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Policy Summary

Summary

In March 2020, the New Zealand Government introduced
a four-level COVID-19 alert system, with each level
considering the immediate level of risk and outlining

the required restrictions that legally had to be followed
to minimise the risk of catching and/or spreading
COVID-19. As the levels increased, restrictions increased
on population movement, travel, and gatherings. The
alert levels were Level 1 (Prepare); Level 2 (Reduce);
Level 3 (Restrict); and Level 4 (Lockdown).

This policy brief draws on findings from a bespoke online
COVID-19 Wellbeing Survey delivered early in the first
nationwide lockdown in May 2020 when the country
was at COVID-19 Alert Levels 2 and 3 and completed

by 2,421 children aged 10-11 years participating in

the Growing Up in New Zealand longitudinal study.

The survey provided the opportunity to: 1) determine
the children’s experiences during Alert Levels 2 - 4,
including their health and mental wellbeing, schooling,
connectedness, media use, and nutrition; and 2)
ascertain the level of engagement by the cohortin a
bespoke online digital data collection process. This
report focusses on the health and mental wellbeing
outcomes from the survey and compares the findings to

when the children were approximately eight years of age.

The report found:

Overall, 83% of children reported ‘very good’ to
‘excellent’ health during COVID-19 Alert Levels
2-3, and approximately 60% had no symptoms
associated with depression or anxiety.

There was an improvement in health (since
they were eight) in about a third of children,
and a general decline in anxiety over time.

There was an increase in the number of children
reporting symptoms related to depression,
compared to when they were eight years of age.

Clear subgroups of children were
disproportionately impacted by the COVID-19
restrictions (both positively and negatively).
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The response rate of 42% was reasonably high
for a digital survey of this nature especially
given no prior update of digital addresses
given the unexpected pandemic.

The observed changes in mental health seen in
this cohort of children may be age-related or could
be attributable to the impact of the COVID-19
restrictions. These findings highlight the need

to prioritise child mental health and wellbeing
during the pandemic and provide appropriate
support to families/whanau and their children.

Context

Concerns have been raised about the potential impact
of the COVID-19 periods of lockdown and restrictions
in movement on the health and mental wellbeing of
New Zealand children. Children have been identified
as a group vulnerable to the psychosocial impacts of
the pandemic as they often lack properly developed
coping strategies, and emotional reactions may result
in them experiencing greater stress and trauma.

The social distancing measures implemented as part of
the pandemic response in New Zealand limited access
to schools and social interactions between children,
separated some children from their families and whanau,
restricted access to child protection and other social
services and restricted access to usual levels of physical
exercise, all of which may have negative impacts on
children’s physical and mental health. Moreover,
children in vulnerable socioeconomic positions and
marginalised communities, or children with disabilities
may be disproportionately impacted by the pandemic.

To determine the impact of the pandemic on

New Zealand children, longitudinal information on child
health and wellbeing from before the pandemic needs

to be compared to information gathered during, and
after the pandemic. The Growing Up in New Zealand
data used in this report can provide such information.
Longitudinal studies involving children during the time

of COVID-19 have been undertaken in other countries,
however these countries have had a very different
journey though the pandemic, compared to New Zealand.



Findings

Overall, 42% (n=2,421) of the 5,756 eligible children
completed the COVID-19 Wellbeing Survey. A higher
response rate to the survey was observed for girls,
and children with older and more educated mothers.
A lower response rate was observed for Maori,
Pacific, and Asian children, and children living in rural
areas. Cross-sectional and longitudinal analyses
were undertaken, adjusting for socio-demographics,
predictors of depression and anxiety, and co-variates
from the COVID-19 Wellbeing Survey. The outcome
measure from the eight-year data collection wave
(DCW) was also considered as a potential covariate
for the cross-sectional multivariate models.

Positive findings around general health

Approximately eight in every ten children
reported they had ‘very good’ to ‘excellent’
health at the time of the survey.

One in three children had an improvement in
their health since they were eight years of age.

Asian children and children with two or more
wellbeing and development concerns (e.g.,
disabilities or learning challenges) when they
were eight years of age, were more likely to
have an improvement in health over time.

Positive findings around mental health

Approximately six in every ten children had no
clinically significant depressive symptoms or
symptoms of anxiety at the time of the survey.

Compared to European children, there was a
decrease in the proportion of Maori and Pacific
children with symptoms of depression, from
when the children were eight years of age.

Pacific children had significantly lower
anxiety scores at the time of the survey,
compared to European children.

Children with 5-6 regular positive experiences
during Alert level 4, had significantly lower mean
anxiety scores, compared to children with no

or very few regular positive experiences.

Pacific children, and children who were overweight
when they were eight years of age, had a

decrease in anxiety from when they were eight

to the time of the COVID-19 Wellbeing Survey.
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Findings of concern around general health

Children who were less connected with friends
and family outside of the home during Alert Level
4, or at the time of the survey were worried about
how much money their family had, or were still
undertaking schoolwork at home, were more likely
to report poorer health at the time of the survey.

Children who had obesity when they were eight years
of age reported poorer health at the time of the
survey, compared to children of normal body size.

9% of children had a decline in their reported health.

Children who were underweight when they
were eight years of age were less likely to
report an improvement in health over time,
compared to children of normal body size.

Findings of concern around mental health

At the time of the survey, girls, children who were
worried about how much money their family had,
and children with two or more wellbeing and
developmental concerns (e.g., disabilities or learning
challenges) when they were eight, were more likely
to have higher depression and anxiety scores.

At the time of the survey, children who woke
frequently during the night when they were
eight, had higher anxiety scores than children
who didn’t wake during the night.

At the time of the survey, children who had a
mother with a history of depression were more
likely to have higher depression scores.

Girls, and children who were always or often
worried about how much money their family

had at the time of the survey, had an increase in
depression and anxiety from when they were eight
to the time of the COVID-19 Wellbeing Survey.

Having symptoms of depression and anxiety at
eight years of age was strongly predictive of having
symptoms of depression and anxiety at time of survey.

Growing Up in New Zealand COVID-19 Wellbeing Survey

Implications

Who was more likely to experience one or more
negative changes in their health and wellbeing,

from when they were eight years of age to the time
of the covid-19 wellbeing survey?

1. Girls

2. Children who had a mother with a history of
depression.

3. Children who worried about how much money their
family had.

4. Children who had highly educated mothers.

Who was less likely to experience one or more

negative changes over time?

1. Children with six or more people in their ‘bubble’
during Alert Level 4

Despite the limited generalisability of the findings,
given two thirds of the cohort did not participate
in the survey (particularly Maori, Pacific and Asian
children, and children living in rural New Zealand),
the report provides much needed information

to guide development of appropriate strategies
and support for New Zealand children and their
whanau, both during and post-pandemic.

To date, New Zealand has been one of the most
successful countries in the world to control the
pandemic, achieved through a focus on an ‘elimination’
strategy. However, New Zealanders have still been
impacted by the significant economic and social
consequences of COVID-19. Although some of the
observed findings may be age-related, New Zealand
children have not been immune to the impact of the
COVID-19 pandemic. Moving forward, child wellbeing
and mental health needs to be prioritized, as it
remains unknown what the long-term impact of the
COVID-19 pandemic will have on children, particularly
in those children already showing signs of distress.



