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Abstract
This is the first study of US adults to examine change in the prevalence of psychological burden (i.e., self-reported poor 
mental health days in the past 30 days, and ACEs recollections) before compared to after COVID-19 started. We analyzed 
the prevalence of self-reported poor mental health days, and ACEs recollections from 17 states using the Behavioral Risk 
Factor Surveillance System. Adjusted models identified an increase in prevalence from before compared to after COVID-19 
onset in those married or partnered reporting 48% more poor mental health days in the past 30 days; persons of color report-
ing living with anyone with mental illness during childhood by 73% and reporting more ACEs by 35%; those employed or 
self-employed reporting childhood sexual abuse by 45%. This ecological-level analysis revealed population-level changes 
in psychological well-being reporting of U.S. adults from before compared to after the pandemic onset.

Keywords COVID-19 · Coronavirus · Adverse childhood experiences · Mental health · Health status disparities

Introduction

On January 9, 2020, the World Health Organization (WHO) 
convened their first teleconference on COVID-19 (World 
Health Organization, 2021); March 11, 2020, they declared 
the outbreak a pandemic (World Health Organization, 2021); 
and only seven days later, they published guidance on men-
tal health and psychological considerations (World Health 
Organization, 2021). Despite thousands of publications 
catalogued in PubMed on mental health during COVID-19, 

studies on the prevalence of mental health conditions in US 
adults during this time period are limited. Examining the 
psychological health of the US population before and after 
the COVID-19 pandemic began provides critical insight into 
the population burden.

Available research for US adults suggests significant 
changes in mental health or related behaviors during the 
pandemic. Adults in 2020 were considerably more likely 
to screen positive for mood disorders compared to 2019 
(Twenge & Joiner, 2020). US adults reported increases 
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in the number of drinking days, with sustained increases 
among males, White participants, and older adults (Nordeck 
et al., 2021). The proportion of US adults with high levels of 
anxiety symptoms increased significantly from 8% in 2019 
to 21% in April 2020, declined to 11% in May 2020, and 
plateaued above 2019 levels until December 2020 (Daly & 
Robinson, 2021). The prevalence of depression symptoms 
was more than three times higher during the COVID-19 pan-
demic compared to before, with lower income, having less 
than $5,000 in savings, and having exposure to more stress-
ors associated with greater risk of depression symptoms 
(Ettman et al., 2020b). Other sources of psychosocial stress 
included: personal health or finances (Holingue, Badillo-
Goicoechea, et al., 2020; Holingue, Badillo-Goicoechea, 
et al., 2020; Holingue, Kalb, et al., 2020; Holingue, Kalb, 
et al., 2020); family health (McKnight-Eily et al., 2021); 
feelings of isolation (McKnight-Eily et al., 2021); infect-
ing others (Holingue, Badillo-Goicoechea, et  al., 2020; 
Holingue, Kalb, et al., 2020; McKnight-Eily et al., 2021); 
worry about persons dying (McKnight-Eily et al., 2021); 
workplace exposure (McKnight-Eily et al., 2021); being 
blamed for spreading COVID-19 (McKnight-Eily et al., 
2021); major changes to personal life (Holingue et  al., 
2020a; Holingue, Kalb, et al., 2020); and searching online 
or using social media to post about coronavirus (Holingue, 
et al., 2020a, 2020b). Mental health symptoms elevated since 
before the pandemic are not transient but persist (Czeisler 
et al., 2021).

The prevalence of current depression, suicidal ideation, 
and increased or newly initiated substance use was higher 
in Hispanic respondents than other racial/ethnic groups 
(McKnight-Eily et al., 2021). Lee and Singh (Lee & Singh, 
2021) found a higher odds of having fair or poor health sta-
tus and serious depression for adults with less than high 
school education, lower income, and renters, compared to 
those with higher education, higher income, and homeown-
ers. Moreover, the odds of experiencing fair or poor health 
was higher for racial and ethnic minorities compared to non-
Hispanic Whites, while the odds of having serious depres-
sion was higher for non-Hispanic Whites and non-Hispanic 
others, compared to non-Hispanic Blacks, Hispanics, and 
non-Hispanic Asians (Lee & Singh, 2021). Populations with 
low assets bear a greater burden of mental illness during the 
COVID-19 pandemic (Ettman et al., 2020a).

In addition to mental health, another important indicator 
of psychological burden is adverse childhood experiences 
(ACEs). ACEs are well-established as clinically meaningful 
self-reported indicators of trauma history and well-being. 
ACEs are common in the U.S., with an estimated 61% of 
adults experiencing at least one ACE category, and 16% 
experiencing ≥ 4 categories (Merrick et  al., 2019). Pre-
pandemic studies report population subgroups more likely 
to experience more ACE exposures include women and 

persons of color (Merrick et al., 2018, 2019). ACEs increase 
the risk of obesity, chronic diseases, and mental disorders 
in adults (Felitti et al., 1998; Merrick et al., 2019) through 
coping behaviors like overeating, smoking, drug use, and 
promiscuity, as well as chronic stress (Felitti, 2009). The 
economic and social costs of ACEs total hundreds of bil-
lions of dollars each year (Centers for Disease Control & 
Prevention, 2020).

The empirical literature on the prevalence of ACEs dur-
ing COVID-19 is even more limited. At the time of this 
writing, PubMed included only 32 search results on ACEs, 
COVID-19, and prevalence. Most articles were commentar-
ies, letters to the editor, or studies of populations outside the 
U.S. Of relevant literature, those with ACEs are more likely 
to develop anxiety disorders and perceive a greater threat 
from COVID-19 (Kalia et al., 2020).

Given the scarce literature, we ask the following research 
questions:

• Is there a measurable change in the prevalence of psy-
chological burden (defined as self-reported poor men-
tal health days in the past 30 days, and ACEs recollec-
tions) among U.S. adults from before to after COVID-19 
began? We hypothesized that yes, there is a difference.

