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Abstract
We evaluated factors affecting psychological ill-effects and resilience of caregivers of children with developmental disabilities 
during the coronavirus pandemic. Depression, Anxiety, and Stress Scales (DASS-21) and Connor-Davidson Resilience Scale 
25-item were administered. Logistic regression was used to identify factors associated with psychological ill-effects and 
resilience. DASS-21 depression, anxiety and stress scores were high; these were associated with difficulties with infection 
control measures, autism diagnosis, and need for early intervention services. For caregivers of children with ASD, our DASS-
21 scores were significantly higher than non-pandemic scores locally and in other Asian sites. Resilience scores correlated 
inversely with DASS-21 scores. Targeted support to selected at-risk caregivers and improving resilience can help their coping.
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Introduction

The ongoing Coronavirus 2019 (COVID-19) pandemic has 
been unprecedented in its scale and duration of impact thus 
far. It has revealed gaps in societies and countries, dispropor-
tionately affecting the most vulnerable. Children and youth, 
and those with disabilities have been identified by the United 
Nations as at risk of experiencing the highest degree of soci-
oeconomic marginalization and requiring specific attention 
during this pandemic (Sanders, 2020).While infection and 
mortality rates in children are low (Idele et al., 2020), chil-
dren have been affected in numerous ways, through school 
closures, social isolation, disrupted health delivery, negative 
impacts on their mental health and well-being and increased 

exposure to home disputes (United Nations Educational Sci-
entific and Cultural Organization (UNESCO) 2020).

For most children globally, the traditional school-based 
learning was temporarily halted when countries went into 
lockdown. Singapore, as well, had a period of school clo-
sure, lasting nearly 2 months during a period termed as the 
‘Circuit Breaker’ (CB). This included cessation of all “non-
essential services”, including suspension of therapy services 
and closure of early intervention centres. This was replaced 
by Home-based learning (HBL), which was conducted virtu-
ally with the children staying at home.

At baseline and prior to the pandemic, caregivers of 
children with developmental disabilities (DD) are already 
known to have higher levels of stress compared to typically 
developing (TD) children and children with chronic medi-
cal illnesses (Rivard et al., 2014). This includes higher lev-
els of anxiety, depression and also health problems, espe-
cially among DD like autism spectrum disorder (ASD) and 
attention deficit hyperactivity disorder (ADHD) (Hayes & 
Watson, 2013). A study in Singapore by (Lai et al., 2015) 
reported parents of children with ASD to have more symp-
toms of parenting stress as well as depression compared to 
parents of TD children. Of note, children with conditions 
such as ASD and ADHD may have significant behavioral 
challenges and difficulties adapting to changes in daily 
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routine during HBL. Others with learning difficulties are 
especially vulnerable to school closure as they lose in-
class support while attempting HBL independently or with 
their caregiver’s help.

A recent systemic review and meta-analysis (Salari 
et al., 2020) showed that the psychological health in the 
general population across the world has been affected neg-
atively during the COVID-19 pandemic, with increased 
prevalence of depression, anxiety and stress. The analysis 
included studies with various validated tools; the Depres-
sion, Anxiety, and Stress Scales (DASS-21) in at least 
five studies in this review allowed comprehensive evalu-
ation of the three areas of stress, anxiety and depression 
through a random effects model, deriving a prevalence of 
29.6%, 31.9% and 33.7% for stress, anxiety and depres-
sion, respectively. While there has been some literature 
about the mental and emotional health of parents in gen-
eral (Russell et al., 2020), there has been limited informa-
tion specific to caregivers of children with DD. This group 
of caregivers are at heightened susceptibility to psycho-
logical ill-effects due to reasons stated above. Preliminary 
data from Italy during the COVID-19 pandemic suggests 
that parents of children with mental or physical illness are 
more likely to feel more burnout, and also tend to feel less 
supported, than parents of well children (Fontanesi et al., 
2020). Unchecked emotional health issues of caregivers 
can compromise their abilities to give care and form nur-
turing relationships with their children. Caregiver depres-
sion is associated with worse socioemotional and learning 
outcomes in children (Barrero-Castillero et al., 2019). In 
addition, children with DD are particularly vulnerable to 
abuse and neglect when adults are not able to cope well 
emotionally (Griffith, 2020). When the protective factor 
of a responsive caregiver-child relationship is diminished, 
children (especially those with DD) become even more 
vulnerable to the trauma of this pandemic (Yoshikawa 
et al., 2020). The pandemic hence has potential to amplify 
adverse childhood events and compound intra-familial 
adversity if the mental health and well-being of caregiv-
ers are neglected (Bryant et al., 2020).

