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Abstract

The COVID-19 pandemic presents a significant challenge to the well-being of families with children. Although previous
studies have documented COVID-related deterioration in parents’ mental health, the underlying mechanisms remain unclear.
It is also unclear how much of the deterioration is due to the pandemic itself, versus mandated lockdown measures. We
conducted a cross-sectional study in Singapore to examine perceived changes in parents’ lives and mental health related to
the pandemic and lockdown measures. In June 2020, when Singapore had just exited a nationwide lockdown, we asked
families to retrospectively report on the family dynamics, daily activities, and mental health of family members during the
phases before local transmission (Pre-pandemic), during local transmission but before the lockdown (Pre-lockdown), and
during the lockdown (Lockdown). Results from 180 mothers and 166 fathers from 198 families showed significant changes
in jobs and income, childcare arrangements, family dynamics, and parents’ perceived mental health across the three
timepoints. Mothers’ increased time spent on housework was associated with the increase in their mental health problems
from Pre-lockdown to Lockdown. Parents’ increased conflict with other adults in the household was associated with the
increase in their mental health problems from Pre-pandemic to Pre-lockdown, and from Pre-lockdown to Lockdown. Mental
health problems increased more for young mothers, parents with a graduate or professional degree, and fathers high on
authoritarian values. Findings suggest that both the pandemic and the imposed lockdown measures impact parents’ lives and
family dynamics, in turn leading to deterioration in parents’ mental health.
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Highlights

e There were significant changes in Singaporean parents’ daily activities, family dynamics, and mental health during the
COVID-19 period.

e Rule setting and conflict with children increased among authoritarian fathers, and autonomy granting decreased among
authoritarian mothers.

e Mothers’ time spent on housework was associated with their increased mental health problems during lockdown.

e Parents’ conflict with other adults in the household was associated with their increased mental health problems during
both pandemic and lockdown.

e Mental health problems increased more for young mothers, parents with a graduate or professional degree, and
authoritarian fathers.

Supplementary information The online version contains The COVID-19 pandemic presents a significant challenge
supplementary material available at https://doi.org/10.1007/s10826- to the well-being of people around the world, especially for

023-02541-z. .- . . . .
families with children. Previous studies have documented
>4 Yue Yu wide-spread deterioration of mental health in parents during
yue.yu@nie.edu.sg COVID-19 (Patrick et al. 2020), yet it is still unclear

Centre for Research in Child Development, National Institute of Wheﬂ.ler changes in daﬂ?’ aC.tIVItleS. and family dynamics
Education, Nanyang Technological University, 1 Nanyang Walk, ~ contributed to such deterioration. It is also unclear to what

Singapore 637616, Singapore extent were the changes due to the families’ responses to the

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s10826-023-02541-z&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s10826-023-02541-z&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s10826-023-02541-z&domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s10826-023-02541-z&domain=pdf
http://orcid.org/0000-0003-0505-7084
http://orcid.org/0000-0003-0505-7084
http://orcid.org/0000-0003-0505-7084
http://orcid.org/0000-0003-0505-7084
http://orcid.org/0000-0003-0505-7084
mailto:yue.yu@nie.edu.sg
https://doi.org/10.1007/s10826-023-02541-z
https://doi.org/10.1007/s10826-023-02541-z

556

Journal of Child and Family Studies (2023) 32:555-570

pandemic itself or to lockdown measures imposed by the
authorities. Answers to these questions have important
implications for researchers and policymakers around the
world when weighing the advantages and disadvantages of
different infection control policies, as well as determining
what to focus on for programs aiming at supporting famil-
ies. Using Singapore as an example, we investigated these
questions by asking families to retrospectively report their
daily activities, stressors, and mental health before and
during COVID-19. By comparing their experiences across
different phases from pre-pandemic to a nationwide lock-
down, we hope to shed light on how parents’ mental health
may be affected by COVID-related changes in their daily
activities and family dynamics during these periods.

COVID-19 Affects Mental Health for Families
with Children

The COVID-19 pandemic poses a major challenge for
people’s mental health. A survey by Ipsos MORI, a market
research company based in the United Kingdom (UK),
indicated that social and psychological problems brought on
by the pandemic ranked higher as a concern to people than
the prospect of contracting COVID-19. These problems
included increased anxiety and depression, a lack of social
contact and loneliness, as well as negative feelings related
to practical aspects like finance and employment (Ipsos
MORI 2020). A systematic review of studies conducted in
China, Spain, Italy, Iran, the United States (US), Turkey,
Nepal, and Denmark showed that people reported high rates
of symptoms of anxiety, depression, post-traumatic stress
disorder, stress, and psychological distress during the
COVID-19 pandemic (Xiong et al. 2020).

The impact of COVID-19 on mental health is particularly
noteworthy for families with children, especially with work
and school shifting to being home-based (Fontanesi et al.
2020). Surveys in the US showed that almost all families
reported significant disruptions to their daily lives and
routines due to school and business closures, and 35% of
parents who continued to work during the pandemic
reported having difficulties in handling childcare responsi-
bilities (Pew Research Center 2020). Twenty-four percent
of parents reported a loss of regular childcare, and the
majority of parents reported that their child needed to be
watched by a parent (Patrick et al. 2020). These stressors
brought significant challenges to parents’ mental health,
with 27% of US parents reporting worsening mental health
(Patrick et al. 2020). Surveys from Singapore also sug-
gested that there was a significant increase in people’s
anxiety levels due to COVID-19, and that those who had
children under 18 tended to worry more than those who did
not (Awang 2020; Chung et al. 2022).
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Some individuals’ mental health was more severely
impacted by COVID-19 than others. In Xiong et al. (2020)
review of studies on the impact of COVID-19 on mental
health, the risk factors identified included: female gender,
younger age group, chronic/psychiatric illnesses, unem-
ployment, student status, and exposure to media about
COVID-19. Studies focusing on families showed that a
higher proportion of parents with younger children reported
declines in their mental health compared to parents with
older children (Patrick et al. 2020; Wu et al. 2020). Female
and unmarried parents reported higher rates of worsening
mental health (Patrick et al. 2020). In the US, parents who
perceived more support from others experienced lower
stress (Brown et al. 2020). Additionally, the greater
quarantine-related difficulties Italian parents perceived (e.g.,
difficulties in finding relaxing spaces or time), the more
their well-being was undermined (Spinelli et al. 2020). A
survey on Chinese parents showed that their mental health
and well-being during the pandemic were affected by per-
ceived stress, marital satisfaction, social support, family
conflict, parents’ history of mental illness, and parenting
styles. In particular, authoritative parents reported lower
levels of depression than authoritarian parents; parents
experiencing family conflict reported significantly higher
levels of depression, anxiety and stress than parents with a
harmonious family (Wu et al. 2020).

