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Abstract

Informal caring is associated with many negative outcomes. COVID-19 caused societal disruption, which may have disproportionately
impacted carers. Reducing inequalities requires knowing whether, and how, carers were impacted. COVID-19 Understanding Society
survey participants who were informal household carers (IHCs) were matched with a non-IHC comparison group. Differences between
the groups were assessed for mental health (measured using General Health Questionnaire, GHQ-12), loneliness, subjective financial
security, whether behind with mortgage/rent payments or bills, household wealth changes, and whether receiving universal credit (UC).
A total of 1617 IHCs were matched with 6684 comparators. IHCs’ GHQ-12 scores were 0.613 points higher; they experienced greater
loneliness and worse subjective financial security. IHCs were significantly more likely to experience decreased household wealth and
receive UC, but not to be behind with bills. IHC outcomes remained worse than comparators in September 2021. Spending longer caring,
caring for a partner, and not being employed were associated with worse outcomes.

Keywords: COVID–19, mental health, loneliness, financial security, UK Household Longitudinal Survey, welfare.

Introduction
Around 6.5 million people in the UK provide unpaid care to some-
one in need of support, for example due to illness, disability, age,
or frailty Carers UK (2019). While many people find at least some
aspects of care rewarding (Wolff et al. 2007; Wong et al. 2009),
it can also present a burden, and lead to inequalities between
carers and non-carers. There is evidence that caring can have
a deleterious effect on people’s mental health (Mahoney et al.
2005; Cooper et al. 2007; Coe and Van Houtven 2009; Schmitz
and Westphal 2015; Ma et al. 2018; Bom et al. 2019; Balkaran
et al. 2021). It can also lead to feelings of loneliness (Gray et al.
2020; Hajek et al. 2021; Velloze et al. 2022), partly driven by a
lack of social interaction (Vasileiou et al. 2017). Loneliness has
been shown to be a key driver of poor quality of life for carers
(Ekwall et al. 2005). Beyond mental health and loneliness, caring
may also affect people’s financial and economic wellbeing (Van
Houtven et al. 2010; Liu et al. 2019; Balkaran et al. 2021), for
example due to out-of-pocket costs related to caregiving tasks
(Gardiner et al. 2014), or by changing patterns of workforce par-
ticipation (Heitmueller 2007; Van Houtven et al. 2013; Schmitz
and Westphal 2017) and reducing wages (Heitmueller and Inglis
2007).

COVID-19 has now caused over six million deaths worldwide
(World Health Organization 2022), as well as leading to a range
of sequelae in survivors (Aiyegbusi et al. 2021; Crook et al. 2021;

Sudre et al. 2021). Beyond the immediate health effects, the pan-
demic and responses to it have had a huge impact on all aspects
of society, including opportunities for, and methods of, working
and spending. The pandemic and response to it has led to worse
mental health (Daly et al. 2020; Pierce et al. 2020; Fancourt et al.
2021; O’Connor et al. 2021) and increased loneliness (Varga et al.
2021) among the UK general population.

In this paper, we examine whether the negative effects of the
pandemic and response to it, while felt by the whole of society,
have disproportionately impacted informal carers. Specifically, we
studied informal household carers (IHCs): people who provide
informal, i.e. unpaid, care to another person within the same
household. The topic of whether IHCs were disproportionately
impacted during COVID-19 is important to investigate, as it could
potentially exacerbate existing inequalities faced by IHCs (Gar-
diner et al. 2020). It is essential to know how, and in what ways,
IHCs have been affected by COVID-19 if support and interventions
to help them are to be viable and cost effective. To give further
insight into who was most affected, we also study whether there
were differences in how different subgroups of IHCs were affected
by the pandemic, for example whether those who spent more time
caring were worse off than those who spent less time caring, or
whether the impact depended on who care was being provided
to. This shows whether there are some subgroups of IHCs who
are in greater need, and might be prioritised for interventions and
support.
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Some existing research has indicated that carer mental health
may have declined more than for non-carers during the pan-
demic (Willner et al. 2020; Mak et al. 2021; Whitley et al. 2021).
However, little is known about other important outcomes such
as loneliness and financial security during COVID-19. Studying
several outcomes together is also useful in order to explore the
intersectionality of risk factors and their associated outcomes. For
example, Hanna et al. (2022) and Giebel et al. (2021) suggest that
carer mental health has been impacted due to services for the
person they care for closing in the wake of COVID-19. In addition,
such closures may have affected IHCs financially, for example due
to reduced employment opportunities or extra expenditures. We
thus provide a holistic picture of the IHC experience, using high
quality longitudinal data, and with analyses designed to identify
a causal effect of caring for someone within the same household.
This will enable support to be targeted towards the aspects of
IHCs’ lives where it is most needed.

Methods
All analysis was carried out in R.

The analysis aimed to measure differences on a range of out-
comes between IHCs and a comparison group of non-IHCs in the
UK using Understanding Society COVID-19 survey data collected
between April 2020 and September 2021. The comparison group
was selected by matching IHCs and non-IHCs on their observable
characteristics.