• If so, by how much?
• If so, are there differences by population subgroups?

Methods

Study Design

This is an ecological-level analysis of the 2019 Behavio-
ral Risk Factor Surveillance System (BRFSS) data across 
two time periods. The BRFSS is a cross-sectional telephone 
survey conducted by US state health departments monthly 
over landline and cellular telephones using a standardized 
questionnaire, with assistance from the CDC (Centers for 
Disease Control & Prevention, 2013; National Center for 
Chronic Disease Prevention and Health Promotion, 2020). 
The BRFSS Data User Guide (Centers for Disease Control 
& Prevention, 2013) details the methodology for standard-
ized data collection across states, as well as the weighting 
methodology used to mitigate sampling bias.

Setting and Participants

The BRFSS captures population-based prevalence data from 
non-institutionalized U.S. adult residents ages 18 and older 
related to their risk behaviors, health conditions, and health 
practices. We used the “2019 BRFSS Questionnaire Data 
(Combined Landline Telephone and Cellular Telephone)” 
dataset for states that used common modules on both the 
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landline survey and cellphone survey (National Center for 
Chronic Disease Prevention and Health Promotion, 2020). 
Our sample selection, including the 17 states implementing 
the common version of the ACEs module, is described in 
Fig. 1.

Measurement

Our exposure of interest is before compared to after COVID-
19 began. We created a variable from the survey partici-
pants’ response month to indicate the pre-COVID-19 pan-
demic period of January through April 2019 versus the 
early-onset COVID-19 pandemic period of January through 
April 2020. This decision is based on: (1) the heightened 

Fig. 1  Sample selection flow 
diagram

2019 BRFSS (January 2019 – April 2020) 

N=418,263 

↓

17 U.S. States implementing ACE module 

(Alabama, Delaware, Florida, Indiana, Iowa, Michigan, Mississippi, Missouri, New Mexico, North Dakota, 

Pennsylvania, Rhode Island, South Carolina, Tennessee, Virginia, West Virginia, Wisconsin) 

N=127,370 

↓ ↓

Pre-COVID-19 Pandemic Period 

January-April 2019 

n=39,358 

Early-Onset COVID-19 Pandemic Period 

January-April 2020 

n=5,840 

↓ ↓

Participants with at least one non-missing outcome 

variable: mental health status or ACE 

(Analysis sample) 

n=39,358 

Participants with at least one non-missing outcome 

variable: mental health status or ACE 

(Analysis sample) 

n=5,840 

↓ ↓

Participants with at least one non-missing ACE variable Participants with at least one non-missing ACE variable 

n=33,830 n=4,776 
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stress of the early phase of the pandemic, and (2) data avail-
able in the 2019 BRFSS.

Our outcome of interest is the prevalence of reported psy-
chological burden among U.S. residents. First, we define 
psychological burden as self-reported poor mental health 
days. Poor mental health days are captured by the question 
“Now thinking about your mental health, which includes 
stress, depression, and problems with emotions, for how 
many days during the past 30 days was your mental health 
not good?” We reported the CDC’s response categories of 
zero, 1–13, or 14+ days (National Center for Chronic Dis-
ease Prevention and Health Promotion, 2020). Second, we 
define psychological burden as ACEs reflections. The ACEs 
module includes 11 questions intended to reflect respond-
ents’ recollections of life before 18 years of age (National 
Center for Chronic Disease Prevention and Health Promo-
tion, 2020). These questions can be combined into eight 
types of exposures across three areas (Ford et al., 2014; 
Merrick et al., 2019):

Household dysfunction:

1. Mental illness: “Did you live with anyone who was 
depressed, mentally ill, or suicidal?”;

2. Substance abuse: “Did you live with anyone who was 
a problem drinker or alcoholic?”; “Did you live with 
anyone who used illegal street drugs or who abused pre-
scription medications?”;

3. Incarcerated household member: “Did you live with any-
one who served time or was sentenced to serve time in 
a prison, jail, or other correctional facility?”;

4. Parental separation or divorce: “Were your parents sepa-
rated or divorced?” (parents not married set to missing);

  Emotional/Physical Abuse:
5. Intimate partner violence: “How often did your parents 

or adults in your home ever slap, hit, kick, punch or beat 
each other up?”

6. Physical abuse: “Not including spanking, (before age 
18), how often did a parent or adult in your home ever 
hit, beat, kick, or physically hurt you in any way?”

7. Emotional abuse: “How often did a parent or adult in 
your home ever swear at you, insult you, or put you 
down?”

  Sexual abuse:
8. Sexual abuse: “How often did anyone at least 5 years 

older than you or an adult, ever touch you sexually?”; 
“How often did anyone at least 5 years older than you or 
an adult, try to make you touch them sexually?”; “How 
often did anyone at least 5 years older than you or an 
adult, force you to have sex?”

Following from the literature, we calculated the respond-
ents’ ACE score as the sum of exposures (yes/no or ever/
never) ranging from 0 to 8 (Ford et al., 2014; Merrick et al., 

2019; Waehrer et al., 2020). We then categorized the “sum 
of ACEs” into zero, one, two to three, or four or more expo-
sure groups (Merrick et al., 2019; Waehrer et al., 2020).

Identifying a change in population-level prevalence from 
before to after COVID-19 began in reflections on childhood 
exposures may signal an historical cultural shift in the pop-
ulation’s perceived psychological threats and experiences. 
ACEs have high test–retest reliability (Dube et al., 2004; 
Frampton et al., 2018; Karatekin & Hill, 2019; Mersky 
et al., 2017), even when considering symptoms of depres-
sion and recall of negative memories (Frampton et al., 2018). 
Test–retest reliability is also acceptable for the sum of ACEs 
over 6 to 20 months, though with variable results for indi-
vidual ACEs (Karatekin & Hill, 2019). If adults do misre-
member ACEs, it tends to be an underestimate (Frampton 
et al., 2018). Bethell et al. (Bethell et al., 2017) noted that 
the “ACEs assessment is not intended to objectively docu-
ment the occurrence of events, but to assess recollection of 
experiences of such events…perceived experiences drive 
many of the effects of concern.”

