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Abstract

Background: The COVID-19 lockdowns had negative effects on children’s and adults’ mental and physical health.
There is, however, a paucity of research that explores differences in health-related quality of life (HRQL) and well-being
over time after the COVID-19 lockdowns had been lifted. Furlough during lockdowns, increases in unemployment,
and the emerging cost-of-living crisis all put pressure on family finances, which could have a detrimental effect on
HRQL and well-being. This study, part of the wider Active-6 study, explored how HRQL, capability well-being and
family financial strain changed after the lockdowns, the relationship between these outcomes, and whether physical
activity had any mediating effect on differences in HRQL and capability well-being.

Methods: Cross-sectional data were collected in May-December 2021 (Wave 1) and January-July 2022 (Wave
2). Children (aged 10-11) and their parent/carer were recruited from 23 to 27 schools in each wave, respectively,
and completed validated questionnaires measuring HRQL (adults - EQ-5D-5L, children - CHU9D), capability well-
being (adults - ICECAP-A) and family financial strain (adults - Family Economic Strain Scale, FESS). Children also
completed questions on capability well-being. Weekday minutes of moderate-to-vigorous physical activity (MVPA)
were measured using accelerometers. Mixed-effects regression models, adjusted for gender, age group (adults only),
IMD and highest household education, were used to explore differences in HRQL and capability well-being between
waves. In addition, the moderating effect of financial strain and the mediating effect of MVPA on HRQL and capability
well-being were explored.

Results: Active-6 recruited 393 parent-child pairs in Wave 1 and 436 in Wave 2. There were no differences in HRQL
(EQ-5D, CHU9D) and capability well-being (ICECAP-A) scores between waves, but financial strain was worse in
Wave 2 compared to Wave 1 (FESS score difference 1.14 adjusted 95% Cl 0.15 to 2.12). Increased financial strain
was associated with lower (worse) EQ-5D-5L, CHU9D and ICECAP-A scores. There was no evidence of a mediating
effect of MVPA.

Limitations and future work: Pre-COVID-19 data on HRQL were not collected, so analysis was limited to post-
lockdown only. Participating parents were predominantly female and participation was lower among lower socio-
economic groups, limiting our ability to explore inequalities. Intervention planning to increase physical activity and
health and well-being during the COVID-19 recovery should consider the financial strain families are experiencing
and the negative implications of financial strain on HRQL.
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Conclusions: There were no differences in HRQL and capability well-being in children and adults after lockdowns
lifted in 2021 and a year later in 2022. The results indicate increasing financial strain, which could reflect the UK’s

‘cost of living crisis’.

Funding: This article presents independent research funded by the National Institute for Health and Care Research
(NIHR) Public Health Research programme as award number NIHR131847.
A plain language summary of this research article is available on the NIHR Journals Library Website https://doi.

org/10.3310/LYJG6305.

Background and introduction

Health-related quality of life (HRQL) is described as
emotional and physical functioning that contributes
to overall quality of life! and is an important factor in
healthcare and policy decision-making.? Capability well-
being measures broaden the scope and are complementary
to HRQL when evaluating the cost-effectiveness of health
and well-being interventions delivered outside of NHS
settings (e.g. public health). Measures such as the EQ-5D,%*
ICEpop CAPability measure for Adults (ICECAP-A)
and Child Health Urtility 9 Dimension (CHU9D)®> were
developed for use in evaluating the cost-effectiveness of
health and well-being interventions for adults and children.
Measures of socio-economic position including income and
poverty level are important contributors to both HRQL and
capability well-being.® The relationships between these
variables are, however, complex, as access to healthcare
can be socially patterned, while income can moderate
availability of resources that enhance quality of life (e.g. the
option to engage in recreational activities) or support an
adequate standard of living (e.g. sufficient food).*”

The COVID-19 lockdowns had a negative impact on the
UK population’s mental health and well-being,?-1° although
ongoing implications are still unclear and may be unequally
distributed with different facets (e.g. sadness, optimism)
impacted in different ways. The ending of lockdowns
was associated with an improvement in mental health for
the majority of children; however, the negative effects
persisted in low-income families’ and as such warrant
further examination. The COVID-19 pandemic caused
financial insecurity and hardship for many UK families!!
and the UK ‘cost of living crisis’ is further compounding
these issues.’? These coinciding challenges may have had
a detrimental impact on the population’s quality of life
and well-being. For example, evidence has shown that in
summer 2020 financial stress was associated with worse
family well-being.'3** As such it is important to understand
the links between these variables as the pandemic
progressed. Despite its importance to policy-makers and
in contrast to mental health, HRQL during the COVID-19
pandemic and period of recovery is relatively unexplored.
A systematic review identified only six studies comparing
pre and during COVID-19 lockdown HRQL?'® in children,
none of which were UK based. The majority (four of the
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six) of studies indicated a decline in HRQL. Similar findings
are available for adults and also showed a decline, but
again the data are limited.¢

Reported reductions in physical activity during COVID-
19 lockdowns among both adults and children'’-2° could
be related to declines in HRQL and well-being. Evidence
does suggest a positive relationship between physical
activity and HRQL in adults??? and children,?® although
the strength of this relationship in children is uncertain.
Methodological factors such as use of a proxy rating of
HRQL and measurement of physical activity contribute to
this uncertainty.?® Studies that explored this relationship
during the pandemic were also limited by these issues.
A study of Spanish and Brazilian children during the
pandemic found that those meeting 24-hour movement
guidelines had higher parent-proxy measured HRQL.?*
This is, however, in contrast to data from the UK Born
in Bradford study, which reported that there was no
observed relationship between self-reported physical
activity and well-being among 7-13-year-old children.?®
Thus far, evidence exploring the relationship between
HRQL and physical activity during the pandemic is limited
to children and seems to be uncertain. There is a need to
use child-reported measures of HRQL and expand the
evidence base to associations in adults.

