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Abstract
Parents living in low-income contexts shouldered disproportionate hardships during the COVID-19 pandemic with conse-
quences to maternal mental health and child adjustment. The current study uses a sample of first-time mothers (N = 147) of 
young toddlers, all living in low-income contexts, to examine the roles of pre-pandemic and COVID-19-specific risk and 
individual resilience factors in the prediction of changes to maternal mental health coinciding with the onset of the pandemic. 
Maternal mental health symptoms, in turn, were examined as predictors of child adjustment problems across 6 months of the 
pandemic and as a potential mechanism conferring pandemic risks to children. While pre-pandemic cumulative contextual 
risk (i.e., low income, single parent status, adolescent parent status, financial instability) did not predict changes in maternal 
mental health from prior to during the pandemic, COVID-19-specific health risks predicted changes in maternal mental health 
from before the pandemic, as well as across 6 months of the pandemic. Regarding individual resilience factors to changes 
in maternal mental health, pre-pandemic self-compassion predicted better maternal mental health during the pandemic, as 
did COVID-19-specific appraisal and coping strategies. In turn, maternal mental health predicted children’s early pandemic 
levels of adjustment problems and changes in adjustment problems across 6 months of the pandemic, with maternal mental 
health serving an indirect pathway of COVID-19-specific health risks to children’s adjustment. The findings highlight path-
ways of risk and resilience during a global health crisis and point to targets for interventions in community level crises to 
promote maternal and child mental health.
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The global COVID-19 pandemic has posed a dispropor-
tionate burden on people from economically disadvan-
taged communities (e.g., Fortuna et al., 2020; Holmes et al.,  
2020a, b) who are less likely to have buffers to pandemic 
hardships (Jenkins et al., 2021). This unequal burden of 
the pandemic, reflective of the structural inequities impact-
ing families living in low-income contexts, are staggering. 
This is evidenced by increasing symptoms of anxiety and 
depression in adults, and particularly in parents with young 
children (Pierce et al., 2020). During the pandemic, fami-
lies have varied in the degree to which they experienced 

COVID-19-specific contextual hardships such as job or 
income loss and changes in childcare, as well as COVID-19 
health risks such as being exposed to or contracting COVID-
19 (Jenkins et al., 2021). These hardships may have varying 
effects on parents' and children’s mental health. Examination 
of the unique contributions of pre-existing risk factors as 
well as COVID-19-specific risk factors to pandemic adjust-
ment is critical to inform models of mental health during 
community level adversity.

Individual changes in mental health symptoms in the con-
text of community disasters are a function not only of exter-
nal risks, but also of internal resilience factors (Bonanno 
et al., 2010; Masten, 2021). As such, examining factors 
such as self-compassion, appraisal, and coping, which may 
directly reduce maternal mental health problems in response 
to adversity, is a research priority for the COVID-19 pan-
demic (Holmes et al., 2020a, b).
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Further, maternal mental health problems have significant 
consequences for children’s mental health (Stein et al., 2014), 
and conceptual models linking COVID-19 to child adjustment 
through caregiver well-being have been articulated (Prime et al., 
2020). Few, if any, studies have simultaneously considered the 
roles of pre-existing risk, COVID-19-specific contextual hard-
ships, and COVID-19 health risks in relation to changes in both 
maternal and child mental health from prior to during the pan-
demic, and fewer studies still have tested pathways of risk to 
children’s adjustment during a global health crisis.

The current study examines predictors of changes to 
maternal mental health from prior to the pandemic into the 
early pandemic, and in turn, examines whether changes in 
maternal mental health from April 2020 to October 2020 
predict changes in children’s adjustment. The study exam-
ines these associations in a group of diverse women and chil-
dren, all living in the context of low income, to both high-
light the toll of cumulative hardships facing some American 
families,  and also to highlight potential sources of resilience 
in a time of global public health crisis.

Maternal Mental Health in the COVID‑19 
Crisis

Increased rates of mental health symptoms are often observed 
in the context of large-scale disasters due to the disruptions 
and threats to the lives of many (Masten & Motti, 2020). 
For example, poorer mental health outcomes were reported 
among individuals practicing social distancing and quarantin-
ing in the 2002 severe acute respiratory syndrome (SARS) 
and 2012 Middle East respiratory syndrome (MERS) pan-
demics (Brooks et al., 2020). Early research on parents’ 
mental health response to the COVID-19 pandemic similarly 
suggests worsening mental health symptoms from prior to 
the pandemic (Cameron et al., 2020; Gassman-Pines et al., 
2020; Patrick et al., 2020), especially among mothers who 
have experienced financial insecurity (Russell et al., 2020). 
Most findings about changes in maternal mental health from 
pre-pandemic to during the pandemic compare mental health 
symptom levels to typical population norms (Cameron et al., 
2020) or have relied on retrospective reporting (Patrick et al, 
2020) or single-item measures of mental health (Gassman-
Pines et al., 2020). These methodologies, each with their own 
limitations, highlight the need for additional, longitudinal 
research into changes in maternal mental health symptoms 
that correspond with the start of the pandemic, as well as 
symptom changes during the course of the pandemic.