Recommendations

1. Acknowledge the observed strength and resilience

of children in respect to their health and mental
wellbeing, particularly Maori and Pacific children.

. Provide caregivers with tools and resources to
identify early signs of depression and/or anxiety

in children, and appropriate pathways for action.

For example, offer family-centric services, not just
individualised services, as children’s mental health
may be impacted by wider stressors within the family.

. Provide children with age-appropriate tools and
resources to identify early signs of depression

and anxiety, and appropriate pathways for action.
Given the strong shift to ‘online’ education and
support because of COVID-19, mobile and virtual
mental health support services may be more
acceptable and accessible. However, as part of this
move it will be important to ensure equitable access
to digital technologies for all families with children.
Examples of mobile and virtual mental health
supportservices include:

The free SPARX youth online evidence-based
mental health programme (www.sparx.org.nz),
hosted by the University of Auckland, and funded
by the Prime Minister’s Youth Mental Health Project
could be more actively promoted to children and
young adults. The programme includes an initial
screening for depression and anxiety and a referral
pathway for children in immediate need of more
active support.

Various evidence-based and culturally-tailored
mental wellbeing mobile apps designed specifically
for children and young people have been reviewed
on the New Zealand ‘Health Navigator’ website
(www.healthnavigator.org.nz/), including one that
focuses on mental wellbeing during COVID-19.

Other New Zealand-specific apps currently being
evaluated in clinical trials (and if successful, may
be widely accessible in New Zealand) include:

- ‘Whitu’: a culturally-appropriate coping skills
app providing ‘seven ways in seven days’ to
support the emotional wellbeing of young
people during the COVID-19 pandemic, with a
focus on depression and anxiety. Development
of the app was led by researchers from
Psychological Medicine, University of Auckland
and co-designed by mental health, e-health,
and Maori and Pacific researchers.

- ‘Village™ a culturally-appropriate app that aims
to reduce youth suicide by encouraging young
people to connect with their support networks
(referred to as ‘buddies’) if they are thinking
about self-harm and suicide. Development of the
app was supported by Auckland Savings Bank,
the Starship Foundation, and Datacom, with
the app currently being evaluated by Auckland
District Health Board.

4. Continue to support families to be financially

secure and decrease child poverty, e.g., have (real)
living wages and increases to benefits, and improve
educational opportunities for young women

and mothers.

. Deliver an education campaign alerting parents/

caregivers that their children may significantly worry
about money and providing parents/caregivers with
strategies for reassuring their children.

. Investigate what additional resources and support are

needed by families with children who have disabilities
or learning challenges, to support mental wellbeing
should New Zealand move up Alert levels in the future.

. Investigate how well online teaching environments

meet the needs of children who have disabilities or
learning challenges during times of Alert Level 3 and 4.

PART ONE: HEALTH AND WELLBEING



Executive Summary

The purpose of this report is to provide a snapshot
of the health and wellbeing of New Zealand
children aged 10-11 years during the early period

of the COVID-19 pandemic, and the associated
lockdown in 2020. The report presents findings
from an opportunistic bespoke COVID-19 Wellbeing
Survey of 2421 children from the Growing Up in
New Zealand (GUINZ) longitudinal cohort study.

The survey was delivered during COVID-19 Alert Levels
2 (Reduce) and 3 (Restrict) in May 2020, with survey
questions related to these Alert Levels or the earlier
Alert Level 4 (Lockdown). The survey is one of the

largest in New Zealand and the world to date, to explore
changes in health and wellbeing in 10-11 year old children

from before the time of COVID-19 to during COVID-19.
Highlights from the report are provided below.

Strength in the face of adversity

The general health of most children was unaffected
during COVID-19 Alert Levels 2 and 3 - despite this
time bringing significant uncertainty, restrictions in
movement, and personal and family stress. Overall,
84% of children reported their current health was
‘very good’ to ‘excellent’, compared to 64% at the
eight-year data collection wave. Furthermore, 28%
of children had an improvement in their health since
they were eight years of age, and there was a general
decline in symptoms of anxiety. Additionally:

Having ‘very good’ to ‘excellent’ health at
eight years of age, strongly predicted having
‘very good’ to ‘excellent’ health at the time
of the COVID-19 Wellbeing Survey.

Children of Asian ethnicity, or whose mothers

reported their child had two or more concerns
about their child’s wellbeing and development
when they were eight years of age, were more

likely to report an improvement in health.

Growing Up in New Zealand COVID-19 Wellbeing Survey

Maori and Pacific children had a decline in depression
over time, compared to European children.

Children of Pacific ethnicity had a decline in
anxiety from when they were eight years of
age to the time of the COVID-19 Wellbeing
Survey, compared to European children.

Children who had had five to six regular
positive experiences during Alert level 4,
experienced a decrease in symptoms of anxiety
from when they were eight years of age.

Children who were overweight at eight years
of age had a decline in anxiety over time,
compared to normal weight children.

Being in a bubble during Alert Level 4 (Lockdown)
with six or more people was protective of negative
health and wellbeing changes over the two DCWs.

COVID-19 Alert Levels 2 and 3 were a
challenging time for some children.

For some children life was more difficult during
COVID-19 Alert Levels 2 and 3, with poorer physical
and/or mental health at the time of the survey
compared to the eight-year data collection wave.
Current health was ‘fair’ to ‘poor’ in 3% of children,
41% of children had clinically significant symptoms
of depression, and 33% had symptoms of anxiety.

Children who had obesity when they were eight
years of age; those who felt less connected with
friends and family not living with them during Alert
Level 4; those who were more worried about how
much money their family had at the time of the
COVID-19 Wellbeing Survey; or those who were still
undertaking schoolwork at home at the time of the
survey were more likely to report poor health.



Girls, children who were more worried about how
much money their family had, and children whose
mothers reported having two or more concerns
about their child’s wellbeing and development
when they were eight years of age, were more
likely to report symptoms of depression or anxiety
at the time of the COVID-19 Wellbeing Survey.

Children were more likely to report symptoms of
depression if their mother had a history of depression.

Children were more likely to report symptoms
of anxiety if they woke often during the night
when they were eight years of age.

Looking at the data longitudinally, 9% of children

had a deterioration in their self-reported health since
they were eight years of age, particularly if they were
underweight at the eight-year data collection wave.
There was also an increase in symptoms of depression
over time in the cohort of children. Furthermore:

Having symptoms related to depression or anxiety
when they were eight years of age, strongly predicted
the children having symptoms related to depression or
anxiety at the time of the COVID-19 Wellbeing Survey.

At the time of the survey, children who woke
frequently during the night when they were eight,
had higher anxiety scores than children who didn’t
wake during the night.

Girls, and children who were always or often
worried about how much money their family had,
had an increase in depression and anxiety from
when they were eight to the time of the COVID-19
Wellbeing Survey.