This study aims to examine the psychological impact in 
caregivers of children with DD during this pandemic, par-
ticularly the rates of depression, stress and anxiety symp-
toms. In line with this, we wanted to explore if there were 
particular demographic factors, child factors (e.g. diagno-
sis, requiring therapy, amount of HBL received, compliance 
with infection control measures, etc.), and caregiver factors 
(e.g. concerns, perceptions and protective factors such as 
resilience), which may be associated with psychological 
ill-effects in caregivers. Our secondary aim was to evalu-
ate if any of these factors may also contribute to resilience. 
This would facilitate identification of specific strategies to 

provide guidance for policies and supports for families with 
DD.

Methods

Study Design and Sample

This was a cross-sectional anonymous questionnaire-based 
study, administered via a secure online platform over 
6 weeks, from mid-May 2020 to the end of June 2020. This 
period was during and just after the CB in Singapore, which 
occurred from April to June 2020.

Study inclusion criteria were participants who were 
the main caregivers of a child between the ages of 0 and 
18 years, with 1 or more of the following conditions: ASD, 
global developmental delay (GDD), intellectual disabil-
ity (ID), language delay, cerebral palsy, visual or hearing 
impairment, ADHD, learning disability (e.g. dyslexia) and, 
could comprehend and respond to questions in the English 
language.

Potential participants were recruited through the Child 
Development Unit at the National University Hospital Sin-
gapore (one of the two nationally designated tertiary provid-
ers of Developmental and Behavioral Pediatrics services in 
the country), through community early intervention centres 
and special education (SPED) schools across Singapore. A 
snowball sampling method was adopted where electronic 
digital mailers containing information about the study were 
sent to eligible caregivers through relevant organizations. 
Study information was also available on the hospital’s 
social media platforms, such as Facebook and Instagram. 
Participants were allowed to share the study link with other 
caregivers.

Study Measures

The study questionnaire included questions on caregiver and 
child demographics, family socioeconomic status (SES), car-
egiver’s perceptions of experiences and concerns during the 
pandemic, and on the support systems they had. For each 
concern, caregivers were also asked to rate the severity of 
their concerns on a Likert scale of 1 to 5.

In addition, respondents completed the Depression, Anxi-
ety, and Stress Scales (DASS-21) (Lovibond & Lovibond, 
1995) and Connor-Davidson Resilience Scale 25-item (CD-
RISC 25) (Connor & Davidson, 2003).

The DASS-21 is a well-established instrument that has been 
validated to measure symptoms in the subscales of depression 
(DASS-D), anxiety (DASS-A) and stress (DASS-S) in adults, 
providing independent measures as well as recommended 
severity thresholds (Antony et  al., 1998). Cut-off scores 
above 9, 7 and 14, respectively, indicate a positive screen for 
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depression, anxiety and stress. Levels of each are further clas-
sified into mild, moderate, severe and extremely severe. The 
DASS-21 has demonstrated sound psychometric properties in 
clinical research and has been validated for use in Asia (Oei 
et al., 2013). It has been used locally in previous studies to 
look at psychological well-being of caregivers of children with 
autism, and was found to have good internal consistency and 
cultural adaptability (Lai et al., 2015). This provided us with a 
baseline for comparison of scores to pre-pandemic times. The 
scale has also been used to look at the mental health status 
of the general population during the COVID-19 pandemic in 
Asia (Wang et al., 2020), and similarly would provide a refer-
ence for us when comparing prevalence of stress, anxiety and 
depression across other Asian studies (Salari et al., 2020). In 
this study, good internal reliability on all 3 subscales of the 
DASS-21 was obtained: Cronbach’s alpha was 0.92, 0.81 and 
0.89 for DASS-D, DASS-A, and DASS-S, respectively.

The CD-RISC 25-item scale (English version) is a validated 
scale widely used to measure resilience in various populations. 
It gives a score ranging from 0 to 100, with higher scores 
reflecting greater resilience (Connor & Davidson, 2003). It 
has been used widely in looking at psychological resilience 
in various populations during COVID-19 pandemic (Killgore 
et al., 2020), and previous studies in Singapore had adopted 
it to measure resilience in caregivers of the elderly with good 
internal reliability (Ong et al., 2018).

Ethics approval was obtained from the National Healthcare 
Group Domain Specific Review Board, Singapore prior to the 
commencement of this study. This was an anonymised survey 
and explanation of the study aims was provided, with implied 
consent for all who returned the survey results.

