from our analyses of 566,568 births
between January 1st, 2016, to June 30th, 2021. First, following the
COVID—19 public health emergency, the rates of maternal alcohol and
other substance use accelerated, but tobacco use decelerated. For
alcohol use specifically, this change showed a complex, nonlinear
pattern that was best characterized by a two-breakpoint model. Alcohol
use initially increased during the first 42 weeks following the declara-
tion and showed a more pronounced acceleration after. The findings
suggest that maternal use of alcohol was more strongly moderated by
the COVID—19 pandemic compared to tobacco and other substance use.
These changes corresponded to small but statistically significant effects,
with approximately a 13-14% increase in odds of alcohol or other
substance use and a 7% decrease in odds of tobacco use over a year.
These changes correspond to 312 additional births exposed to alcohol,
155 additional births exposed to other substance use, and 221 fewer
births exposed to tobacco over a year. These findings align with the
growing body of prior literature documenting increases in opioid use
and overdose risk among pregnant and postpartum individuals during
this period (Han et al., 2024; Lien et al., 2023). The increases in sub-
stance use and alcohol use have been attributed to pandemic-related
stressors, including social isolation, financial challenges, and disrup-
tions to healthcare access (Kar et al., 2021).

4.1.

In contrast, maternal tobacco use exhibited a steady decline
following the pandemic declaration. This continued downward trend
aligns with national data showing sustained reductions in smoking
during pregnancy over the past decade, likely driven by increased public
health messaging, prenatal care access, and social stigma around
smoking (Martin et al., 2023; Rodriguez and Smith, 2019). Interestingly,
our data differs from other literature that found an increase in tobacco
use among pregnant women in Tennessee during the COVID-19
pandemic, perhaps reflecting different local policies and attitudes
regarding tobacco use (Lien et al., 2023). The effects observed in our
data may reflect the impact of the American College of Obstetricians and
Gynecologists' 2017 and 2020 recommendations for systematic tobacco
use screening, brief cessation counseling, and referral to cessation re-
sources during prenatal counseling (American College of Obstetricians
and Gynecologists' Committee on Obstetric Practice, 2020). Moreover,
national sales data during this time showed a 27.2% decrease in ciga-
rette sales from 2015 to 2021 (Ali et al., 2022). This change may have
also been associated with New Jersey’s passing and enacting the
Tobacco—21 law (effective November 1, 2017) which raised the mini-
mum legal age for purchasing tobacco products from 19 to 21 (Bennett,
2017; Bill S359, 2016). This law was later passed federally and became
effective as of January 1, 2020, only a few months before the declaration
of the COVID—19 public health emergency (H.R.2411 - Tobacco to 21
Act, H.R. 2411, 2019). The enaction of additional federal penalties
imposed on businesses selling to underage individuals may have
decreased access to tobacco in this population.

Another possible factor contributing to substance use in New Jersey
during this study’s time period is the legalization of both medical and
recreational cannabis. New Jersey initially legalized medical marijuana
in 2010, with an additional expansion in 2019 (Jake Honig
Compassionate Use Medical Cannabis Act, 2019; New Jersey
Compassionate Use Medical Marijuana Act, 2010). A previous study
has shown that living in a state with medical marijuana was associated
with increased likelihood of using cannabis prior to pregnancy (Taylor
et al., 2021). Other studies have found that living in an area with
legalized recreational cannabis and retail availability is associated with
higher likelihood of cannabis use during pregnancy (Taylor et al., 2021;
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Fig. 2. The segmented regression of days from the declaration of the COVID public health emergency on the prevalence of maternal substance use (alcohol, tobacco
and other substance) stratified by employment status. Note. Two breakpoints are included for alcohol use, as indicated by preliminary model fitting.

Young-Wolff et al., 2022). Recreational cannabis legislation was passed
in New Jersey in January 2021 (New Jersey Constitution, Art IV, §VII,
para 13 [1947]), and this policy change may have contributed to
changes in substance use following the COVID—19 public health emer-
gency. Future research may show more significant changes in prenatal
cannabis and substance use within New Jersey mothers.