Looking ahead

The findings from this report provide a glimpse into the
lives of New Zealand children during the early period

of the COVID-19 pandemic in New Zealand, highlighting
both the positive and negatives short term impacts of
the Government COVID-19 restrictions on their wellbeing.

Findings are consistent with what little published
research exists on the impact of the pandemic

on children. However, the findings are not
generalisable to all New Zealand children, given
the low survey participation rate (particularly from
Maori, Pacific, and Asian children and those living
in rural areas which was impacted by not having
accurate digital addresses for these groups).

Despite this, the findings provide policy stakeholders
with information to help guide development of
appropriate strategies and support for New Zealand
children and their families should New Zealand move
into higher COVID-19 Alert Levels in the future. The
scheduled GUINZ 12-year DCW will be important,

as it provides the opportunity to not only verify the
report findings but also to assess the longer-term
impact of the pandemic on the GUINZ children.
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1. Introduction

COVID-19 is the name given to disease caused by the
coronavirus SARS-CoV2, first identified in Wuhan,
China in 2019. As a novel virus for which humans have
no pre-existing immunity, the world’s population is
highly susceptible to infection. On the 11th March 2020
the World Health Organization (WHO) declared that
COVID-19 had become a pandemic (1). As of the 26th
May 2021, the number of confirmed cases of COVID-19
worldwide was 167,492,769 with 3,482,907 deaths (21%)
(2). As of August 2020, most cases of COVID-19 globally
have been reported in adults over 30 years of age, with
only 3.7% of cases under 14 years of age (3).

1.1 COVID-19 in New Zealand

The first case of COVID-19 in New Zealand was identified
on the 28th February 2020 (4). The New Zealand
Government’s response to COVID-19 was fast and
effective, with border entry measures immediately
implemented. In March 2020, the Government
introduced a four-level alert system to “manage and
minimise the risk of COVID-19 in New Zealand” (5). Each
level considered the immediate level of risk and detailed
the required restrictions that legally had to be followed
by New Zealanders to minimise the risk of catching and/
or spreading COVID-19. A summary of the alert levels is
below: (5).

Alert level 1 (Prepare): No restrictions on movement,
domestic travel, or gatherings. All educational
facilities, public venues and businesses are open.
People are encouraged to maintain records to enable
contact tracing.

Alert level 2 (Reduce): People can mix with friends
and family. Educational facilities, business and public
venues can open, but with physical distancing.
Gatherings of up to 100 people are permitted. Sport
and recreation activities are permitted. Inter-regional
travel is permitted. Face coverings are required on
public transport and aircraft (with some exemptions).
People are encouraged to maintain records to enable
contact tracing.

Alert level 3 (Restrict): All people are advised to stay
at home in their immediate household unit or ‘bubble’,
but the bubble can include external caregivers, close
family, or isolated people. Only essential movement is

permitted, but safe recreational activity is allowed in
the local area with physical distancing. Children should
be schooled at home, but educational facilities can
open with limited capacity. Public venues are closed.
Businesses can open provided they have no physical
interaction with customers. Gatherings of up to ten
people are permitted but only for certain events. Inter-
regional travel is restricted. People are encouraged to
maintain records to enable contact tracing.

Alert level 4 (Lockdown): All people are advised to
stay at home in their immediate household ‘bubble’,
except for essential movement, although safe
recreational activity is permitted in the local area
with physical distancing. All educational facilities,
public venues and all businesses must close, except
essential services. Gatherings are cancelled and travel
is significantly restricted. People are encouraged

to maintain records to enable contact tracing.

At 11:59pm on the 25th March 2020, in response to a
rapid increase in the number of COVID-19 cases in the
country, New Zealand moved into Alert Level 4. This
lockdown continued until 11:59pm on the 27th April 2021,
whereupon the whole country was dropped back to Alert
Level 3. At 11:59pm on the 13th May 2020, New Zealand
dropped back to Alert Level 2. The COVID-19 Wellbeing
Survey discussed in this report was delivered between
the 8th - 24th May 2020.

On the 7th April 2020, the Ministry of Health confirmed
that the New Zealand Government would utilise an
‘elimination’ pandemic strategy, with the goal to
eliminate COVID-19 in New Zealand (or reduce numbers
to a very low target range) until the availability of a
vaccine or effective treatment (6). Furthermore, the
Government activated the first three stages of its six-
phase pandemic strategy, namely Plan For It (planning
and preparedness); Keep It Out (border management);
and Stamp It Out (cluster control).

Throughout the pandemic strategy there was an explicit
focus on prioritising equity at all levels of the COVID-19
response. This focus recognised the potential for
COVID-19 to exacerbate pre-existing health inequities
and create new health inequities, with an awareness
that the elimination strategy control measures would
disproportionately impact Maori and Pacific peoples and
those experiencing socioeconomic hardship.
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As of the 24th May 2020, there had been 1505 confirmed
or probable cases of COVID-19 in New Zealand and 21
COVID-19 related deaths (4). Just over a third of cases
(38%) were in people entering New Zealand, or airline
crew, having acquired COVID-19 overseas or during

the journey to New Zealand, or in people who were
exposed to international returnees (i.e., 62% were
community acquired cases, which was why New Zealand
was at a high Alert Level at this time). Approximately
half of all cases (54%, N=808) at this time had been in
those aged between 20-49 years, with 10% (N=157) of
cases aged 0-19 years (4). The majority (over 70%) of
confirmed or probable cases of COVID-19 were European.
Overall, 49% (N=733) of all cases had been reported

in the Auckland, Waitemata, Counties Manukau and
Waikato District Health Board (DHB) regions (4).

1.2 The impact of COVID-19 on the
health and wellbeing of children

As shown above, children (including infants) can
contract COVID-19, but international evidence indicates
the severity of acute COVID-19 infection tends to be
milder compared to adults (although there are cases
that have required hospitalisation, and deaths have

been recorded) (7-8). Internationally, concerns have
been raised about the secondary negative impacts

of COVID-19 on child health and wellbeing (9-10). In
addition to the physical health threat of COVID-19 itself,
the pandemic and its associated control measures have
limited children’s access to their friends, extended family
and schools, separated children from their families and
whanau, and restricted access to child protection and
other social services (9). These factors have the potential
to negatively impact the mental health of children (10).

Finding from two studies (one cross-sectional: N=1784
(17); one a case-control study: N=252 (12) suggest social
distancing or quarantine measures associated with
COVID-19 may be associated with an increase in children’s
depression symptoms (11), feelings of sadness, fear,
nervousness, annoyance and anxiety-related insomnia
(12). These findings are supported by a 2013 mixed-
method study (N=398 parents) exploring the psychosocial
responses of parents and their children to previous
pandemic disasters (13). The study found children

placed in isolation and quarantine had a higher risk of
developing acute stress disorder, adjustment disorder,
grief or post-traumatic stress disorder related to these
experiences, compared to children not quarantined (13).

Lifestyle changes, psychosocial stress due to
home confinement, loss of income, and the mental
health impacts of quarantine during a pandemic
have the potential to create a vicious circle (14),
with decreased opportunity for children to engage
in health and wellbeing promoting behaviours.