Demographic Variables

We characterized our sample using the following variables 
we identified as theoretically relevant, including: respond-
ent sex, age group, race/ethnicity ((Non-Hispanic White 
vs other (non-Hispanic Black, non-Hispanic Other, His-
panic), hereafter referred to as persons of color (POC)), 
education, employment status, annual household income, 
and whether the respondent owns versus rents their home 
or there is another arrangement (e.g. group home, staying 
with friends or family without paying rent). We included 
metropolitan status (rural or urban); married or partnered 
(versus divorced, widowed, separated, never married); the 
number of adults and children in the household; health care 
coverage (yes/no); and the length of time since last routine 
checkup (within the past year versus 12 months or longer). 
We acknowledge the importance of including gender iden-
tity and racial and ethnic subgroups individually; however, 
cell sizes in the 2020 data were not robust enough for the 
intended analyses.

Data Analyses

To describe the sample characteristics and outcomes across 
time periods, we calculated unweighted frequencies and 
population-weighted percentages accounting for the com-
plex sampling design. We ran a series of Rao-Scott Chi-
Square tests designed for complex survey data to test for 
differences across time periods in prevalence of ACEs recol-
lections and mental health days. We calculated the change in 
population-reported ACEs recollections and mental health 
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days by subtracting the weighted percentages across time 
periods.

We tested the moderation effect of our sample charac-
teristics on change in population-reported outcomes across 
time periods. We ran moderated multiple logistic regression 
for binary outcomes and moderated multiple ordered logistic 
regression for ordinal outcomes to test for significant interac-
tions of subgroups by time period (Hayes, 2013). The model 
included time period, the 13 sample characteristics, and their 
interactions with the time period. If the interaction was sig-
nificant, we ran a series of simple effects tests to investi-
gate if there is an effect of the sample characteristics on the 
difference in the outcome from before to after COVID-19 
began (Hayes, 2013). We accounted for the complex sam-
pling design in the modeling.

We conducted all data management and analyses in SAS 
version 9.4. We considered statistical tests significant at 
alpha ≤ 0.05. Given these are publicly available data, this 
study was confirmed by the University of Missouri Institu-
tional Review Board that it does not meet federal definitions 
for human subjects research, and therefore no institutional 
review board approval was required.

Results

Descriptive Characteristics

Our sample includes 45,198 records for participants with 
at least one non-missing outcome variable across 2019 and 
2020 (Fig. 1). Sample characteristics are provided in Table 1.

Prevalence of Poor Mental Health Days and ACEs

Table 2 reports the prevalence of the outcomes, overall and 
by time period. Overall, 65.3% of US adults reported one or 
more ACEs, and 37.3% reported one or more poor mental 
health days in the past 30 days. Emotional abuse is the most 
prevalent ACE reported across the 17 states (35.0%).

Increases in Prevalence of Poor Mental Health Days 
and ACEs, Before Compared to After COVID‑19 
Began

We found a significant increase (+ 2.70%) from before com-
pared to after COVID-19 began in the prevalence of reported 
poor mental health days in the past 30 days. The crude odds 
of reporting more poor mental health days is 1.10 higher 
after COVID-19 began compared to before.

We found a significant change from before compared 
to after COVID-19 began in the prevalence of reported 
ACEs for the following: living with someone with men-
tal illness (+ 2.39%), physical abuse (+ 2.18%), emotional 

abuse (+ 2.36%), sexual abuse (+ 2.27%), and sum of ACEs 
(-3.20% for no ACEs). The crude odds of reporting the fol-
lowing ACEs are significantly higher after compared to 
before COVID-19 began: living with someone with mental 
illness by 1.17 times; having an adult in the home physically 
abuse you in any way by 1.12 times; having an adult ever 
emotionally abuse you by 1.11 times; being sexually abused 
by 1.21 times; and a higher sum of ACEs by 1.11 times.

Increases in Prevalence of Poor Mental Health Days 
and ACEs, Before Compared to After COVID‑19 
Began, by Subgroups

The following interactions between subgroups and time 
period were significant in the moderated logistic and 
ordered logistic models (adjusted models): race/ethnic-
ity for mental illness (Type III F statistic and p-value: 
F(1,30476) = 4.38 (p = 0.036)); race/ethnicity for substance 
abuse (F(1,30538) = 11.5 (p = 0.0007)); employment for 
sexual abuse (F(2,30163) = 4.37 (p = 0.013)); race/ethnic-
ity for sum of ACEs (F(1,30571) = 6.23 (p = 0.013)); and 
marital status for poor mental health days (F(1,30163) = 9.60 
(p = 0.002)).

Table 3 displays the significant interactions from the 
adjusted logistic regression models of subgroups by time 
period. The adjusted odds for those married or partnered 
reporting more poor mental health days in the past 30 days 
was 1.48 times higher after the pandemic started compared 
to before. No such effect was observed for those divorced, 
widowed, separated or never married. Regarding ACEs, the 
adjusted odds for the prevalence of POC reporting living 
with anyone with mental illness during childhood was 1.73 
times higher after the pandemic started compared to before. 
No such effect was observed for Non-Hispanic Whites. 
The adjusted odds for the prevalence of those employed or 
self-employed reporting childhood sexual abuse was 1.45 
times higher after the pandemic started compared to before; 
this effect was borderline significant. No such effect was 
observed for those retired, out of work, homemaker, stu-
dent, or unable to work. Finally, the adjusted odds for the 
prevalence of POC reporting more ACEs was 1.35 times 
higher after the pandemic started compared to before. No 
such effect was observed for non-Hispanic Whites.