Analysis

Data was analyzed using the IBM Statistical Package for the 
Social Sciences software version 26. Descriptive analysis was 
performed. To determine the factors associated with caregiv-
er’s depression, anxiety and stress incidence on the DASS, all 
potential risk factors were screened by univariate analysis. Chi-
square test was used for categorical factors, while two sample 
T test or Mann–Whitney U test, whichever was more appro-
priate, was used for numerical factors. Variables with p value 
less than 0.1 were selected. Logistic regression with backward 
model selection was used to determine the final risk factors 
associated with depression, anxiety and stress incidence of 
caregivers. Generalized linear model with backwards model 
selection was used to determine factors associated with car-
egiver’s resilience.

Results

Demographics of Caregivers and Children

A total of 120 caregivers completed the survey, of which 
the data from 107 caregivers was complete and included 
for analysis. Thirteen caregivers were excluded from anal-
ysis as the diagnosis or age of their children did not meet 
the inclusion criteria.

Table 1 shows the demographic characteristics of car-
egivers. The majority (80.4%) of respondents were female, 
with a mean age of 40.5 years (SD 6.0). Approximately 
half (52.3%), had a tertiary education (degree and above). 
Most (96.3%) lived in government-subsidized apartments 
(also known as Housing and Development Board, HDB, 
flats). This is representative of the average individual in 
the country where 80.0% of residents live in subsidized 
housing (Department of Statistics Singapore, 2019). Most 
(91.6%) were married and more than half were employed 
(57.9%). Sixty-nine percent did not have other caregivers 
at home to help with the care of their children. The mean 
number of people in the household was 4.7 (SD 1.4). Some 
households had more than one child with DD; the mean 
was 1.2 (SD 0.5).

The mean age of the children with disability in this 
cohort was 7.6 years (SD 4.1). Just over half (57.0%) had a 
diagnosis of ASD. About two-thirds (67.3%) were receiv-
ing regular therapy. About 28.0% of these children were 
in special education (SPED) schools, which are designed 
exclusively for children with moderate to severe DD in 
Singapore. SPED schools adopt a curriculum with empha-
sis on basic literacy, vocational and daily living skills. 
Majority (86.0%) had HBL during the CB, with a mean of 
4.3 (SD 1.5) days per week of HBL; about a third (31.5%) 
had 3 or more hours a day of HBL.

Major Concerns of Caregivers

About 79.4% of caregivers were concerned that their child 
would regress or stagnate developmentally with a mean 
severity score of 4.0 out of 5 (SD 0.9) (Table 2). Two-
thirds, 61.7% were concerned that their child could not 
cope with the HBL with a mean severity rating score of 
4.2 (SD 0.8).

When asked to rate on a 5-point scale, caregivers felt 
that guidance received from teachers and therapists dur-
ing HBL was average in effectiveness, with a mean Likert 
score of 3.4 (SD 1.0). Sixty-five percent of the parents in 
this study did not receive any additional support (includ-
ing financial or emotional) during school closure, and 
71.0% reported that no healthcare professional (e.g. from 
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hospitals or community or therapy centres) contacted them 
to offer support during the pandemic, even though most 
children were enrolled in school (82.2%) and were receiv-
ing therapy (67.3%) prior to the COVID-19 pandemic.

About half of the respondents were concerned that their 
child would be unable to comply with movement restric-
tion measures and with infection control precautions (hand 
hygiene, mask wearing); at least a third of these felt these 
were major concerns.

A significant proportion (73.5%) said they felt stressed 
currently, with 68.2% feeling that their stress levels were 
higher compared to before the COVID-19 pandemic. Sev-
enty percent (69.2%) were worried about financial stability 
as well.

Depression, Stress and Anxiety on the DASS‑21

On the DASS-21, 52.3% of respondents had a positive 
screen for depression, 52.3% for anxiety, and 41.1% screened 
positive for stress (Table 3). Of those who screened positive 
for any of these sub-groups, 70.4 to 75.0% were rated in the 
moderate or more severe category. The most significant self-
rated contributors to stress were ‘school closing and having 
to manage my child at home for the full day’, and ‘closure 
of therapy/intervention services makes me worried about 
disrupting therapy’.

Mean Derived Scores on the DASS‑21 Compared 
to Non‑Pandemic Times

Table 4 shows the total and mean subscale scores of depres-
sion, anxiety and stress of caregivers of all children with 
DD on the DASS-21 and a subset with ASD. Both were sig-
nificantly higher (p < 0.0005) when compared to what was 
reported for the DASS scores in Singaporean caregivers of 
children with ASD during non-pandemic times. The table 
also referenced 2 other recent studies among Asian sites of 
DASS-21 scores in caregivers of children with autism dur-
ing non-pandemic times and similarly, subscale scores were 
significantly different (Lai et al., 2015; Chan et al., 2020; 
Selvakumar & Panicker, 2020).