International literature about the impact of COVID-19
on child health and wellbeing may have limited
applicability to New Zealand, due to the differing
severity of the pandemic in New Zealand, the early
strong COVID-19 control measures implemented by
Government, and New Zealand’s socio-demographic
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context. It is therefore important to look at
New Zealand specific information on this topic.

1.3 The impact of Alert Level 4 (Lockdown)
on New Zealand children

Few New Zealand studies have asked children

and young people about the impact of COVID-19,
particularly Alert Level 4 (Lockdown) on their health
and wellbeing. These studies are summarised below:

Youthline undertook an online survey (15) (advertised
via Facebook between the 11th - 24th April 2020)
of 976 New Zealanders of all ages, of whom 0.2%
were under 12 years of age, and 24.8% were

aged 12-18 years. The survey found that young
people aged 12-18 years were more likely to report
that the COVID-19 lockdown had an impact on
their mental health, than participants aged 225
years. No further data for children/youth under

18 years of age were presented in the Youthline
report. Instead, this age group was incorporated
under the category “young people <25 years.”

The Ministry of Health undertook a survey, in
conjunction with CBG Health Research Limited, of
New Zealanders aged 15 years who were previous
participants in the New Zealand Health Survey and had
consented to being recontacted for future research
(16). A stratified, multi-stage sampling design was used
to select participants. Data were collected via a 10-15
minute phone interview, using Computer Assisted
Telephone Interviewing, between 30th March 2020 and
the 27th September 2020. Approximately 300 people
were interviewed each day. Survey questions focused
on the impact of COVID-19 on “health and wellbeing,
understanding and compliance of the Alert Level
rules” and participants’ financial situation in the past
week. Weekly reports were published from the survey,
but findings were not presented by age group, so no
specific results are available for young people. For

the week ending 26th April 2020, 77% of respondents
felt their wellbeing was the same as usual or better
than usual. Between the 5th and 26th April 2020,
11-13% of respondents experienced symptoms related
to depression (measured using the adapted version

of the Patient Health Questionnaire-2) or anxiety
(measured using the Generalised Anxiety Disorder-2
questionnaire) in the past week. However, no
information was available about whether these people
had had symptoms related to depression prior to the
lockdown. Between 34-38% of respondents reported
feelings of loneliness and isolation “at least a little of
the time” during the above lockdown period - again,
no information was available about whether these
people had had feelings of loneliness and isolation
prior to the lockdown.

On the 19th May 2020, when New Zealand was at Alert
Level 2, the Office of the Children’s Commissioner
launched a national online survey of children and
young people aged 8-18 years (17). The survey
focussed on current wellbeing (i.e., at Alert level



2), and experiences during Alert Levels 3 and 4.
Data were collected over a three-week period, with
1402 respondents (1373 respondents were recruited
via 24 schools, and 29 via youth organisations).

The sample was predominately European (70%),
and approximately 22% were aged 10-11 years of
age. Findings from the survey were not presented
according to key demographic factors. The survey
found many positive effects of being under Alert
Levels 3 and 4 for this population, such as more
free-time, opportunities for new activities, and
independence. However, for some children and young
people, significant challenges were experienced
“broadening and deepening some already difficult
living situations and existing inequities.”

Although the above cross-sectional studies provide some
information on the impact of COVID-19 on health and
wellbeing in children and young people in New Zealand,
the findings presented are not very detailed or specific.
Furthermore, their design means they are unable to
establish any causal relationship between COVID-19 Alert
Levels and health and wellbeing in the children. Such a
research question is better answered using a longitudinal
cohort study design, where health and wellbeing data
from before COVID-19 can be compared to health

and wellbeing data during the COVID-19 pandemic.

New Zealand has such a cohort study — the Growing

Up in New Zealand (GUINZ) longitudinal cohort study.

This report aims to address the knowledge gap
for New Zealand children by presenting data
exploring the impact of the COVID-19 lockdown
on the health and wellbeing of children (aged 10-11
years) who had been part of the GUINZ longitudinal
cohort study since they were born (2008-2010).

1.4 Overview of Growing up in New Zealand

The GUINZ longitudinal cohort study recruited a cohort
of births via their 6822 pregnant mothers who were living
within the Auckland, Counties Manukau, or Waikato

DHB regions during pregnancy and who were due to

have their babies between 25th April 2009 and 25th
March 2010. The subsequent child cohort consisted

of 6853 children, whose birth parameters closely

aligned to all New Zealand births in 2007 - 2010 (18).

Since its inception, five main data collection waves
(DCW) have been completed face-to-face in the
home with the GUINZ cohort (antenatal) and when
the children were approximately nine months, 24
months, 54 months, and eight years of age. Between
the main face-to-face DCWs, age-specific data has
been collected from caregivers, via online electronic
questionnaires and telephone interviews.

A sixth in-home DCW was planned for 2020, when the
children were approximately 11 years of age. However,
the COVID-19 pandemic meant the scheduled pre-
engagement exercise (where participants are contacted
as part of routine cohort retention and engagement
activities) and the 11-year DCW were delayed until 2021.
The pandemic (and associated lockdowns) did highlight

the importance of having in place contingency processes
for GUINZ to potentially engage with the cohort digitally
as a primary data collection mode, should face-to-face
meetings not be possible. Furthermore, in the future a
digital online questionnaire may become routinely used
for each DCW. It was also recognised that understanding
wellbeing trajectories for the cohort over time would

ideally need to capture wellbeing at the time of COVID-19.

With these factors in mind, a brief opportunistic online
survey (referred henceforth as the ‘COVID-19 Wellbeing
Survey’) was designed and delivered to the cohort.

1.5 Aims of the COVID-19 Wellbeing Survey

The purpose of the COVID-19 Wellbeing Survey
was two-fold. First, the survey provided the
opportunity to capture the acute impact of
COVID-19 on child wellbeing, with the aim to:

1. Understand the attitudes and feelings of children
about schoolwork during Alert Level 4, and
their thoughts about returning to school.

2. Understand whether children had access to,
and use of, devices during Alert Level 4, and the
amount of time they spent on these devices.

3. Determine how engaged children were with activities
involving family and friends during Alert Level 4.

4. Determine whether children had any
changes in eating behaviours and attitudes
toward food during Alert Level 4.

5. Understand what the children liked, or
did not like, about Alert Level 4.

6. Understand what the children worried about and were
most excited about during Alert Level 4 (Lockdown).

7. Understand how Alert Level 4 impacted the children’s
general health and mental wellbeing, particularly:

- Whether this impact differed according to
demographic variables, and other variables
ofinterest.

- Whether their general health and mental wellbeing
had changed from when they were eight years of age.

The survey also provided the opportunity to see how
well a child-centred digital engagement process
would connect with existing GUINZ parent-based
digital contacts for cohort members, noting that
primary contacts for families were residential
address-based up until this timepoint.