Discussion

Our study identified significant increases in population-level 
prevalence of a robust number of psychological burden indi-
cators (poor mental health days in the past 30 days and recol-
lections of childhood exposures to mental illness, physical 
abuse, emotional abuse, and sexual abuse, and sum of ACEs) 
before compared to after the onset of the pandemic among 
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Table 1  Sample characteristics of 2019 Behavioral Risk Factor Surveillance System data for 17 U.S. States implementing the Adverse Child-
hood Experiences module

Before COVID-19 Started
January—April 2019

After COVID-19 Started
January—April 2020

No.a Weighted %
(95% CI)

No.a Weighted %
(95%CI)

39,358 84.6 (84.0–85.1) 5840 15.5 (14.9–16.0)
Sex
 Male 17,605 48.9 (48.0–49.8) 2623 48.5 (46.5–50.6)
 Female 21,753 51.1 (50.2–52.0) 3217 51.5 (49.4–53.5)

Age group
 18–34 6229 28.2 (27.3–29.0) 995 28.9 (26.8–31.0)
 35–54 10,012 31.5 (30.6–32.4) 1566 32.7 (30.7–34.7)
 55–64 8208 17.3 (16.6–17.9) 1172 17.3 (16.0–18.6)
 65+ 14,909 23.1 (22.5–23.8) 2107 21.1 (19.7–22.4)

Race/ethnicity
 Non-Hispanic White 30,441 71.6 (70.7–72.5) 4442 70.6 (68.5–72.7)
 Other 8156 28.4 (27.5–29.3) 1293 29.4 (27.3–31.5)

Education
 Did not graduate High School 3135 12.0 (11.3–12.7) 348 9.3 (8.0–10.7)
 Graduated High School 11,478 31.0 (30.2–31.8) 1629 32.0 (30.1–33.8)
 Attended College or Technical School 10,949 31.0 (30.2–31.9) 1640 30.1 (28.2–32.0)
 Graduated from College or Technical School 13,632 26.0 (25.3–26.7) 2205 28.6 (26.8–30.5)

Employment
 Employed/self-employed 18,388 55.4 (54.5–56.3) 2874 57.8 (55.8–59.8)
 Retired 12,613 21.3 (20.6–22.0) 1746 18.8 (17.6–20.1)
 Other (out of work, homemaker, student, unable to work) 7811 23.3 (22.5–24.1) 1133 23.3 (21.5–25.2)

Annual household income
 < $25,000 8714 25.9 (25.1–26.8) 1156 22.9 (21.1–24.6)
 $25,000 to < $50,000 8004 24.2 (23.4–25.1) 1184 23.5 (21.7–25.3)
 $50,000 or more 15,367 49.8 (48.9–50.8) 2414 53.7 (51.5–55.9)

Own, rent, or other living arrangement
 Own 28,431 70.5 (69.6–71.3) 4236 71.4 (69.5–73.2)
 Rent/other arrangement 10,623 29.5 (28.7–30.4) 1559 28.6 (26.8–30.5)

Rural/urban designation
 Rural 6557 9.59 (9.2–10.0) 719 6.7 (5.9–7.4)
 Urban 32,801 90.4 (90.0–90.8) 5121 93.3 (92.6–94.1)

Married/partnered
 Yes 21,040 55.4 (54.5–56.3) 3067 54.9 (52.9–56.9)
 No 18,001 44.6 (43.7–45.5) 2740 45.1 (43.1–47.1)

Number of adults in household (ages 18 and older)
 One 12,713 23.9 (23.2–24.6) 1930 25.0 (23.4–26.6)
 Two 19,277 50.0 (49.0–50.9) 2775 48.7 (46.7–50.7)
 Three or more 7266 26.2 (25.3–27.0) 1120 26.3 (24.4–28.2)

Children in household (< age 18)
 Any 9537 33.3 (32.4–34.2) 1467 34.9 (32.9–37.0)
 None 29,129 66.7 (65.8–67.6) 4282 65.1 (63.0–67.1)

Health care coverage
 Yes 35,941 88.6 (88.0–89.3) 5314 89.2 (88.0–90.4)
 No 3226 11.4 (10.7–12.0) 490 10.8 (9.6–12.0)

Time since last routine checkup
 Within past year 32,019 77.3 (76.5–78.1) 4740 78.6 (76.7–80.4)
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U.S. adults in 17 states. Based on crude odds ratios, post-
pandemic respondents were ten to seventeen percent more 

likely to affirm a measure of psychological burden compared 
to those interviewed before the pandemic.

Table 1  (continued)

Before COVID-19 Started
January—April 2019

After COVID-19 Started
January—April 2020

No.a Weighted %
(95% CI)

No.a Weighted %
(95%CI)

 12 months or longer 7335 22.7 (21.9–23.5) 1100 21.4 (19.6–23.3)

a Unweighted

Table 2  Prevalence, Change in Percent, and Unadjusted Change in the Odds of Recalled Adverse Childhood Experiences (ACE) and Reported 
Mental Health Status, Overall and by Time Period, 2019 BRFSS Data

a Unweighted
b Reported odds ratio represents increase in odds to score higher on response
c Weighted Rao-Scott Chi-Square
Bold values indicate p < 0.05

Overall
n = 45,198

Before COVID-19 
Started 
Jan-Apr 2019
n = 39,358

After COVID-19 
Started 
Jan-Apr 2020
n = 5840

P  valuec Change in Per-
cent from 2019 
to 2020

Crude Odds 
Ratio

No.a Weighted % 
(95% CI)

No.a Weighted % 
(95% CI)

No.a Weighted % 
(95% CI)

ACEs recollec-
tions

Mental illness 6154 18.5 (17.8–19.2) 5294 18.1 (17.4–18.9) 860 20.5 (18.8–22.2) .01 2.39 1.17 (1.04–1.31)
Substance abuse 10,067 28.4 (27.6–29.2) 8817 28.3 (27.4–29.1) 1250 29.4 (27.4–31.3) .29 1.14 1.06 (0.95–1.17)
Incarcerated 

household 
member

2576 9.7 (9.0–10.3) 2242 9.8 (9.09–10.4) 334 9.0 (7.8–10.2) .29 − 0.78 0.91 (0.77–1.08)