Though much research has documented the impact of
COVID-19 on parents’ mental health and identified
potential protective and risk factors, the mechanisms
underlying such impact remain unclear. According to the
Family Stress Model (Conger and Elder 1994; Masarik and
Conger 2017), contextual risk often “gets inside the
family” by changing the interpersonal relationships within
the family. Therefore, to understand COVID-related
changes in family members’ well-being, it is important
to first examine how family dynamics and interpersonal
relationships have been altered during the pandemic,
which requires data on the family level in addition to the
individual level. Another important distinction yet to be
explored is whether families chose to change their life-
styles when facing the threat of coronavirus, or whether
they were forced to make changes because of infection
control measures imposed on them. This raises the ques-
tion of whether voluntary and enforced measures impacted
mental health differently. Empirical evidence on these
issues is important for policymakers when they weigh the
benefit of lockdown measures on curtailing transmission
against potential social, psychological, and financial bur-
dens on families. Such evidence could also be used to
identify what family demanded most during the pandemic
and lockdown (e.g., financial support, childcare, or family
counselling), in order to help direct relief resources to
where they are most needed.
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The Case of Singapore

Singapore provides a unique opportunity to examine the
mechanisms underlying the COVID-19 pandemic’s impact on
family life and well-being. First, the island nation experienced
a relatively well-defined period of pandemic and lockdown,
when policies like school closures and gathering bans were
consistently applied nationwide. This allowed us to find a large
sample of families who faced similar challenges at the same
time, so that the differences found between families were less
likely to be confounded by varied conditions and policies in
their local communities. Second, Singapore underwent a pro-
longed period when there was persistent local transmission and
heightened awareness to the threat of the coronavirus, yet the
government imposed minimal mandatory restrictions on peo-
ple’s everyday lives (February—March 2020). Contrasting this
period with the “circuit breaker” period that followed, when
extensive lockdown measures were enforced (April-May
2020), can help separate the effects of voluntary versus
imposed measures on mental health.

Figure S1 shows the timeline of the COVID-19 pan-
demic in Singapore in 2020. The first imported COVID-19
case was confirmed on January 23, 2020, and local trans-
mission was first reported on February 3. Throughout
February and early March, the number of new cases
remained low, until a sharp increase in imported cases
occurred in late March. In response to the fast-increasing
number of new and unlinked cases, the Singapore govern-
ment carried out a stringent set of lockdown measures from
April 7 to June 1, officially known as the “circuit breaker”.
As a result, local cases decreased starting from late April.

Comparing the period of local transmission before the
“circuit breaker” (February 4-April 6) and the “circuit
breaker” period (April 7-June 1), the number of new local
cases (imported cases plus cases in the community) did not
differ significantly. On average there were 18.9 new cases
daily (SD =21.0) during local transmission prior to the
“circuit breaker”, and there were 23.7 new cases daily
(SD=21.5) during the “circuit breaker”, #(117)=1.24,
p>0.2 (Ministry of Health Singapore 2020). There was also
a large number of cases in foreign workers’ dormitories
druing the “circuit breaker”, although most cases were mild
and the dormitories were largely isolated from the rest of
Singapore. The main contrast was in lockdown measures
(Fig. S1): Before the “circuit breaker”, Singapore govern-
ment’s infection control endeavors focused on border con-
trol and contact tracing, and the measures that applied to the
general public were mainly precautionary, such as social
distancing, hand washing, and wearing of masks if unwell.
This is in sharp contrast with a full-scale lockdown in April
and May, when all schools, non-essential workplaces, and
places of entertainment and worship were closed, and all
residents were strongly encouraged to stay at home (Gov.sg

2020). In sum, though the threat of the virus was acute both
before and during the “circuit breaker”, the restrictions
forced upon families were significantly more extensive in
the latter period.

The Present Study

Taking advantage of the naturally occurring contrast
between these different periods, we aimed to use Singapore
as an example to examine how the pandemic and lockdown
changed parents’ daily activities and well-being. In addi-
tion, guided by the Family Stress Model (Masarik and
Conger 2017), we examined whether family-level changes
such as household composition, childcare arrangement, and
family dynamics, are associated with changes in parents’
mental health. Potential risk and protective factors, such as
family demographics and parenting values (Wu et al. 2020),
were also examined. Based on the Family Stress Model, we
test the following hypotheses in the present study:

1. Family dynamics and daily activities change for
parents during the pandemic and lockdown.

2. These changes are associated with changes in parents’
mental health during the COVID pandemic and
lockdown.

3. How parents’ mental health change during the
COVID pandemic and lockdown is further moderated
by demographic factors and parenting values.

To address these questions, we collected parents’ retro-
spective self-reports on their daily activities and mental health
at three timepoints: Pre-pandemic (before local transmission),
Pre-lockdown (during local transmission but before the “cir-
cuit breaker”), and Lockdown (during the “circuit breaker”).
By comparing their responses between Pre-lockdown and Pre-
pandemic, we estimate the changes associated with the pan-
demic itself. By comparing their responses between Lock-
down and Pre-lockdown, we estimate the additional changes
associated with imposed lockdown measures. To minimize
recollection errors, we completed data collection within
1 month after the lockdown. We also asked participants to
think about a concrete timepoint (e.g., January 2020), and to
report objective events (e.g., daily activities) before reporting
mental health, so that their report of past mental health can be
situated in a more concrete context.

Method

We designed a survey to distribute to families who had at
least one child under the age of 18 living in their household
during the COVID-19 period. The survey was sent as a part
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of a larger package of surveys. The whole package was
approved by the [masked for blind review] Institutional
Review Board and was distributed through email lists and
social media. Each family filled out one package after
signing a consent form and received a voucher worth SGD
$10 afterwards.

Participants

Complete responses were collected from 198 families
residing in Singapore. An additional 25 responses were
excluded because they were either incomplete, or failed a
basic quality check (e.g., indicated <21 h of sleep per week
for a prolonged period suggesting that participants were not
carefully reading/responding to the questionnaire). Our
sample comprised 180 mothers and 166 fathers in these 198
families, who took care of 234 children under 18 years of
age. As part of the larger project, data was also collected
from 159 other adults living in the same households
(grandparents, full-time domestic helpers, adult siblings,
and other relatives). This data were included when calcu-
lating family-level variables (e.g., number of adults,
monthly household income), but was not analyzed further
as the focus of this study is on parents. Table S1 lists the
demographic information of the sample in comparison with
the Singapore population. Median monthly household
income for the sample in January 2020 (SGD$6500) was
significantly lower than the 2019 national median (SGD
$7981), ¥*(1) =10.3, p = 0.001.