Data
Understanding Society, also known as the UK Household Longi-
tudinal Survey, is a longitudinal survey which has been running
since 2009. In the main survey around 40 000 households take
part, completing annual in-depth interviews with several modules
about different aspects of their lives. Data gathering for each
main survey wave typically takes two years, with a new wave
started in January each year, so that recruitment periods overlap.
The latest available waves of the main survey at the time of
writing are 10, which recruited from January 2018 to December
2020, and 11, which recruited from January 2019 to December
2021. To supplement the main survey with a more frequent and
specific picture of COVID-19’s societal impact, participants were
asked to take part in the Understanding Society COVID-19 survey,
with around 18 000 responding. It was shorter than the main
survey, with most responses gathered online and a subset from
phone interviews. Participants answered questions about their
life and experiences during the COVID-19 pandemic, including
mental health, loneliness and financial measures. In their first
wave taking part in the COVID-19 survey, they also answered some
questions about their status at baseline, i.e. January/February
2020.

There were nine waves of the Understanding Society COVID-
19 survey in total, with data gathering for each wave taking a
month. Aligning these waves with government responses to the
pandemic, wave 1 (April 2020) and part of wave 2 (May 2020) of the
Understanding Society COVID-19 survey recruited during the first
national UK lockdown. Eased measures and regional restrictions
were in place for the rest of wave 2 as well as waves 3 and 4
(June and July 2020). There were increasing restrictions during
wave 5 (September 2020), and wave 6 (November 2020) recruited
during the second national lockdown. Waves 7 and 8 (January
and March 2021) recruited during the third national lockdown,
and some partial restrictions were still in place during the final
wave (September 2021). The above is only intended to give a rough

guide to the UK pandemic response, as there was variation in the
measures used and their timing over both the nations of the UK
and English regions.

Participants’ mental health was measured using the General
Health Questionnaire-12 (GHQ-12), a widely used 12 item survey
(Banks et al. 1980; Goldberg 1988; Jackson, 2007). Participants are
asked how often they have experienced various feelings, such
as enjoying daily activities, on a four-point scale. For the GHQ-
12 Likert scale used here, responses are scored from 0 to 3,
with higher numbers representing more severe problems, and the
overall score is calculated by summing all item scores.

In all waves of the main Understanding Society survey and
waves 4, 6, 7, 8, 9 of the Understanding Society COVID-19 survey,
participants who were not living alone were asked if they cared for
someone in their household. The precise wording of the survey
was: ‘Is there anyone living with you who is sick, disabled or
elderly whom you look after or give special help to (for example
a sick, disabled or elderly relative, husband, wife or friend etc.)?’
In this study, IHCs were defined as anyone who answered yes in
any COVID-19 survey wave, or the main survey with a response
data after 1/1/20. The reason for the main survey cut-off date
was to maximise the chances that participants were IHCs at some
point during the pandemic, and had not ceased caring some time
previously. Potential comparison group members were defined as
anyone who did not indicate being an IHC in either the main or
the COVID-19 surveys, and who clearly indicated not being an IHC
at least once in either waves 10 or 11 of the main survey or any
COVID-19 survey wave.

Mahalanobis distance matching
Non-IHCs were matched to IHCs on baseline variables, i.e. their
status prior to March 2020. The following baseline variables from
the COVID-19 survey were used: age, gender, ethnicity, location
classified using Nomenclature of Territorial Units for Statistics
(NUTS) level 1, household size, household earnings, occupation,
key-worker status, and whether in receipt of universal credit
(UC). In addition, participants were matched on their most recent
main survey responses pre-March 2020 for GHQ-12, loneliness,
and subjective financial situation. Missing baseline variables were
replaced using multiple imputation as implemented in the miss-
Forest package (Stekhoven and Bühlmann 2012).

Mahalanobis distance matching (MDM) using the nearest
neighbour algorithm was implemented using the MatchIt package
(Stuart et al. 2011). MDM is similar to the popular method of
propensity score matching, but is more likely to create samples
which are closely balanced on all matching variables. Propensity
score matching may find samples which are balanced on their
propensities to belong to the treatment or comparison group, but
which differ on individual variables (King and Nielsen 2019). A
4:1 matching ratio was used, i.e. four members of the comparison
group for every IHC. This ratio was chosen pragmatically on the
grounds that it was likely to maximise sample size while ensuring
enough potential comparators to provide close matches.

Analysis
The following outcomes were analysed using matched IHC/non-
IHC samples: GHQ-12, loneliness, subjective financial security,
whether up to date with housing payments, whether up to date
with bills, and changes to household wealth during the pandemic.
For participants under 65 and not on UC at baseline, it was also
recorded whether they were in receipt of UC at any point during
the pandemic. Different models were used appropriate to each
dependent variable, with IHC status as an independent variable
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Table 1. Outcome variables

Outcome Description Waves Model

GHQ-12 Integer scale from 0–36, higher means worse mental health 1–9 RE linear model
Loneliness In the last 4 weeks, how often did you feel lonely? 1 = Hardly ever or never; 2 = Some of

the time; 3 = Often
1–9 RE ordered logit

Subjective financial
security

How well would you say you yourself are managing financially these days? Would you
say you are... 1 = Living comfortably; 2 = Doing alright; 3 = Just about getting by;
4 = Finding it quite difficult; 5 = Finding it very difficult

1,2,4,6,8,9 RE ordered logit

Up to date with
housing payments

Many people find it hard to keep up with their housing payments. May we ask, are you
up to date with your rent/mortgage? (Yes/no)