Contributors to Psychological Ill‑Effects

Results of the regression analysis are as shown in Table 5.
For the DASS-D subscale, feeling stressed currently 

(OR = 7.8, 95% CI 2.2–27.4, p = 0.001), and being con-
cerned about practising additional infection control precau-
tions (OR = 2.5, 95% CI 0.9–6.5, p = 0.071), were significant 
predictors of having a positive DASS-D screen. The higher 
the caregiver’s CD-RISC-25 score, the less likely he/she 
would have a positive DASS-D screen (OR = 0.93, 95% CI 
0.90–0.97, p < 0.001).

For the DASS-A subscale, factors associated with a pos-
itive DASS-A screen were: having a child with difficulty 
staying indoors (OR = 3.9, 95% CI 1.5–10.4, p = 0.006), a 
diagnosis of ASD (OR = 2.6, 95% CI 1.0–6.7, p = 0.054), 

Table 1  Demographics of caregivers and their child/children with 
developmental disability (DD)

a Others: cerebral palsy (n = 5), speech delay (n = 5), sensory impair-
ment (n = 6), attention deficit hyperactivity disorder (n = 3), dyslexia 
(n = 3)

Characteristic n %

Caregivers (n = 107)
 Female 86 80.4
 Male 21 19.6

Highest education qualification
 Primary 1 0.9
 Secondary 13 12.1
 Polytechnic/Institute of technical education 33 30.8
 Junior college 1 0.9
 Diploma 3 2.8
 Degree/Post graduate and above 56 52.3

Housing
 HDB 1- or 2- room 0 0
 HDB 3-room 2 1.9
 HDB 4-room 103 96.3
 HDB 5-room/executive 0 0
 Condominium/other apartments 2 1.9
 Landed property 0 0

Monthly household income
 Below $2000 17 15.9
 $2000–$4999 27 25.2
 $5000–$8999 25 23.4
 $9000–$12,999 19 17.8
 $13,000 and above 19 17.8
 Married 98 91.6
 Employed 62 57.9
 Domestic helper 36 33.6
 Number of child with DD in household 1.2 (mean) 0.5 (SD)

Child/children with DD (n = 107)
Age in years (mean, SD) 7.6 4.1
Diagnosis
 Autism spectrum disorder 61 57.0
 Global developmental delay/Intellectual 

disability
24 22.4

  Othersa 22 20.6
 Receiving therapy 72 67.3

Schooling
 Mainstream 58 54.2
 Special education school 30 28.0
 Not in school 19 17.8
 Received home-based learning 92 86.0
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and a child receiving therapy (OR = 3.1, 95% CI 1.1–8.6, 
p = 0.035). Compared with caregivers who perceived good 
or excellent guidance from teachers/therapists for HBL, a 

parent who perceived poor guidance (OR = 6.7, 95% CI 
1.1–42.2, p = 0.044) or average guidance (OR = 3.2, 95% 
CI 1.1–10.4, p = 0.028) from teachers/therapists, were 
more likely to have a positive DASS-A score. Lastly, lower 
CD-RISC-25 scores were also associated with a positive 
DASS-A score (OR = 0.96, 95% CI 0.93–0.99, p = 0.021).

Parents who reported stress symptoms were more likely 
to have met stress threshold scores on DASS-S subscale 
(OR = 11.7, 95% CI 2.5–54.8, p = 0.002). Having a child 
with difficulty staying indoors during the CB (OR = 2.9, 
95% CI 1.2–7.4, p = 0.021) was also significantly asso-
ciated with having a positive DASS-S subscale score. 
Parents with a higher CD-RISC-25 score were less likely 
to have a positive DASS-S score (OR = 0.97, 95% CI 
0.94–1.00, p = 0.037).

Table 2  Caregiver’s perceptions of changes experienced and concerns during the pandemic, and on the support systems available

N %

Changes and concerns for self
Are you worried about your financial stability?
 Yes 74 69.2

Do you feel that your house is more crowded than you would like for your family?
 Yes 19 17.8

How easy is it to stay largely indoors during this circuit breaker period?
Difficult and very difficult 46 43.0
Do you feel stressed currently?
 Yes 79 73.8

Do you feel more stressed lately, compared to your normal stress levels (prior to COVID-19)?
 Yes 73 68.2

Changes and concerns for child/children with developmental disability
Are you concerned that your child will get worse or stagnate for his/her underlying condition without the usual intervention and 

programs?
 Yes 85 79.4

Are you concerned that he/she cannot cope with the home-based learning curriculum?
 Yes 66 61.7

How sufficient is the guidance from teachers and therapists in helping your child with developmental needs/special educational 
needs during HBL?