Cumulative Contextual Hardship Predicts Adult 
Mental Health

The links between economic stress and parental mental 
health have been long established (Masarik & Conger, 

2017). Broadly, low income is associated with additional 
markers of adversity, including adverse childhood experi-
ences (ACES), adolescent parenthood, low maternal edu-
cational attainment, and general financial insecurity. These 
risk factors have cumulative effects on adult adjustment 
(Evans & Cassells, 2014). Such indicators are also risk fac-
tors for job loss and family hardships within the COVID-19 
pandemic (Penkler et al., 2020) which have been found, in 
national surveys, to be among the most stressful COVID-19 
stressors (Park et al., 2021). There is a paucity of literature 
on how pre-existing cumulative risk experiences, in tandem 
with pandemic risks, predict maternal mental health adapta-
tion to the pandemic. Further, these pre-pandemic contextual 
hardships appear to elevate the risk for COVID-19-specific 
health risk exposures, further contributing to poor mental 
health among parents, with downstream consequences for 
offspring (Prime et al., 2020).

Pandemic Specific Risk Factors May Predict 
Increases in Adult Mental Health Problems

In studies of traumas, disasters, and terrorist events, a 
dose–response relation of risk to mental health problems is 
often observed (Masten, 2021). On balance, the higher the 
frequency, intensity, and severity of exposure to disaster-
related risk factors, the greater the impact on adjustment. 
This suggests that in order to understand maternal mental 
health response to the pandemic, it is important to consider 
the degree of COVID-19-related hardships experienced by 
the family. The pandemic has imposed both contextual hard-
ships and health-related risk exposures. Contextual hard-
ships include changes in employment, income, childcare, 
and housing security. In addition, the pandemic presents a 
health burden through potential exposure to COVID-19 or 
illness itself. Pakenham and colleagues (2020) considered 
context variables in the prediction of mental health symp-
toms among Italian nationals during lockdown, finding that 
factors such as household density, potential work exposure to 
the virus, job loss, as well as infection or a family member’s 
infection correlated with symptoms of anxiety and depres-
sion. Gassman-Pines et al. (2020) considered the cumulative 
effect of COVID-19 hardships spanning job loss, income 
loss, caregiver burden, and household illness and found evi-
dence supporting the cumulative risk approach to modelling 
risk, wherein each individual hardship predicted maternal 
mental health and an additive effect was observed.

Individual Resilience Factors May Predict Better 
Mental Health

Several individual factors may play a role in promoting 
better mental health during a major disaster or traumatic 
event, including self-compassion, appraisal and coping. 
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Self-compassion, or mindful understanding of one’s pain and 
recognition of pain as part of a larger human experience, is also 
thought to alleviate anxiety, depression, and general distress 
through cognitive and attentional routes (MacBeth & Gumley, 
2012). In the context of disaster, self-compassion may reduce 
the risk of mental health deterioration (Lea et al., 2020) and 
recent research suggests the promise of mindfulness-based 
interventions for promoting post-disaster resilience (Panting 
et al., 2020). However, there is a paucity of empirical research 
examining the potential promotive effects of self-compassion 
to reduce mental health problems during the pandemic.

A crucial component of the impact of a stressful event is an 
individual’s appraisal of the event as exceeding one’s resources 
to manage it or as threatening to their wellbeing (Lazarus & 
Folkman, 1984). As such, appraisal may be an important 
COVID-19 risk and resilience factor. Aligning with cognitive 
processing models of adjustment, an internalized appraisal 
of high threat of harm, whereby an individual perceives the 
world as a dangerous or threatening place, low self-judgement, 
reflecting a low sense of agency and ability to manage chal-
lenges of daily life, and low trustworthiness of others, reflect-
ing a distrust of individuals within interpersonal relationships, 
is typically associated with increased mental health symptoms, 
including anxiety and depression (Vogt et al., 2012). High 
threat appraisal predicts mental health symptoms in the wake 
of disaster (Piotrkowski & Brannen, 2002).

Coping efforts are the conscious, volitional efforts to regu-
late emotion, cognition, behavior, physiology, and the envi-
ronment in response to stress (Compas et al., 2001) and there-
fore may influence adjustment to the COVID-19 pandemic. 
Coping can be differentiated between active or approach and 
avoidant strategies. Active coping approaches involve think-
ing about solving the problem or thinking more positively 
about the problem. Avoidant coping strategies involve try-
ing to stay away from the problem or repressing thoughts 
about it (Lazarus & Folkman, 1984). Active coping strategies 
are related to lower levels of psychological symptoms and 
avoidant strategies tend to be related to higher levels mental 
health problems (Compas et al., 2001). However, there is 
some research suggesting these relations may be dependent 
on stressors or contexts, specifically that avoidant coping may 
not be detrimental when managing uncontrollable events, 
particularly in the short-term (Wadsworth, 2015). Consist-
ent with this finding, both active and avoidant approaches 
have been negatively associated with depressive symptoms 
in the context of the COVID-19 pandemic (Park et al., 2021).

Maternal Mental Health is Critical to Child 
Mental Health

It is well accepted that maternal mental health predicts chil-
dren’s mental health (Goodman et al., 2011; Stein et al., 
2014). Effects of maternal mental health symptoms are 