The COVID-19 pandemic has had demonstrable negative
impacts on health and well-being and physical activity but
the association between them is uncertain. Furthermore,
current evidence is reliant on self-reported physical
activity, which has particular limitations when assessing
physical activity among children and young people.?® As
such, more information is needed on the effects of the
pandemic on HRQL and its relationship with physical
activity. The Active-6 project reported that UK children’s
physical activity following COVID-19 lockdowns was
lower than pre-pandemic levels in the short term, and
sedentary activity was higher.'® Screen viewing time was
higher than before the lockdowns.?¢ Qualitative interviews
with Active-6 participants suggested that the lockdowns
exacerbated fatigue and children felt emotionally
overwhelmed.?” HRQL, capability well-being and family
financial strain were also collected in the study, so provide
an opportunity to explore the relationship between
physical activity and HRQL outcomes post COVID-19
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lockdowns. This forms a unique and policy-relevant
resource for intervention development and policy-making,
particularly as there is currently no UK-based evidence
which has examined financial hardship and its implications
for the population’s health and well-being.

Aims and objectives

The aim of this paper is to assess the differences in parent
and child HRQL and capability well-being during the
short- and medium-term post-lockdown phases of the
COVID-19 pandemic. The relationships between these
outcomes, family financial strain and accelerometer-
measured physical activity are also explored.

Methods

The data in this paper are part of the Active-6 study, which
examined the impact of the COVID-19 pandemic on the
physical activity and sedentary behaviour of 10-11-year-
old children and their parents/carers.'82¢-31 We report child
and parent/carer questionnaire and accelerometer data
collected at two time points post COVID-19 lockdowns,
to assess physical activity and related measures® in
the short- and medium-term post-lockdown phases of
the pandemic.

Schools in the southwest of England were recruited from
a sample of 50 that had previously participated in the
B-Proact1v longitudinal study between 2017 and 2018.32
All children aged 10-11 and one parent or carer per family
were eligible to take part, including all children in families
where there were two or more eligible children. Detailed
information on recruitment is reported elsewhere.’” Data
were collected in two waves, with 23 schools participating
in Wave 1 (May-December 2021) and 27 schools in Wave
2 (January-July 2022), including 22 participating in both
waves, with 393 and 436 child-parent pairs recruited,
respectively. Sample size calculations were conducted for
the primary outcome of the Active-6 study only (difference
in children’s weekday MVPA).28

Data collection and measures

Parents/carers and children completed separate online
questionnaires which included questions on financial
strain, capability well-being and HRQL. Parents reported
their gender, age group and ethnicity and their child’s
gender and date of birth, as well as the highest educational
qualification in the household [recoded as ‘Up to A level
(exam at age 18) or equivalent’ and ‘University degree (or
equivalent) and higher']. Index of Multiple Deprivation
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(IMD?) rank was calculated from home postcode. IMD
rank is a continuous measure generated by ranking all
neighbourhoods in England according to their level of
relative deprivation on 39 indices.

Physical activity

Physical activity data were collected using accelerometers.
Adults and children wore a waist-worn ActiGraph
wGT3X-BT accelerometer (Actigraph LLC, Florida, USA)
during waking hours for seven consecutive days, and
accelerometer data were processed using an open-
source R script.®4% Data between midnight and 6 a.m.
were excluded, and a valid day was defined as at least
500 minutes of data, excluding intervals of > 60 minutes
of zero counts, allowing up to 2 minutes of interruptions.®
Mean weekday minutes of moderate-to-vigorous
physical activity (MVPA) were derived for participants
who provided at least two valid weekdays of data using
Evenson et al.*” thresholds for children and Troiano et al.®®
thresholds for adults.

Adult health-related quality of life: EQ-

5D-5L and EQ-5D VAS

The EQ-5D-5L*% is a generic five-dimension preference-
based measure assessing adults’ HRQL ‘today’. Questions
address domains of usual activities, mobility, anxiety/
depression, self-care and pain/discomfort with five
response options, which were scored by applying
population preference weights to create a utility score,
using the van Hout et al.*° algorithm (as only categorised
parent ages were available). Scores are anchored at O (as
bad as death) and 1 (best HRQL), with scores < O reflecting
health states valued as worse than death. The five items
are supplemented by a visual analogue scale (EQ-5D
VAS), where individuals rate their health on a scale from
0 to 100.

