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ABSTRACT
Objectives  We investigated associations between 
multiple sociodemographic characteristics (sex, age, 
occupational social class, education and ethnicity) and 
self-reported healthcare disruptions during the early 
stages of the COVID-19 pandemic.
Design  Coordinated analysis of prospective population 
surveys.
Setting  Community-dwelling participants in the UK 
between April 2020 and January 2021.
Participants  Over 68 000 participants from 12 
longitudinal studies.
Outcomes  Self-reported healthcare disruption to 
medication access, procedures and appointments.
Results  Prevalence of healthcare disruption varied 
substantially across studies: between 6% and 32% 
reported any disruption, with 1%–10% experiencing 
disruptions in medication, 1%–17% experiencing 
disruption in procedures and 4%–28% experiencing 
disruption in clinical appointments. Females (OR 1.27; 
95% CI 1.15 to 1.40; I2=54%), older persons (eg, OR 1.39; 
95% CI 1.13 to 1.72; I2=77% for 65–75 years vs 45–54 
years) and ethnic minorities (excluding white minorities) 
(OR 1.19; 95% CI 1.05 to 1.35; I2=0% vs white) were more 
likely to report healthcare disruptions. Those in a more 
disadvantaged social class were also more likely to report 
healthcare disruptions (eg, OR 1.17; 95% CI 1.08 to 1.27; 
I2=0% for manual/routine vs managerial/professional), 
but no clear differences were observed by education. We 
did not find evidence that these associations differed by 
shielding status.
Conclusions  Healthcare disruptions during the COVID-19 
pandemic could contribute to the maintenance or widening 
of existing health inequalities.

INTRODUCTION
The COVID-19 pandemic has affected all 
aspects of society. Health systems worldwide 
have faced major disruption as they respond 
to large increases in demand arising from the 

COVID-19 disease.1–5 Furthermore, health-
care access has been reduced by govern-
mental control measures and the public’s fear 
of contracting infection.6 Disruptions may 
have both short-term and long-term health 
consequences as preventive treatments are 
foregone, disease surveillance is interrupted 
and disease diagnoses are delayed. While the 
disruption of health systems can impact the 
entire population, it has become apparent 
that not all groups have been affected equally. 
For example, recent evidence has demon-
strated that both elective and emergency 
hospital admissions vary by socioeconomic 
deprivation and ethnic minority quintiles, 
with the more deprived areas showing a large 
fall in elective admissions, and areas with 

STRENGTHS AND LIMITATIONS OF THIS STUDY
	⇒ We conducted coordinated primary analyses in 12 
UK longitudinal population studies, and pooled re-
sults using a random effects meta-analysis.

	⇒ Use of multiple studies increased statistical power 
to look at subpopulations such as ethnic minority 
groups across cohorts and allowed for greater ex-
amination of how inequalities were patterned by 
age.

	⇒ Most studies were weighted to be representative of 
their target ages in the UK population, and findings 
were robust to excluding those that were not.

	⇒ We did not adjust for whether respondents needed 
healthcare, so the inequalities observed may be at 
least partly attributable to inequalities in needing 
healthcare.

	⇒ Data on prepandemic healthcare disruption were 
not available, so we could not tell if inequalities in 
healthcare disruption had widened or narrowed 
during the pandemic.
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high ethnic minority populations showing larger falls in 
emergency admissions.5 Understanding the impacts of 
the pandemic on health systems and on equity of health-
care access is therefore a major policy priority.

In the UK, the National Health Service (NHS) provides 
free healthcare and prioritises equity of delivery. However, 
the UK’s relatively high COVID-19 burden and associated 
repeated lockdown measures have raised concerns that 
the health system may not be providing accessible care to 
those who need it most. Recent reports from NHS Digital 
indicate a large increase in those waiting 12 months or 
more for elective treatments in February 2021 compared 
with March 2020.7 Furthermore, despite decreases in 
attendance at accident and emergency (A&E) services,4 
the number of patients waiting over 12 hours for admis-
sion was 34% higher in January 2021 than January 2020. 
Disruption to pharmacological treatments has also been 
reported with delays in accessing medication.8 9 However, 
a comprehensive assessment of inequalities in healthcare 
disruption in the community is lacking.