1.6 The focus of this report

The objectives of this report are to present the findings
from the COVID-19 Wellbeing Survey relevant to
general health and mental wellbeing (Aim 7). Separate
publications focus on school satisfaction, media/
screen time and connectedness (Aims 1-3), eating
behaviours and attitudes toward food (Aim 4), and
qualitative analysis of free text fields (Aims 5 and 6).
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2. Methods

This section provides a brief overview of the
methods and data analysis plan used in this study.
A full methods section can be found in Appendix
A, detailing the study design, ethics approval,
data collection process, and survey measures.

2.1 Study design

A cross-sectional survey design was utilised. Children
were eligible if: the person who had completed the
“Mother Questionnaire” at the most recent DCW.
the child had taken part in had not withdrawn from
the GUINZ study prior to May 2020; this person had
a contact email address; and the child was living

in New Zealand at the time of survey distribution.
Children whose caregivers had requested that all
communications be in Te Reo Maori were ineligible
for the survey (n=11), as translation of the survey was
unfortunately not possible given time constraints.

2.2 Data collection

Email invitations to participate in the survey were
generated from the Qualtrics® digital platform and
sent to the person who had completed the “Mother
questionnaire” at the most recent DCW the child had
taken part in (and had not withdrawn prior to May 2020
and had a contact email address). The invitation included
an individualised link to the survey, which directed
them to a web-based online survey accessible on all
devices (computer, tablet, phone). The front page of
the survey described the purpose of the questionnaire
and gave children the opportunity to accept or decline
to participate. Children could complete the survey
independently or receive help from a family member

if required. To increase compliance with survey
completion, a general media campaign promoting

the survey to GUINZ participants was run whilst the
survey was live. While koha are typically offered to
participants as part of main data collection waves, this
was not possible for the COVID-19 Wellbeing Survey.

2.3 Survey questions

The COVID-19 Wellbeing Survey consisted of 46 questions
in total (see Appendices A and B). Questions were not
compulsory, and children could progress to the next
section of the questionnaire if they wished to skip any
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section. The questionnaire asked children about their
household ‘bubbles’, feelings, experiences, activities,
home and family life, school, current health, media and
screen time, connectedness, depressive and anxiety
symptoms, and food and drink. This report focuses on the
questions about current health and mental wellbeing.

2.4 Data analyses

Analyses were undertaken using R (version 4.0 and
4.0.9), R studio and Excel (version 2002 and 2016).
All statistical analyses and resulting code for this
report have been peer reviewed by an independent
member of the GUINZ Biostatistics team (not
involved in the COVID-19 Wellbeing Survey).

Standard summary statistics are used to report survey
responses across questions pertaining to current health,
depression, and anxiety, according to potential predictors
of these outcomes (See Appendix A for further detail).

A strength of having a longitudinal dataset is the ability
to undertake analyses that consider the contribution of
early-life experiences for life during COVID-19. Where
possible we have approached the longitudinal analyses
with the aim of comparing similar measures across time
and identifying earlier experiences that are predictive
of health, depression, and anxiety during COVID-19.

The following sets of covariates have been considered
simultaneously for each multivariate model:

Socio-demographics (gender, prioritized ethnicity,
socio-economic deprivation, maternal education,
maternal age, and rurality)

Predictors of depression and anxiety in children
(body size, number of hours of sleep per night,
number of times child usually wakes in the night,
number of adverse events experienced, maternal
depression and oncerns about child health).

Covariates from the COVID-19 Wellbeing Survey
(number of people and essential workers in

the bubble, number of regular positive events,
connectedness during lockdown, school
attendance and material wellbeing concerns)

In addition, the outcome measure at eight years has
also been considered as a potential covariate for the
cross-sectional multivariate models.



3. Findings

3.1 Survey respondents

In total, 5756 GUINZ children were deemed eligible to
participate in the COVID-19 Wellbeing Survey. The survey
went live on the 8th May 2020. At that time New Zealand
was at Alert Level 3, 12 days after stepping down from
Alert Level 4. It was originally planned for the live link to
remain open for seven days. However, a small number
of children declined to participate when they had not
meant to do so. Their parents contacted the study team
and asked for the children to be re-issued a survey link,
which extended the period of data collection.

The survey was closed on the 24th May 2020 when

New Zealand was at Alert Level 2. Overall, 2421 children
completed the COVID-19 Wellbeing Survey giving

a response rate of 42%, with 70% of the children
completing the survey during Alert Level 3, and 30%
completing the survey during Alert level 2 (Figure 1).

Some response bias was identified for the COVID-19
Wellbeing Survey (Appendix C). Specifically, a lower
response rate was observed for Maori, Pasifika,

and Asian children and those living in rural areas.

A higher response rate was observed for girls,

and children who had older (>40 years) and more
educated mothers (i.e., > Bachelor’s degree).

Further detail about the response bias can be found in
an additional report on data from the GUINZ COVID-19
Wellbeing Survey which focused on household bubble
size, school satisfaction, connectedness, activities
and experiences, media use and screen time (19).
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Figure 1: Recruitment summary
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3.2 Participant characteristics

Demographic characteristics of the COVID-19 Wellbeing
Survey population are detailed in Appendix D. Almost

all (99%) participating children were aged 10-11 years,
with an equal proportion of boys and girls. The majority
(85%) of participating children were living in an urban
area, with a higher proportion of children living in areas
of low and medium socioeconomic deprivation (38% and
37% respectively, compared to 21% living in areas of high
socioeconomic deprivation).

Ethnicity data in Figure 2 and Appendix D are presented
using prioritised ethnicity and total response ethnicity.
Of the Pacific group (total response), the following
ethnicities were represented:

Samoan: 53% (n=169)

Tongan: 26% (n=83)
Cook Island Maori: 922% (n=71)

Niuean: 12% (n=38)

100%
90%
80%
70%

60% 55%

Percentage

50%

30%

21%

20%

10%

0% .
European Maori

Fijian: 6% (n=18)
Other: <1%

Of the Asian group (total response), the following
ethnicities were represented:

Chinese: 30% (n=102)
Indian: 29% (n=99)
Filipino: 10% (n=33)

Other: 34% (n=116)

The ‘Other’ category represents ethnicities with less than
10% of children from each population (e.g., Sri Lankan,
Korean, Japanese, Cambodian, Vietnamese, etc).

Variables explored as potential predictors of depression
and anxiety, and other covariates of interest for the
COVID-19 Wellbeing Survey population, are summarised
in Appendices E and F, respectively.
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Figure 2: Ethnicity of respondents
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3.3 Cross-sectional analysis of the COVID-19 Wellbeing Survey

This section presents the cross-sectional analysis of the
COVID-19 Wellbeing Survey general health, depression,
and anxiety outcomes, according to various demographic
and other variables of interest (some predictive
variables are sourced from previous DCWSs). Given the
response rate to the survey, it is not appropriate to
extrapolate these findings to the whole GUINZ cohort,

or all New Zealand children of this age. Therefore, these
findings should be considered exploratory only.

3.3.1 Health status

KEY FINDINGS AROUND THE CHILDREN’S
SELF-REPORTED HEALTH STATUS WERE:

- Most children (83%) reported ‘very good’ or
‘excellent’ health.