evident as early as infancy on outcomes such as behavio-
ral dysregulation, attachment, and cognitive development 
(Lyons-Ruth et al., 2002; Stein et al., 2014), and may persist 
through adolescence and into adulthood (Stein et al., 2014). 
There is some evidence that children whose parents have had 
a recent episode of depression are at double odds of psychi-
atric disorder relative to children who have parents without 
a recent episode, even among children of parents with recur-
rent depression (Mars et al., 2012). This finding suggests 
that children’s mental health may register changes in parental 
mental health at a fairly granular level. Prior research has 
demonstrated that, in the aftermath of disasters, children 
face worse outcomes when their caregiver’s mental health 
declines as a function of the disaster (Masten & Narayan, 
2012). During the COVID-19 pandemic, caregivers with chil-
dren under the age of 5 years old are particularly susceptible 
to heighted levels of distress (Pierce et al., 2020). However, 
how changes in maternal mental health predict changes in 
young toddlers’ mental health has not been previously stud-
ied. Further, exposure to maternal mental health symptoms 
in the context of additional risks such as low-income (Stein 
et al., 2008) may be particularly disruptive to children’s 
adjustment. For example, children whose mothers experience 
similar levels of postnatal depression, but who grow up in 
higher socioeconomic contexts, are less likely to be adversely 
affected (Stein et al., 2014). Additionally, maternal mental 
health partially mediates the effects of income-related risk 
on children’s adjustment (Eamon & Zuehl, 2001) and may 
well serve as a pathway of the effects of COVID-specific 
family stressors (Prime et al., 2020). Together, these find-
ings underscore the importance of maternal mental health 
symptoms, particularly those co-occurring with additional 
risks, for children’s mental health.

This Study

This study examined predictors of pre- to during-pandemic 
changes to maternal mental health symptoms, and whether 
changes in maternal symptoms during the pandemic account 
for changes in children’s adjustment problems. This study 
is unique in leveraging longitudinal data collected before 
the outbreak of COVID-19 as well as data collected across 
the first 6 months of the pandemic. Study participants were 
diverse mothers and young toddlers living in the context 
of low income, who represent individuals experiencing a 
disproportionate toll of the global health crisis. In line with 
stated research priorities, this study considers individual risk 
and resilience factors potentially relevant to maternal mental 
health adaptation. We predict that pre-existing contextual 
risk, COVID-19-specific contextual hardships, and COVID-
19 health risks would predict greater increases in maternal 
mental health symptoms. Above these risk factors, we pre-
dict that preexisting self-compassion and active coping will 
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predict smaller increases in maternal mental health symp-
toms. In contrast, we predict that high threat appraisal and 
avoidant coping would predict greater increases in symp-
toms. Finally, we predict that, above the effects of risk, 
maternal mental health will predict child adjustment prob-
lems concurrently and prospectively and mediate the effects 
of COVID-19 risk on child adjustment.

Methods

Participants

Participant were drawn from a sample of first-time mothers 
who were recruited in their second trimester of pregnancy 
from local hospitals, public health clinics, and charitable agen-
cies and followed through their infants’ early development. 
Families lived in low-income contexts (≤ 200% of the US 
Federal Poverty Level, operationalized as less than $45,000 
annual income for a family of three). 163 mothers participated 
in postpartum assessment completed prior to the outbreak of 
the pandemic, when their infants were approximately 6 months 
of age. 147 participants completed the April 2020 pandemic 
survey, and 152 women completed the October 2020 pan-
demic survey. Mothers were predominately women of color 
(33% African American, 24% Caucasian, 19% Multiracial, 
13% Asian, 6% Hispanic, 4% Native American, 2.0% Pacific 
Islander). Mothers’ ages ranged from 18–43 years, M = 26.93, 
SD = 6.15. Mothers’ educational distribution was 5% moth-
ers with  11th grade or less, 33% with completed high school 
or GED, 33% with some college, technical or professional 
school, 23% college graduates, and 6% with post-graduate 
education. 29% were single heads of household, 25% were 
living with a partner, and 25% were married (living together), 
and 21% other. To participate, mothers were required to have 
reasonable proficiency in English and be 18-years of age or 
older. Women who self-reported addiction to alcohol or other 
substances, reported mental health illnesses which caused 
altered perceptions of reality, who had previously given birth, 
or who were pregnant with multiples were ineligible for the 
study. Child participants included 52% girls, 33% multiracial, 
28% African American, 23% Caucasian, 10% Asian, 4% His-
panic, 2% Native American, and 1% Pacific Islander. Infants 
were 2.99 to 7.89 months old at the pre-pandemic assessment 
(M = 4.88 months, SD = 0.82). In April 2020, which coin-
cided with a local stay-at-home order, children were 7.76 to 
37.18 months old (M = 21.35 months, SD = 8.47). In Octo-
ber 2020, the young toddlers were 12.85 to 41.92 months old 
(M = 27 months, SD = 8.55).

Procedures

As part of the longitudinal study, families completed 4 
assessments of behavioral, physiological, and questionnaire 

measures at the University research laboratory. These 
assessments occurred when mothers were in their second 
trimester of pregnancy, and when infants were 2–4 months 
 (2nd assessment), 4–6  months  (3rd assessment), and 
10–12 months old  (4th assessment). Prior to the first assess-
ment, participants provided written consent to participate 
in the study and consented to be contacted for follow-up 
assessments. Participants were compensated $90 for partic-
ipating in the first assessment, and compensation increased 
by $10 at each subsequent assessment. Compensation was 
given for parking and transportation. The pandemic out-
break began after all participants had completed their  3rd 
assessment, but before all participants had completed the 
 4th assessment. As such, measures from the  3rd assessment 
were used as pre-pandemic measures (“pre-COVID”). To 
assess participants’ experiences and responses to the pan-
demic, mothers completed online questionnaires adminis-
tered in April 2020 (“COVID-T1”), one month after stay-
at-home and social distancing orders were implemented, 
and again in October 2020 (“COVID-T2”). At COVID-T1, 
local county positive cases, hospitalizations, and deaths 
were 0.15, 0.03, and 0.01 percent by population (respec-
tively) relative to national averages of 0.27, 0.02, and 0.02 
percent by population (respectively). At COVID-T2 these 
local rates were 0.26, 0.01, and 0.01 percent by popula-
tion (respectively) relative to national averages of 0.60, 
0.04, and 0.01 percent by respectively (CDC, 2020; King 
County, 2020). Participants were compensated $25 for 
completing each questionnaire. All study procedures were 
approved by the Human Subjects Institutional Review 
Board at the University of Washington. The length of 
time between pre-COVID-19 and the first COVID-19 
assessment varied across families (M = 501.18  days, 
SD = 268.68 days, Range = 77–916 days). However, the 
length of time between assessments was not correlated with 
child or maternal mental health (rs = -0.01 to -0.10, all ns) 
and as such was not examined further.