1,2,4,6,8,9 RE logit

Up to date with bills Sometimes people are not able to pay every household bill when it falls due. May we ask,
are you up to date with all your household bills such as electricity, gas, water rates,
telephone, council tax, credit cards and other bills or are you behind with any of them?
1 = Up to date with all bills; 2 = Behind with some bills; 3 = Behind with all bills

1,2,4,6,8,9 RE ordered logit

Household wealth
changes

During the pandemic, some people have had to borrow or use their savings to make ends
meet. Others have saved more than usual because lockdowns restricted how they could
spend. We are interested in what has happened to your household’s total net wealth.
That is, thinking about the value of any assets you may have (property including home,
investments, deposit or current accounts, and other) minus any debts (mortgage,
personal or car loans, credit cards and other), would you say that relative to just before
the pandemic began (January/February 2020) the net amount has: 1 = Gone up by 10% or
more; 2 = Stayed about the same; 3 = Gone down by 10% or more

8,9 Pooled ordered
logit

UC Have you applied for UC since March 1st 2020/the last time you completed this survey
on [date]? (Yes/no)

4,6,8,9 Pooled logit

Note. GHQ = General Health Questionnaire; RE = random effects

along with control variables. For panel models, dummy variables
for waves 2–9 were included and interacted with IHC status. Full
details of how the outcomes were defined, what survey waves they
were collected in, and what models were used to analyse them are
given in Table 1.

The following were included as control variables: log age,
gender, ethnicity (white/non-white), key worker status, annu-
alised household income, household size, annualised baseline
household earnings, whether in employment (including self-
employment) at baseline, baseline GHQ-12, baseline loneliness,
baseline subjective financial security, location. Key workers
were self-identified using a survey question1 which was part of
questions about paid employment. Thus it is unlikely that any
respondents considered themselves key workers by virtue of being
an informal, unpaid carer for someone within their household.

Random effects (RE) linear models were estimated using the
plm package (Croissant and Millo 2008). RE ordered logit models
were estimated via simulated maximum likelihood with 1000
Halton draws using the Apollo choice modelling package (Hess
and Palma 2019). RE logit models were estimated using the pglm
package (Croissant 2021), pooled ordered logit models were esti-
mated using the polr function from the MASS package (Ripley et
al. 2013).

A range of outcome measures were studied in order to obtain
a broad view of IHCs’ experiences. However, testing multiple
outcome variables can lead to spurious results. To guard against
this, it was assessed whether the main effects of being an IHC
on all seven outcome variables were still statistically significant
at the conventional 5% level after applying Holm’s sequential
Bonferroni correction (Holm 1979).

As a robustness test, models were also run with a binary
outcome reporting a GHQ-12 caseness2 score of four or more.

1 ‘Are you a key worker?’
2 GHQ-12 caseness is calculated by scoring an item as 0 if either of the two

least serious responses are indicated and 1 if either of the two most serious
responses are indicated. The total caseness score thus has a range from 0 to
12.

Being above this threshold is often used as an indicator of possible
mental health problems (Goldberg 1988; Thomson et al. 2018).

Subgroup analysis
The analysis methods outlined above were also used with sub-
groups (including separate MDM for each group). The subgroups
were based on COVID-19 survey wave 1 responses, and were
defined as follows:-

1. Relationship to person cared for

• Adult child
• Child under 18
• Parent
• Partner/spouse

2. Hours spent caring each week

• 1–19 hours
• 20–100 hours
• Provides continuous care

3. Gender

• Female
• Male

4. Occupation

• Employed/self-employed
• Not in employment/self-employed

5. Age

• Above median age (55 years)
• At or below median age (55 years)

6. Household income

• Above median household income (£23 400)
• At or below median household income (£23 400)
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Table 2. Mahalanobis distance matching

Pre-matching Post-matching SMD

IHCs % Non-IHCs % IHCs % Non-IHCs %

Age (mean) 50.9 54.1 48.8 54.1 52.6 0.0878
Female 58.2 61.3 57 61.3 61.2 2.77x10∧−3
White 86.1 82.4 86.4 82.4 82.6 −4.32x10∧−3
Location North East 3.43 3.29 3.22 3.29 3.29 0

North West 9.8 10.6 9.89 10.6 10.8 −8.26x10∧−3
Yorkshire 8.42 8.14 8.42 8.14 8.02 4.38x10∧−3
East Midlands 7.51 7.84 7.74 7.84 7.94 −3.90x10∧−3
West Midlands 8.71 9.46 8.58 9.46 9.44 5.11x10∧−4
East England 9.46 8.32 9.65 8.32 8.24 2.71x10∧−3
London 11.3 12.7 10.8 12.7 12.6 4.04x10∧−3
South East 13.3 12.9 13.5 12.9 13.1 −6.24x10∧−3
South West 8.79 7.96 8.89 7.96 7.59 0.0138
Wales 6.05 6.28 5.99 6.28 6.37 −3.70x10∧−3
Scotland 8.67 6.94 8.63 6.94 7 −2.35x10∧−3
Northern Ireland 4.56 5.51 4.59 5.51 5.51 0