 Parental 
separation or 
divorce

9241 30.7 (29.8–31.5) 8102 30.7 (29.7–31.6) 1139 30.7 (28.6–32.7) .99 − 0.01 1.00 (0.90–1.11)

 Intimate part-
ner violence

5891 17.5 (16.8 -18.2) 5148 17.4 (16.6–18.1) 743 18.1 (16.5–19.7) .43 0.72 1.05 (0.93–1.19)

 Physical abuse 8638 24.4 (23.7–25.2) 7521 24.1 (23.3–24.9) 1117 26.3 (24.4–28.2) .03 2.18 1.12 (1.01–1.25)
 Emotional 

abuse
11,800 35.0 (34.2–35.9) 10,233 34.7 (33.7–35.6) 1567 37.0 (35.0–39.1) .04 2.36 1.11 (1.01–1.22)

 Sexual abuse 4725 13.0 (12.4–13.5) 4096 12.6 (12.0–13.3) 629 14.9 (13.4–16.4) .004 2.27 1.21 (1.06–1.38)
Sum of recalled 

 ACEsb

 0 14,899 34.7 (33.9–35.6) 13,152 35.2 (34.3–36.1) 1747 32.0 (30.1–34.0) .04 − 3.20 1.11 (1.03–1.21)
 1 9024 23.6 (22.8–24.3) 7895 23.4 (22.6–24.3) 1129 24.2 (22.3–26.0) 0.74
 2 or 3 8502 23.2 (22.5–24.0) 7405 23.0 (22.2–23.8) 1097 24.6 (22.8–26.4) 1.62
 4+ 5830 18.5 (17.8–19.2) 5073 18.4 (17.6–19.1) 757 19.2 (17.5–20.9) 0.84

Days during the 
past 30 when 
mental health 
not  goodb

 Zero 29,104 62.7 (61.9–63.5) 25,498 63.1 (62.2–64.0) 3606 60.4 (58.3–62.5) .03 − 2.70 1.10 (1.01–1.20)
 1–13 9471 23.5 (22.7–24.2) 8105 23.1 (22.3–23.9) 1366 25.6 (23.7–27.5) 2.52
 14+ 5647 13.8 (13.3–14.4) 4902 13.8 (13.2–14.4) 745 14.0 (12.6–15.3) 0.19
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Our study revealed the prevalence of those married or 
partnered reporting more poor mental health days in the 
past 30 days was 48% higher after the pandemic started 
compared to before. Why no such effect was observed for 
those divorced, widowed, separated, or never married may 
be related to within-household coordination of daily routines 
from school closures, job loss, and income insecurity that 
may be absent from a single head of household.

The prevalence of POC reporting living with anyone 
with mental illness during childhood was 73% more likely, 
and reporting more ACEs was 35% more likely after the 
pandemic started compared to before. We offer several 
interpretations for the disproportionate change in popula-
tion-level prevalence from communities of color that was 
not observed among non-Hispanic Whites. The increased 
reporting of exposure to mental illness in childhood and 
multiple ACEs may be due to population-level changes in 
perceived threats and experiences that influence reporting, 
such as anti-Asian harassment and xenophobia that began 
as a result of the COVID-19 outbreak’s reported origins in 
Wuhan, China (Gover et al., 2020). Over a four week period 
from March to April 2020, 1,497 reports of COVID-19-re-
lated discrimination occurred against Asian American and 

Pacific Islanders (Jeung, 2020). Moreover, Black and His-
panic U.S. populations experienced higher rates of infection 
and COVID-19-related mortality compared to non-Hispanic 
Whites (Mackey et al., 2021). As stated earlier, an asso-
ciation has been reported that those with ACEs are more 
likely to develop anxiety disorders and perceive a greater 
threat from COVID-19 (Kalia et al., 2020), and persons of 
color are more likely to have more ACE exposures (Merrick 
et al., 2018, 2019). Finally, highly public anti-Black violence 
co-occurred during this time frame, including to Ahmaud 
Arbery who was fatally shot while jogging in Glynn County, 
Georgia on February 23, 2020, and Breonna Taylor who was 
killed in her home on March 13, 2020. This violence has 
been associated with poor mental health days among Black 
Americans (Curtis et al., 2021).

Finally, our study observed the prevalence of those 
employed or self-employed reporting childhood sexual abuse 
was 45% higher after the pandemic started compared to 
before. While the confidence interval includes the null value 
of 1.0, we anticipate the effect would have been stronger 
with an increased cell size given the adjusted model and 
interaction term (i.e. 629 reported childhood sexual abuse in 
2020). With no such effect observed for those retired, out of 

Table 3  Significant Simple Effects of Before and After COVID-19 Periods at Levels of Sample Characteristics on ACEs Recollections and Men-
tal Health Reporting, Reported Only for Significant Interactions in the Moderated Logistic or Ordered Logistic Model, 2019 BRFSS Data

a The model included time period, the 13 sample characteristics, and their interactions with the time period
Bold values indicate p < 0.05

Sample characteristics level Estimated Mean Change in 
Log Odds from Pre- to Early-
Onset Pandemic (Std Err)

t-statistic Odds Ratio (95% CI)a P value

ACEs recollections
 Mental illness Race/ethnicity other than 

non-Hispanic White
0.55 (.209) t(30,476) = 2.62 1.73 (1.15, 2.61) 0.009

 Substance abuse None significant
 Incarcerated household 

member
None significant

 Parental separation/divorce None significant
 Intimate partner violence None significant
 Physical abuse None significant
 Emotional abuse None significant
 Sexual abuse Employed/self-employed 0.37 (.187) t(30,163) = 1.98 1.45 (1.00, 2.08) 0.048

Sum of recalled ACEs Race/ethnicity other than 
non-Hispanic White

0.30 (.146) t(30,571) = 2.07 1.35 (1.02, 1.81) 0.038
 0
 1
 2 or 3
 4+ 

Days during the past 30 when 
mental health not good

Married/partnered 0.39 (0.144) t(30,163) = 1.98 1.48 (1.12, 1.96) 0.006

 Zero
 1–13
 14+ 
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work, homemaker, student, or unable to work, these findings 
may be related to interpersonal interactions at work that may 
have heightened reflection or reporting. Regarding implica-
tions, sexual abuse ACEs are independently associated with 
negative health outcomes, including smoking, risky HIV 
behavior, obesity, diabetes, coronary heart disease, depres-
sion, and disability caused by poor health (Campbell et al., 
2016).