Adult capability well-being: ICECAP-A

The ICECAP-A is a five-item measure of capability well-
being for the adult general population ‘at the moment’.4142
The five attributes assessed are attachment, stability,
achievement, enjoyment and autonomy, and each
guestion has four response options. The measure is scored
by applying preference weights to produce a capability
well-being index score,*® ranging between O and 1, with
higher scores reflecting better capability well-being.

Child health-related quality of life:

CHU9D

The CHU9D is a paediatric generic measure of health-
related quality of life ‘today’*“ developed with UK
children. It has nine items with five response options for
each, covering areas deemed important to their lives (e.g.
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tiredness, school life, friendships). Preference weights are
applied to generate a utility score® between 0.33 and 1,
with higher scores reflecting better HRQL.

Child capability well-being

Child capability well-being was measured using eight items
that were based on the seven items in the UK CONTRAST
study (Appendix 1). These were preliminary versions of
items comprising a new measure of children’s capability
well-being.*¢ The changes made were small alterations
to the wording and the addition of an extra question.
Specifically, in Active-6 children reflected on their well-
being compared to before the January 2021 lockdown,
whereas the CONTRAST questions referred to the period
before the March 2020 lockdown. The additional question
focused on the ability to discover and learn. Each of the
eight questions had five Likert response options, which
were summed to produce a total score between 8 and 32,
with individual items summarised by the mean.

Family Economic Strain Scale

The Family Economic Strain Scale (FESS) is a 13-item
validated measure of financial difficulties experienced by
families,*” which performs well in single-parent and two-
parent families, and has good construct validity.*” Parents
reported the frequency of experiencing strain (e.g. putting
off activities) on a five-point Likert scale, and a final item
asked them to estimate their income in relation to other
families. Items were summed to generate a total economic
strain score, between 13 and 65, with higher scores
reflecting greater strain.

Interpretation of HRQL and well-being

outcomes

We interpreted outcomes in reference to recent published
norms. The most recently published EQ-5D-3L norms

TABLE 1 Summary of interpretation of HRQL and well-being outcomes

Population

Measure
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for the 35-44 age group (which is the most represented
group in Active-6) are 0.94 (SD 0.17) (EQ-5D utility) and
81.1 (SD 19.0) (EQ-5D VAS)*® (Table 1). These values
were obtained from a pooled dataset from five European
countries (France, Germany, Italy, Spain and the UK). A
recent UK-based study of 1071 members of the general
population had a mean ICECAP-A score of 0.81 (SD 0.19).1¢
Mean baseline CHU9D scores of 0.83 (SD 0.14)* and 0.84
(SD 0.11)*° were obtained in two UK-based public health
trials, so could be used as comparisons.

Analysis

Unless indicated, all analyses followed the study health
economics analysis plan which was pre-agreed with
the independent study steering committee before data
analysis.®® Missing data were examined and due to
low missingness no imputation was conducted. Parent
HRQL (EQ-5D-5L, EQ-5D VAS) and capability well-
being (ICECAP-A), child HRQL (CHU9D) and capability
well-being (capability questions) and financial strain
(FESS) were summarised for Wave 1 and Wave 2 using
descriptive statistics and histograms, with data presented
by gender and wave-specific FESS score quartile. Missing
guestionnaire data were tabulated by wave. Consistent
with standard practice within the field, linear regression
was used for the HRQL and capability well-being outcome
analyses.>? Unadjusted and adjusted models were run,
with the adjusted models forming our primary analyses.
All statistical analyses were conducted in StataMP version
17 (StataCorp LP, College Station, TX, USA)>® and mixed-
effect models were used to account for the study design,
with repeated children and parents nested within schools,
to answer the following questions:

1. Does HRQL and capability well-being differ between
waves?

UK norm, or

comparable score  Direction of interpretation

EQ-5D-5L Parent HRQL Parent -0.594to 1 0.94 Higher score indicated higher HRQL

EQ-5D VAS Parent self-reported Parent 0-100 81.1 Higher score indicates higher self-rated
health health

ICECAP-A Parent capability Parent 0-1 0.81 Higher score indicates more capability
well-being well-being

CHU9D Child HRQL Child 0.33-1 0.83-0.84 Higher score indicates higher HRQL

Child capabil- Child capability Child 8-32 N/A Lower score indicates more capability

ity well-being well-being well-being

FESS Family financial Family (parent 13-65 N/A Lower score indicates lower financial strain
strain completed)
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Linear mixed-effect models were used to model parent
differences in HRQL (EQ-5D, EQ-5D VAS), capability well-
being (ICECAP-A) and financial strain (FESS) between
waves, with wave included as a categorical variable,
and models adjusted for parent age, gender, IMD rank
(treated as a continuous variable) and highest household
education. Similarly, child differences in HRQL (CHU9D)
between waves were modelled with linear mixed-effect
models adjusted for child gender, IMD rank and highest
household education.

2. Were differences in HRQL/capability well-being
between waves mediated by MVPA?

The adjusted models in the previous section were
extended to include parent mean weekday MVPA (child
mean weekday MVPA for child models) as a covariate and
compared to the unmediated models.

3. Is there a relationship between financial strain and
HRQL/capability well-being?

Health-related quality of life and capability well-being
measures were plotted against financial strain (FESS score),
and linear mixed-effect models were used to model the
association, with HRQL measures as outcomes, and FESS
as an independent variable. Models were adjusted for the
same covariates as in question 1. This was an exploratory
post hoc analysis.