It is well known that health systems do not meet the 
needs of all social groups equitably, with marked health 
inequalities by sex, ethnicity and socioeconomic posi-
tion.10 11 For example, the inverse care law demon-
strates that health service provision is often not allocated 
according to need, with more socioeconomically deprived 
areas relatively underserved.12 Given the barriers that 
some social groups face in accessing high-quality health-
care, there is considerable concern that disadvantaged 
groups (eg, ethnic minorities) will be disproportionately 
impacted by healthcare disruption during the COVID-19 
pandemic, as some emerging evidence suggests.13 14

Harnessing multiple longitudinal studies allows 
inequalities to be studied in detail by improving statistical 
power and allows consistency of findings to be investi-
gated. We therefore aimed to investigate inequalities in 
healthcare disruption during the COVID-19 pandemic in 
12 population-based longitudinal studies, to help inform 
targeting of policy responses as we move out of the 
acute phases of the pandemic. We investigate healthcare 
disruptions (including prescription or medication access, 
procedures or surgery, clinical appointments) by sex, age, 
ethnicity, education and occupational social class and we 
explore whether associations differ by age, or for those 
who have been recommended to ‘shield’ due to clinical 
vulnerability.

METHODS
Design
The UK National Core Studies–Longitudinal Health and 
Wellbeing programme aims to draw together data from 
multiple UK population-based longitudinal studies to 
answer questions relevant to the pandemic response. By 
coordinating analyses within each study and statistically 
pooling results in a meta-analysis, we can provide robust 
evidence to understand healthcare disruptions during 
the pandemic.

Participants
Data were from 12 UK population studies which had 
conducted surveys both before and during the COVID-19 
pandemic. Details of the design, sample frames, current 
age range, timing of the COVID-19 surveys, response 
rates and analytical sample size are available in online 
supplemental table S1 in supplementary file 4.

Our population of interest is the current UK popu-
lation aged 16 years or older. The following studies are 
considered to be nationally representative samples of 
their target age groups: the Millennium Cohort Study 
(MCS)15; Next Steps (NS)16; the 1970 British Cohort 
Study (BCS70)17; the National Child Development Study 
(NCDS)18; the National Survey of Health and Develop-
ment (NSHD)19 20; Understanding Society (USOC)21; and 
the English Longitudinal Study of Ageing (ELSA).22 We 
also included the Avon Longitudinal Study of Parents and 
Children (ALSPAC-G1)23; the parents of the ALSPAC-G1 
cohort which we refer to as ALSPAC-G024; the Born in 
Bradford (BIB) study25 26; Generation Scotland: the Scot-
tish Family Health Study (GS)27; and the UK Adult Twin 
Registry (TwinsUK).28 29 We present the results from all 
12 studies in the main manuscript and results restricted 
to representative samples in online supplemental file 1.

We can further categorise these studies into age-
homogenous birth cohorts (where all individuals were of 
similar age within each cohort) and age-heterogeneous 
studies (each covering a range of age groups). The age-
homogenous studies include MCS, ALSPAC-G1, NS, BCS, 
NCDS and NSHD. The age-heterogenous studies include 
BIB, USOC, GS, ALSPAC-G0, TwinsUK and ELSA. Analyt-
ical samples were defined within each study based on 
respondents who had no missing data on at least one 
healthcare disruption outcome in a COVID-19 survey 
and on a minimum set of covariates (sex, ethnicity and 
age where relevant). Most studies were weighted to be 
representative of their target populations accounting 
for differential non-response.20 30 31 Weights were not 
available for BIB or TwinsUK. Studies were ordered for 
presentation by age of sample (youngest to oldest), with 
the age-homogenous cohorts first, followed by the age-
heterogenous studies. Missing data within surveys were 
generally low, especially for healthcare disruption vari-
ables, but approximately 5%–10% of respondents across 
studies were excluded due to missing baseline covariates.

Measures
Below we describe the overall approach to measuring 
each variable in the analysis.