Our exploratory analysis of sociodemographic factors as moderators
of change in maternal substance use during COVID—19 highlight
important differences. Alcohol and other substance use increased more
among unemployed mothers than employed mothers, while declines in
tobacco use were smaller among unemployed mothers. Educational
attainment was an important modifier as well, but the effects were more
nuanced. For births that happened more than 42 weeks after the
declaration of the pandemic, the prevalence of alcohol use during
pregnancy increased more for women with an associate’s degree

compared to a bachelor’s degree. In contrast, the increase in other
substance use following the declaration of the public health emergency
was less pronounced for mothers with a high school diploma or GED
compared to mothers with bachelor’s degrees. Our findings suggest that
socioeconomic position may impact changes in prenatal alcohol and
other substance use in response to social events, and are consistent with
the broader evidence that social determinants of health including
maternal employment and education have complex associations with
substance use behaviors during pregnancy (Azagba et al., 2020; Denny
et., 2019; Jorda et al., 2021; Peltier et al., 2025; Vadukapuram et al.,
2022).

4.1.1. Clinical and policy implications
These findings support the need for further integration of substance
use treatment into prenatal care settings and for a multimodal approach
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Table 4

Mother's educational attainment as a moderator of the rate of change in
maternal alcohol use, tobacco use and other substance use during pregnancy
following the declaration of COVID—19 public health emergency.

Variable Alcohol Use Tobacco Use Other
OR (95% CI) OR (95% CI) Substance Use
OR (95% CI)
(Intercept) 0.07108 0.01073 0.02264
(0.05429, (0.00808, (0.01493,
0.09304) 0.01425) 0.03433)
Mother's Age 0.99784 1.00349 0.96322
(0.99611, (1.00146, (0.96007,
0.99957) 1.00553) 0.96639)

Mother's Ethnicity - reference
Hispanic

Mother's Ethnicity - Non- 1.74779 2.93271 1.92727
Hispanic (1.70147, (2.83380, (1.82936,

1.79536) 3.03508) 2.03043)

Mother's Ethnicity - 1.41869 2.57022 2.30632

Unknown/Not classifiable (1.30266, (2.31959, (1.99691,
1.54506) 2.84794) 2.66367)

Mother's Race - American reference
Indian or Alaska Native

Mother's Race - Asian 0.34651 0.23762 0.18292

(0.26587, (0.18023, (0.12133,
0.45162) 0.31326) 0.27579)

Mother's Race - Black or 1.01772 0.64543 1.01436

African American (0.78256, (0.49338, (0.68792,
1.32355) 0.84434) 1.49570)

Mother's Race - Native - - -
Hawaiian or Other Pacific
Islander

Mother's Race - Other/ 1.10335 0.48441 0.45744
Unknown (0.84799, (0.36953, (0.30929,

1.43560) 0.63499) 0.67656)

Mother's Race - White 1.57338 0.89597 0.74196

(1.21112, (0.68561, (0.50378,
2.04398) 1.17086) 1.09275)

Daily change in slope prior 0.99992 0.99976 1.00011
to breakpoint 1 (COVID (0.99988, (0.99968, (0.99997,
Declaration) 0.99996) 0.99983) 1.00025)

Daily change in slope after 1.00014 0.99972 1.00098
breakpoint 1 (COVID (0.99988, (0.99934, (1.00042,
Declaration) 1.00041) 1.00010) 1.00154)

Daily change in slope after 1.00084 - -
breakpoint 2 (42 weeks (1.00004,
after COVID Declaration) 1.00163)

Mother's Education - reference
Bachelor's Degree

Mother's Education - No 0.39855 5.59284 4.98707
High School Diploma (0.36241, (5.08497, (4.29401,

0.43828) 6.15144) 5.79199)

Mother's Education - High 0.71406 5.26094 4.81281
School Graduate or GED (0.67734, (4.87625, (4.24061,
completed 0.75278) 5.67598) 5.46221)