Measures

The pre-COVID assessment included measures of pre-
COVID-19 contextual risk, self-compassion, and maternal 
mental health.

Pre‑COVID‑19 Contextual Risk  A measure of pre-pandemic 
cumulative contextual risk was assessed and included 5-factors: 
income, financial insecurity, adolescent parent status, low mater-
nal educational attainment, and adverse childhood experiences 
(ACEs). Continuous scores (income, financial insecurity) were 
converted into proportions of the total possible score such that 
each score ranged from 0 to 1. This avoided artificially dichoto-
mizing continuous variables (Evans et al., 2013). Dichotomous 
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factors were scored as 0 = not present, 1 = present. The total 
cumulative risk score was the sum of all component factors.

Prior to the pandemic, mothers reported on family income 
from all sources on a 14-point scale (1 = $14,570 or less, 
2 = $14,571-$18,310, 3 = $18,311–$22,050, etc.; M = 5.23, 
SD = 3.81). Responses were reversed scored and converted 
to a proportion score for this study. Participants reported on 
their financial security on seven items assessing the degree 
to which they had enough money to afford living essentials 
(e.g., home, food, medical care, etc.) on a 5-point Likert scale 
(1 = strongly disagree to 5 = strongly agree). Scores were 
averaged, M = 3.43, SD = 0.83, and reversed so that higher 
scores represented higher insecurity. Mothers reported on 
their age at the time of the study child’s birth and 10% were 
adolescent parents (≤ 19 years). Mothers reported on their 
educational attainment. Risk was indicated by mothers’ not 
graduating from high school (5% of the sample). Moth-
ers reported their history of ACEs. Risk was indicated by 
1 + ACE (84% of the sample).

Self‑compassion  At the pre-pandemic assessment, indi-
viduals reported on the degree to which they adopted a non-
judgmental understanding of pain, the universality of the 
human experience, and the worthiness of all people – oneself  
included – of compassion using the Self-Compassion Scale-
Short Form (SCS-SF; Raes et al., 2011). Responses were indi-
cated using a 5-point scale ranging from 1 (almost never) to 
5 (almost always). Six 2-item factors spanned self-kindness, 
common humanity, and mindfulness. The SCS-SF has demon-
strated adequate validity, consistency with a reliability alpha 
around 0.85 (e.g., Hayes et al., 2016; Kelly et al., 2013). The  
alpha for the current study was found to be 0.88.

Maternal Mental Health Measures of maternal anxiety 
and depression were obtained at the pre-COVID, COVID-
T1, and COVID-T2 assessments. Participants rated their 
anxiety symptoms using the 7-item Generalized Anxiety 
Disorder Scale (GAD-7; Spitzer et al., 2006). Participants 
reported how often they were bothered by each of the 7 core 
symptoms of generalized anxiety disorder on a 4-point Lik-
ert scale (0 = not at all to 3 = nearly every day). The scale 
has evidenced good reliability and validity in general popu-
lation studies, with age invariance (Löwe et al., 2008). The 
alphas for the scale were 0.87, 0.95 and 0.93 respectively for 
pre-COVID, COVID-T1, and COVID-T2.

Participants indicated their depressive symptoms using 
the 20-item Center for Epidemiologic Studies Depres-
sion Scale (CES-D; Radloff, 1977), rating symptoms of  
depressed affect, positive affect, somatic activity, and inter-
personal relations on the frequency of symptoms experienced 
in the past week. Responses were indicated on a 4-point 

Likert scale from 0 = rarely or none of the time to 3 = most or 
all of the time. Studies of the scale’s psychometrics support  
its longitudinal invariance, that is, that changes in symp-
tom scores on this scale reflect true symptom change (Ferro 
& Speechley, 2013). The alphas for the current study were 
0.91, 0.93, and 0.93 respectively for pre-COVID, COVID-
T1, and COVID-T2.

The COVID-19 surveys were conducted one month after 
stay-at-home and social distancing orders were put in place 
and again 6 months later, and included measures of COVID-
19 health risk, contextual hardship, coping, and appraisal, as 
well as maternal and child mental health.

COVID‑19 Health Risk On the COVID-19 surveys, a meas-
ure of COVID-19 health risk was assessed. The cumulative 
index consisted of 9 factors. Dichotomous factors were get-
ting a positive COVID-19 test, being instructed to quaran-
tine, one’s child having symptoms of COVID-19, being in 
close contact or living with an individual with COVID-19 
symptoms, knowing someone who was hospitalized or died 
of COVID-19, and workplace exposure (COVID-T1 = work-
ing in a healthcare setting/hospital, COVID-T2 = any essen-
tial worker). Responses were scored 0 = not present, 1 = pre-
sent. Continuous variables were health status (0 = very poor 
health to 4 = very good health), medical engagement (a sum 
of consulting with a doctor, being hospitalized, and being 
tested for COVID-19), and COVID-19 symptoms (a sum of  
9 common symptoms) that were converted into proportion 
scores. Component measures were largely based on constructs 
put forth by Wang and colleagues early in the COVID-19 pan-
demic (March 2020). These authors examined COVID-19 
health and contact risks associated with mental health symp-
toms during the initial phase of the COVID-19 outbreak in 
China. Constructs were slightly tailored to apply the current 
sample.