- Children with obesity when they were eight years
of age had poorer health at the time of the survey,
compared to children of normal body size.

- Children who were less connected to friends
and family during Alert Level 4 were more
likely to report poorer health status, compared
to children who were more connected.

- Children who were always or often worried
about how much money their family had, or
didn’t know how they felt, were more likely
to report poorer health status compared to
children who didn’t think about it at all.

- Children who were still undertaking schoolwork at
home at the time of the survey (during Alert Levels
2 and 3) were more likely to report poorer health,
compared to children who had returned to school.

Health status refers to the self-reported ‘current’
health of the child, which means findings relate to
health status during Alert Levels 2 and 3 (the period
during which the survey was delivered). The options
provided for reporting current health were: Excellent;

Very good; Good; Fair; and Poor. The term ‘health’ was
not defined, so some children may have interpreted this
word to mean physical health, mental health, or both.

Of the 2421 children who undertook the survey,

94% (n=2257) completed the question about their
current health. Most (83%, n=1884) children reported
that their current health status was ‘excellent’

or ‘very good’ (Figure 3). Less than 3% (n=62) of
children reported their health as “fair’ or ‘poor’.

No association was observed between the
following variables and current health status:

The child’s sex, ethnicity, level of socioeconomic
deprivation, or whether they lived in an urban or
rural area.

The mother’s age, level of education, or whether
they had had one or more episodes of depression.

Whether the mother had any concerns about
their child’s wellbeing and development
when the child was eight years of age.

The mother’s report of the number of hours their
child typically slept per night, and the frequency
of their waking during the night, when the child
was eight years of age.

The number of adverse life events the children had
experienced by the time they were eight years of age.

The number of people in the child’s bubble during
Alert Level 4, or the number of essential workers
inthe child’s bubble.

The number of positive events experienced
by the child during Alert Level 4.

However, significant associations were observed
between four variables of interest (body size,
connectedness, material wellbeing, and school
attendance) and current health status, with these
associations summarised in the sections below.

0% 10% 20% 30% 40%

60% 70% 80% 90% 100%

Percentage

M Excellent M Very good

Figure 3: How children felt about their current health

M Good M Fair Poor
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3.3.1.1 Body size and current health status

Of the 2421 children who completed the survey, 94% (n=2284) had information available
from the eight-year DCW regarding their body size. There was a significant association
between body size and health status (Figure 4, Chi-squared P<0.007).

Regression analysis identified that children with obesity (as determined at the eight-year
DCW) reported significantly poorer health compared to children of normal body size (Table 7).

Body size

obese | N
overweight. | S
vorma! | S
underweizh: |

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage
M Excellent M Very good ¥ Good ¥ Fair/Poor

Figure 4: Current health status, by body size at eight years of age

Table 1: Impact of body size at eight years of age on current health status

Current health

95%

Odds ratio confidence P value
intervals

Normal 1343 Ref - -

Underweight 19 0.44 0.18 t0 1.09 0.074
Overweight 354 0.97 0.78 to 1.22 0.784
Obese 177 0.52 0.38t0 0.71 <0.001

Body Size

3.3.1.2 Connectedness to friends and family
and current health status

Previous research from the GUINZ cohort study has
identified that family connectedness plays a key role

in supporting the health and wellbeing of families and
children (20). For this reason, connectedness questions
were asked in the COVID-19 Wellbeing Survey, and relate to
the Lockdown period (i.e., Alert level 4). Responses to this
set of questions were available from 93% of the children
(i.e., 2242 of the 2421 children who undertook the survey).

The level of connectedness of the children (i.e., face-
to-face, telephone or online) with friends or family not
living with them during Alert Level 4 was high, with
85% (n=1914) of children categorised as ‘moderately’
or ‘more connected’ (Figure 5). However, 5% (n=113)
of children were relatively disconnected with friends
and family during the lockdown period (Figure 5).
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Figure 5: Degree of connectedness in the children

There was a significant positive association between the degree of connectedness
and the health status of the child (Figure 6, Chi-squared P<0.001).

Degree of
connectedness

Not/almost ot |

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percentage
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Figure 6: Current health status, by degree of connectedness

Regression analysis found that children who were less connected to friends
and family during Lockdown had poorer self-reported health (Table 2).

Table 2: Impact of connectedness on current health status

Current health

95%

Odds ratio confidence
intervals

More connected 831 Ref - -

Degree of Moderately connected 830 0.77 0.64 to 0.94 0.008
connectedness A little connected 153 0.74 0.52t0 1.04 0.081
Not or almost not connected 79 0.62 0.40 to 0.97 0.035
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3.3.1.3 Concerns around material wellbeing, and current health status

Different measures of household material wellbeing
exist, utilising various measures of income, wealth and
consumption, with poor material wellbeing strongly
linked to poor child health (21-22). For example, the Child
Wellbeing & Poverty Reduction Group at the New Zealand
Department of the Prime Minister and Cabinet define
good material wellbeing as ‘having the basics and “a
little bit more™. The group have developed a 24 item
Material Wellbeing Index as a measure of the proportion
of children who are living in households who meet the

threshold of good material wellbeing (23).

In the COVID-19 Wellbeing Survey only a single material
wellbeing question was used, given the need to keep the

Don’t know
Never
Sometimes

Often

How often do they worry
about money

Always

0% 10% 20% 30%

M Excellent

Figure 7: Current health status, by material wellbeing concerns

survey short. This question asked how often the children
worried about how much money their family had, with
949% (2268/2421) of children responding to the question.
A significant association was observed between current
health status and how often children worried about how
much money their family had (Figure 7, Chi-squared
p<0.007). A higher frequency of worrying was associated
with a lower proportion of children reporting ‘Excellent’
current health.

Regression analysis found that children who ‘always’
or ‘sometimes/often’ worried about how much money
their family had, or didn’t know how they felt, were
more likely to report poorer health status, compared
to children that didn’t think about it at all (Table 3).

50% 60% 70% 80% 90% 100%
Percentage
M Very good M Good [ Fair/Poor

Table 3: Impact of material wellbeing concerns on current health status

How often the child Don’t think about it at all

WITAERE Mo/ Sometimes/Often

much money the
family has

Always

Don’t know

Current health

95%
0Odds ratio confidence P value
intervals
991 Ref - -
651 0.58 0.48to 0.70 <0.001
66 0.54 0.33t0 0.87 0.0M
185 0.56 0.42to 0.77 <0.001



3.3.1.4 School attendance, and current health

Of the 2421 children who undertook the survey, 93%
(n=2259) completed the questions related to school
attendance. A total of 76 (3%) children had returned
toschool at the time the COVID-19 Wellbeing Survey
was undertaken.

At Level 3, these children likely had parents who were

considered essential workers by the Government, and
so the children could attend school but with restricted
movement and mixing. At Alert Level 2 educational

Returned
to school

School
attendance

0% 10% 20% 30%

M Excellent
Figure 8: Current health status, by school attendance

3.3.2 Depression

KEY FINDINGS AROUND SYMPTOMS OF
DEPRESSION IN CHILDREN WERE:

- Girls had higher mean depression scores than boys.