Instruments

The survey was constructed using Qualtrics survey software
and comprised questions about the overall family, as well as
each adult in the family. Respondents who filled out the
survey were asked to consult their family members on
questions pertaining to them, to ensure everyone’s opinions
were accurately represented. For measures that may change
because of COVID-19 (household composition, jobs and
income, daily activities, family dynamics, mental health,
and stressors), we asked participants to report answers
regarding three defined timepoints: Pre-pandemic (January
2020), Pre-lockdown (February—March 2020), and Lock-
down (April-May 2020). Respondents who experienced
unusual events during January 2020 were asked to use a
different month as a pre-pandemic baseline. All data were
collected in June 2020. We consistently used a 11-point
scale (0-10) for all Likert items because it has superior
psychometric properties and normality compared to scales
with fewer points (Leung 2011), and is also easy to com-
prehend. The full survey is listed in the Supplementary
Material.

@ Springer

Background information

Families reported demographic information including citi-
zenship, ethnicity, language spoken at home, and type of
housing. They also reported the number of adults and
children living in the household at each of the three time-
points, as well as whether anyone in the family had been
diagnosed with COVID-19 or received a Quarantine Order
(QO), a Leave of Absence notice (LOA), or a Stay-Home
Notice (SHN). Each adult in the family reported basic
information including gender, age, relationship to the chil-
dren in the household, education level, and existing dis-
abilities or mental health conditions. They also reported
their job situation and monthly income for each timepoint.

Daily activities

Parents reported time spent on typical adult responsibilities
such as work, housework, and childcare, as well as activities
which might be affected by COVID such as socializing and
exercising (see Supplementary Material for a complete list).
We asked parents to report how many hours they engaged
in each of these activities every week, the responses were
then divided by seven to get the number of hours per day,
averaged across weekdays and weekends.

Family dynamics

Family dynamics were measured by a set of frequency
measures (0: never, 10: always) on how parents interacted
with other family members living in the same household,
including rule setting (setting up rules for children to follow
without explaining why), autonomy granting (allowing
children to make decisions for themselves), conflict with
children, and conflict with adults.

Parenting values

Parents reported their parenting values with the Child-
rearing Values Questionnaire (Feldman and Stenner 1997;
Tagar et al. 2014). This questionnaire focuses on how much
parents endorse authoritarian values—the belief that for
children, submitting to established authorities and social
convention is more important than maintaining their
autonomy. Previous research has shown that parental
authoritarianism influences both parent-child interaction
(Mills et al. 2022) and parental mental health (Wu et al.
2020). In this study, parents were asked to choose the
quality they thought was more important for a child to
possess (out of a pair): respect for elders or independence,
curiosity or good manners, obedience or self-reliance, being
considerate or being well-behaved. An authoritarianism
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score (0-4) was calculated based on the number of times
“respect for elders”, “good manners”, “obedience”, and
“being well-behaved” were chosen. In our sample this
questionnaire has good internal reliability, McDonald’s
® =0.79.

Mental health and stressors

Mental health was measured by the Patient Health
Questionnaire-4 (PHQ-4, Kroenke et al. 2009). It included
two questions on anxiety, and two questions on depression.
Previous studies revealed good internal reliability for the
questionnaire, Cronbach’s a>0.80, and it correlated
strongly with the mental health subscale of the longer SF-20
(Stewart et al. 1988), r=0.80. We used a 11-point Likert
scale (0: never, 10: always) instead of the original 4 point
scale to increase sensitivity in our non-patient sample
(Leung 2011). Higher scores indicated more mental health
problems. In our sample this questionnaire has good internal
reliability, McDonald’s o = 0.84.

Parents also reported the levels of stress they experienced
from daily activities, as well as from COVID-19-related
stressors such as health concerns, concerns about jobs and
finances, inconveniences in working or getting necessities,
and reading negative news (see Supplementary Material for
a complete list).

Data Analysis

All data were entered and analyzed in Excel, IBM SPSS 22,
R 4.0.3, and Mplus 8.8 (IBM Corp. 2013; Muthén and
Muthén 2017; R Core Team 2020). Given the multilevel
structure of our sample (timepoints were nested under
individuals, and individuals were nested under families), we
used multilevel mixed-effects linear regression models as
the analytical tool for the omnibus tests. Timepoint was
treated as an independent variable with fixed effects. It was
dummy coded with Pre-lockdown as the reference group, so
that the B coefficients reflected the differences between Pre-
pandemic and Pre-lockdown, and between Pre-lockdown
and Lockdown. Interaction effects were tested by including
timepoint X predictor as fixed-effect variables, and sig-
nificant results were further examined by simple effect tests
which assessed differences across timepoints within each
level of the predictor. All mixed models were implemented
using the lme4 package in R. All models were fitted using
the maximum likelihood (ML) estimation to facilitate model
comparisons. Significance tests for the unstandardized
coefficients (Bs) were performed with the ImerTest package,
with an o level of 0.05 (two-tailed). Mediation analyses
were performed with the Bayesian multilevel mediation
model, which is suitable for multilevel data with a within-
subject design (Vuorre and Bolger 2018). We used the

bmlm package in R to bootstrap 10,000 samples to calculate
the distributions of the parameters. Sobel’s test was also
conducted to verify significant mediation effects (Sobel
1982). Because the mediation analyses were exploratory in
nature, we used a more stringent a level of 0.001 (two-
tailed) to correct for multiple comparisons.

Results

None of the participating families had any family members
who were diagnosed with COVID-19. Seven adults and six
children from five families had received either a QO, an
LOA, or a SHN because of international travel or close
contact with confirmed cases. Their perceived mental health
did not differ significantly from their peers, —0.9 <5 < 0.4,
ps>0.4 for all timepoints for both adults and children.

Changes in Household Composition

COVID-19 had little impact on the composition of house-
hold in our sample. Between January and May 2020, two
families observed a change in children living in the
household because of babies being born, and four families
experienced a change in adults because of long-term pass
holders (foreigners working in Singapore) not being able to
renew their passes, or adult children or relatives
moving out.

Changes in Jobs and Income

As shown in Fig. S2, the most significant trend regarding
parents’ jobs was that 50% of full-time employees who
rarely worked from home before the pandemic switched to
mostly working from home during lockdown. In addition,
the number of parents who worked as a full-time employee
decreased significantly from Pre-pandemic (233 out of 346)
to Lockdown (202), Fisher’s exact p = 0.018.