Outcomes
We assessed self-reported disruptions to prescriptions or 
medication access; procedures or surgery; and appoint-
ments (eg, with a general practitioner or outpatient 
services); and a combined variable indicating disrup-
tions to any of the aforementioned. Any deviation from 
planned or existing treatment was coded as a disruption, 
regardless of the reason for the disruption. The wording 

copyright.
 on O

ctober 17, 2022 at U
niversity of G

lasgow
. P

rotected by
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2022-064981 on 13 O

ctober 2022. D
ow

nloaded from
 

https://dx.doi.org/10.1136/bmjopen-2022-064981
https://dx.doi.org/10.1136/bmjopen-2022-064981
https://dx.doi.org/10.1136/bmjopen-2022-064981
http://bmjopen.bmj.com/


3Maddock J, et al. BMJ Open 2022;12:e064981. doi:10.1136/bmjopen-2022-064981

Open access

of the questions was the same for MCS, NS, BCS70, NCDS 
and NSHD. There was variation in how the questions were 
asked in the other studies. Full details of the questions 
and coding used within each study are available in online 
supplemental file 2. ALSPAC did not have information 
about prescriptions or medication access. BIB did not 
have information about procedures or surgery. TwinsUK 
did not have information about procedures or surgery or 
appointments. Where multiple pandemic survey waves 
had been included, we coded for any disruptions reported 
up to and including the most recent. This meant at least 
7 months of follow-up for most studies (GS had five and 
ELSA had four, while ALSPAC had the longest follow-up 
period at 9 months). Online supplemental table S3 shows 
how the prevalence for any experience of each disruption 
accumulated across the six USOC surveys. The majority 
of those who experienced each type of healthcare disrup-
tion had already experienced it by the end of May 2020.

Indicators of inequality
We assessed inequalities associated with key sociodemo-
graphic characteristics, that is, sex, age, ethnicity, educa-
tion and occupational social class. For age, we considered 
age groups categorised as: 16–24; 25–34; 35–44; 45–54; 
55–64; 65–74; and 75+ years. Depending on the level of 
detail of ethnicity available, we examined both a binary 
(white (including white minorities) vs ethnic minorities 
(excluding white minorities)) and a finer categorisation 
of ethnicity (white, south asian, black, mixed, other asian, 
other ethnic minority). For education, we distinguished 
between degree or equivalent; A-level or equivalent 
(ie, post-compulsory schooling qualifications); General 
Certificate of Secondary Education (GCSE) or equivalent 
(ie, qualifications for completing compulsory schooling); 
and fewer or no qualifications. We also examined occu-
pational class with the following categories (based on 
different coding schemes in different studies): profes-
sional/managerial; intermediate; routine/manual; and 
other (which included never/long-term non-employed 
and, in some studies, respondents who could not be clas-
sified elsewhere). Respondents’ education and occupa-
tional class were not available in the MCS or ALSPAC-G1, 
so we considered parental education or household social 
class. For full details, see online supplemental file 2.

Moderators
We decided a priori to examine modification by age and 
clinical vulnerability to COVID-19 to see whether inequal-
ities varied by life stage or were particularly acute for 
those with higher healthcare needs and at higher risk 
from COVID-19 harms. For moderation by age, the age-
heterogeneous studies split their samples into the age 
bands covered, while age-homogeneous cohorts were 
included within the appropriate age bands (see above 
for banding). In the UK, clinically extremely vulnerable 
people were advised to stay at home (‘shield’) during the 
pandemic. Respondents were directly asked whether they 
had received a letter from the NHS advising them to stay 

at home and protect themselves. Specific survey questions 
can be found in online supplemental file 2.

Other variables
The following covariates were also included where rele-
vant and available within each study: UK nation (ie, 
England, Scotland, Wales or Northern Ireland); house-
hold composition (based on partnership status and 
whether there were children in the household); and 
prepandemic self-reported health (good vs poor).

Analysis
Within each study, distributions of sociodemographic 
characteristics and healthcare disruption were examined. 
Then, each healthcare disruption outcome was regressed 
on each indicator of inequality (ie, sex, age, ethnicity, 
education and occupational class). Unadjusted associa-
tions are included in online supplemental file 3. Since 
our aim was primarily to describe inequalities, we focus on 
presenting associations with minimal adjustment only for 
sex, age and ethnicity when applicable. To assess whether 
associations were independent of other related factors, 
we also provide results in online supplemental file 3 for 
any healthcare disruption which additionally adjust for 
education, occupational class, UK nation (where appro-
priate), household composition and prepandemic self-
reported health. Moderation by age and shielding status 
was assessed using stratified models.