Household size (mean) 2.76 3.06 3.02 3.06 3 0.0465
Annual earnings (£1000 s) (mean) 22 300 23.7 35.3 23.7 26.9 −0.124
Occupation Employed 52 41.5 57 41.5 44.9 −0.0701

Self-employed 8.04 6.58 8.18 6.58 6.72 −5.43x10∧−3
Employed and self-employed 2.18 1.62 2.19 1.62 2.21 −0.0475
Not employed 37.8 50.3 32.6 50.3 46.1 0.0838
Key-worker 25.2 22.8 29.7 22.8 23.2 −0.0103

Baseline GHQ-12 (mean) 11.4 12.9 11.2 12.9 11.7 0.199
3-point scale loneliness (mean) 1.46 1.54 1.42 1.54 1.46 0.126
5-pont scale subjective financial security (mean) 2.02 2.28 1.98 2.28 2.1 0.175
Receiving UC 0.0285 0.0497 0.0227 0.0497 0.0492 2.07x10∧−3
N 20 468 1671 15 174 1671 6684

Note. IHC=informal household carer; SMD=standardised mean difference; GHQ-12=General Health Quesionnaire-12; UC=universal credit

Some control variables were omitted if they were perfectly
or closely correlated with subgroup definitions. In addition, UC
models were not estimated in the age subgroup, since participants
over 65 were excluded from these models in any case.

Results
Table 2 summarises the baseline characteristics of all COVID-19
survey participants, as well as IHCs and non-IHCs before and after
matching. Of 20 468 total participants, 1671 were IHCs and 15 174
potential comparison group members. IHCs were on average older
than potential comparison group members, more likely to be
female, less likely to be employed/self-employed, and more likely
to be receiving UC prior to March 2020. After matching, 6684 com-
parison group members were included in the analysis, and the
IHCs and matched non-IHCs generally had similar characteristics.
A majority of respondents (∼60%) in the analysis sample said
they were rarely lonely at baseline, with around 6% saying they
often felt lonely. The modal baseline subjective financial severity
response was ‘doing alright’, with around 7% reporting one of the
two worst outcomes (finding it very/quite difficult). Fewer than
5% of participants were receiving UC at baseline.

Table 3 gives the results for analysing GHQ-12 scores. There is
a significant main effect of being an IHC with their scores being
0.613 higher overall. There were significant time effects, with
scores significantly lower in waves 2, 4 and 5 (May, July, September
2020) and higher in waves 6,7 and 8 (November 2020, January,
March 2021) and finally lower again in wave 9 (September 2021).
Such fluctuations roughly coincide with increasing/decreasing
COVID-19 rates and restrictions in the UK. No significant inter-
actions between time and IHC status were observed.

Table 3 also shows the results of analysing loneliness scores.
Again there is a significant main effect of being an IHC, with IHCs
reporting on average around 0.5 higher loneliness on a three-point
scale. Significant and positive time effects were seen in waves 6,
7 and 8, corresponding to increasing COVID-19 rates/restrictions,
with a significant decrease in loneliness in September 2021 when
rates were lower. There were two significant and positive interac-
tions between wave and IHC status, in waves 4 and 9.

Table 4 gives the result of analysing subjective financial secu-
rity. There is a significant and positive main effect of being an IHC,
indicating worse subjective financial security. The time variables
indicate a general worsening of subjective financial security over
time, but there were no significant interactions with IHC status.
The results for whether participants were up to date with housing
payments and other bills are also given in Table 4. In neither
case were there significant main effects of being an IHC, nor
interactions with wave variables.

Table 5 shows that IHCs were significantly more likely to be in
receipt of UC post-March 2020, and that their household wealth
was more likely to decrease over the course of the pandemic
compared to matched non-IHCs.

Significant main effects of being an IHC were found for five out-
comes: GHQ-12, loneliness, subjective financial security, house-
hold wealth and receiving UC. After applying Holm’s sequential
Bonferroni correction, all these main effects remained statisti-
cally significant at the 5% level with the exception of UC.

For the subgroup analysis, the MDM results are given in Table
A1-Table A6, and full analysis results are shown in Table A7-
Table A21. Figure 1 illustrates the subgroup analysis for GHQ-
12 scores, showing the main effects of being an IHC as well as
changes in waves 2–9 relative to wave 1 for both IHCs and matched
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Table 3. Model results for General Health Questionnaire-12 and loneliness