4. Does financial strain moderate differences in HRQL/
capability well-being between waves?

The model from question 3 was extended to include a
wave-FESS interaction term to estimate the potential
moderating effect. The FESS variable was centred to aid
interpretation as differences reflect the effect deviating
from the average FESS score. This was an exploratory post
hoc analysis.

Patient and participant involvement and

equality, diversity and inclusion

Patient and public involvement (PPI) has been a core
component of the Active-6 project. Arange of stakeholders
were engaged in designing the study, developing materials
and planning dissemination. Our stakeholders included
Year 6 children, teachers, parents and school staff. Parent
representatives provided useful feedback on interim
findings that enhanced our interpretation and highlighted
additional analyses that would be informative for families
and schools. Children from participating schools have also
provided feedback on dissemination materials through
PPI groups.
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Despite efforts to recruit schools from deprived and
affluent areas, the samples included in these analyses
were not ethnically diverse, and lower socio-economic
groups were under-represented. In addition, the
adult sample is majority female. These factors can be
partially attributed to difficulties conducting research
in a pandemic and disruptions to work and family life.
Equality, diversity and inclusion (EDI) was an important
consideration in other components of the Active-6
project where it was feasible to intentionally sample
underrepresented groups. These wider projects have
contributed to the interpretation of our findings and
considerations of policy implications.

Results

The majority of the parent/carers were female, White
British and aged 40-44 years (Table 2). Around two-fifths
lived in areas in the lowest deprivation quintile (Wave 1
45.3% and Wave 2 39.5%), and over half were educated
to degree level or higher, indicating an affluent, educated
sample. Questionnaire missing data were low and ranged
from 6% (Wave 1 FESS) to 8% (Wave 2 EQ-5D-5L and
EQ-5D VAS) (Appendix 1, Table 8). In both waves mean adult
and child HRQL values were high, as would be expected in
a non-clinical sample. Mean adult HRQL was lower than
previously published norms, but capability well-being was
higher than comparable pre-pandemic data. Mean child
HRQL was higher than pre-pandemic comparable data.
Adult and child HRQL measures were negatively skewed.
A ceiling effect was observed for the EQ-5D-5L, with 41%
scoring the maximum score at Wave 1 and 36% at Wave
2 (Table 3).

Does HRQL and capability well-being

differ between waves?

There were no notable differences in mean EQ-5D-5L,
EQ-5D VAS, ICECAP-A or financial strain scores between
Wave 1 and 2 (Table 3). Mean scores for children’s
capability well-being items were skewed towards lower
values, indicating that participants rated their capability
well-being as better when reflecting on their current state
compared to the previous lockdown (Table 3). There were
no notable differences between boys and girls or between
waves. The total score (sum of the Likert responses) was
also comparable between waves.

Mixed-effect models showed no evidence of differences
in adults’ or children’s HRQL and capability well-being
between waves (Table 4), but family financial strain
increased between waves by 1.14 points (adjusted 95%
Cl0.15 to 2.12).
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TABLE 2 Adult and child participant characteristics

Wave 1 (N = 393)

Wave 2 (N = 436)

N (%) N (%)
Adults
Gender Male 91 (23) 97 (22)
Female 297 (76) 332 (76)
Missing 5(1) 7(2)
Age group <30 3(1) 5(1)
30-34 35(9) 26 (6)
35-39 80 (20) 90 (21)
40-44 136 (35) 147 (34)
45-49 94 (24) 112 (26)
50+ 40 (10) 49 (11)
Missing 5(1.3) 7(2)
Ethnicity White British 310 (79) 323 (74)
Other 53(14) 70 (16)
Prefer not to say 5(1) 8(2)
Missing 25 (6) 35 (8)
Highest household education Up to A level 131 (33) 162 (37)
University degree or higher 257 (65) 267 (61)
Missing 5(1) 7(2)
IMD quintile 1 most deprived 31(8) 31(7)
2 37 (9) 60 (14)
3 48 (12) 62 (14)
4 95 (24) 107 (25)
5 least deprived 178 (45) 172 (40)
Missing 4(1) 4(1)
Children
Gender Male 198 (50) 212 (49)
Female 193 (49) 224 (51)
Other 2(1) 0(0)
Mean SD Mean SD
Age, years 10.9 (0.4) 11.1 (0.3)

IMD, Index of Multiple Deprivation; SD, standard deviation.

44

NIHR Journals Library www.journalslibrary.nihr.ac.uk



DOI: 10.3310/LYJG6305

Does MVPA have a mediating effect on

HRQL and capability well-being?

There was no evidence that MVPA had any mediating
effect on differences in HRQL and well-being, with similar
wave estimates in both models for all outcomes tested
(Table 5).

Is there a relationship between financial strain

and HRQL and capability well-being?