 Very poor/poor 12 13.0
 Average 46 39.1
 Good/excellent 54 47.8

Are you concerned that your child will have difficulty staying at home all the time?
 Yes 51 47.7

Are you concerned that your child cannot practise the additional precautions for hand hygiene or mask wearing?
 Yes 54 50.5

Support
Has anyone (outside of family and friends) contacted you to support you in any way (e.g. financial, emotional support) during this 

pandemic?
 No 69 64.5

Has any healthcare professional (doctor, nurse, therapist from a hospital/medical clinic/therapy or intervention centre) contacted you 
to offer support during this pandemic?

 No 76 71.0

Table 3  Prevalence of depression, anxiety and stress on the DASS-21 
(n = 107)

Depression Anxiety Stress

Positive screen, n (%) 56 (52.3) 56 (52.3) 44 (41.1)
Among those who screened positive
Mild, n (%) 17 (30.4) 14 (25.0) 10 (22.7)
Moderate, n (%) 22 (39.3) 26 (46.4) 17 (38.6)
Severe, n (%) 10 (17.9) 7 (12.5) 13 (29.5)
Extremely Severe, n (%) 7 (12.5) 9 (16.1) 4 (9.1)
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Table 4  Comparison of DASS-21 scores of parents of all children with DD and subset with ASD, to non-pandemic times locally and across 2 
other asian studies

*A comparison t-test between means indicated that all DASS-21 subscales were significant at p < 0.0005 in relation to study by Lai et al.
# A comparison t-test between means indicated that all DASS-21 subscales for the ASD group were also significant at p < 0.001 in relation to the 
other 2 ASD studies respectively

DASS-21 subscales Current study (All with 
DD) (n = 107)

Current study 
(ASD) (n = 61)

Lai et al. (ASD) (n = 73) Selvakumar et al. 
(ASD) (n = 30)

Chan et al. 
(ASD) 
(n = 121)

Mean (SD)

DASS- D 11.51 (10.37)* 13.25 (9.90)*# 3.18 (3.72)* 6.13 (3.82)# 7.81 (5.28)#

DASS- A 8.56 (7.53)* 10.07 (6.99)*# 2.71 (3.29)* 4.00 (3.38)# 6.93 (4.98)#

DASS- S 14.95 (9.63)* 16.43 (9.06)*# 4.98 (4.05)* 6.80 (4.12)# 9.93 (4.96)#

DASS- total 35.03 (25.02)* 39.74 (22.80)*# 10.86 (10.20)* – –

Table 5  Logistic regression or factors affecting scores on the DASS-21

Variables OR (95% CI) p value

Depression
Do you feel stressed currently? 0.001
 Yes 7.76 (2.20–27.38)
 No 1

Are you concerned that he/she (your child) cannot practise the additional precautions for hand hygiene or mask 
wearing?

 Yes 2.45 (0.93–6.50) 0.071
 No 1

CDRISC25 total score 0.93 (0.90–0.97)  < 0.001
Anxiety
How easy is it to stay largely indoors during this circuit breaker period? 0.006
 Very easy, easy, neutral 1
 Difficult and very difficult 3.94 (1.49–10.43)

Child having a diagnosis of autism spectrum disorder (ASD) 2.57 (0.99–6.71) 0.054
Child receiving any therapy
 Yes 3.05 (1.08–8.63) 0.035
 No 1

How sufficient is the guidance from teachers and therapists in helping your child with developmental needs/spe-
cial educational needs during HBL?

 Very poor and poor 6.65 (1.05–42.23) 0.044
 Average 3.44 (1.14–10.35) 0.028
 Good and excellent 1
 No HBL 1.50 (0.37–6.15) 0.571
 CDRISC25 total score 0.96 (0.93–0.99) 0.021

Stress
How easy is it to stay largely indoors during this circuit breaker period? 0.021
 Very easy, easy, neutral 1
 Difficult and very difficult 2.95 (1.18–7.35)

Do you feel stressed currently? 0.002
 Yes 11.65 (2.48–54.78)
 No 1

CDRISC25 total score 0.97 (0.94–1.00) 0.037
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Resilience and Contributors to Resilience