COVID‑19 Contextual Hardship On the COVID sur-
veys, participants completed a measure of COVID-19 
contextual hardship. The cumulative index consisted of 6 
factors: lack of health insurance, employment loss, income  
decrease, childcare loss, housing insecurity, and household 
density. Three variables were scored dichotomously: Health 
insurance (0 = have insurance, 1 = no insurance), income 
(0 = more or same income as typical that month, 1 = less 
income than typical that month), and housing (0 = own, rent, 
or live with family, 1 = temporary housing or homeless). The 
remaining continuous variables were converted into propor-
tions of the total possible score. For employment, a reduc-
tion in hours was scored as 0.5 and not working, being fur-
loughed, or laid off was scored as 1. For childcare changes, 
having reduced childcare was scored as 0.5 and having no 
childcare due to COVID-19 was scored as 1. Household den-
sity was a proportion score of the number of people living 
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in the home divided by 10. Similar to COVID-19 health 
risks, contextual hardships were based on factors identified 
by Wang and colleagues (2020) as relating to mental health 
symptoms, with tailoring to the current sample and timing 
of the study.

Coping On the COVID surveys, the Brief Coping Scale 
(BCS; Carver, 1997) was used to measure participants active 
and avoidant coping. Participants rated how much they 
employed a strategy to deal with a problem on a 4-point 
scale (1 = haven’t been doing this at all to 4 = I’ve been 
doing this a lot). The active coping subscale consisted of two 
items each addressing planning, positive reframing, accept-
ance, and active coping. The avoidant subscale consisted 
of two items each addressing self-distraction, denial, and 
behavioral disengagement. The BCS is an adapted version 
of the COPE Inventory (Carver et al., 1989) that has been 
validated in a post-disaster study (Carver, 1997). The alphas 
for the subscales were 0.88 and 0.69 respectively.

Threat Appraisal On the COVID questionnaires, threat 
appraisal was measured using the 15-item Post-traumatic 
Maladaptive Beliefs Scale (PMBS; Vogt et al., 2012). The 
measure was developed to assess maladaptive beliefs that 
may occur following trauma exposure while also address-
ing general beliefs with relevance for current life circum-
stances. Participants indicated how much a belief was true 
for them on a 7-point Likert-type response ranging from 1 
(not at all true for you) to 7 (completely true for you). Threat 
appraisal was composed of three domains, each measured by 
five items: threat of harm, self-worth and judgment (reverse 
scored), and reliability and trustworthiness of others (reverse 
scored). The PMBS has been validated in post-disaster 
research (Vogt et al., 2012). The alpha for the current study 
was 0.90.

Child Adjustment Problems Measures of child internaliz-
ing and externalizing problems were obtained at both the 
COVID-T1 and COVID-T2 assessments. Mothers of infants 
aged 16 months or older reported on symptoms using the Pre-
school Version of the Child Behavior Checklist (Achenbach 
& Rescorla, 2000). Mothers reported on their child’s internal-
izing symptoms on 14-items capturing anxiety, depression, 
and somatic symptoms. Mothers reported on their children’s 
externalizing symptoms on 10-items assessing attention 
problems, anger/defiance, and conduct problems. Responses 
noted the frequency of problem behaviors from 0 (not at all 
typical of the child) to 2 (often typical of the child). The alpha 
for the internalizing subscale was 0.80 and 0.82 at COVID-
T1 and COVID-T2, respectively. The alpha for the external-
izing subscale was 0.78 and 0.84 at COVID-T1 and COVID- 
T2, respectively.

Analytic Plan

First, the means and standard deviations of the pre-COVID, 
COVID-T1, and COVID-T2 variables were examined. To pro-
vide descriptive information about how COVID-19-specific 
risks and mental health changed from before to during the 
pandemic, repeated measures ANOVAs were used to test for 
changes in mean levels across time.

Next, correlations were examined to identify potential 
covariates, and then analytic models were tested using 
structural equation modeling in Mplus (Muthén & Muthén, 
2010). FIML estimation was used to address missing data. 
To understand contributors to changes in maternal symp-
toms of anxiety and depression during the pandemic, pre-
COVID mental health symptoms and pre-COVID contextual 
risk as well as COVID-T1 contextual hardship, health risk, 
self-compassion, threat appraisal, active coping, and avoid-
ant coping were specified as predictors of COVID-T1 mental 
health symptoms. Maternal mental health symptoms were a 
latent factor of symptoms of anxiety and depression.

Levels and changes in risk and maternal mental health 
during the pandemic were subsequently examined as pre-
dictors of levels and changes in child mental health, where 
child mental health was a latent factor of children’s inter-
nalizing and externalizing symptoms. The model tested is 
depicted in Fig. 1. In these models, pre-COVID contextual 
risk and maternal mental health were examined as predictors 
of COVID-T1 contextual hardship, health risk, and maternal 
mental health, and these in turn were examined as predic-
tors of COVID-T2 child adjustment. In addition, rank-order 
changes in contextual hardship, health risk, and maternal 
mental health from COVID-T1 to COVID-T2 were exam-
ined as predictors of rank-order changes in COVID-T1 to 
COVID-T2 child adjustment. This was done by specifying 
COVID-T1 levels of child adjustment on COVID-T2 vari-
ables as predictors of COVID-T2 child adjustment. Child 
age and sex were included as covariates. Finally, indirect 
effects of COVID-19 contextual hardship, COVID-19 health 
risk, and maternal mental health on COVID-T2 child adjust-
ment problems were tested. These indirect effects evaluate if 
changes in maternal mental health accounted for the effects 
of COVID-19-specific risks on child adjustment and changes 
in child adjustment during the pandemic.