Adult HRQL and capability well-being measures were
inversely associated with financial strain, with HRQL
decreasing as financial strain increased (Figures 1-4;
Appendix 1, Table 9). For children (CHU9D), the relationship
was less clear, with a slight non-linear association
(Appendix 1, Table 9; Figure 4). The linear relationship
between financial strain and measures of HRQL/capability
well-being was modelled explicitly via mixed models
(Table 6). Coefficients reflect the change in outcome
measure as a result of an increase of 10 pointsin FESS score

TABLE 3 Descriptive statistics of HRQL, capability well-being and financi

Public Health Research 2024 Vol. 12 No. 16

(scale 13-65). All coefficients are negative, indicating that
as financial strain increases, HRQL/capability well-being
decreases in both adults and children. The association was
smaller for children (CHU9D) than adults.

Does financial strain moderate any differences in

HRQL and capability well-being between waves?

To test whether financial strain had a moderating effect
on the association between wave and HRQL/capability
well-being we included a wave-FESS interaction term, for
an increase of 10 points on the FESS scale (Table 7). All
interaction estimates were small and did not indicate that
financial strain moderated the effect of wave.

All models allow for clustering at school and individual
level and are adjusted for IMD and highest household
education. Parent models additionally adjust for parent
gender and age group, and child models additionally adjust
for child gender.

al strain at Waves 1 and 2

Wave 1 Wave 2
Domain Measure Mean (SD) N (%) scoring highest value Mean (SD) N (%) scoring highest value
Adult HRQL EQ-5D-5L 0.860(0.166) 147 (41) 0.848(0.171) 146 (36)
Adult self-rated health EQ-5D VAS 76.7 (16.1) 13 (4) 76.1(17.4) 18 (5)
Adult capability well-being  ICECAP-A 0.882(0.114)  53(15) 0.883(0.124)  65(1¢)
Child HRQL CHU9D 0.884(0.086)  31(8) 0.885(0.086)  43(11)
Child capability well-being  Sum of 8 items  18.28 (5.63) 18.11 (5.77)
Family financial strain FESS 26.3(10.1) 10 (3) 27.5(10.3) 6(2)

Note

EQ-5D-5L, EQ-5D-VAS, ICECAP-A, CHU9D, higher scores are higher HRQL/well-being; FESS, higher scores are higher financial strain; child

capability well-being - lower scores are more capability well-being.

TABLE 4 Mixed-effect models examining differences in HRQL, capability

well-being and financial strain between Waves 1 and 2

Unadjusted model Adjusted model®

Difference 95% confidence Difference 95% confidence

between waves interval between waves interval
Adult HRQL EQ-5D? -0.008 -0.026t0 0.011 0.432 -0.005 -0.023t00.014  0.629
Adult self-rated health EQ-5D VAS* -0.56 -2.63t0 1.52 0.598 -0.18 -2.24t0 1.88 0.864
Adult capability well-being  ICECAP-A? 0.000 -0.014t00.014 0.981 0.001 -0.013t00.015 0.914
Family financial strain FESS? 1.19 0.19:2.19 0.019 1.14 0.15t0 2.12 0.024
Child HRQL CHU9DP 0.005 -0.005t00.015 0.323 0.006 -0.004t00.016 0.234
a Parent models adjusted for parent gender, age group, IMD and highest household education.
b Child models adjusted for child gender, IMD rank and highest household education.
Note
All models allow for clustering at school and child level.
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TABLE 5 Mixed models examining the mediating effect of MVPA on differences in HRQL and capability well-being between Waves 1 and 2

Unmediated model Mediated model®
95% confidence 95% confidence
Covariate Estimate interval Estimate interval
Adult HRQL (EQ-5D) Wave difference  -0.005 -0.023t00.014 0.629 -0.003 -0.024t00.018 0.806
MVPA 0.001  -0.000to 0.001 0.347
Adult self-rated health (EQ-5D VAS) Wave difference -0.18 -2.24t0 1.88 0.864 -0.67 -2.79to1.44 0.532
MVPA 0.04 0.00 to 0.08 0.064
Adult capability well-being (ICECAP-A) Wave difference 0.001 -0.013t0 0.015 0.914 -0.001 -0.016t0 0.013 0.859
MVPA 0.001  0.000to0.001 0.024
Child HRQL (CHU9D) Wave difference  0.006 -0.004 t0o 0.016 0.234 0.008  -0.003t00.019 0.166
MVPA 0.001  0.000to 0.000 0.679

a Mediated models additionally adjust for parent or child weekday MVPA.

Note

All models allow for clustering at school and child level and are adjusted for IMD and highest household education. Parent models
additionally adjust for parent gender and age group, and child models additionally adjust for child gender.
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FIGURE 1 Scatter plot of parent/carer HRQL against financial strain. Note that points are jittered to avoid overplotting due to the underlying
discrete nature of variables.
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FIGURE 2 Scatter plot of parent/carer EQ-5D VAS against financial strain. Note that points are jittered to avoid overplotting due to the

underlying discrete nature of variables.
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FIGURE 3 Scatter plot of parent/carer capability well-being (ICECAP-A) against financial strain. Note that points are jittered to avoid

overplotting due to the underlying discrete nature of variables.
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FIGURE 4 Scatter plot of child HRQL (CHU9D) against parent-reported financial strain. Note that points are jittered to avoid overplotting
due to the underlying discrete nature of variables.