Results were then meta-analysed for each outcome 
for the full sample, and within age and shielding strata. 
We used a random effects meta-analysis with restricted 
maximum likelihood. For stratified results, a test of 
group differences was performed using the subgroup 
meta-analysis command. We report heterogeneity using 
the I2 statistic (0% indicates low variation between esti-
mates across studies, while values closer to 100% indicate 
greater heterogeneity).

Finally, in sensitivity analyses we restricted the meta-
analyses to representative studies (MCS, NS, BCS70, 
NCDS and NSHD, USOC and ELSA). Meta-analyses were 
conducted in Stata V.16.32

Patient and public involvement
None.

RESULTS
Descriptive statistics
The distribution of demographic and socioeconomic 
characteristics within each study is presented in table 1. 
A total of 68 912 participants were included in the coor-
dinated analysis. Due to study design, participants from 
BIB were all female, as were the vast majority (89.4%) 
from TwinsUK. The age ranged from 16 years in BIB and 
USOC to 90+ years in TwinsUK and ELSA.

Overall, the prevalence of any healthcare disrup-
tion ranged from 6.4% in TwinsUK to 31.8% in USOC 
(figure  1). Table  2 shows that disruptions to medical 
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appointments were most common, ranging from 3.5% 
(ELSA) to 28.4% (USOC). Disruptions in prescriptions 
or medication access varied from 0.8% (ELSA) to 10.4% 
(GS). Disruptions to procedures or surgery were least 
common ranging from 0.7% (MCS) to 16.8% (ELSA).

The following sections describe the results adjusted for 
sex, age and ethnicity when applicable. Unadjusted results 
and results adjusted for education, occupational class, UK 
nation (where appropriate), household composition and 
prepandemic self-reported health can be found in online 
supplemental file 3. The associations were largely robust 
to further adjustment.

Sex and healthcare disruptions
Across all studies, females were generally more likely to 
report any healthcare disruptions than males (see online 
supplemental table S4 for details).

Pooled results from the meta-analysis demonstrate that 
females had increased odds of any healthcare disruption 
compared with males (OR 1.27; 95% CI 1.15 to 1.40; 
I2=54%, figure  2, online supplemental file 3). Similar 
associations were observed for disruptions to appoint-
ments (OR 1.33; 95% CI 1.17 to 1.52; I2=60%). The asso-
ciation between sex and disruptions to procedures and 

Figure 1  Prevalence (and 95% CIs) of any healthcare 
disruption by study. Sources: Millennium Cohort Study 
(MCS); Children of the Avon Longitudinal Study of Parents 
and Children (ALSPAC-G1); Next Steps (NS); 1970 British 
Cohort Study (BCS70); National Child Development Study 
(NCDS); National Survey of Health and Development (NSHD); 
Born in Bradford (BIB); Understanding Society (USOC); 
Generation Scotland: the Scottish Family Health Study (GS); 
parents of ALSPAC (ALSPAC-G0); UK Adult Twin Registry 
(TwinsUK); English Longitudinal Study of Ageing (ELSA). 
Studies are ordered by age homogeneity/heterogeneity 
and mean age of respondents at the time of the interview. 
Samples for each study were restricted to respondents 
with non-missing information on healthcare disruptions and 
valid information on sex, social class, education and (where 
applicable) age and ethnicity. All information about how data 
were collected and variables were coded is available in online 
supplemental file 2.
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medications crossed the null (online supplemental file 3 
and figure 2).

There were differences in the association between 
sex and healthcare disruption when stratified by age 
(p<0.001, online supplemental file 3). The odds of having 
any healthcare disruption for females was highest among 
16–24 year-olds (OR 2.22; 95% CI 1.63 to 3.02; I2=0%, 
Supplementary File 3). An association between sex and 
healthcare disruption was observed up to age 54 years 
but there were no clear associations among those aged 55 
years and above. There was no evidence that the associa-
tion between sex and healthcare disruption differed by 
shielding and non-shielding groups (Supplementary File 
3).