- Children with two or more wellbeing and
developmental concerns when they were eight
yearsold, had higher mean depression scores,
compared to children with no such concerns.

- More regular positive experiences for children
during Alert level 4 was associated with lower
mean depression scores.

- Children whose mothers had had one or more
maternal depression events had higher mean
depression scores, compared to children with
mothers who had no history of depression.

- Children who were always or often worried about
how much money their family had, or didn’t know
how they felt, had higher mean depression scores
compared to children who didn’t think about it at all.

The average age of onset of major depressive disorders
is typically between the ages of 11 and 14. However, as
mentioned in sections 1.2 and 1.3, there is emerging
evidence that the COVID-19 pandemic is having a
significant impact on the mental wellbeing of children
(10-12, 15). For these reasons, children in the COVID-19
Wellbeing Survey were asked about symptoms related
to depression.

Of the 2421 children who undertook the survey, 90%
(n=2178) completed questions on the short form (24)
of the CES-DC-10 for measuring depression (25). The
questions asked about the ‘past seven days’, so findings

facilities could open, but with physical distancing
measures in place.

There was a significant association between school
attendance and current health status (Figure 8, Chi-
squared p=0.009).

Children who were still undertaking schoolwork at home
in their bubble were significantly more likely to report
poorer health, compared to children who had returned
to school (OR=0.53, 95% CI 0.30-0.91, p=0.024).

B
at home

40% 50% 60% 70% 80% 90% 100%
Percentage
M Very good M Good [ Fair/Poor

relate to depression symptoms during Alert Levels 2 and
3 given the period of survey delivery. The total scores
were right skewed (mean=9.0, SD=5.0; median=8.0,
inter-quartile range [IQR]=5-12).

No association was observed between the following
variables and depression:

The child’s ethnicity, level of socioeconomic
deprivation, whether they lived in an urban or
ruralarea, or their body size when they were
eightyears of age.

The mother’s age or level of education.

The mother’s report of the number of hours their
child typically slept per night, and the frequency
of their waking during the night, when the child
was eight years of age.

The number of adverse life events the children had
experienced by the time they were eight years of age.

The number of people in the child’s bubble during
Alert Level 4, or the number of essential workers in
the child’s bubble.

The degree of connectedness for the child during
Alert Level 4.

The child’s attendance at school during Alert Levels
2and 3.

However, significant associations were observed
between five variables of interest (sex, mother’s concern
about their child’s wellbeing and development, number
of positive child experiences during Alert Level 4,
maternal depression, and material wellbeing concerns)
and symptoms of depression, with these associations
summarised in the sections below.
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3.3.2.1 Child’s sex, and symptoms of depression

International research indicates a clear sex difference In the COVID-19 Wellbeing Survey, the same sex
for depression in children and young adults, with 12 difference was apparent (Figure 9, p=0.035). Regression
year old girls almost two and half times more likely to analysis identified that the mean CES-DC-10 score
have a diagnosis of major depression and depression was 0.65 points higher in girls, compared to boys
symptoms, than boys (26). (estimate=0.84, 95% Cl| 0.40-1.27, p<0.001).
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The middle line represents the median value, the diamond the mean, the ends of the box represent the 25th and 75th percentile,
and the ends of each whisker indicate the range. A higher score is indicative of a greater risk of depression.

Figure 9: Boxplot of depression score, by sex

3.3.2.2 Mother’s concern about their child’s wellbeing and development, and symptoms of depression in children

Depression in children may depend on whether a child has in the COVID-19 Wellbeing Survey (Figure 10, p=0.002).
a disability or not (27-28), or whether they have learning Mean CES-DC-10 scores were higher among those
disabilities (29). A significant association was observed who had a higher number of concerns, particularly for
between the number of wellbeing and developmental children with vision concerns (p=0.018), behavioural
concerns the mother had for their child when they or Autistic Spectrum Disorders (p<0.001), or other
were eight years of age and mean depression scores concerns (p<0.007).
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The middle line represents the median value, the diamond the mean, the ends of the box represent the 25th and 75th percentile,
and the ends of each whisker indicate the range. A higher score is indicative of a greater risk of depression.

Figure 10: Boxplot of depression score, by number of wellbeing and developmental concerns raised at eight years of age
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Regression analysis identified significantly higher mean depression scores in children
with two or more wellbeing and development concerns, with the mean CES-DC-10 score
one point higher compared to children with no concerns (Table 4).

Table 4: Impact of number of wellbeing and development concerns raised at eight years of age, on depression scores.

Mean CES-DC-DC score
95%

Odds ratio confidence P value
intervals

Number of wellbeing [ 1245 Ref - -
and development One 380 0.33 -0.20 to 0.86 0.225

concerns Two or more 130 1.02 0.16 t0 1.87 0.020

3.3.2.3 Number of positive childhood experiences, and symptoms of depression in children

Positive childhood experiences have been safety, family cohesion, and having someone to share
demonstrated to provide protective effects during their feelings with.

times of heightened risk (30). For this reason, the A significant association was observed between the

COVID-19 Wellbeing Survey included seven questions number of regular (i.e., answering ‘often’ or ‘always’ to

related to different aspects of resilience during Alert the questions) positive childhood experiences at Alert
Level 4: family support, community participation, Level 4 and the mean depression scores in the COVID-19
school connection, contact with friends, feelings of Wellbeing Survey (Figure 11, p<0.001).
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Figure 11: Boxplot of depression score, by number of regular positive childhood experiences during Alert Level 4

Table 5: Impact of number of positive childhood experiences during Alert level 4, on depression scores

Mean CES-DC-DC score

95%

0Odds ratio confidence P value
intervals

Number of regular 203 Ref - -
positive experiences 818 -1.43 -2.14 to -0.72 <0.001

during Alert level 4 734 -2.94 -3.67 to -2.91 <0.001
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3.3.2.4 Maternal depression and symptoms of depression in children

Maternal mental health is a known predictor of depression
in children (31). This association was also observed in the
COVID-19 Wellbeing Survey, with a significant association
seen between a maternal history of depression events and
the mean depression scores of children (Figure 12, p<0.007)

Regression analysis identified that children whose
mothers had had one or more maternal depression events
had a mean CES-DC-10 score one point higher, than
children who had mothers with no history of maternal
depression (estimate=0.97, 95% Cl 0.30-1.64, p=0.005).
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and the ends of each whisker indicate the range. A higher score is indicative of a greater risk of depression.

Figure 12: Boxplot of depression score, by number of maternal depression events

3.3.2.5 Material wellbeing concerns and symptoms of depression in children

As mentioned earlier in the report, poor material
wellbeing is strongly linked to poor child health,
including poor mental health (21-22). There was a

significant association between mean depression scores
and how often children worried about how much money
their family had (Figure 13, p<0.001).
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The middle line represents the median value, the diamond the mean, the ends of the box represent the 25th and 75th percentile,
and the ends of each whisker indicate the range. A higher score is indicative of a greater risk of depression.