The BRFSS is a crucial surveillance tool sponsored by 
the CDC and used for measuring the changes in the health 
of the U.S. population. As a weighted population-based 
study, the results are generalizable to the U.S. popula-
tion. Regarding limitations, the most important limitation 
to underscore is the cross-sectional nature of the BRFSS, 
which precludes the ability to make causal inferences. Spe-
cifically, the BRFSS ACEs questions are designed to capture 
adult reflections of their exposures younger than age 18; 
thus, findings do not reflect incidence (i.e. newly emergent 
ACEs from the pandemic). These are ecological associations 
across multiple populations and time points, and therefore 
subject to history effects, recall, and reporting bias. Despite 
these cautions in interpretation, the value of ecological-level 
analyses from the BRFSS is their appropriateness as first 
steps in identifying population-level differences, their ability 
to generalize to the population, and their robust sample size. 
We observed significant changes in the prevalence of psy-
chological burden reporting for population subgroups that 
may reflect heightened, accentuated, or exasperated present-
day circumstances, and thus changes in self-reflection and/or 
willingness to report, given the extraordinary events of these 
times. We encourage additional study in this area. Finally, 
the BRFSS captures data on the original ACEs definitions 
given the large body of supporting research (Centers for 
Disease Control & Prevention, 2020); however, emerging 
research has advocated for an expanded definition, including 
community dysfunction, bullying, and property victimiza-
tion (Karatekin & Hill, 2019).

This is the first study to examine prevalence of poor men-
tal health days and ACEs recollections in US adults before 
and after COVID-19 began. Supportive recovery from the 
COVID-19 pandemic needs to emphasize accessible, equi-
table, effective, and culturally responsive mental health ser-
vices. Without such support, many adults could experience 
the long-term and deleterious effects of untreated psycho-
logical distress.

Author Contributions JMK conceptualized the research and analyses 
and drafted the manuscript. LM conducted the analyses and contributed 
to the writing and/or editing. SH, MS, and WMR contributed to the 
writing and/or editing.

Funding This project was supported by funds internal to the University 
of Missouri assigned to JMK.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

Bethell, C. D., Carle, A., Hudziak, J., Gombojav, N., Powers, K., Wade, 
R., & Braveman, P. (2017). Methods to assess adverse childhood 
experiences of children and families: Toward approaches to pro-
mote child well-being in policy and practice. Academic Pediatric, 
17(7S), S51–S69. https:// doi. org/ 10. 1016/j. acap. 2017. 04. 161

Campbell, J. A., Walker, R. J., & Egede, L. E. (2016). Associations 
between adverse childhood experiences, high-risk behaviors, and 
morbidity in adulthood. American Journal of Preventive Medi-
cine, 50(3), 344–352. https:// doi. org/ 10. 1016/j. amepre. 2015. 07. 
022

Centers for Disease Control and Prevention. (2013). The BRFSS Data 
user guide. https:// www. cdc. gov/ brfss/ data_ docum entat ion/ pdf/ 
Userg uideJ une20 13. pdf

Centers for Disease Control and Prevention. (2020). Adverse childhood 
experiences (ACEs). Retrieved June 7 from https:// www. cdc. gov/ 
viole ncepr event ion/ aces/ index. html

Curtis, D. S., Washburn, T., Lee, H., Smith, K. R., Kim, J., Martz, C. 
D., Kramer, M. R., & Chae, D. H. (2021). Highly public anti-
Black violence is associated with poor mental health days for 
Black Americans. Proceedings of the National Academy of Sci-
ences of the United States of America. https:// doi. org/ 10. 1073/ 
pnas. 20196 24118

Czeisler, M. E., Lane, R. I., Wiley, J. F., Czeisler, C. A., Howard, M. 
E., & Rajaratnam, S. M. W. (2021). Follow-up survey of US adult 
reports of mental health, substance use, and suicidal ideation dur-
ing the COVID-19 pandemic, September 2020. JAMA Network 
Open, 4(2), e2037665. https:// doi. org/ 10. 1001/ jaman etwor kopen. 
2020. 37665

Daly, M., & Robinson, E. (2021). Anxiety reported by US adults in 
2019 and during the 2020 COVID-19 pandemic: Population-based 
evidence from two nationally representative samples. Journal of 
Affective Disorders, 286, 296–300. https:// doi. org/ 10. 1016/j. jad. 
2021. 02. 054

Dube, S. R., Williamson, D. F., Thompson, T., Felitti, V. J., & Anda, 
R. F. (2004). Assessing the reliability of retrospective reports 
of adverse childhood experiences among adult HMO members 
attending a primary care clinic. Child Abuse and Neglect, 28(7), 
729–737. https:// doi. org/ 10. 1016/j. chiabu. 2003. 08. 009

Ettman, C. K., Abdalla, S. M., Cohen, G. H., Sampson, L., Vivier, P. 
M., & Galea, S. (2020a). Low assets and financial stressors asso-
ciated with higher depression during COVID-19 in a nationally 
representative sample of US adults. Journal of Epidemiology and 
Community Health. https:// doi. org/ 10. 1136/ jech- 2020- 215213

Ettman, C. K., Abdalla, S. M., Cohen, G. H., Sampson, L., Vivier, P. 
M., & Galea, S. (2020b). Prevalence of depression symptoms in 
US adults before and during the COVID-19 pandemic. JAMA Net-
work Open, 3(9), e2019686. https:// doi. org/ 10. 1001/ jaman etwor 
kopen. 2020. 19686