On average, monthly household income decreased 7%
from Pre-pandemic to Lockdown, and 17% of the families
suffered an income decrease of more than 30%. A mixed-
effect model with family as a random-effect variable
showed a significant fixed effect of timepoint, x* (2) = 66.1,
p<0.001. Average household income did not change sig-
nificantly between Pre-pandemic and Pre-lockdown,
B = —145, 95% confidence interval (CI) = [—473, 182], but
it decreased significantly from Pre-lockdown to Lockdown,
B=-575, CI=[-903, —247].

Changes in Childcare Arrangement

Before the pandemic, 29% of infants (0-2y) attended
daycare, 87% of preschoolers (3—6y) attended daycare or
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Fig. 1 Number of Hours per Day Parents Spent with Children During
the COVID-19 Period. The number of hours were averaged across
weekdays and weekends. They were reported by parents, and included
hours spent with all children in the household. Error bars denote
standard error

kindergarten (one additional 6-year-old attended primary
school), and 90% of school-aged children and adolescents
(7-18y) attended primary school, secondary school, or
post-secondary institution. A mixed model with child and
family as random-effect variables showed that the number
of hours children spent in daycare and school (including
school-based student care) decreased from Pre-pandemic to
Pre-lockdown, B=-046, CI=[-0.80, —0.11], and
decreased further from Pre-lockdown to Lockdown,
B=-2.70, CI=[-3.04, —2.35].

As shown in Fig. 1, time spent with children changed
significantly during the pandemic and lockdown for both
parents, xzs > 16, p <0.001, and the increase was significant
both from Pre-pandemic to Pre-lockdown (mothers:
B=0.245, CI1=[0.002, 0.487]; fathers: B=0.241, Cl=
[0.055, 0.427]) and from Pre-lockdown to Lockdown
(mothers: B=0.584, CI=10.341, 0.827]; fathers,
B=0.371, CI=[0.185, 0.557]). Compared to Pre-pan-
demic, during Pre-lockdown mothers spent more time
playing with children, and fathers spent more time meeting
children’s basic needs (Table 1). It should be noted that
fathers still spent significantly less time meeting children’s
basic needs (on average 0.86h per day) than mothers
(1.38h) during Pre-lockdown, B= —0.521, CI=1[0.253,
0.790]. Compared to Pre-lockdown, both parents spent
more time meeting children’s basic needs during Lock-
down, as well as tutoring their homework or home-based
learning, and playing with them (ps <0.05).

Changes in Family Dynamics

Next, we looked at family dynamics, including the fre-
quencies of parents’ rule setting, autonomy granting, con-
flict with children, and conflict with adults. Because
parenting style plays an important role in family dynamics
and functioning (Wu et al. 2020), we included parental
authoritarian values in the analysis. Results showed that
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overall, fathers held more authoritarian values than mothers,
B =0.036, CI =[0.012, 0.060]. On the other hand, mothers
were more likely to set rules for children than fathers,
B=0.319, CI =[0.034, 0.603]; and reported more conflict
with both children, B=10.429, CI=[0.110, 0.747], and
adults in the household, B =0.326, CI=[0.040, 0.611].
Autonomy granting did not differ between mothers and
fathers, B= —0.171, CI =[—-0.457, 0.114].

We then examined how family dynamics changed during
the COVID-19 period by running mixed-effect models with
timepoint, authoritarianism, and authoritarianism X time-
point as fixed-effect variables. Significant effects of time-
point were found for six out of eight models, and significant
authoritarianism X timepoint interactions for three models
(Table 2). Compared to Pre-pandemic, during Pre-lockdown
both mothers and fathers set more rules for their children to
follow without explanation and experienced more conflict
with both children and adults in the family, ps<0.001.
These tendencies increased further during Lockdown, ps <
0.001. To further investigate the interaction effects, we
compared parents who scored high on authoritarianism (>2,
79 mothers and 76 fathers) with those who scored low (<2,
43 mothers and 35 fathers). Those who scored in the middle
(=2, 58 mothers and 55 fathers) were omitted from the
analysis.

The first significant interaction effect was observed in
fathers’ rule setting, X2 (2)=17.6, p=0.02 (Fig. 2a). Fre-
quency of rule setting did not change across timepoints for
low authoritarian fathers, x2 2)=1.0, p=0.60, but it
increased significantly from Pre-lockdown to Lockdown for
high authoritarian fathers, B=0.493, CI=[0.118, 0.869].
The second significant interaction effect was observed in
mothers’ autonomy granting, x> (2) =9.8, p =0.007 (Fig.
1b). Frequency of autonomy granting did not change across
timepoints for low authoritarian mothers, X2 2)=2.6,
p =0.28, but it decreased significantly from Pre-pandemic
to Pre-lockdown for high authoritarian mothers,
B=—-0.253, CI=[-0.501, —0.005]. The third significant
interaction effect was observed in fathers’ conflict with
children, y*> (2)=7.7, p=0.02 (Fig. 1c). Frequency of
conflict with children did not change across timepoints for
low authoritarian fathers, X2 2)=49, p=0.09, but
increased for high authoritarian fathers, y*> (2)=20.6,
p<0.001. The change was significant both from Pre-
pandemic to Pre-lockdown, B = 0.493, CI =[0.175, 0.810],
and from Pre-lockdown to Lockdown, B=0.611, Cl=
[0.295, 0.927].

Changes in Parents’ Mental Health
To examine the changes in parents’ perceived mental health

(measured by the average score of PHQ-4), we ran mixed
models with timepoint, gender, and gender x timepoint as
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Spent with hire dufng the Mothers Fathers
COVID-19 period B 95% CI B 95% CI
Meeting children’s basic needs
Pre-pandemic —0.086 [—0.179, 0.008] —0.069 [—0.121, —0.017]
Lockdown 0.113 [0.019, 0.206] 0.084 [0.032, 0.136]
Tutoring children’s homework
Pre-pandemic —0.093 [-0.215, 0.029] —0.067 [-0.156, 0.023]
Lockdown 0.272 [0.149, 0.394] 0.112 [0.023, 0.201]
Doing enrichment activities
Pre-pandemic 0.015 [—0.104, 0.134] —0.017 [—0.065, 0.032]
Lockdown 0.020 [—0.099, 0.14] 0.003 [-0.046, 0.052]
Playing with children
Pre-pandemic —0.083 [—0.163, —0.004] —0.090 [—0.194, 0.014]
Lockdown 0.175 [0.096, 0.254] 0.164 [0.06, 0.268]