Age and healthcare disruptions
A higher prevalence of having any healthcare disruption 
was observed among older participants of the national 
birth cohorts where the same questionnaire was used 
(figure 1). This age difference was also observed among 
the ALSPAC studies and for other age-heterogenous 
studies as seen in online supplemental table S4.

The meta-analysis including age-heterogenous studies 
was supportive of age differences for any healthcare 
disruptions (eg, OR 1.39; 95% CI 1.13 to 1.72; I2=77% for 
65–75 years vs 45–54 years) (figure 3, online supplemental 

file 3). Disruptions seemed less likely in younger age 
groups and more likely among older age groups, though 
some estimates cross the null and had high heterogeneity, 
which may be because of few studies in specific age cate-
gories (figure 3, online supplemental file 3). Associations 
for disruptions to medical appointments and procedures 
or surgery showed these age differences more clearly 
(figure 3, online supplemental file 3).

There were no clear differences in the association with 
age and any healthcare disruption by shielding status. 
However, for those who were shielding, CIs were wide 
(Supplementary File 3). The magnitude for the associ-
ation of healthcare disruption among 75 year-olds and 
above vs 45–54 year-olds was higher among the non-
shielding group (OR 1.61; 95% CI 1.17 to 2.22; I2=79%) 
compared with the shielding group (OR 0.83; 95% CI 
0.51 to 1.37; I2=83%, Supplementary File 3).

Ethnicity and healthcare disruptions
Among the studies that had data on ethnicity, between 
7.8% (BIB) and 31.9% (USOC) of the white groups 
reported healthcare disruption. Between 8.3% (TwinsUK) 
and 23.6% (GS) of ethnic minority groups reported 
having any healthcare disruption (online supplemental 
table S4).

In meta-analysis, ethnic minorities compared with 
white groups had increased odds of any healthcare 
disruption (OR 1.19; 95% CI 1.05 to 1.35; I2=0%, figure 4 
and Supplementary File 3). This association was less clear 
for specific domains of healthcare disruption (figure 4, 
online supplemental file 3). Among the studies that had 
a finer categorisation of ethnicity, only the black ethnic 
groups had clearly raised odds for any healthcare disrup-
tion compared with white groups (OR 1.38; 95% CI 1.03 
to 1.84; I2=0%). Associations with healthcare disruption 
were less evident for other ethnic groups but were impre-
cisely estimated (figure 4, online supplemental file 3).

There were no major differences in associations 
between ethnicity and any healthcare disruption by 
age, though this may simply be due to low power as CIs 
were wide (Supplementary File 3). The clearest associ-
ations with ethnic minority groups were within the age 
ranges of 35–44 and 45–74 years (OR 1.31; 95% CI 1.01 
to 1.71; I2=0% and OR 1.61; 95% CI 1.16 to 2.22; I2=0%). 
The mixed ethnicity group was also at particular risk for 
disruption in the 16–24 years age range (OR 2.50; 95% 
CI 1.25 to 5.02; I2=0%). The magnitude for the associ-
ation between any healthcare disruptions among ethnic 
minority groups versus white groups was higher among 
those who were shielding (OR 1.56; 95% CI 1.01 to 2.39; 
compared with OR 1.06; 95% CI 0.86 to 1.31 for non-
shielding). This observation was consistent across more 
granular ethnicity categories, but CIs were wide (Supple-
mentary File 3).

Education and healthcare disruptions
There was no clear pattern in the prevalence of health-
care disruption across education levels. For example, in 

Figure 2  Associations between female (compared with 
male) sex and healthcare disruption. Sources: Millennium 
Cohort Study (MCS); Children of the Avon Longitudinal Study 
of Parents and Children (ALSPAC-G1); Next Steps (NS); 1970 
British Cohort Study (BCS70); National Child Development 
Study (NCDS); National Survey of Health and Development 
(NSHD); Understanding Society (USOC); Generation 
Scotland: the Scottish Family Health Study (GS); parents of 
ALSPAC (ALSPAC-G0); UK Adult Twin Registry (TwinsUK); 
English Longitudinal Study of Ageing (ELSA). Adjusted for 
age and ethnicity where applicable.
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USOC 29.7% of those with any healthcare disruption had 
a degree or equivalent and 39% had no school-leaving 
qualifications. In TwinsUK, 9.9% of those with any health-
care disruption had a degree or equivalent and 6.1% had 
no school leaving (online supplemental table S4).