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.acap.2017.04.161
https://doi.org/10.1016/j.amepre.2015.07.022
https://doi.org/10.1016/j.amepre.2015.07.022
https://www.cdc.gov/brfss/data_documentation/pdf/UserguideJune2013.pdf
https://www.cdc.gov/brfss/data_documentation/pdf/UserguideJune2013.pdf
https://www.cdc.gov/violenceprevention/aces/index.html
https://www.cdc.gov/violenceprevention/aces/index.html
https://doi.org/10.1073/pnas.2019624118
https://doi.org/10.1073/pnas.2019624118
https://doi.org/10.1001/jamanetworkopen.2020.37665
https://doi.org/10.1001/jamanetworkopen.2020.37665
https://doi.org/10.1016/j.jad.2021.02.054
https://doi.org/10.1016/j.jad.2021.02.054
https://doi.org/10.1016/j.chiabu.2003.08.009
https://doi.org/10.1136/jech-2020-215213
https://doi.org/10.1001/jamanetworkopen.2020.19686
https://doi.org/10.1001/jamanetworkopen.2020.19686


242 Community Mental Health Journal (2023) 59:233–242

1 3

Felitti, V. J. (2009). Adverse childhood experiences and adult health. 
Academic Pediatric, 9(3), 131–132. https:// doi. org/ 10. 1016/j. acap. 
2009. 03. 001

Felitti, V. J., Anda, R. F., Nordenberg, D., Williamson, D. F., Spitz, A. 
M., Edwards, V., Koss, M. P., & Marks, J. S. (1998). Relationship 
of childhood abuse and household dysfunction to many of the 
leading causes of death in adults. The Adverse Childhood Expe-
riences (ACE) Study. American Journal of Preventive Medicine, 
14(4), 245–258. https:// doi. org/ 10. 1016/ s0749- 3797(98) 00017-8

Ford, D. C., Merrick, M. T., Parks, S. E., Breiding, M. J., Gilbert, L. 
K., Edwards, V. J., Dhingra, S. S., Barile, J. P., & Thompson, 
W. W. (2014). Examination of the factorial structure of adverse 
childhood experiences and recommendations for three subscale 
scores. Psychology of Violence, 4(4), 432–444. https:// doi. org/ 
10. 1037/ a0037 723

Frampton, N. M. A., Poole, J. C., Dobson, K. S., & Pusch, D. (2018). 
The effects of adult depression on the recollection of adverse 
childhood experiences. Child Abuse and Neglect, 86, 45–54. 
https:// doi. org/ 10. 1016/j. chiabu. 2018. 09. 006

Gover, A. R., Harper, S. B., & Langton, L. (2020). Anti-Asian hate 
crime during the COVID-19 pandemic: Exploring the reproduc-
tion of inequality. American Journal of Criminal Justice. https:// 
doi. org/ 10. 1007/ s12103- 020- 09545-1

Hayes, A. F. (2013). Introduction to mediation, and conditional process 
analysis: A regression-based approach. New York: The Guilford 
Press.

Holingue, C., Badillo-Goicoechea, E., Riehm, K. E., Veldhuis, C. B., 
Thrul, J., Johnson, R. M., Fallin, M. D., Kreuter, F., Stuart, E. 
A., & Kalb, L. G. (2020). Mental distress during the COVID-19 
pandemic among US adults without a pre-existing mental health 
condition: Findings from American trend panel survey. Preven-
tive Medicine, 139, 106231. https:// doi. org/ 10. 1016/j. ypmed. 2020. 
106231

Holingue, C., Kalb, L. G., Riehm, K. E., Bennett, D., Kapteyn, A., 
Veldhuis, C. B., Johnson, R. M., Fallin, M. D., Kreuter, F., Stuart, 
E. A., & Thrul, J. (2020). Mental distress in the United States 
at the beginning of the COVID-19 pandemic. American Journal 
of Public Health, 110(11), 1628–1634. https:// doi. org/ 10. 2105/ 
AJPH. 2020. 305857

Jeung, R. N. K. (2020). Incidents of Coronavirus-related discrimina-
tion. S. F. S. U. A. A. Studies. https:// stopa apiha te. org/ wp- conte 
nt/ uploa ds/ 2021/ 04/ Stop- AAPI- Hate- Report- 1Month- 200423. pdf

Kalia, V., Knauft, K., & Hayatbini, N. (2020). Cognitive flexibility 
and perceived threat from COVID-19 mediate the relationship 
between childhood maltreatment and state anxiety. PLoS ONE, 
15(12), e0243881. https:// doi. org/ 10. 1371/ journ al. pone. 02438 81

Karatekin, C., & Hill, M. (2019). Expanding the original definition 
of adverse childhood experiences (ACEs). Journal of Child & 
Adolescent Trauma, 12(3), 289–306. https:// doi. org/ 10. 1007/ 
s40653- 018- 0237-5

Lee, H., & Singh, G. K. (2021). Monthly trends in self-reported health 
status and depression by race/ethnicity and socioeconomic sta-
tus during the COVID-19 Pandemic, United States, April 2020 
- May 2021. Annals of Epidemiology, 63, 52–62. https:// doi. org/ 
10. 1016/j. annep idem. 2021. 07. 014

Mackey, K., Ayers, C. K., Kondo, K. K., Saha, S., Advani, S. M., 
Young, S., Spencer, H., Rusek, M., Anderson, J., Veazie, S., 
Smith, M., & Kansagara, D. (2021). Racial and ethnic disparities 
in COVID-19-related infections, hospitalizations, and deaths: A 
systematic review. Annals of Internal Medicine, 174(3), 362–373. 
https:// doi. org/ 10. 7326/ M20- 6306