GHQ-12 Loneliness

Coefficient se Coefficient se

IHC 0.613∗ 0.15 0.466∗ 0.113
Wave 2 −0.186∗ 0.0777 −0.0303 0.0609
Wave 2 x IHC −0.0314 0.17 −1.25x10∧−4 0.131
Wave 3 0.0663 0.0795 −0.0794 0.0646
Wave 3 x IHC −0.218 0.173 −0.0226 0.136
Wave 4 −0.676∗ 0.0805 −0.101 0.0673
Wave 4 x IHC 0.235 0.175 0.323∗ 0.14
Wave 5 −0.404∗ 0.0823 −7.46x10∧−3 0.0706
Wave 5 x IHC −0.0228 0.179 0.156 0.146
Wave 6 0.516∗ 0.0853 0.448∗ 0.07
Wave 6 x IHC 0.11 0.186 0.0646 0.147
Wave 7 0.551∗ 0.0862 0.675∗ 0.0716
Wave 7 x IHC 0.0643 0.187 −0.0675 0.148
Wave 8 0.192∗ 0.0867 0.389∗ 0.0736
Wave 8 x IHC −0.234 0.188 −0.211 0.155
Wave 9 −0.357∗ 0.0852 −0.175∗ 0.0756
Wave 9 x IHC 0.227 0.183 0.325∗ 0.159
ln Age −0.916∗ 0.164 −1.97∗ 0.113
Female 0.688∗ 0.0959 0.643∗ 0.0698
Ethnicity −0.0365 0.156 −0.425∗ 0.109
Employed/self-employed −0.655∗ 0.119 −0.268∗ 0.0967
Key-worker 0.0839 0.131 0.13 0.0897
Household income (£1000 s) −2.75x10∧−3∗ 9.99x10∧−4 −2.55x10∧−3∗ 8.49x10∧−4
Household size 0.0131 0.0358 −0.191∗ 0.0313
Baseline household earnings (£1000 s) −4.79x10∧−4 2.28x10∧−3 -4.37x10∧−3∗ 1.78x10∧−3
Baseline employed/self-employed 0.538∗ 0.155 0.0511 0.118
Baseline GHQ-12 0.428∗ 0.0105 0.111∗ 7.46x10∧−3
Baseline loneliness 1.41∗ 0.0936 2.13∗ 0.0676
Baseline subjective financial situation 0.380∗ 0.0556 0.227∗ 0.0389
North East −0.24 0.292 −0.119 0.214
North West −0.329 0.203 0.054 0.149
Yorkshire −0.0742 0.218 0.328∗ 0.153
East Midlands −0.418 0.223 −0.0971 0.162
West Midlands −0.0411 0.207 0.192 0.147
East England −0.437∗ 0.216 −0.133 0.152
South East −0.454∗ 0.197 −0.157 0.143
South West −0.647∗ 0.225 −0.208 0.16
Wales −0.377 0.239 −0.0428 0.176
Scotland 0.319 0.23 0.432∗ 0.159
Northern Ireland −0.675∗ 0.251 0.0662 0.182
Constant 8.31∗ 0.765
σ 2.33∗ 0.0404
τ1 −2.21∗ 0.533
τ2 2.21∗ 0.536
N 7966 8355
N observations 50 759 52 547

Note. IHC=informal household carer. ∗Significant at 5% level; se=standard error; GHQ-12=General Health Questionnaire-12

non-IHCs. (Note that this means that, unlike with results tables,
figures show how participants’ outcomes change between wave
1 and subsequent waves, rather than interactions between wave
and IHC status.) With subgroups based on the person cared for,
only IHCs for a partner had a significant main effect, with worse
GHQ-12 scores. However, with other subgroups there were cases in
subsequent waves where there was either a significant worsening
for IHCs with no significant effects for non-IHCs, or significant
improvements for non-IHCs only, indicating a disproportionate
impact of caring. Examples were IHCs for adult children in wave
4, IHCs for children under 18 in waves 3, 5, and 9, and IHCs for
parents in waves 2, 4–7 and 9. The main effect of caring was
increasing in the time spent caring, indicating a worse impact

on GHQ-12 scores the longer participants spent caring. However,
there was little difference between IHCs and matched non-IHCs in
subsequent waves. Patterns were mostly similar between gender,
household income, and age based subgroups. There was a sig-
nificant and positive effect of being an IHC in the non-employed
subgroup, but not in the employed subgroup.

Figure 2 shows the results of analysing loneliness by subgroup.
There are significant and positive main effects for people who care
for children under 18 and partners, indicating greater loneliness.
The latter group are also significantly more lonely in waves 6–8,
but with no significant effects for matched non-IHCs. The main
effects were increasing in the amount of time spent caring, but
only significant for the continuous care subgroup. Patterns are
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Table 4. Model results for financial security, housing payments and bills

Subjective financial security Housing payments up to date Bills up to date

Coefficient se Coefficient se Coefficient se

IHC 0.580∗ 0.112 −0.171 0.162 0.388 0.239
Wave 2 −0.027 0.0502 0.216∗ 0.11 0.0698 0.131
Wave 2 x IHC −0.176 0.104 0.0518 0.226 0.14 0.246
Wave 4 0.211∗ 0.0541 −0.115 0.133 6.15x10∧−3 0.145
Wave 4 x IHC −0.193 0.116 0.575 0.295 −0.239 0.281
Wave 6 0.456∗ 0.0604 0.211 0.155 −0.0117 0.174
Wave 6 x IHC −0.141 0.128 0.258 0.326 0.0229 0.324
Wave 8 0.139∗ 0.0643 0.169 0.157 −0.131 0.174
Wave 8 x IHC −0.0651 0.132 −0.179 0.306 −0.018 0.343
Wave 9 0.635∗ 0.0658 0.0896 0.151 0.143 0.173
Wave 9 x IHC −0.226 0.137 −0.0555 0.296 −0.142 0.335
ln Age −0.658∗ 0.139 0.872∗ 0.165 −1.88∗ 0.265
Female −0.151∗ 0.0748 −4.39x10∧−3 0.105 0.123 0.176
Ethnicity −0.967∗ 0.127 0.963∗ 0.151 −1.59∗ 0.236
Employed/self-employed −0.459∗ 0.122 0.394∗ 0.174 −0.435 0.226
Key-worker −0.249∗ 0.1 0.185 0.137 −0.199 0.228
Household income (£1000 s) −0.0120∗ 0.00119 1.70x10∧−3 1.92x10∧−3 −0.0190∗ 3.72x10∧−3
Household size 0.175∗ 0.0318 −0.0871∗ 0.0427 0.187∗ 0.0612
Baseline household earnings
(£1000 s)