TABLE 6 Association between financial strain and HRQL/capability well-being measures

Unadjusted model Adjusted model

Difference in 95% confidence Differencein 95% confidence
Outcome outcome? interval p-value outcome?® interval p-value
Adult HRQL EQ-5D-5L  -0.05 -0.07 to -0.04 <0.001 -0.05 -0.06 to -0.04 <0.001
Adult self-rated health EQ-5D-VAS -5.95 -7.05to -4.84 <0.001 -5.72 -6.89 to -4.55 <0.001
Adult capability well-being ~ ICECAP-A -0.05 -0.06 to -0.04 <0.001 -0.05 -0.06 to -0.05 <0.001
Child HRQL CHU9%D -0.01 -0.02 to 0.00 0.001  -0.01 -0.01 to 0.00 0.010

a Difference in outcome associated with a 10-unit change in FESS score.

Note
All models allow for clustering at school and child level and are adjusted for IMD and highest household education. Parent models
additionally adjust for parent gender and age group, and child models additionally adjust for child gender.

TABLE 7 Associations between financial strain and HRQL/capacity well-being within each wave (moderation model)

Wave 1 Wave 2

Estimate? 95% confidence interval Estimate* 95% confidence interval p-value®
Adult HRQL EQ-5D-5L -0.051 -0.067 to -0.035 -0.049 -0.0664 to -0.035 0.852
Adult self-rated health EQ-5DVAS -5931 -7.21to -4.341 -5.474 -6.943 to -4.006 0.650
Adult capability well-being ICECAP-A -0.052 -0.063 to -0.041 -0.056 -0.066 to -0.046 0.503
Child HRQL CHU9D -0.008 -0.016 to 0.001 -0.011 -0.019 to -0.003 0.529

a Difference in outcome for a 10-unit increase in FESS.
b p-value for a test of differences between waves.
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Discussion

The Active-6 project collected detailed data on HRQL,
capability well-being, and financial strain in the period
after the COVID-19 lockdowns were lifted in addition to
accelerometer-measured MVPA. The data presented in
this study make an important contribution to the field as
to the best of our knowledge there is no comparable study
that has used the CHU9D to measure children's HRQL in
the short to medium term after lockdown.

There were no differences in HRQL and capability well-
being in either adults or children when comparing the
short and medium post-lockdown phases of the pandemic.
The Australian DETECT study>* collected adolescent (aged
12-18) CHU9D data from May 2020, finding higher levels
of distress compared to data collected six years before. It is
important to note, however, that the DETECT team did not
score the CHU9D using recommended scoring algorithms,
which limits comparability to our study and the wider field.
Active-6 children’s HRQL and parent capability well-being
were better than observed in studies of similar populations
observed before the COVID-19 pandemic (CHU9D 0.83-
0.84,4°0 |CECAP-A 0.81%). Related qualitative studies
suggested some Active-6 child participants experienced
increased mental health challenges, such as emotional
overwhelm, and physical fatigue in the short-term post-
lockdown phase.?” Sadness and tiredness are facets
of HRQL measured by the CHU9D, yet the scores we
observed did not support the qualitative data. Interview
and focus-group participants may not be representative
of the Active-6 sample, however, or the CHU9D may not
be sensitive to COVID-19 lockdown-related changes.
In contrast to child HRQL, adult HRQL was below the
2014 estimates of population norms (estimate 0.944) in
both waves. While we are unable to explore causation
using the Active-6 dataset due to lack of pre-COVID-19
data, many aspects of the experience of the COVID-19
pandemic and related lockdowns could have contributed
to poorer adult HRQL. For example, social isolation could
have exacerbated mental health difficulties and COVID-
19 infection could have disrupted families’ usual activities.

It might be expected that lockdowns would impact
capability well-being more than HRQL due to the
measures’ focus on broader outcomes; however, we saw no
difference in adult or child capability well-being between
the two waves. It may be that any changes in HRQL or
capability well-being during lockdowns were alleviated by
the lifting of restrictions or that changes persisted post-
lockdown, thus any differences were not evident at Wave
1 data collection. Alternatively, the measures used could
be insensitive to impacts of lockdowns, or lockdowns may

This article should be referenced as follows:
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have had no effect on HRQL or capability well-being at all.
For children’s capability well-being, the Active-6 findings
are markedly different to those found in the CONTRAST
study.>> In CONTRAST, the majority of domains indicated
no change or worsening since pre-COVID-19 where only
‘feeling safe and at ease’, ‘being able to seek support’ and
questions regarding relationships reported no change or a
positive impact. In Active-6 data, most responses indicated
that children’s capability well-being had improved since
the lockdown. These differences may be due to the
CONTRAST study’s older sample (aged 11-15), the data
collection during different phases of the pandemic or other
demographic characteristics. Despite piloting, children
aged 10-11 may have struggled to understand and
answer the questions in Active-6. The CONTRAST study’s
recruitment using social media could also contribute to
these differences.