McKnight-Eily, L. R., Okoro, C. A., Strine, T. W., Verlenden, J., Hollis, 
N. D., Njai, R., Mitchell, E. W., Board, A., Puddy, R., & Thomas, 
C. (2021). Racial and Ethnic Disparities in the Prevalence of 
Stress and Worry, Mental Health Conditions, and Increased Sub-
stance Use Among Adults During the COVID-19 Pandemic—
United States, April and May 2020. MMWR Morbidity and Mor-
tality Weekly Report, 70(5), 162–166. https:// doi. org/ 10. 15585/ 
mmwr. mm700 5a3

Merrick, M. T., Ford, D. C., Ports, K. A., & Guinn, A. S. (2018). 
Prevalence of adverse childhood experiences from the 2011–2014 
behavioral risk factor surveillance system in 23 states. JAMA Pedi-
atrics, 172(11), 1038–1044. https:// doi. org/ 10. 1001/ jamap ediat 
rics. 2018. 2537

Merrick, M. T., Ford, D. C., Ports, K. A., Guinn, A. S., Chen, J., Klev-
ens, J., Metzler, M., Jones, C. M., Simon, T. R., Daniel, V. M., 
Ottley, P., & Mercy, J. A. (2019). Vital Signs: Estimated Propor-
tion of Adult Health Problems Attributable to Adverse Childhood 
Experiences and Implications for Prevention - 25 States, 2015–
2017. MMWR Morbidity and Mortality Weekly Report, 68(44), 
999–1005. https:// doi. org/ 10. 15585/ mmwr. mm684 4e1

Mersky, J. P., Janczewski, C. E., & Topitzes, J. (2017). Rethinking 
the measurement of adversity. Child Maltreatment, 22(1), 58–68. 
https:// doi. org/ 10. 1177/ 10775 59516 679513

National Center for Chronic Disease Prevention and Health Promotion. 
(2020). 2019 BRFSS survey data and documentation. Centers 
for Disease Control and Prevention. https:// www. cdc. gov/ brfss/ 
annual_ data/ annual_ 2019. html

Nordeck, C. D., Riehm, K. E., Smail, E. J., Holingue, C., Kane, J. 
C., Johnson, R. M., Veldhuis, C. B., Kalb, L. G., Stuart, E. A., 
Kreuter, F., & Thrul, J. (2021). Changes in drinking days among 
United States adults during the COVID-19 pandemic. Addiction. 
https:// doi. org/ 10. 1111/ add. 15622

Twenge, J. M., & Joiner, T. E. (2020). U.S. Census Bureau-assessed 
prevalence of anxiety and depressive symptoms in 2019 and 
during the 2020 COVID-19 pandemic. Depression and Anxiety, 
37(10), 954–956. https:// doi. org/ 10. 1002/ da. 23077

Waehrer, G. M., Miller, T. R., Silverio Marques, S. C., Oh, D. L., & 
Burke Harris, N. (2020). Disease burden of adverse childhood 
experiences across 14 states. PLoS ONE, 15(1), e0226134. https:// 
doi. org/ 10. 1371/ journ al. pone. 02261 34

World Health Organization. (2021). Timeline: WHO's COVID-19 
response. Retrieved June 2 from https:// www. who. int/ emerg 
encies/ disea ses/ novel- coron avirus- 2019/ inter active- timel ine#!

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1016/j.acap.2009.03.001
https://doi.org/10.1016/j.acap.2009.03.001
https://doi.org/10.1016/s0749-3797(98)00017-8
https://doi.org/10.1037/a0037723
https://doi.org/10.1037/a0037723
https://doi.org/10.1016/j.chiabu.2018.09.006
https://doi.org/10.1007/s12103-020-09545-1
https://doi.org/10.1007/s12103-020-09545-1
https://doi.org/10.1016/j.ypmed.2020.106231
https://doi.org/10.1016/j.ypmed.2020.106231
https://doi.org/10.2105/AJPH.2020.305857
https://doi.org/10.2105/AJPH.2020.305857
https://stopaapihate.org/wp-content/uploads/2021/04/Stop-AAPI-Hate-Report-1Month-200423.pdf
https://stopaapihate.org/wp-content/uploads/2021/04/Stop-AAPI-Hate-Report-1Month-200423.pdf
https://doi.org/10.1371/journal.pone.0243881
https://doi.org/10.1007/s40653-018-0237-5
https://doi.org/10.1007/s40653-018-0237-5
https://doi.org/10.1016/j.annepidem.2021.07.014
https://doi.org/10.1016/j.annepidem.2021.07.014
https://doi.org/10.7326/M20-6306
https://doi.org/10.15585/mmwr.mm7005a3
https://doi.org/10.15585/mmwr.mm7005a3
https://doi.org/10.1001/jamapediatrics.2018.2537
https://doi.org/10.1001/jamapediatrics.2018.2537
https://doi.org/10.15585/mmwr.mm6844e1
https://doi.org/10.1177/1077559516679513
https://www.cdc.gov/brfss/annual_data/annual_2019.html
https://www.cdc.gov/brfss/annual_data/annual_2019.html
https://doi.org/10.1111/add.15622
https://doi.org/10.1002/da.23077
https://doi.org/10.1371/journal.pone.0226134
https://doi.org/10.1371/journal.pone.0226134
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/interactive-timeline#
https://www.who.int/emergencies/diseases/novel-coronavirus-2019/interactive-timeline#

	Prevalence of Poor Mental Health Days and Adverse Childhood Experience Reporting in U.S. Adults Before and After COVID-19
	Abstract
	Introduction
	Methods
	Study Design
	Setting and Participants
	Measurement
	Demographic Variables
	Data Analyses

	Results
	Descriptive Characteristics
	Prevalence of Poor Mental Health Days and ACEs
	Increases in Prevalence of Poor Mental Health Days and ACEs, Before Compared to After COVID-19 Began
	Increases in Prevalence of Poor Mental Health Days and ACEs, Before Compared to After COVID-19 Began, by Subgroups

	Discussion
	References