−0.0135∗ 0.00201 9.34x10∧−3∗ 2.73x10∧−3 −0.0304∗ 6.28x10∧−3

Baseline employed/self-employed 1.17∗ 0.143 −0.33 0.189 0.841∗ 0.285
Baseline GHQ-12 0.0248∗ 0.00868 −0.0165 0.0105 0.0532∗ 0.0171
Baseline loneliness 0.374∗ 0.0752 0.0188 0.0959 0.374∗ 0.153
Baseline subjective financial
situation

2.70∗ 0.0591 −0.468∗ 0.0574 1.97∗ 0.114

North East 0.0917 0.253 0.0919 0.32 −1.05 0.603
North West 0.0645 0.158 −0.0199 0.203 −0.202 0.326
Yorkshire 0.102 0.181 0.197 0.221 −0.716∗ 0.363
East Midlands −0.156 0.172 0.387 0.25 −1.23∗ 0.416
West Midlands 0.124 0.164 −0.0282 0.203 −0.371 0.329
East England −0.0413 0.174 0.309 0.229 −1.17∗ 0.4
South East −0.014 0.158 0.677∗ 0.222 −1.09∗ 0.354
South West −0.151 0.183 0.233 0.243 −0.687 0.39
Wales 0.214 0.189 −0.164 0.25 −0.696 0.418
Scotland 0.241 0.183 0.338 0.25 −1.02∗ 0.403
Northern Ireland −0.212 0.207 0.148 0.269 −0.674 0.444
Constant 0.932 0.761
σ 2.71∗ 0.0516 −2.12∗ 0.0937 −3.72∗ 0.155
τ1 0.951 0.653 3.11∗ 1.22
τ2 6.41∗ 0.658 8.33∗ 1.26
τ3 10.3∗ 0.67
τ4 12.8∗ 0.683
N 7082 7893 8010
N observations 35 010 23 438 34 878

Note. IHC=informal household carer. ∗Significant at 5% level; se=standard error; GHQ-12=General Health Questionnaire-12

similar between the gender and household income subgroups.
There is a significant and positive main effect of caring in the non-
employed subgroup, but not in the employed subgroup. There is
a significant and positive main effect of caring for older, but not
younger participants, but note that effect sizes in both cases are
similar.

Figure 3 displays the results of analysing subjective financial
security by subgroup. There were significant and positive main
effects, indicating worse security, for people caring for adult chil-
dren and partners. In wave 9, there were significantly positive
effects for IHCs for children under 18 and partners, but no cor-
responding effect for their matched non-IHCs. In the time spent
caring subgroups, there was a significantly positive main effect
only for those spending 20–100 hours caring per week. There was a

significant and positive main effect for female, but not male IHCs.
The differential between IHCs and non-IHCs in wave 9 was greater
for female than male IHCs. Both employed and non-employed IHC
groups had a significant and positive main effect, but the size of
the effect was greater for IHCs not in employment. In the non-
employed subgroup, there were also significantly positive effects
in waves 6 and 9, with no corresponding effect for matched non-
IHCs. Patterns were similar in the older and younger subgroups.
Patterns were somewhat different in the subgroups with below
and above median household income, and there appeared to be a
differential impact of caring in waves 4, 6 and 9.

Figure 4 summarises the subgroup analysis of whether partic-
ipants were up to date with housing payments. Few significant
effects were seen overall, but there was a significant and negative
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Table 5. Model results for universal credit and household wealth change

UC Household wealth change

Coefficient se Coefficient se

IHC 0.319∗ 0.148 0.188∗ 0.0735
ln Age −0.917∗ 0.196 −0.0501 0.113
Female 0.169 0.141 0.0438 0.0618
Ethnicity 0.0473 0.191 −0.263∗ 0.107
Employed/self-employed −0.582∗ 0.251 −2.19x10∧−3 0.172
Key-worker −0.395 0.232 −0.0349 0.0942
Household income (£1000 s) −0.0163 0.0106 −0.0104∗ 3.34x10∧−3
Household size 0.0616 0.0577 0.057 0.0317
Baseline household earnings (£1000 s) −5.24x10∧−3 7.36x10∧−3 −5.72x10∧−4 2.48x10∧−3
Baseline employed/self-employed 0.982∗ 0.257 0.109 0.17
Baseline GHQ-12 −0.0203 0.0134 −5.15x10∧−3 6.91x10∧−3
Baseline loneliness 0.21 0.119 0.124∗ 0.0612
Baseline subjective financial situation 0.584∗ 0.073 0.336∗ 0.0377
North East 0.372 0.361 −0.029 0.189
North West −0.651∗ 0.294 0.02 0.135
Yorkshire −0.0161 0.257 0.0105 0.145
East Midlands 0.133 0.291 −0.0627 0.145
West Midlands −0.267 0.255 −0.0399 0.138
East England −0.269 0.295 0.0588 0.144
South East −0.839∗ 0.321 0.0442 0.129
South West −0.128 0.303 0.0668 0.149
Wales −0.835∗ 0.413 0.152 0.16
Scotland −0.155 0.313 0.323∗ 0.153
Northern Ireland 0.126 0.308 0.0359 0.166
Constant −0.953 0.912
τ1 −1.38∗ 0.547
τ2 2.75∗ 0.548
N 5727 5983