Bs and 95% CIs were reported from mixed-effect models with timepoint as a fixed-effect variable and
individual and family as random-effect variables. Numbers in bold indicated that the coefficients are
significantly different from O (tested using the ImerTest package in R). Pre-lockdown was set up as the

reference group in the model

Table 2 Factors that influenced

family dynamics during the Mothers Fathers

covid-19 period e df p e df p
Rule setting without explanation
Timepoint 32.0 2 <0.001 26.4 2 <0.001
Authoritarianism 1.1 1 0.30 32 0.08
Authoritarianism x timepoint 2.1 2 0.34 7.6 2 0.02
Autonomy granting
Timepoint 0.3 2 0.87 3.6 2 0.16
Authoritarianism 0.6 1 0.43 1.9 0.17
Authoritarianism x timepoint 9.8 2 0.007 0.5 2 0.76
Conflict with children
Timepoint 57.0 2 <0.001 60.6 2 <0.001
Authoritarianism 2.6 1 0.11 2.5 1 0.11
Authoritarianism x timepoint 0.3 2 0.86 7.7 2 0.02
Conflict with adults
Timepoint 519 2 <0.001 45.7 2 <0.001
Authoritarianism 0.9 1 0.35 2.1 0.15
Authoritarianism x timepoint 0.8 2 0.67 1.8 2 0.41

Here we report model parameters from eight mixed-effect models, including one model fitted on mothers’
data and one fitted on fathers’ data for each of the four measures on family dynamics. Results of x? tests are
reported from the analysis of deviance table of the mixed-effect models. Numbers in bold indicated that the
inclusion of the fixed-effect variable significantly imporved the model fit

fixed-effect variables, and individual and family as random-
effect variables. Results showed significant main effects of
both timepoint, X2 (2)=154.1, p<0.001, and gender, X2
(1)=17.5, p=0.006. Parents’ mental health problems
increased significantly during Pre-lockdown compared to
Pre-pandemic, B=0.356, CI=[0.216, 0.496], and
increased further during Lockdown compared to Pre-

lockdown, B=10.299, CI=[0.159, 0.440]. On average,
mothers had more mental health problems than fathers,
B=0.225, CI=[0.003, 0.447]. The gender x timepoint
interaction effect was not significant, y* (2) = 0.5, p = 0.77.

Table 3 and S2 showed parents’ experiences of various
stressors associated with COVID-19. The top two stressors
for both mothers and fathers during Lockdown were
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(c) Father-child conflict for high- and low-authoritarian fathers

Fig. 2 Frequencies of a rule setting, b autonomy granting, and
¢ father—child conflict for high- and low-authoritarian parents during
the COVID-19 period (0: Never; 10: Always). Error bars denote
standard error. *p <0.05, **p <0.01, ***p <0.001

concerns about family members’ health and safety, and
concerns about own health and safety. The next three top
stressors differed by gender: Mothers were stressed about
caring for children, limited visiting of family/relatives, and
reading about negative news. Fathers were stressed about
high demand from job/business, limited travelling or going
outside, and financial difficulties. The five stressors that
increased the most in severity from Pre-pandemic to
Lockdown were the same for mothers and fathers: limited
visiting of family/relatives, limited travelling or going out-
side, concerns about family members’ health and safety,
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concerns about own health and safety, and inconveniences
in working/doing business.

Factors That Influenced Parents’ Mental Health
During COVID-19

To investigate factors influencing parents’ mental health, we
fitted two mixed-effect models, one for mothers’ PHQ-4
score, and one for fathers’ score. Individual was entered as a
random-effect variable. The predictors we included in the
model were demographic variables, family composition,
family dynamics, jobs and income, and parents’ daily
activities. Previous literature suggest that these variables
may be related to changes in parents’ mental health. To
avoid problems of multicollinearity, we did not include any
predictors with a variance inflation factor (VIF) higher than
10. Two predictors in the model had a VIF > 5—timepoint
(VIF=9.7 for mothers and 9.3 for fathers) and age x
timepoint (VIF = 5.9 for mothers and 5.5 for fathers), but
we kept them in the model because of their theoretical
importance. Excluding age x timepoint does not qualita-
tively change any results (Table S3). Parents’ experiences of
various stressors were not included as predictors because
they were highly correlated with one another as well as with
mental health. For predictors that were invariant across
timepoints (e.g., authoritarianism), we included both the
predictor itself and its interaction with timepoint as inde-
pendent variables with fixed effects. For predictors that
varied across timepoints (e.g., conflict with other adults in
the household), we included only the predictor itself.

Results (Table 4) showed that factors influencing
mothers’ mental health included timepoint, age, education
level x timepoint, time spent on housework, conflict with
adults, and number of children x timepoint. Factors influ-
encing fathers’ mental health included timepoint, education
level x timepoint, authoritarianism x timepoint, and conflict
with adults. Among these factors, mothers’ time spent on
housework and both parents’ conflict with other adults
increased significantly during the COVID-19 period,
¥’s>28, ps<0.001, and they also predicted concurrent
mental health, ps <0.001. Therefore, we conducted media-
tion analyses on these two predictors.

To examine the association between changes in
housework load and mothers’ mental health, we fitted
mothers’ PHQ-4 score in the first two timepoints (Pre-
pandemic and Pre-lockdown) with a mixed-effect model
with pandemic and housework as fixed-effect variables,
and individual as a random-effect variable. Results showed
that the main effect of housework was not significant,
B=0.077, CI =[-0.016, 0.169], therefore the worsening
of mothers’ mental health during Pre-lockdown was not
mediated by housework. For lockdown, mixed effect
models for the last two timepoints (Pre-lockdown and
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Z:;Lii:niza;lfg g?ffi:rgr?tr:?r:as;sors Mothers Fathers

during the COVID-19 period Pre-pandemic Lockdown Pre-pandemic Lockdown
Care for children —0.63™ 0.59"" —0.53"™" 0.49™"
Care for elderly people —0.61"" 0.50"" —0.53™ 0.43™
Housework —0.49™" 0.37"" —-0.31 0.26"
High demands from job/business —0.51"" 0.53"" —0.51" 0.20
Inconveniences in working/doing business —1.12"™ 0.81"" -1.01"™ 1.06™
Worries about losing job/business —0.80"" 0.46"™ —0.97" 0.82""
Financial difficulties —0.52"" 0.63"" —0.64™" 0.81""
Difficulties in getting necessities —1.22" 0.45™ —1.12™ 0.34"
Suboptimal living conditions —0.41™" 0.24" —0.37" 0.21
Concerns about own health and safety —1.32" 0.70""" —~1.28" 0.63™
Concerns about family members’ health and safety —1.51"" 0.74™" -1.31™ 0.88™"
Reading about negative news —0.95™" 0.63" —0.91"" 0.52""
Limited travelling or going outside —1.28™ 1.02" -1.32™ 0.91""
Limited socialization with friends/colleagues —0.99"" 0.76"" —1.00" 0.70™"
Limited visiting of family/relatives —1.29™ 1.33™ —1.13"™ 125"