Mean resilience score on the CD-RISC-25 was 63.7 (SD 
17.2). Factors associated with higher resilience in caregiv-
ers included being of male gender. Males in this study had 
higher resilience score compared with females (mean dif-
ference = 9.0, 95% CI 1.4–16.5, p = 0.02). Caregivers whose 
spouses were essential workers or were working from the 
workplace had higher resilience scores compared to those 
whose spouses had other work statuses (mean differ-
ence = 7.7, 95% CI 1.5–13.9, p = 0.02). Caregivers with no 
concerns about HBL had higher resilience scores compared 
to those with extreme concerns about HBL (mean differ-
ence = 9.4, 95% CI 2.2–16.6, p = 0.01). Caregivers report-
ing poor guidance during HBL were more likely to have 
lower resilience scores (mean difference = − 15.1, 95% CI 
− 24.7 to − 5.5, p = 0.002), compared to those reporting 
good or excellent guidance during HBL. We observed that 
parents with less than three children at home would score 
7.04 units lower in the CD-RISC-25 resilience measure as 
compared to parents with equal or more than three children 
at home. Moreover, parents who felt that their house was 
more crowded as a result of the pandemic also had 6.89 
units lower resilience scores than caregivers who did not feel 
so. Furthermore, caregivers who reported receiving an aver-
age amount of guidance from form teachers/therapist during 
HBL had a lower level of resilience than parents who stated 
that they received excellent guidance, since they scored 5.85 
units lower on the CD-RISC-25 resilience measure. Lastly, 
the results also showed that parents with children who were 
not receiving any therapy have higher resilience (5.31 units 
higher on CD-RISC-25) than those with children who were 

receiving therapy. The detailed results are summarized in 
Table 6.

Discussion

Our findings highlighted that during the lockdown, par-
ents of children with DD suffered much higher rates of 
depression, anxiety and stress symptoms than the general 
population. A higher prevalence of symptoms of depression 
(52.3%), anxiety (52.3%) and stress (41.1%) were found, 
compared to the overall prevalence of depression (33.7%), 
anxiety (31.9%) and stress (29.6%) in the general popula-
tion during the COVID-19 pandemic derived from meta-
analysis of studies (Salari et al., 2020). Furthermore, sub-
group analysis in Salari’s paper revealed the prevalence of 
depression (35.3%) and anxiety (32.9%) in Asian countries 
to be higher than in European countries, and our study con-
ducted in Southeast Asia revealed an even higher prevalence 
than quoted. It is of additional concern that three-quarters 
of these parents indicated that their stress was at least of 
moderate to extreme severity.

Various literature comparing ASD/DD with TD children 
have highlighted the plight of parents in their caregiving 
stress during usual times. A systemic review and meta-analy-
sis involving studies from multiple countries highlighted that 
as high as one third (31%) of parents of children with intel-
lectual and developmental disabilities reach cut-off score 
for moderate depression and moderate anxiety, compared 
to parents of TD children at only 7% and 14% respectively 
(Scherer et al., 2019). Further, in another large US national 
database study, mothers and fathers of ASD children were 

Table 6  Linear regression 
factors associated with 
resilience of caregivers

Parameter Sig B 95% Confidence Interval

Lower bound Upper bound

Male caregiver 0.020 9.009 1.447 16.572
Spouse who were not working from work-

place or essential worker
0.015 7.736 1.529 13.943

House feels ‘too crowded’ 0.076 − 6.887 − 14.509 0.735
With child without receiving any therapy 0.086 5.311 − 0.770 11.392
Caregiver report that the guidance received 

during HBL
 Poor/Very poor 0.002  − 15.095  − 24.716  − 5.474
 Average 0.085  − 5.853  − 12.540 0.833
 Good/excellent – –
 No HBL 0.879 0.697  − 8.352 9.746

Concern about their child’s HBL
 No concern at all 0.011 9.432 2.232 16.631
 Concern level 1–4 0.211 4.821  − 2.817 12.459
 Concern level 5 – –
 Number of children at home < 3 0.058  − 7.038  − 14.318 0.242
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2.95 and 2.41 times more likely to experience depression 
(Cohrs & Leslie, 2017). During the COVID-19 pandemic, 
these differences are similar. Caregivers of children with DD 
experienced significantly higher caregiver burden, depres-
sion, anxiety and stress than those of TD children (Cha-
fouleas & Iovino, 2020). In particular, parents of children 
with ASD reported higher levels of anxiety and depression 
than parents of TD children (Wang et al., 2021). Similarly, 
we adopted the DASS-21 scale to provide comparisons to 
baseline reported locally and across two Asian studies using 
similar scales. The severity of psychological ill-effects in 
our study was higher than reported before COVID-19, with 
significantly much higher scores across all subscales on the 
DASS-21. In fact, the subset with ASD had higher mean 
scores than the DD group overall.