In meta-analysis, we did not observe clear associations 
between education level and healthcare disruption, other 
than that those without school-leaving qualifications had 
raised odds of disruptions to procedures or surgery (OR 
1.26; 95% CI 1.11 to 1.44; I2=0%; Supplementary File 3 
and figure 5). We did not observe differences by age or 
shielding status (Supplementary File 3).

Occupational class and healthcare disruptions
The prevalence of any healthcare disruption ranged from 
9.7% (BIB) to 25.7% (USOC) among the professional/

managerial social class and from 9.3% (BIB) to 27.6% 
(USOC) for the manual/routine social class (online 
supplemental table S4).

Results from meta-analysis show that those in a more 
disadvantaged occupational class were more likely to 
report any healthcare disruptions (eg, OR 1.17; 95% 
CI 1.08 to 1.27; I2=0% for manual/routine compared 
with professional/managerial, figure  6, online supple-
mental file 3). The OR was greatest for the other occu-
pational class category (OR 1.51; 95% CI 1.12 to 2.04); 
however, the I2 was also large (80%). "The large I2 implies 
considerable between study heterogenity. It is worth 
noting that two of the four individual studies (MCS and 
ELSA) that did not show clear associations for this cate-
gory were at the extremes of the age range considered. 

Figure 3  Associations between age (compared with 45–54 year-olds) and healthcare disruption. Sources: Born in Bradford 
(BIB); Understanding Society (USOC); Generation Scotland: the Scottish Family Health Study (GS); parents of ALSPAC 
(ALSPAC-G0); UK Adult Twin Registry (TwinsUK); English Longitudinal Study of Ageing (ELSA). Adjusted for sex and ethnicity 
where applicable.
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Similar associations were seen for domains of healthcare 
disruption, with the largest inequalities seen for access 
to medications. We did not observe differences by age or 
shielding status (Supplementary File 3).

Sensitivity analysis
There were no major differences in the results after 
restricting to representative samples (Supplementary file 
1).

DISCUSSION
Our study demonstrates marked inequalities in healthcare 
disruption during the COVID-19 pandemic by harnessing 
data from 12 UK longitudinal studies. Females were more 

likely to report healthcare disruptions than males, espe-
cially at younger ages (<55 years). This inequality was 
observed for each healthcare disruption type including 
prescription medication, procedures or surgery and 
appointments as well as a combined measure for any of 
these disruptions. Older adults were especially likely to 
report disruptions to medical appointments and proce-
dures and surgeries compared with their younger coun-
terparts. Ethnic minority (excluding white minorities) 
groups were more likely to report healthcare disruption 
compared with white (including white minorities) groups. 
Furthermore, when stratifying results by shielding status, 
the magnitude for the association between any healthcare 
disruptions among ethnic minority groups (compared 

Figure 4  Associations between ethnicity (compared with white groups) and healthcare disruption. Sources: Millennium 
Cohort Study (MCS); Children of the Avon Longitudinal Study of Parents and Children (ALSPAC-G1); Next Steps (NS); Born in 
Bradford (BIB); Understanding Society (USOC); Generation Scotland: the Scottish Family Health Study (GS); parents of ALSPAC 
(ALSPAC-G0); UK Adult Twin Registry (TwinsUK); English Longitudinal Study of Ageing (ELSA). Panels illustrate findings for 
some larger ethnic groups separately and the final panel presents results for all non-white ethnic minorities combined. Adjusted 
for age and sex where applicable.
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with white groups) was higher among those who were 
shielding. In studies where a finer breakdown of ethnicity 
was possible, black ethnic minority groups had the most 
clearly increased odds of disruption compared with white 
ethnic groups. Occupational class was also found to be 
associated with healthcare disruption with those in a 
routine/manual occupation or other (which included 
never/long-term non-employed) being more likely to 

experience healthcare disruption than those in a mana-
gerial/professional occupation. No clear association 
between education and healthcare disruption was found 
in the main, age or shielding status-stratified analyses.