Unstandardized coefficients were reported from mixed-effect models with timepoint as a fixed-effect variable
and individual and family as random-effect variables. Numbers in bold indicated that the coefficients are
significantly different from O (tested using the ImerTest package in R). Pre-lockdown was set up as the

reference group in the model

p<0.05; *#p <0.01; ***p <0.001

Lockdown) showed that housework predicted mental
health when controlling for lockdown, B=0.198, CI =
[0.118, 0.278], and lockdown predicted both housework,
B=0.364, CI=]0.219, 0.509], and mental health
B=10.299, CI =[0.178, 0.421]. The effect of lockdown on
mental health was reduced after controlling for housework,
B =0.230, CI=1[0.109, 0.350], suggesting a partial med-
iation (Fig. 3a). The mediation effect was tested with both
Sobel’s test (Sobel 1982) and the bootstrapping method
(Vuorre and Bolger 2018). Sobel’s test turned out to be
significant, = 3.35, p <0.001. Results from the Bayesian
multilevel mediation model also indicated a significant
mediation effect, M =0.11, SE=0.04, 95% credible
interval = [0.06, 0.19]. Therefore, hours spent on house-
work was associated with the worsening of mothers’
mental health from Pre-lockdown to Lockdown.

We then explored the mediating effect of parents’ con-
flict with other adults using the same method. Three mixed-
effect models were each fitted for pandemic (Fig. 3b) and
lockdown (Fig. 3c), all with individual and family as
random-effect variables, and all resulted in significant
coefficients for the fixed-effect variables (lockdown, pan-
demic, and conflict). For both pandemic and lockdown, the
direct effect was significant but smaller than the total effect,
which suggested partial mediations. Sobel’s test showed a
significant mediation effect of parents’ conflict with adults
for both pandemic, t=35.18, p<0.001, and lockdown,
t=3.90, p<0.001. The Bayesian multilevel mediation

model has not been applied here because it is not suitable
for three-level data. Notably, these mediation effects were
also significant when mothers’ and fathers’ data were
separated, ps<0.001, indicating that conflict with adults
served as a mediator for both parents.

Because both hours spent on housework and mothers’
conflict with other adults mediated lockdown-related
changes in mothers’ mental health, we further explored a
multiple mediator model to examine the relative contribu-
tions of these two mediators (Fig. S3). When considering
both mediators together, only hours spent on housework
significantly explained the link, IE=0.08, CI=[0.04,
0.12], p<0.001.

Next, we examined potential moderators that may expose
parents to more COVID-related mental health problems.
Firstly, we fitted mothers’ PHQ-4 score with a mixed-effect
model using timepoint, age, and age x timepoint as fixed-
effect variables and individual as a random-effect variable.
Results showed a significant effect of timepoint, >
(2)=102.8, p<0.001, as well as a significant age x time-
point interaction, x> (2) = 8.6, p = 0.01. When we separated
the three timepoints (Fig. 4a), age was a significant pre-
dictor for mothers’ mental health during Lockdown,
B =—-0.038, CI=[—0.069, —0.006], with younger mothers
experiencing more mental health problems than older
mothers. The age effect was not significant for Pre-pan-
demic, B=—0.017, CI=[-0.046, 0.012], or Pre-lock-
down, B = —0.027, CI =[-0.057, 0.004].
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Table 4 Factors predicting
parents’ mental health during the
COVID-19 period

Mothers Fathers

© a p © a p
Timepoint 11.2 2 0.004 74 2 0.02
Measurements for the parent
Age 39 1 0.047 2.0 1 0.16
Age x timepoint 0.3 2 0.86 0.7 2 0.71
Education level 0.1 1 0.80 0.4 1 0.55
Education level x timepoint 8.1 2 0.02 9.8 2 0.01
Job flexibility 0.0 1 0.94 0.6 1 0.45
Job location 1.6 1 0.20 1.1 1 0.30
Monthly individual income 0.6 1 0.45 0.6 1 0.44
Authoritarianism 0.3 1 0.59 24 1 0.12
Authoritarianism x timepoint 0.2 2 0.92 7.6 2 0.02
Number of hours spent...
working 0.6 1 0.42 3.6 1 0.06
doing housework 14.4 1 <0.001 2.9 1 0.09
with children 0.2 1 0.70 1.2 1 0.27
sleeping 0.1 1 0.76 1.5 1 0.22
Conflict with children in household 1.8 1 0.18 3.7 1 0.06
Conflict with adults in household 54.1 1 <0.001 25.1 1 <0.001
Measurements for the family
Citizenship 4.7 2 0.10 0.1 2 0.96
Citizenship x timepoint 3.1 4 0.54 0.5 4 0.97
Ethnicity 1.6 3 0.65 32 3 0.36
Ethnicity x timepoint 54 6 0.49 5.8 6 0.45
Number of children in household 0.1 1 0.76 0.3 1 0.57
Number of children x timepoint 6.2 2 0.046 1.6 2 0.45
Number of adults in household 0.0 1 0.99 14 1 0.24
Number of adults x timepoint 4.8 2 0.09 0.2 2 0.92
Monthly household income 0.9 1 0.35 0.9 1 0.33

Numbers in boldface indicate significant results. Because job arrangements can potentially influence
COVID-related stress, we developed an exploratory coding scheme in which larger numbers indicate more
flexibility and higher likelihood to stay at home. Job flexibility was coded as 1 for full-time jobs; 2 for part-
time jobs, self-employment, and student; and 3 for all others. Job location was coded as 1 for rarely worked
from home; 2 for partially worked from home, self-employment, and student; and 3 for all others. We are
aware that there may be exceptions (e.g., certain self-employment jobs can be less flexible than full-time jobs
and require working away from home), but because these variables were non-significant in the model, we did

not examine them further

Secondly, we looked at education level by fitting parents’
PHQ-4 score with a mixed-effect model using timepoint,
gender, education level, gender X timepoint, education
level x timepoint, gender x education level, and gender x
education level x timepoint as fix-effect variables, and
individual and family as random-effect variables. Results
showed a significant effect of timepoint, x> (2)=153.2,
p<0.001, as well as a significant education level x time-
point interaction, X2 (6)=33.5, p<0.001. No main or
interaction effect involving gender was significant. As
shown in Fig. 4b, compared to parents with a post-
secondary diploma, parents with secondary diploma or
lower experienced an overall higher level of mental health
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problems, B=0.487, CI=1[0.042, 0.931]. On the other
hand, compared to parents with a post-secondary diploma,
parents with a graduate or professional degree experienced a
sharper increase in mental health problems both from Pre-
pandemic to Pre-lockdown, B = 0.338, CI =[0.061, 0.615],
and from Pre-lockdown to Lockdown, B=0.421, Cl=
[0.145, 0.698]. These results suggested that although par-
ents with low education levels had overall lower levels of
mental health, parents with very high education levels may
be more vulnerable to deterioration of mental health during
the period of COVID-19.