Mother's Education - Some 0.88463 4.30359 3.80233
College Credit, but no (0.83260, (3.95190, (3.29911,
Degree 0.93990) 4.68657) 4.38231)

Mother's Education - 0.99756 2.83073 2.44587
Associate Degree (0.92741, (2.54274, (2.03736,

1.07301) 3.15133) 2.93629)

Mother's Education - 0.94890 0.43934 0.63825
Advanced Degree (0.90173, (0.38604, (0.51944,
(Master's/Doctorate/ 0.99854) 0.49999) 0.78424)
Professional Degree)

Daily change in slope prior 1.00001 0.99999 0.99999
to breakpoint 1 (COVID (0.99990, (0.99989, (0.99981,
Declaration) * No High 1.00011) 1.00010) 1.00017)
School Diploma

Daily change in slope prior 0.99999 0.99993 1.00004
to breakpoint 1 (COVID (0.99993, (0.99984, (0.99989,
Declaration) * High 1.00005) 1.00001) 1.00019)
School Graduate or GED
completed

Daily change in slope prior 0.99998 0.99996 1.00010
to breakpoint 1 (COVID (0.99991, (0.99987, (0.99993,
Declaration) * Some 1.00005) 1.00006) 1.00027)
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Table 4 (continued)

Variable Alcohol Use Tobacco Use Other
OR (95% CI) OR (95% CI) Substance Use
OR (95% CI)

College Credit, but no

Degree

Daily change in slope prior 1.00004 1.00000 1.00006
to breakpoint 1 (COVID (0.99996, (0.99988, (0.99983,
Declaration) * Associate 1.00013) 1.00012) 1.00028)
Degree

Daily change in slope prior 1.00004 0.99989 0.99995
to breakpoint 1 (COVID (0.99998, (0.99974, (0.99970,
Declaration) * Advanced 1.00010) 1.00003) 1.00020)

Degree (Master's/
Doctorate/Professional

Degree)

Daily change in slope after 1.00045 1.00016 0.99954
breakpoint 1 (COVID (0.99968, (0.99962, (0.99879,
Declaration) * No High 1.00122) 1.00071) 1.00029)
School Diploma

Daily change in slope after 1.00019 1.00008 0.99935
breakpoint 1 (COVID (0.99976, (0.99965, (0.99872,
Declaration) * High 1.00062) 1.00051) 0.99997)
School Graduate or GED
completed

Daily change in slope after 1.00000 1.00027 0.99942
breakpoint 1 (COVID (0.99950, (0.99978, (0.99871,
Declaration) * Some 1.00050) 1.00076) 1.00014)
College Credit, but no
Degree

Daily change in slope after 0.99942 0.99994 0.99929
breakpoint 1 (COVID (0.99880, (0.99932, (0.99835,
Declaration) * Associate 1.00003) 1.00056) 1.00023)
Degree

Daily change in slope after 0.99976 1.00041 0.99937
breakpoint 1 (COVID (0.99934, (0.99969, (0.99832,
Declaration) * Advanced 1.00019) 1.00114) 1.00042)

Degree (Master's/
Doctorate/Professional

Degree)
Daily change in slope after 1.00097 -
breakpoint 2 (42 weeks (0.99871,
after COVID Declaration) 1.00324)
* No High School Diploma
Daily change in slope after 1.00024 -
breakpoint 2 (42 weeks (0.99898,
after COVID Declaration) 1.00151)
* High School Graduate or

GED completed
Daily change in slope after 1.00108 -
breakpoint 2 (42 weeks (0.99957,
after COVID Declaration) 1.00260)
* Some College Credit, but

no Degree
Daily change in slope after 1.00211 -
breakpoint 2 (42 weeks (1.00029,

after COVID Declaration) 1.00393)
* Associate Degree
Daily change in slope after 1.00000 -

breakpoint 2 (42 weeks (0.99874,

after COVID Declaration) 1.00125)

* Advanced Degree

(Master's/Doctorate/

Professional Degree)