Results

Missing Data

Participants missing data on study variables on the COVID-
19 questionnaires (n = 27—31) were compared with those 
who completed the COVID-19 questionnaires on pre-
COVID variables to assess the extent of bias introduced by 
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missing data. Variables were compared across participants 
missing and not missing data using t-tests of mean differ-
ences between the groups (Tabachnick & Fidell, 2011). 
Participants did not differ on pre-COVID measures of risk, 
maternal mental health, and self-compassion. As such, the 
use of FIML estimation was deemed appropriate.

Descriptive Statistics

For study descriptive purposes only, correlations of predic-
tors with maternal mental health symptoms are presented in 
Table 1. Greater pre-COVID contextual risk was associated 
with lower self-compassion and higher levels of pre-COVID 
maternal mental health symptoms. COVID-19 contextual 
hardship was unrelated to other variables, possibly due to 
little variation in a low-income sample. COVID-19 health 
risk was related to COVID-19 symptoms of maternal men-
tal health but not prior levels of those variables. Individual 
resilience factors were correlated with each other and with 
maternal mental health symptoms in expected directions. 
Correlations of risk, maternal mental health symptoms, 
and child adjustment problems are presented in Table 2. 
Race/ethnicity was examined but unrelated to study vari-
ables and therefore not included in the model. Greater pre-
COVID contextual risk was associated with higher levels 
of COVID-T1 anxiety but not child adjustment at either 
COVID-19 timepoint. Greater COVID-19 health risk was 
consistently related to greater maternal symptoms and child 
adjustment problems. There were consistent concurrent and 

across-timepoint correlations between greater maternal men-
tal health symptoms and greater child adjustment problems.

Means and standard deviations of the study variables 
from pre-pandemic, COVID-T1, and COVID-T2, along with 
tests of differences in means across time are presented in 
Table 3. Levels of maternal depression and anxiety increased 
significantly from pre-COVID-19 to COVID-T1. The lev-
els declined somewhat by COVID-T2 but remained higher 
than pre-COVID-19 levels. COVID-19 health risk increased 
significantly from COVID-T1 to COVID-T2, whereas con-
textual hardship did not. Child internalizing and externaliz-
ing problems did not increase significantly on average from 
COVID-T1 to COVID-T2.

Risk and Resilience Factors and Changes in Maternal 
Mental Health

The overall path model examining the effects of COVID-19 
specific predictors and maternal risk and resilience factors 
on changes in maternal mental health symptoms from pre-
pandemic to COVID-T1 fit the data well (χ2[35] = 41.58, 
p ≥ 0.05, RMSEA = 0.03, CFI = 0.99). Standardized coeffi-
cients are reported in Table 4. Greater COVID-T1 contextual 
hardship and health risk predicted greater increases in mater-
nal symptoms from pre-pandemic to COVID-T1. Higher threat 
appraisal predicted greater increases in symptoms from pre-
pandemic to COVID-T1. Greater pre-existing self-compassion 
as well as reliance on active coping strategies predicted lower 
or less change in maternal mental health symptoms, whereas 

Fig. 1  Model testing effects of pre-COVID-19 contextual risk and 
maternal mental health on COVID-T1 levels of maternal mental 
health and child adjustment problems, and changes in COVID-

19-specific risk and maternal mental health from COVID-T1 to 
COVID-T2 on COVID-T2 levels of child adjustment
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greater reliance on avoidant coping predicted greater increases 
in symptoms.

Tests of Levels and Changes in Risk and Maternal 
Mental Health as Predictors of Changes in Child 
Adjustment

Focusing on pre-COVID-19 and COVID-19-specific risk, 
we examined the extent to which changes in risk predicted 
changes in maternal mental health and child adjustment prob-
lems. The overall path model examining the effects of levels 
and rank-order changes in risk and maternal mental health as 
predictors of levels and changes in child adjustment is depicted 
in Fig. 1. Path model results are presented in Table 5. The 
model demonstrated adequate fit to the data (χ2[39] = 136.81, 
p ≥ 0.001, RMSEA = 0.06, CFI = 0.94). Children’s levels of 
adjustment problems at COVID-T1 were predicted by higher 
maternal mental health symptoms. Maternal mental health 
symptoms were highly stable from COVID-T1 to COVID-T2, 
and none of the risk variables predicted rank-order changes in 
maternal mental health symptoms. Controlling for COVID-T1 
levels of child adjustment problems, which were moderately 
stable from COVID-T1 to COVID-T2, concurrent COVID-T2 
contextual hardship, which represented the residual or change 
from COVID-T1 levels, was related to smaller increases or 
decreases in children’s adjustment problems. Change in 
COVID-19-specific health risk was related to smaller increases 
or decreases in children’s internalizing symptoms. Concurrent 
COVID-T2 levels of maternal mental health symptoms, which 
represented the residual or change from COVID-T1 levels, 
were related to significant increases in children’s adjustment 
problems.

Tests of Indirect Effects of COVID‑T1 Risk Factors 
on Child Adjustment Through Maternal Mental 
Health

There was a significant indirect effect of COVID-T1 health 
risk on child adjustment through COVID-T1 and COVID-
T2 maternal mental health symptoms (β = 0.17, SE = 0.08, 
t = 2.07, p = 0.04).