Thirdly, we looked at the number of children in the
household by fitting mothers’ PHQ-4 score with a mixed-effect
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Fig. 3 Mediation analysis for the
impact of pandemic and
lockdown on parents’ mental
health. a Mothers’ time spent on
housework partially mediated
the impact of lockdown on
mothers’ mental health
problems. b Parents' conflict

a=0.36,7(175.9)=4.88""

mothers’ time spent
on housework

b=0.20,7(347.2)=4.84""

¢=0.30,7(177.0) = 4.82 others” montal

with adults partially mediated lockdown

the impact of pandemic on
parents’ mental health problems.
¢ Parents’ conflict with adults
partially mediated the impact of
lockdown on parents' mental
health problems. ***p <0.001
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model using timepoint, number of children, and number of
children x timepoint as fix-effect variables and individual as a
random-effect variable. Results showed a significant effect of
timepoint, x2 (2)=091.1, p<0.001, but no significant effect of
number of children, or number of children x timepoint inter-
action, X2 (2)<91.18.6, ps>0.2. When we separated the three
timepoints (Fig. 4c), number of children did not predict
mothers’ mental health in any of the timepoints, Bs<0.36,
ps > 0.07. The number of children x timepoint interaction effect
observed in the omnibus test may have been due to interactions
between number of children and other predictors included in
the model. The long-tail distribution of number of children
(one family in our sample had 7 children living with them) may
have also caused the results to be unstable.

Lastly, we looked at fathers’ authoritarianism by fitting
fathers’ PHQ-4 score with a mixed-effect model using
timepoint, authoritarianism, and authoritarianism X time-
point as fix-effect variables and individual as a random-
effect variable. Results showed a significant effect of

v

health problems

¢’=0.19,1(331.6)=3.79"
(c)

timepoint, X2 (2) =65.6, p<0.001, a significant effect of
authoritarianism, X2 (1)=5.2, p=0.02, as well as a
significant authoritarianism x timepoint interaction, x>
(2)="7.8, p=0.02. As shown in Fig. 4d, low author-
itarian fathers’ mental health problems increased sig-
nificantly from Pre-pandemic to Pre-lockdown B = 0.289,
CI=1[0.087, 0.492], but did not increase significantly
from Pre-lockdown to Lockdown, B=0.079, Cl=
[—0.124, 0.282]. High authoritarian fathers’ mental
health problems increased significantly both from Pre-
pandemic to Pre-lockdown, B=0.451, CI=[0.193,
0.709], and from Pre-lockdown to Lockdown, B =0.391,
CI=1[0.133, 0.650].

Discussion

This study set out to test three research hypotheses. Our
data confirmed the first hypothesis by revealing significant
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changes in family dynamics, parents’ daily activities and
mental health throughout the early COVID-19 period.
Most of these changes were observed both between Pre-
pandemic and Pre-lockdown, and between Pre-lockdown
and Lockdown. However, some changes were related more
closely to the lockdown (e.g., childcare arrangement).
Also, changes in family dynamics during the COVID-19
period were moderated by parenting values: fathers who
endorse authoritarian values increased in rule setting and
conflict with their children during COVID-19, and mothers
who endorse authoritarian values decreased in autonomy
granting (Fig. 2). For the second research question, we
found that mothers’ time spent on housework played a role
in the increase in their mental health problems during
lockdown, and parents’ conflict with other adults in the
household played a role in the increase in their mental
health problems during both pandemic and lockdown. For
the third research question, we found that younger
mothers, fathers endorsing authoritarian values, and par-
ents with graduate or professional degree were more prone
to COVID-related mental health problems.
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Our results indicated that families experienced major
changes in income, daily routine, childcare arrangements,
and family dynamics during the early COVID-19 period.
Average household income decreased significantly from
Pre-lockdown to Lockdown, and half of full-time employ-
ees who rarely worked from home before pandemic swit-
ched to mostly working from home during lockdown.
Because of schools and daycares closing, parents spent
more time with children. A breakdown of how parents spent
time with children revealed that mothers spent increased
time playing with children, and fathers spent increased time
meeting children’s basic needs during the pandemic than
before the pandemic, even though the burden of meeting
children’s needs still mainly fell on mothers’ shoulders
during the pandemic. During lockdown, activities like
homework tutoring also started to take up more of
parents’ time.

The COVID-19 pandemic also changed the ways par-
ents interact with children. Our study is in line with pre-
vious studies in finding that overall, mothers tend to be
more behaviorally controlling (Gdmez-Guadix and
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Almendros 2015; Kim and Rohner 2002; Mastrotheodoros
et al. 2019), whereas fathers tend to hold more authoritarian
values (Bornstein et al. 2011; Pratt et al. 2019; Russell et al.
2003). In addition, our study found that parental values
may moderate how family dynamics change in the face of
prolonged external stress. For example, decrease in
autonomy granting during the COVID-19 period was only
found among high authoritarian mothers, whereas increase
in rule setting without explanation was only found among
high authoritarian fathers. This may reflect gender differ-
ences in authoritarian behaviors between mothers and
fathers: authoritarian fathers may display their authority by
making rules, whereas authoritarian mothers may display
their authority by making important decisions for children.
Conflict between highly authoritarian fathers and their
children also increased during both Pre-lockdown and
Lockdown, which could be a result of increased rule-
setting. Notably, none of these trends were observed for
low-authoritarian parents, which suggests that rejecting
authoritarian values may protect parents from confronta-
tional interactions with their children during difficult times
(Olson 2000).

Overall, parents’ perceived mental health problems
increased during Pre-lockdown, and increased further dur-
ing Lockdown. Both mothers and fathers reported worrying
most about the health and safety of family and self during
the COVID-19 period. Beyond these common concerns, the
major stressors were different between mothers (caring for
children, limited visiting of family/relatives, and reading
about negative news) and fathers (high demand from job/
business, limited travelling or going outside, and financial
difficulties). This suggests that in Singapore, COVID-
related stress and worries largely align with traditional
gender roles.