Note. IHC=informal household carer. ∗Significant at 5% level; se=standard error; GHQ-12=General Health Questionnaire-12; UC=universal credit

Figure 1. General health questionnaire results by subgroup
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Figure 2. Loneliness results by subgroup

Figure 3. Subjective financial security results by subgroup

main effect, indicating being less likely to be up to date, for IHCs
for children under 18.

Figure 5 illustrates the results of analysing whether partici-
pants were up to date with (non-housing) bills by subgroup. Again,
few significant effects were seen overall, but there was a trend
for the main effects of caring to increase with the time spent
caring. Female and non-employed IHCs were also significantly

more likely to be behind with bills, whereas male and employed
IHCs were not. The results patterns differ between younger and
older IHCs, and IHCs with below and above median household
income. However, there are few indicators of a disproportionate
impact of caring.

Figure 6 shows whether IHC subgroups were more likely than
matched non-IHCs to receive UC during the studied period,
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Figure 4. Housing payments up to date results by subgroup

Figure 5. Bills up to date results by subgroup

conditional on not receiving it at baseline. IHCs for children under
18, who provide continuous care, who are female, who are in
employment, and with a household income below the median,
were all more likely to receive UC.

Figure 7 illustrates the effect of caring on how household
wealth changed during the pandemic. A positive coefficient
indicates that household wealth was less likely to increase and

more likely to decrease. Significantly positive coefficients were
seen for those caring for a partner, caring for under 20 hours per
week, and those above the median age.

Fig. A1 summarises the results of analysing whether partici-
pants were above the GHQ-12 caseness threshold of 4, with full
results given in Table A22 and Table A23. Results are generally
similar to analysing GHQ-12 Likert scores.
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Figure 6. Universal credit results by subgroup

Discussion
The results show that during the COVID-19 pandemic, people
who provided informal care for someone in their household were
worse off in terms of mental health, loneliness, and a range of
financial measures compared to people with similar characteris-
tics who were not IHCs.

There are few previous studies on IHC financial wellbeing
during the COVID-19 pandemic (Carers UK, 2020), although Jones
(2022) and Wong et al. (2022) use a similar approach to provide
evidence of worse labour market outcomes for people with dis-
abilities. There are some studies on carer mental health during
the period, including Costi et al. (2023), who examine people
providing informal care outside the household using the COVID-
19 UKHLS survey. The most similar study to ours is Whitley et
al. (2021). They also use IHCs’ GHQ-12 responses in the main
survey and two waves of the COVID-19 UKHLS survey, and in
line with our results show a decline in mental health compared
to non-IHCs. We expand on this work, not only by exploring a
wider range of outcomes, but also by using all COVID-19 survey
waves. We also use a matched comparison group, in contrast to
the aforementioned study, which provides more robust evidence
of a causal effect of caring. Mak et al. (2021) studied carer mental
health and loneliness using the University College London COVID-
19 social study. In line with our findings they show a decline in
mental health, but no effect for loneliness. This may be due to
using a different measure of loneliness, or due to the fact that,
although they used propensity score matching, they were not able
to match on pre-covid outcomes. We also study a longer time
frame, up to September 2021, as opposed to October 2020.

There were fluctuations in outcomes as the pandemic pro-
gressed over the study period, often indicating a worsening for
IHCs, or an improvement only for non-IHCs. By the end of the
study period, in September 2021, both mental health and lone-
liness for non-IHCs had improved compared to April 2020. This
is in line with previous findings that, after a sharp initial fall,
the UK general population’s mental health gradually recovered
during the pandemic (Fancourt et al. 2021; O’Connor et al. 2021).
However, the wave 9 IHC interactions indicate that gaps remained
between IHCs and non-IHCs for mental health, and IHC loneliness
was even more severe by September 2021 than it was in April
2020. There were also indications that people felt less financially
secure at the end of the studied period than at the start, with IHCs
worse off than non-IHCs. This is in line with findings that IHCs’
household wealth was more likely to decline over the course of
the pandemic. Our results hence indicate the probability of long-
term mental health and financial impacts of the pandemic on
IHCs and there is a need to include IHC support as part of a post-
covid recovery plan. Further follow-up of IHCs’ outcomes would
also be desirable in the light of declining mental health, and given
the growing cost of living crisis, rising energy costs, and the fact
that being behind with bills or housing payments can escalate into
more serious financial situations.

The impact of the COVID-19 pandemic and response to it was
not felt equally by all IHCs. This suggests that some groups may
require greater, and more targeted, support. In particular, there
were indications that mental health, loneliness, and financial
status all became worse the more time people spent caring, with
the hardest hit being those who provided round-the-clock care.
There were also different outcomes depending on who individuals
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Figure 7. Household wealth change results by subgroup

were caring for. Those caring for a partner tended to fare worse
than comparable non-IHCs over a range of outcomes. On the other
hand, there were almost no significant effects observed for those
caring for a parent. Outcomes also tended to be better for IHCs
in employment compared to those not in employment. It would
be constructive in future research to examine the latter group
further, as it was not possible in the data to distinguish between
people seeking employment and retired people. It is likely that
each will have been affected differently by the pandemic.