Discussion

Consistent with other studies, levels of maternal mental 
health symptoms increased significantly from before pre-
COVID to COVID-T1. Symptom levels declined some-
what by COVID-T2 but remained higher than prior to the 
pandemic. When testing predictors of changes in maternal 
mental health symptoms, pre-COVID-19 contextual risk 
was significantly related to levels of maternal mental health 
symptoms prior to COVID-19 but not to changes during Ta
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COVID-19. This suggests that the accumulation of socio-
demographic risk factors was already taking a toll on maternal 
mental health prior to the pandemic in this low-income sample.

Individual resilience factors predicted changes in mater-
nal mental health symptoms above the effects of risk. Pre-
existing self-compassion, or the non-judgmental understand-
ing of one’s pain and recognition of pain as part of a larger 
human experience, was associated with less change in symp-
toms of maternal mental health coinciding with the onset of 
the pandemic. This finding is consistent with the literature 
on self-compassion (MacBeth & Gumley, 2012) though is 
unique in showing these relations in the context of a global 
health crisis.

COVID-19 contextual hardships predicted changes 
in maternal mental health symptoms and child adjust-
ment. The contextual hardship variable captures changes 

to context  such as employment and childcare losses. 
Consistent with Pakenham (2020), these disruptions to 
livelihood were found to register on adult mental health 
outcomes  and further, to predict child adjustment as 
well. COVID-19 health risk predicted greater increases 
in maternal mental health symptoms, confirming that 
heightened exposure to the COVID-19 health risks 
played a meaningful role in mental health responses to 
the pandemic. Remarkably, pre-pandemic COVID-19  
contextual risk was not related to these COVID-19- 
specific risks, perhaps highlighting the uneven and ineq-
uitable distribution of COVID-19 supports, particularly  
along racial/ethnic lines (Gassman-Pines & Gennetian, 
2020).

Mothers’ appraisal and coping during the pandemic 
additionally predicted changes in their mental health symp-
toms. Mothers' threat appraisal was associated with greater 
increases in symptoms, highlighting that beliefs of low 
agency, low trust in others, and internalization of the world 
as a dangerous place, while understandable in relation to 
disaster experiences, nevertheless are liabilities to mental 
health symptoms. Active and avoidant coping corresponded 
to changes in maternal mental health in predicted direc-
tions, with avoidant coping strategies, involving trying to 
stay away from the problem or repressing thoughts about 
problems, predicting greater increases in maternal mental 
health symptoms and more active, problem-solving coping 
predicting smaller increases or decreases in maternal men-
tal health symptoms. This study finding suggests that while 
many aspects of the pandemic represent uncontrollable 
stress, avoiding thinking about or dealing with it tended to 
worsen adjustment to it, as is the typically observed relation 
of avoidant coping to maladjustment. The malleability of 
appraisal and coping (e.g., Moskowitz, 2011; Tomaka et al., 

Table 3  Means, standard deviations pre-COVID, COVID-T1, COVID-T2 variables, and tests of mean differences

Confidence Intervals (C.I.s) for the differences between a) pre-COVID-19 and COVID-T1, b) pre-COVID-19 and COVID-T2, and c) COVID-T1 
and COVID-T2

Pre-COVID-19 COVID-T1 COVID-T2 F (df), C.I.s for

M SD M SD M SD p-value Differences

Pre-COVID Context Risk 3.38 0.80 – – – – –
Maternal Depression 14.219 10.134 19.276 11.738 18.689 11.487 16.849(1,123), < .001 a. 2.943–7.171

b. 2.315–6.626
c. -1.319–2.492

Maternal Anxiety 6.048 4.702 7.419 5.921 6.746 5.132 4.066(1,123), .018 a. 0.398–2.344
b. -0.254–1.650
c. -0.256–1.603

COVID-19 Health Risk – – 1.789 1.349 2.207 1.520 8.787(1, 134), .004 c. 0.139 – 0.698
COVID-19 Con. Hardship – – 1.820 0.915 1.944 0.824 2.211 (1,127), .140 c. -0.041- 0.289
Child Internalizing – – 2.422 3.143 2.779 3.613 0.802 (1,82), .373 c. -0.436–1.151
Child Externalizing – – 5.440 4.030 5.545 3.257 0.057 (1,82), .811 c. -0.762–0.971

Table 4  Standardized Betas of Risk and Resilience Factors on Mater-
nal Mental Health

*p ≤ .05, p** ≤ .01, p*** ≤ .001

COVID-T1 Maternal 
Mental Health

β SE

Pre-COVID-19 Predictors
Prior symptoms 0.19* 0.09
Pre-COVID-19 contextual risk -0.07 0.08
Self-compassion -0.17* 0.09
COVID-19 Specific Predictors
COVID-T1 contextual hardship 0.16** 0.06
COVID-T1 health risk 0.21*** 0.06
Threat appraisal 0.39*** 0.07
Active coping -0.14* 0.07
Avoidant coping 0.26*** 0.08
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1993) and the promotive effects of active coping make these 
cognitive processes potentially fruitful targets for interven-
tions aimed at ameliorating the negative effects of the pan-
demic or other disasters on maternal mental health.

Given the known association between parental and off-
spring mental health, as well as the research that children 
face worse mental health outcomes in the aftermath of a dis-
aster if their caregiver’s mental health has declined, the cur-
rent study examined whether levels of and changes in mater-
nal mental health predicted changes in young children’s 
adjustment. At COVID-T1, maternal mental health symp-
toms predicted higher concurrent child adjustment problems. 
At COVID-T2, changes in toddlers’ adjustment problems 
were predicted by early pandemic levels of COVID-19 
contextual hardship, as well as change in COVID-specific 
health risk and changes in maternal mental health. COVID-
19 health risk predicted less change in child adjustment, 
with greater exposure to health risk relating to higher lev-
els of child adjustment problems that remained high across 
the pandemic. Greater increases in maternal mental health 
symptoms predicted increases in child adjustment problems, 
highlighting the close interconnection between parent and 
offspring mental health.