Time spent on housework was found to have a role in the
increase in mothers’ mental health problems during lock-
down. This is in line with previous findings which showed
that Singaporean mothers were more likely than fathers to
suffer poor work-family balance during the lockdown,
which in turn was linked with higher parenting stress and
increased marital conflicts (Chung et al. 2022). The
COVID-19 pandemic might have led to an increase in
household-related chores, due to extended periods of time
spent at home and the need to keep the home environment
clean and conducive for remote working and learning.
Lockdown could have also led to an even larger increase in
housework due to the inability to outsource housework
(Farré et al. 2020). In particular, housework burden tends to
fall on mothers rather than fathers during the pandemic (Del
Boca et al. 2020; Farré et al. 2020), and decreased mental
health could stem from unhappiness regarding this uneven
split in responsibility.

Increased conflict with adults in the household was
associated with the increase in both mothers’ and fathers’
mental health problems during pandemic and lockdown.
COVID-related stress is likely to increase maladaptive
processes (e.g., hostility, withdrawal, less responsive sup-
port) which undermine couples’ relationship quality
(Pietromonaco and Overall 2021) and may thus result in
increased conflict and mental health problems. Providing
resources in marital support, relationship management, and
emotional regulation to families could help in reducing
conflict between adults at home and hence enhance or
protect their well-being during the pandemic.

Age, education level, and authoritarian values were found
to be potential moderators of the COVID-19 pandemic on
parents’ mental health. Firstly, younger mothers experienced a
sharper increase in anxiety and depression, which is consistent
with mental health studies investigating demographic indica-
tors of age and gender (e.g., Albert 2015; Gould and Edelstein
2010; Kim and Kim 2017). Specific to COVID-19, it had been
found that female gender and young age (<40 years) were
associated with mental distress during the pandemic across
countries (see Xiong et al. 2020 for a systematic review). This
may be due to having economic stability at an older age
(Gonzélez-Sanguino et al. 2020), and older parents experien-
cing less negative affect in response to stressful events in
general (Ha et al. 2008) and child-rearing in particular (Pacilli
et al. 2013).

Secondly, there was a significant education by timepoint
interaction for parents’ mental health. Overall, parents with
secondary diploma or lower experienced the highest level of
mental health problems, yet parents with graduate or pro-
fessional degrees experienced the sharpest increase in
mental health problems during the COVID-19 period. The
high-level of mental health problems for parents with low
education levels was consistent with general findings that
higher education levels are related to better outcomes in
caregiver psychological well-being (Raina et al. 2004). This
pattern is also observed within the context of COVID-19,
where lower education levels were associated with greater
depressive symptoms during the pandemic (Gao et al. 2020;
Mazza et al. 2020; Olagoke et al. 2020; C. Wang et al.
2020a, 2020b). The reason behind why parents with grad-
uvate or professional degrees experience the sharpest
increase in mental health problems during the pandemic is
more speculative. One study reported that people with
higher education and professional jobs exhibited more
depressive symptoms in comparison to less educated indi-
viduals and those in service or enterprise industries during
the COVID-19 period (Y. Wang et al. 2020a, 2020b). It is
possible that unemployment and financial strain is more
severe for highly educated parents who work on profes-
sional jobs, and it is also possible that highly educated
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parents face more challenges in juggling between working
from home, caregiving, and household responsibilities.

Lastly, authoritarian fathers were found to be more
affected by COVID-19 in terms of their mental health. This
is in line with previous COVID-19 findings that anxiety,
depression, and stress in parents with authoritarian parent-
ing styles are significantly higher than parents with per-
missive parenting styles, with depression of authoritarian
parents also being higher than authoritative parents. This
may be because of conflict that arise from increased time
spent with children at home and the inability of children to
meet the generally higher demands of authoritarian parents
(Wu et al. 2020).

In sum, results from this study suggest that both the
COVID-19 pandemic and the accompanying lockdown
measures posed significant social and psychological burden
on families with children. These burdens can occur through
direct mechanisms such as increasing parents’ concerns
about health and safety but can also occur through indirect
mechanisms such as increasing mothers’ housework load,
or increasing conflict among adults in the household. Par-
ents’ exposure to COVID-related mental health problems
was further moderated by demographic variables such as
age and education level, as well as parenting values and
practices. Finally, some of the more intuitive mechanisms,
such as household income and childcare burden, did not
appear to be significant predictors of parental mental health
in our study. This could be due our sample being relatively
homogenous on these variables, or the overlapping variance
with other variables in the model.

These findings have both theoretical and practical
implications. On a theoretical level, the COVID-19 pan-
demic, especially in the case of Singapore, provided an
unfortunate opportunity of a “natural experiment” on how
families function under pressure. We presented an example
which showed that external stress, family dynamics and
parenting values can interact with one another to impact
parents’ mental health. Paternal authoritarian values, for
example, may moderate how family dynamics and parental
mental health change such periods of stress. Future research
needs to investigate the mechanisms underlying how par-
enting values, such as authoritarianism, impact family
dynamics and mental health when the family is under other
forms of stress.

In practice, these findings call for attention toward the
social and psychological costs of lockdown measures. The
negative impact on parents’ mental health should be
recognized and considered in the decision to impose such
measures for infection control. These findings also point to
the importance of providing support services that are most
closely related to parents’ mental health. For example,
reopening housekeeping services may need to be prior-
itized, given that time spent on housework is associated
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with mental health problems for mothers. Marriage/family
counselling may also be important given the significant role
of family conflict.

A major limitation of this study is that we relied solely on
retrospective self-report. These reports can be subject to
biases related to social desirability (Brenner and Delamater
2014; Mortel and Thea 2008), recollection errors (Sato and
Kawahara 2011; Stone and Shiffman 2002), and common
method variance (Podsakoff et al. 2003). We attempted to
address recollection errors by completing data collection
within 1 month after the lockdown and asking about con-
crete daily activities before asking about more subjective
feelings and experiences. Also, most variables in our study
are not highly correlated with each other, which suggest that
the mediation and moderation effects found in the study
cannot be fully explained by spurious correlations caused
by common method variance. Nonetheless, findings from
this study should be treated as exploratory and need to be
verified by future studies that combine self-report data with
data collected by other methodologies, and ideally collected
prospectively and longitudinally during the development of
a crisis. Finally, future studies need to investigate the causal
mechanisms underlying changes in family dynamics and
family member’s mental health under a prolonged period of
stress.
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