Note. An additional breakpoint was included for alcohol use to account for a
secondary change in slope occurring 42 weeks after the COVID—19 public health
emergency declaration. This post-declaration slope was not included for tobacco
or other substance use outcomes due to a lack of evidence supporting an addi-
tional breakpoint in those models. Corresponding fields are marked with ---.
Results for groups with small cell sizes are suppressed (“~”) in accordance with
data use agreement policies.
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Fig. 3. The segmented regression of days from the declaration of the COVID public health emergency on the prevalence of maternal substance use (alcohol, tobacco
and other substance) stratified by educational attainment. Note. Two breakpoints are included for alcohol use, as indicated by preliminary model fitting.

to treating pregnant people, especially as mental distress and substance
use tend to be comorbid (ELNahas and Thibaut, 2023; Vadukapuram
et al., 2022). Second, as COVID—19 related policies including social
quarantines and increased telehealth availability reframed access to
healthcare, it would be valuable to understand whether and how these
changes in health care services impacted substance use among pregnant
women. These issues are further tested and exacerbated by the
increasing access to substances as many states over the past few years
have chosen to enact cannabis recreational legalization (Lampe, 2024;
NJCRC 2022-2023 Report on Adult Use Cannabis, 2023).

4.1.2. Strengths and limitations
The strengths of this study include the use of a large population
cohort from administrative birth records. This allowed us to analyze the

entire population of New Jersey using comprehensive records, making it
more likely that we captured all vulnerable populations in our sample.
This sample was not limited to a specific hospital system, increasing
generalizability. However, the conclusions from this work must be
considered in the context of important limitations. First, the information
from our dataset is based on birth records, which likely comes from a
combination of self-report or medical provider documentation of
maternal substance use at the time of delivery. This documentation may
not have been externally validated with an objective measure, which
may lead to underestimation of the true rate of prenatal substance use.
Administrative data often includes incomplete or inconsistently recor-
ded responses, particularly for sensitive behavioral indicators. In such
cases, missingness is frequently nonrandom and may reflect non-
disclosure or lack of documentation (Heins and Pujol, 2024; Wells
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et al., 2013). There is also some evidence to suggest that data abstracted
from birth certificates may underreport maternal substance use
compared to medical records (Howland et al., 2015).

Encouragingly, we found that alcohol, tobacco, and other substance
prevalences as recorded in the NJ Birth Data closely resemble rates re-
ported in collateral surveillance data from the state Pregnancy Risk
Assessment Monitoring System (PRAMS). For example, according to
PRAMS data (2016-2021) accessed via the New Jersey State Health
Assessment Data (NJSHAD) query system, there was a decline in re-
ported smoking during the last 3 months of pregnancy with rates
decreasing from 4.5% to 2.2% (New Jersey Department of Health, n.
d.-a.). Similarly, a NJSHAD query on alcohol consumption during the
last three months of pregnancy shows rates fluctuating but overall
increasing from 8.9% in 2016-10.3% in 2021 (New Jersey Department
of Health, n.d.-b.). Data on other substance use is not available through
the publicly accessible NJSHAD query interface.

Second, the other substance use measure was inclusive of several
drug classes, which precludes a fine-grained understanding of whether
the patterns differed across different drugs. In the state vital events
registration and information system, substances like cannabis, cocaine,
and methamphetamines are not queried individually. Since the data is
collected centrally, we could not disaggregate this composite variable,
which represents a limitation of administrative data. The decision to
analyze other substance use as a composite variable is consistent with
prior population-based studies using administrative records, including a
study using the PRAMS data (Nidey et al., 2022). Nonetheless, this
approach limits our ability to detect substance-specific patterns. Finally,
follow-up was limited to June 2021 due to data availability, restricting
our ability to assess the long-term persistence of observed trends.

5. Conclusions

In our study, we found that alcohol consumption and other substance
use increased, while tobacco use decreased amongst pregnant mothers
following the declaration of the COVID—19 public health emergency in
New Jersey. These findings suggest that public health emergencies are
associated with prenatal health behaviors, thus potentially influencing
maternal and infant birth outcomes. Future research is needed to better
characterize the long-term effects of major social events to inform
intervention strategies and create a targeted public health response.
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