Families experiencing the most financial strain had
worse HRQL and capability well-being, with scores
well below population norms. Children from families
experiencing most financial strain also appeared to have
lower HRQL. This observed relationship between greater
financial strain and lower HRQL/capability well-being
is an important finding for future research and policy.
Adult HRQL and capability well-being scores for families
reporting the highest level of financial strain were below
population norms and the comparable population scores.
Similar relationships have been observed in the USA and
Canada, where financial insecurity or material hardship
(e.g. inability to afford food or rent) were associated
with poorer family well-being at repeated time points
during the pandemic,'* and increased financial stress was
associated with increased socioemotional and behavioural
difficulties in children.>® Our finding that financial strain
appeared to increase slightly between Wave 1 and Wave
2 could reflect early effects of the ‘cost of living crisis’*? on
health and well-being. Equally, the economic impacts of
COVID-19 may have accumulated over time, with families
initially able to absorb changes in income due to reduced
opportunities to spend disposable income on holidays or
leisure activities, for example. Qualitative findings from
the Active-6 study indicate that children’s extra-curricular
physical activity behaviour has changed, with participation
in more affordable school-based active clubs increasing.®!
This may reflect how families have had to adapt to the
new economic context.

Family financial strain showed indications of worsening
between data collection waves, but differences are difficult
tointerpret. Thereislimited use of the FESSinthe UK, so the
interpretation of absolute values and the impact of those
changes in the context of this study is challenging. Mean
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scores obtained in the FESS validation study*” (conducted
in 1997 in the USA) were 43.30 for single mothers and
ranged from 29 to 30 for single and married fathers and
married mothers. Mean scores in Active-6 were 26.3
(Wave 1) and 27.5 (Wave 2), suggesting marginally less
financial strain, although our data were collected 25 years
later and in a different context. Nevertheless, our study
provides a unique insight into the financial challenges
facing the UK population during the pandemic and as the
‘cost of living crisis’ begins to deepen, and therefore will
provide a useful resource for future studies. Perceived
financial strain could be an important measure to collect
in future research. IMD (derived from home postcode)
is typically used as an indicator of deprivation; however,
financial shocks such as loss of income are unlikely to
affect a family’s residential address immediately, if at
all. Identifying individuals or families unable to afford
resources crucial for living healthy and fulfilling lives may
be advantageous for quickly highlighting more targeted
opportunities for public health interventions.

Physical activity had no mediating effect on differences
in adult and child HRQL/capability well-being between
waves. Existing evidence exploring associations
between children’s physical activity and HRQL/well-
being during the pandemic is mixed,?*?*> although no
mediation analysis examining phases of the pandemic
has been conducted. Our finding that those experiencing
most financial strain had poorest HRQL could have
implications for the provision of interventions aiming
to improve population well-being through physical
activity. To avoid exacerbating inequalities, affordability
of new interventions and the financial situation of the
target population should be important physical activity
policy-making considerations.

Strengths, limitations and future research

The Active-6 project collected data on the financial
pressures experienced by England-based families, with
linked data on HRQL and capability well-being in adults
and children. Device-determined physical activity enabled
exploration of the association of HRQL and capability well-
being with activity levels. To the best of our knowledge,
no other studies provide such insights into the ongoing
impacts of the COVID-19 pandemic. There were also
minimal missing data. The study is limited by the lack of
pre-COVID-19 health economics data. We attempted to
mitigate this by comparing values to population norms or
pre-pandemic estimates. Ceiling effects observed reflect
the non-clinical context of this study and are a recognised
challenge in population-based studies.>” Despite efforts
to recruit participants from low socio-economic groups,
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participation was limited. There were also more female than
male parents and most participants were White British.
This limited our ability to explore possible inequalities
across socio-economic groups, ethnicities and genders.
Adult HRQL was lower post-lockdowns compared to pre-
COVID-19 norms. Future research should monitor this to
ascertain whether this is a continuing trend. Whether the
association between HRQL and financial strain persisted
as the ‘cost of living crisis’ continued should also be
explored further. Qualitative research that examined
this association would have provided valuable context
to our findings and guided the design of future research
addressing the longer-term effects.

Conclusions

Active-6 is the first study to explore the relationships
between perceived financial hardship, HRQL capability
well-being, and physical activity during the COVID-
19 pandemic. We used validated outcome measures
recommended for use in UK policy-making. While HRQL
and capability well-being showed no differences as the
pandemic progressed, families experiencing financial
hardship had notably worse HRQL and capability well-
being in both waves. This was most pronounced in children
of parents reporting most financial difficulties. Using
robust methods to collect accelerometer data, we did not
observe a mediating effect of physical activity on HRQL.
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Appendix 1 Child capability well-being
questions

The questions below are about how things have changed
since the UK went into lockdown in January 2021.