That the pandemic’s effects were heterogeneous is in line with
previous findings that the mental health (Ma et al. 2018; Bom et al.
2019) and financial (Heitmueller and Inglis 2007) impact of caring
can depend on the characteristics of both the carer and the person
being cared for. A useful avenue of future investigation would be
to explore what drove the heterogeneity of IHC experiences by
investigating the causes of the observed differences between IHCs
and non-IHCs during the pandemic. Some IHCs may have seen a
positive effect, for example, if they were furloughed from their job,
reducing the time pressures of caring while maintaining employ-
ment. Other IHCs may have experienced more time pressure and
increased burden due to reduced help from outside the house-
hold. Informal caring for people in other households was not
prevented by pandemic restrictions, and in fact saw an increase
following the onset of COVID-19 (Office for National Statistics
2020). Formal carers were classed as key workers (Department
for Education and Cabinet Office 2022), and so could continue
providing services. Yet there are many reasons that some house-
holds may have received reduced outside help, leading to more
within-household care. For example, carers for people ouside the

household may have been confused about changing and unclear
restrictions. People being cared for may have felt at risk from
visitors from outside their household, whether from informal or
paid carers. It could also be that at various periods carers or people
being cared for were isolating.

It would also be useful in future to explore the links between
the studied outcome variables, in particular the complex relation-
ships between mental health and financial status.

In this study we did not seek to disentangle the direct effects of
COVID-19 and the effects of the various policies and interventions
employed in response to it, as this would have been difficult given
the data. So for example, it was not possible to examine if men-
tal health declines were attributable to anxiety about catching
the disease, movement/activity restrictions, anxiety about anti-
COVID-19 measures being ineffectual, or many other possible
causes. Nevertheless, it is hoped that highlighting which IHC
groups were most affected and how during the pandemic will
help target future interventions and make best use of resources.
This latter is especially needed given that, particularly in the early
stages of the crisis, it is not clear that cost effectiveness was a con-
cern when implementing COVID-19 interventions (National Audit
Office 2020; Raffle 2020; House of Commons Public Accounts
Committee 2021; Limb 2021).

There are two important questions regarding the interpretation
and applicability of the results: First, to what extent were observed
differences caused by participants being IHCs, and second, to
what extent were differences caused by the COVID-19 pandemic
and response to it. To address the first question, a range of
sophisticated techniques were used to maximise the chances of
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identifying causal inference. IHCs were matched with non-IHCs
with similar baseline characteristics, so that caring was likely to
be the salient difference between them. We used Mahalanobis dis-
tance matching, as there is evidence that it is superior to propen-
sity score matching in identifying causality (King and Nielsen
2019). When running regression models, the matching variables
and other covariates were included, to further control for dif-
ferences between IHCs and non-IHCs. Finally, for longitudinal
models, random effects were included, which can control for
differences in unobserved characteristics, provided such charac-
teristics are constant over time. However, despite these measures,
it is not possible to say conclusively that differences between IHCs
and non-IHCs are specifically caused by caring, and we do not
make any claims to have definitively identified any causal effects
in this study.

Regarding the second question, we do not attempt to present
a counterfactual as to what outcomes would have been in the
absence of the pandemic. Previous research has shown that caring
can have adverse effects on both quality of life and finances (Foley
et al. 2021). This means that, even in the absence of the pandemic,
it might be expected that a cohort of IHCs would show worse out-
comes over time compared to a cohort of non-IHCs, although both
groups were similar at baseline. Yet, even if, hypothetically, the
pandemic did not disproportionately affect IHCs, their outcomes
are still worse than their non-IHC counterparts. Thus there is a
policy need to address such inequalities.

In addition to the strengths and weaknesses regarding analysis
techniques and causality discussed above, this paper has several
other strengths and weaknesses. It is a strength that it makes
use of detailed and timely data, which was longitudinal with fre-
quent sampling points during crucial phases of the pandemic. We
also studied a wide range of disparate outcomes, which enables
a broad picture of the IHC experience during COVID-19 to be
studied.

On the other hand, it is a weakness that COVID-19 survey
participants were asked if they were an IHC only in a subset of
waves, and first in wave 4 in July 2020. Thus it is difficult to know
if someone was an IHC during the crucial first few months of the
pandemic, although 70% of studied IHCs also reported being an
IHC in a main survey wave before 1/3/20.

Conclusion
Our results have important implications. They show that inequal-
ities have developed between IHCs and non-IHCs during the
COVID-19 pandemic. There is an urgent need for interventions
to address IHC welfare, with those who spend longer caring and
caring for a partner a priority. Long COVID-19 may also lead to
increased numbers of IHCs in future. The findings also highlight
the need to plan for future crises to prevent exacerbating such
inequalities going forward. Further research could usefully review
the services available for IHCs during the pandemic, and how they
did and did not support IHC needs.

Supplementary Data
Supplementary data is available at Oxford Open Economics online.
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