Common themes of factors contributing to parental 
stress have emerged from reports from various countries. 
For example, in the American Psychological Association 
Stress in America poll 2020 conducted in a cohort of parents 
(not specifically parents of children with DD) during the 
pandemic, their stress was related to worries of themselves 
or their family members getting COVID-19, online learn-
ing, disrupted education and lack of access to healthcare 
services (American Psychological Association (APA) 2020). 
The UK Co-Space study published various site reports on 
parental stress during the pandemic. These UK sites share 
common factors: parental stress over their work, the child’s 
screen time, child’s education and child’s wellbeing (Waite 
et al., 2020). Very few published reports have examined the 
specific causes of parental stress, anxiety and depression in 
children with DD. In the Co-Space Irish report, parents of 
children with DD (ASD, ADHD) reported the child’s behav-
iors and concerns over the child’s future as additional stress 
sources than stated above. In India, lack of telerehabilitation 
services or its negative perception; not having any home-
care therapy in children with DD (mostly children receiv-
ing neurorehabilitation) caused more anxiety and depression 
respectively.

In our study, we found unique and specific factors associ-
ated with depression, anxiety and stress in parents of chil-
dren with DD—in a developed nation-state with high educa-
tional and health standards. Half of the parents in this study 
were worried that their children cannot practise the required 
infection control measures; those with such concerns were 
2.5 times more likely to have depressive symptoms. Dif-
ficulties in keeping children indoors so that they do not get 
infected with COVID-19 correlated with anxiety and stress 
in caregivers. Singapore is a dense urban city. The size of 
the average household in Singapore is about 1000 square feet 
(four-room public housing apartment). The space limitation 
and lack of outdoor space in the apartments likely add to the 
challenges of remaining indoors for a prolonged period of 
time (Department of Statistics Singapore, 2019).

Having a diagnosis of ASD in the child is associated with 
a higher risk of anxiety in caregivers (Zhou et al., 2019), 
compared to other diagnostic groups, as children with ASD 
may have higher behavioral and more complex developmen-
tal challenges. This heightened risk is also seen in various 
studies as mentioned, both before and during pandemic 
times, but is especially noticeable among mothers (Wang 
et al., 2020). Having children who were receiving therapy 
was associated with higher symptoms of anxiety in the car-
egivers; this could reflect a subgroup of children with more 
severe developmental issues. In addition, the sudden and 
prolonged disruption to therapy may have contributed to 
caregiver concerns about interrupted developmental gains 
or even regression. Furthermore, parental perception of poor 
guidance from therapists and teachers for HBL was associ-
ated with increased risk for parental anxiety. This is likely 
to arise from parents feeling inadequate to take on the role 
of the therapist or teacher during HBL, which added to their 
anxiety. This may be compounded by lack of resources and 
preparedness during a sudden announcement of lock-down. 
The inherent educational and behavioral difficulties of chil-
dren with DD, also make it more challenging for them to 
participate in HBL effectively.

Resilience in our study population was lower when com-
pared with resilience scores of a large US population study 
during the pandemic (Killgore et al., 2020) and even lower 
compared to the published normative data for this scale 
(Connor & Davidson, 2003). Protective factors of caregivers 
included being of male gender than female gender. It is pos-
sible that females are generally less resilient as they strug-
gle to cope with multiple roles, which may include working 
from home and caregiving duties (King et al., 2020). It may 
also be possible that gender itself poses particular risks to 
being more susceptible to stress (Hirani et al., 2016). How-
ever it was also interesting that having a spouse who was not 
working from home, was associated with higher resilience 
scores—highlighting possibly more stress in a crowded 
home with possibility of spousal conflicts (Pietromonaco & 
Overall, 2020). In fact, our study is consistent with that of 
another local study reporting marital conflicts and parenting 
stress with mothers doing poorly on work-family balance 
during this lockdown period (Chung et al., 2020). Addition-
ally, as mentioned, guidance and support rendered during 
HBL rendered evident effects on whether parents with DD 
children felt they could psychologically weather the lock-
down. Resilience can be actively developed in individuals 
and is thus potentially modifiable if we know how to ren-
der targeted assistance especially in a prolonged pandemic 
setting.

With these findings, there is a need for specific guid-
ance to clinicians and professionals working with children 
with DD so that they can better support these families in 
these stressful times. In addition to UNICEF and WHO’s 
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parenting guidance for parents of children with disabilities 
(United Nations Children’s Fund (UNICEF) 2020), our study 
has found specific risk factors associated with poorer mental 
health and lower resilience in caregivers, and seeks to rec-
ommend more specific and targeted strategies to help parents 
with DD, so that providers, systems and policies can also 
support their emotional wellbeing.