We are interested in whether you think that you have been
able to have more or less of these things since the January
2021 lockdown restrictions began. For each question
below, please select which statement best describes how
you feel at the moment.
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1. Feeling safe and at ease

| feel much more safe and at ease than | did before the start of the
lockdown restrictions

| feel more safe and at ease than | did before the start of the
lockdown restrictions

| feel as safe and at ease as | did before the start of the lockdown
restrictions

| feel less safe and at ease than | did before the start of the
lockdown restrictions

| feel much less safe and at ease than | did before the start of the
lockdown restrictions

2. Talking and support from people who care about me

| am now able to talk to and seek support from the people who
are there for me, much more than | could before the start of the
lockdown restrictions

| am now able to talk to and seek support from the people who are
there for me, more than | could before the start of the lockdown
restrictions

| am now able to talk to and seek support from the people who are
there for me, as much as | could before the start of the lockdown
restrictions

| am now able to talk to and seek support from the people who
are there for me, less than | could before the start of the lockdown
restrictions

| am now able to talk to and seek support from the people who
are there for me, much less than | could before the start of the
lockdown restrictions

3. Having fun

I am now able to do a lot more of the things that | enjoy than |
could before the start of the lockdown restrictions

| am now able to do more of the things that | enjoy than | could
before the start of the lockdown restrictions

I am now able to do as many of the things that | enjoy as | could
before the start of the lockdown restrictions

| am now able to do fewer of the things that | enjoy than | could
before the start of the lockdown restrictions

I am now able to do a lot fewer of the things that | enjoy than |
could before the start of the lockdown restrictions
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4. Being able to achieve things that are important to
me (these might be things like schoolwork, hobbies
and interests, sports)

| am now able to achieve much more of what is important to me
than | could before the start of the lockdown restrictions

| am now able to achieve more of what is important to me than |
could before the start of the lockdown restrictions

| am now able to achieve as much of what is important to me as |
could before the start of the lockdown restrictions

| am now able to achieve less of what is important to me than |
could before the start of the lockdown restrictions

| am now able to achieve much less of what is important to me
than | could before the start of the lockdown restrictions

5. Relationships

5a. Relationships with people I live with

My ability to feel close to the people | live with is much better than
before the start of the lockdown restrictions

My ability to feel close to the people | live with is better than
before the start of the lockdown restrictions

My ability to feel close to the people | live with is the same as
before the start of the lockdown restrictions

My ability to feel close to the people | live with is worse than
before the start of the lockdown restrictions

My ability to feel close to the people | live with is much worse than
before the start of the lockdown restrictions

5b. Relationships with family who | don'’t
live with

My ability to feel close to family who | don't live with is much
better than before the start of the lockdown restrictions

My ability to feel close to family who | don't live with is better than
before the start of the lockdown restrictions

My ability to feel close to family who | don'’t live with is the same
as before the start of the lockdown restrictions

My ability to feel close to family who | don't live with, is worse
than before the start of the lockdown restrictions

My ability to feel close to family who | don't live with is
much worse than before the start of the lockdown
restrictions
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5c. Relationships with friends
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6. Being able to discover and learn

My ability to feel close to friends is much better than before the
start of the lockdown restrictions

My ability to feel close to friends is better than before the start of
the lockdown restrictions

My ability to feel close to friends is the same as before the start of
the lockdown restrictions

My ability to feel close to friends is worse than before the start of
the lockdown restrictions

My ability to feel close to friends is much worse than before the
start of the lockdown restrictions

| am able to discover and learn much more than | was before the
start of lockdown restrictions

| am able to discover and learn more than | was before the start of
lockdown restrictions

| am able to discover and learn as much as | was before the start of
lockdown restrictions

| am able to discover and learn less than | was before the start of
lockdown restrictions

| am able to discover and learn much less than | was before the
start of lockdown restrictions

TABLE 8 Missing data

Wave 2, N = 436, N missing

Domain Measure Wave 1, N = 393, N missing (%) (%)

Adult HRQL EQ-5D-5L 31(8) 34 (8)
Adult self-rated health EQ-5D VAS 31 (8) 33(8)
Adult capability well-being ICECAP-A 29 (7) 31(7)
Children’'s HRQL CHU9D 30(8) 31(7)
Parent-reported financial strain FESS 33(8) 34 (8)

TABLE 9 Descriptive statistics of HRQL and capability well-being by FESS quartile and wave

Wave 1 Wave 2
Measure FESS quartile Mean (SD) Mean (SD)

Adult HRQL EQ-5D-5L utility 1 (lowest strain) 0.920 (0.106) 97 0.905 (0.106) 114

2 0.877(0.128) 89 0.847(0.177) 92

3 0.870(0.123) 90 0.865(0.117) 95

4 (highest strain) 0.759 (0.242) 83 0.762(0.233) 97

Adult self-rated health EQ-5D-5L VAS 1 (lowest strain) 82.23(11.43) 97 82.52(12.98) 114

2 79.35(13.61) 89 78.83(14.51) 92

3 77.06 (13.47) 90 75.61(15.48) 97

4 (highest strain) 67.47 (20.81) 83 66.82(21.33) 97

Adult capability well-being ICECAP-A 1 (lowest strain) 0.927 (0.067) 97 0.934(0.071) 115

2 0.911(0.073) 89 0.903(0.084) 92

3 0.880 (0.088) 90 0.885(0.102) 98

4 (highest strain) 0.799 (0.166) 84 0.800 (0.176) 97

Children’s HRQL CHU9D 1 (lowest strain) 0.896 (0.075) 95 0.905 (0.078) 115

2 0.885 (0.082) 89 0.881(0.091) 92

3 0.891(0.079) 90 0.880 (0.079) 96

4 (highest strain) 0.865 (0.087) 84 0.868(0.095) 97

HRQL, health-related quality of life; SD, standard deviation.
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