Figure 13: Boxplot of depression score, by material wellbeing concerns
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Regression analysis found children who were always,
often or sometimes worried about how much money
their family had, or didn’t know how they felt, were
significantly more likely to have higher depression
scores, compared to children that didn’t think about

it atall (Table 6). For example, children who always
worried about how much money their family had had a
mean CES-DC-10 score 3.07 points higher than children
who didn’t think about money at all.

Table 6: Impact of material wellbeing concerns on depression scores

Don’t think about it at all

How often the child

Don’t know
worries about how .
Sometimes
much money the
family has Often
Always

3.3.3 Anxiety

KEY FINDINGS AROUND SYMPTOMS OF
ANXIETY IN CHILDREN WERE:

- Pasifika children had significantly lower anxiety
scores, compared to European children.

- Girls had higher mean anxiety scores than boys.

- Children with two or more wellbeing and
developmental concerns when they were eight
years old, had higher mean anxiety scores,
compared to children with no such concerns.

- Children who woke frequently during the night
(when they were eight) had higher anxiety scores
than children who didn’t wake during the night.

- Children with five to six regular positive experiences
during Alert level 4, had significantly lower mean
anxiety scores, compared to children with no or
very few regular positive experiences.

- Children who were always or often worried about
how much money their family had, or didn’t know
how they felt, had significantly higher mean
anxiety scores.

Overall, 90% (2177/2421) of the children in the survey
completed questions on the anxiety scale. The question
set asked about the ‘past seven days’, so findings relate
to anxiety symptoms during Alert Level 2 and 3 given the
date of delivery of the survey.

Mean CES-DC-DC score

95%
Odds ratio confidence P value
intervals

9928 Ref - -
162 1.33 0.56 to 2.10 <0.001
489 1.66 1.15t0 2.17 <0.001
114 3.02 2.12 to 3.92 <0.001
62 3.07 1.87 to 4.27 <0.001

The total scores for the PROMIS Pediatric Anxiety
symptoms scale32 were right skewed (mean=45.7,
SD=10.0; median=45.0, IQR=37-52).

No association was observed between anxiety and:

The child’s level of socioeconomic deprivation,
whether they lived in an urban or rural area, or their
body size when they were eight years of age.

The mother’s age, level of education, or episodes of
maternal depression.

The mother’s report of the number of hours their
child typically slept per night when the child was
eightyears of age.

The number of adverse life events the children had
experienced by the time they were eight years of age.

The number of people in the child’s bubble during
Alert Level 4, or the number of essential workers in
the child’s bubble.

The degree of connectedness for the child during
Alert Level 4.

The child’s attendance at school during Alert Levels
2and 3.

However, significant associations were observed
between six variables of interest (ethnicity, sex, mother’s
concern about their child’s wellbeing and development,
positive child experiences during Lockdown, frequency of
night waking, and material wellbeing) and anxiety, with
these associations summarised in the sections below.

PART ONE: HEALTH AND WELLBEING

25



3.3.3.1 Ethnicity, and symptoms of anxiety in children

Mean anxiety score at the time of the COVID-19 Wellbeing Survey, by ethnicity (prioritised),
is shown in Figure 14. Regression analysis identified that Pacific children had a significantly
lower risk of anxiety at the time of the COVID-19 Wellbeing Survey, with the average PROMIS
score 2.2 points lower than seen in European children (Table 7).
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Figure 14: Boxplot of anxiety score, by ethnicity

Table 7: Ethnicity and anxiety scores

Mean CES-DC-DC score

95%
0Odds ratio confidence P value
intervals
European 1069 Ref - -
Maori 346 -0.58 -1.76 to 0.59 0.331
Ethnicity (Prioritised) 14 -2.19 -4.03t0 -0.36 0.019
Asian 195 0.85 -0.61t0 2.30 0.254
Other 39 0.52 -2.47 to 3.52 0.732

3.3.3.2 Child’s sex, and symptoms of anxiety

There was a significant association between the child’s sex and mean anxiety scores at the
time of the COVID-19 Wellbeing Survey (Figure 15, p<0.007). Regression analysis identified
that girls were significantly more likely to have a higher mean anxiety score, with the
average PROMIS score two points higher than seen for boys (estimate=1.98, 95% CI 0.90-
2.86, p<0.001).
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Figure 15: Boxplot of anxiety score by sex

3.3.3.3 Mother’s concern about their child’s wellbeing and development, and symptoms of anxiety

Anxiety in children may depend on whether a child has mean anxiety scores in the COVID-19 Wellbeing Survey
a disability or not (27-28), or whether they have learning (Figure 16, p=0.008). Mean anxiety scores were higher
disabilities (29). The COVID-19 Wellbeing Survey found a among those who had a higher number of concerns,
significant association between the number of wellbeing particularly for children with behavioural or Autistic
and developmental concerns the mother had for their Spectrum Disorders (p=0.035), movement, mobility or
child (when measured at the eight-year DCW) and the physical concerns (p=0.014), or other concerns (p=0.017).
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Figure 16: Boxplot of anxiety score by number of wellbeing and development concerns raised at eight years of age

PART ONE: HEALTH AND WELLBEING 27



Regression analysis identified that children with two or more wellbeing and development
concerns had significantly higher mean anxiety scores, with the average PROMIS score
almost two points higher than children with no concerns (Table 8).

Table 8: Impact of number of wellbeing and development concerns raised at eight years of age on anxiety scores

No concerns

Number of mother’s

One concern
concerns

>2 concerns

Mean PROMIS score

95%
Estimate confidence P value
intervals
1248 Ref - -
384 0.66 -0.42t01.73 0.230
131 1.84 0.11to0 3.58 0.037

3.3.3.4 Frequency of night waking, and symptoms of anxiety in children

The transition into early adolescence is a period where
there are significant changes in hormone levels and
emotional and cognitive processing - factors which
caninfluence the various dimensions of sleep and
anxiety (33-34).

There was a significant association between frequency
of night waking in the child at eight years of age, and and
mean anxiety scores in the COVID-19 Wellbeing Survey
(Figure 17, p<0.001). A higher frequency of night-time

80

waking was associated with higher mean anxiety scores.

Regression analysis found children who woke during the
night were significantly more likely to have higher anxiety
scores, compared to children that didn’t wake during

the night (Table 9). For example, children who were
waking two or more times during the night when they
were eight years of age, had an mean PROMIS score three
and a half points higher than children who didn’t wake
during the night.
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The middle line represents the median value, the diamond the mean, the ends of the box represent the 25th and 75th percentile,
and the ends of each whisker indicate the range. A higher score is indicative of a greater risk of anxiety.

Figure 17: Boxplot of anxiety score, by frequency of night waking at eight years of age
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Table 9: Impact of frequency of night waking at eight years of age, on anxiety scores

Mean PROMIS score
95%

Estimate confidence
intervals

P value

Never 1364 Ref - -
Frequency of night
. . y & Once 336 1.16 0.03t0 2.29 0.045
walking at age 8
Two or more times 63 3.47 1.06 to 5.88 0.005
3.3.3.5 Number of positive childhood experiences, and symptoms of anxiety in children
As mentioned earlier, positive experiences during times Alert level 4 