Finally, this study tested whether changes in maternal 
mental health served as a pathway for the effects of COVID-
19-specific risk on child adjustment. There was a signifi-
cant indirect effect of COVID-19 health risk on children’s 
adjustment problems through COVID-T1 and then COVID-
T2 maternal mental health symptoms. This finding affirms 
the centrality of parental mental health in serving as the 
mechanism by which adversity influences child adjustment 
(e.g., Family Stress Model; Masarik & Conger, 2017), and 
as a central consequence of the pandemic, with cascading 
implications for families (Masten, 2021).

The findings of the current study should be interpreted 
in the context of its limitations. This study examined the 
experiences of a sample of mothers with young children liv-
ing in low income contexts, a sample that is likely to be at 
particularly high risk of mental health challenges the during 
COVID-19 pandemic. Although it is important to examine 
these experiences of risk, the nature of the sample might 
result in a restricted range of risk experiences relative to 
a wider income range and affect generalizability of find-
ings. Further, we did not assess a broader set of resilience 
factor prior to the pandemic, and as a result, some of the 
resilience factors examined (appraisal and coping) were 

Table 5  Standardized regression coefficients (standard errors) for the effects of pre-COVID-19 risk, COVID-19 risk and changes in COVID-19 
risk in predicting levels and changes in maternal mental health symptoms and child adjustment problems

t  ≤ .10, *p ≤ .05

COVID-19 T1 (April 2020) COVID-19 T2 (October 2020)

Maternal Mental 
Health

Child
Adjustment Problems

Maternal Mental 
Health

Child
Adjustment Problems

Predictors
Child Age  0.01(.08) -0.12(.14) -0.09(.07) -0.06(.11)
Child Sex -0.01(.08)  0.19 (.10)t 0.08(.08) -0.13(.10)
Pre-COVID-19
Contextual Risk -.07(.10) 0.15(.11)
Pre-COVID Maternal 

Mental Health
 0.57(.09)*

COVID-19 T1
COVD-T1 Health Risk  0.31(.07)*  0.21(.13)t -0.03(.09) 0.23(.13)t

COVD-T1 Contextual 
Hardship

 0.13(.09) -0.14(.10) -0.06 (.09) -0.26 (.12)*

COVD-T1 Maternal 
Mental Health

0.38(.11)* 0.67(.07)* 0.20(.17)

COVD-T1 Child 
Adjustment  
Problems

0.07(.19)

COVID-19 T2
COVID-T2 Health 

Risk
 0.12(.08) -0.24(.11)*

COVID-T2 Contextual 
Hardship

-0.04(.09) 0.20(.11)t

COVID-T2 Maternal 
Mental Health

0.37(.17)*
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assessed concurrently with COVID-T1 mental health. As 
such, reports on these measures might have been biased by 
mothers’ mental health status.

The current study did not include numerous factors 
deserving further study. Parenting behaviors, which the  
current study does not include, are a critical mechanism 
in Family Stress Models and have been shown to mediate 
the effects of maternal mental health on child psychosocial 
adjustment in the context of severe hardship (Sim et al., 
2018). Additionally, this study did not consider the role 
of second caregivers in understanding maternal and child 
adjustment during the COVID-19 pandemic. Given the 
research that indicates that both mothers and fathers may be 
experiencing mental health symptoms during the COVID-19 
pandemic (Patrick et al., 2020), the delineated pathway from 
pandemic-related economic uncertainty to symptoms of 
depression in fathers to their paternal caregiving (Cito et al., 
2020), the link between paternal and child mental health 
symptoms (Weitzman et al., 2011; Yogman et al., 2016), and 
conversely, the potential for a second parent’s involvement or 
well-being to mitigate the effects of maternal mental health 
symptoms (Kahn et al., 2004), second caregivers represent 
an important direction for future research. Finally, further 
studies could extend the current work through the inclusion 
of broader social, neighborhood, and community factors.

Contributions of this study include the availability of pre-
pandemic measures of mental health, which allow for the 
examination of changes to mental health coinciding with 
the start of the pandemic. Additionally, the current study 
considers cumulative risk indexes spanning domains of 
pre-pandemic contextual risk, COVID-19 contextual hard-
ships and health risks, offering a comprehensive, though not 
exhaustive, characterization of the role of ecology in mental 
health. In addition to considering sources of risk, the current 
study answers the call for consideration of resilience factors 
that can be promotive in the context of crisis (Holmes et al., 
2020a, b). This study utilized a diverse sample of families 
living in the context of low income who are likely experienc-
ing undue and lasting burdens of the pandemic to illustrate 
the close linkage between changes in maternal mental health 
and children’s adjustment.

Recent discourse on the pandemic has highlighted its 
multisystemic nature, with disruptions evident on the lives 
of children and families, as well as communities, economies, 
and societies (Masten & Motti-Stefanidi, 2020). While the 
current study highlights potential cascades of risk expe-
rienced by mothers living in low-income contexts, it also 
highlights multiple avenues for the promotion of resilience, 
specifically through avenues including self-compassion and 
adaptive coping. Timely and effective interventions will 
be essential to repairing parents’ mental well-being before 
effects are more enduring and detrimental to children’s men-
tal health.
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