Given that caregiver report of feeling stressed was a sig-
nificant predictor of having a positive screen for depression 
and stress on the DASS-21, we recommend that healthcare, 
educational and social service providers working with car-
egivers of children with DD adopt a proactive approach 
towards screening the mental health of caregivers at any 
touchpoint, or reaching out to them actively through tel-
emedicine. Providers can promote mental health by advo-
cating self-care, mindfulness, self-compassion and other 
stress-management strategies. Ensuring caregiver access 
to the multitude of networks of resources can potentially 
reduce stress and increase a sense of parental mastery when 
resources and guidance are lean during the pandemic. To 
mitigate caregiver concerns about children with DD losing 
developmental gains and regressing, providers can place 
greater emphasis on adopting caregiver training-based 
methods for virtually-delivered therapy—this can help to 
empower caregivers and equip them to better support their 
children.

Regulations and systems surrounding children with DD 
can be optimised, for example to give special consideration 
and flexibility in applying regulations like mask-wearing to 
children with DD. In addition, videos and visual supports 
for caregivers on how to help children with DD comply to 
infection control measures can be adapted and widely shared 
within DD communities. Government and global responses 
during the pandemic should be mindful that as attention is 
shifted to the frontlines, national social safety net programs 
should include caregivers with DD. Families who are facing 
financial difficulties are likely to prioritize their basic needs 
over the child’s therapy. Governing bodies should actively 
identify the needy and provide various types of financial 
support during the COVID-19 pandemic.

Our study has its limitations. First, the data was obtained 
from self-reported questionnaires and hence has inherent 
responder-bias. This cohort may not be representative of all 
parents with children with DD as we adopted a snowball 
sampling methodology, which likely reached a higher pro-
portion of parents who were technology-enabled and social-
media savvy. Potentially, this group of parents might have 
greater social support and hence more protective factors 
for resilience. Furthermore, the number of respondents is 
relatively small. As such, the findings from this study may 
underestimate the true psychological impact of the pandemic 
on parents of children with DD. Another limitation is that 
given the cross-sectional nature of our study, we do not have 

information on the functioning of our caregivers and fami-
lies prior to the pandemic. We did attempt to compare our 
findings to past research on caregivers of children with DD. 
Also, we could not capture the changes in psychological 
distress over time. This study was performed in Singapore, 
a developed city state, which might limit the generalizabil-
ity of our findings to nations with similar social, health and 
educational restrictions. Additionally, the DASS-21 seeks to 
look at psychological wellbeing of caregivers and establish 
symptoms of depression, anxiety and stress. While it had 
good internal reliability in our study cohort, it was not pos-
sible to corroborate with actual clinical diagnoses of depres-
sion and anxiety in these parents.

Despite the limitations, we believe that our findings 
are important for bringing attention to an important but 
neglected sector of our community during the pandemic. 
The pandemic has taught us that the experiences of our 
patients and their family are fluid and at the mercy of the cir-
cumstances surrounding them. Though countries and adap-
tations to COVID-19 may differ, collectively understanding 
the struggles of caregivers of DD and what contributes to 
their psychological ill-health or resilience in communities 
around the world, allows us to note our blind spots, be nim-
ble and agile in responding to the swift changes, and cali-
brate our support.

In conclusion, this study highlights the high rates of 
depression, anxiety and stress symptoms encountered by car-
egivers of children with DD during a nationwide lock-down 
amidst the COVID-19 pandemic. These rates are at least 
3–4 times higher compared to local non-pandemic baseline, 
and significantly higher than other Asian countries during 
non-pandemic times, especially impacting caregivers of chil-
dren with ASD. Overall, rates of psychological ill-effects 
in these caregivers are also higher than rates in the general 
population based on pandemic reports, paired likewise with 
concomitant lower resilience scores. These findings likely 
reflect the caregivers’ continued suffering in this long-drawn 
pandemic, with repeated cycles of school closures and social 
restrictions. Additionally, various challenges of infection 
control, difficulties keeping children with DD indoors, feel-
ing lost with need for guidance about HBL—all point to 
additional burdens and worries that these caregivers have, 
especially affecting female caregivers (e.g., mothers). These 
findings add weight to the proposition that the pandemic has 
disproportionately impacted caregivers and children with 
DD significantly. However, more importantly, understanding 
the specific contributing factors to psychological ill-effects 
allows us the opportunity to provide targeted support for spe-
cific caregivers and to address specific caregiver concerns. 
It is imperative to improve existing social-health-education 
partnerships to support caregivers of children with DD—for 
the caregivers’ mental health and enhancing their psycho-
logical resilience in their caregiving efforts. Cooperation 
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between health, social and education systems, and organisa-
tions needs to be enhanced, effective and efficient. It is also 
timely to have a humble rethink about what is “essential” 
and “non-essential” services to these families during a lock-
down, which may be very different from the families with 
TD children or the general population.
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