The direct burden of COVID-19 on health services 
across the globe has been colossal and remains so in some 
countries, with prioritisation of patients with COVID-19, 
leaving less capacity and resources for non-COVID-19 

Figure 5  Associations between education (compared with degree level) and healthcare disruption. GCSE, General Certificate 
of Secondary Education. Sources: Millennium Cohort Study (MCS); Children of the Avon Longitudinal Study of Parents and 
Children (ALSPAC-G1); Next Steps (NS); 1970 British Cohort Study (BCS70); National Child Development Study (NCDS); 
National Survey of Health and Development (NSHD); Born in Bradford (BIB); Understanding Society (USOC); Generation 
Scotland: the Scottish Family Health Study (GS); parents of ALSPAC (ALSPAC-G0); UK Adult Twin Registry (TwinsUK); English 
Longitudinal Study of Ageing (ELSA). Adjusted for age, sex and ethnicity where applicable.

Figure 6  Associations between occupational social class (compared with professional/managerial) and healthcare disruption. 
Sources: Millennium Cohort Study (MCS); Children of the Avon Longitudinal Study of Parents and Children (ALSPAC-G1); Next 
Steps (NS); 1970 British Cohort Study (BCS70); National Child Development Study (NCDS); National Survey of Health and 
Development (NSHD); Born in Bradford (BIB); Understanding Society (USOC); Generation Scotland: the Scottish Family Health 
Study (GS); parents of ALSPAC (ALSPAC-G0); English Longitudinal Study of Ageing (ELSA). Adjusted for age, sex and ethnicity 
where applicable.
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healthcare. Furthermore, associated repeated lockdown 
measures are also likely to decrease healthcare access 
and availability with a decrease in the number of people 
attending A&E services,4 and reports of difficulties 
accessing medication.9

Our findings are consistent with current evidence from 
a smaller subset of the studies examined here, suggesting 
that females are more likely to experience disruption to 
planned surgery, medical procedures or other medical 
appointments during lockdown.13 Furthermore, our 
results show that older adults were more likely to report 
healthcare disruption as compared with their younger 
counterparts, especially disruptions to medical appoint-
ments and planned procedures or surgeries. This finding 
is consistent with current UK evidence indicating that 
older adults experience more delays and disruption to 
health services.33–36 Black ethnic minority groups were 
also found to be at increased risk of healthcare disrup-
tion compared with white ethnic groups—an issue of 
particular concern given prepandemic ethnic inequal-
ities in healthcare.37 The inequalities by occupational 
class we found are consistent with prior evidence of socio-
economic healthcare inequalities reported in the UK in 
the past decade,38 and highlight that these have still been 
present in the COVID-19 pandemic. Associations with 
occupational class were clearer than those for education, 
which is also an indicator of socioeconomic position but 
may have been a more distal influence.

The sex inequalities observed in this study could 
partially be explained by a disproportional increase in 
childcare responsibilities for women,39 which may have 
made it more difficult to access healthcare. However, in 
this study we adjusted for household composition and 
associations for sex were robust to further adjustment on 
this variable.

Our results also show that older adults were more likely 
to report healthcare disruption than younger adults. 
There are many reasons why older people may have expe-
rienced an increase in healthcare disruption during the 
COVID-19 pandemic compared with younger people, 
including fear of becoming infected while visiting a care 
facility, difficulties engaging in telemedicine (using tech-
nology to deliver care)33–35 and greater frailty, resulting in 
more healthcare utilisation and subsequent disruption.36

One explanation for the inequality in healthcare 
disruption among black ethnic minority group may be 
due to adverse effects of loss of income, unstable housing, 
increased psychological distress and reduced community 
support brought about by lockdown restrictions. Another 
explanation could stem from a disproportionate repre-
sentation of ethnic minority populations among key 
workers, who are subjected to increased and antisocial 
working hours.

Strengths and limitations
The analysis brings together data from 12 longitudinal 
studies with rich and sensitive information on healthcare 
disruption. This study is strengthened by the coordinated 

investigation in multiple longitudinal studies with 
differing study designs, different target populations and 
varying selection and attrition processes. Our combined 
approach provides the largest sample size available to 
prospectively investigate differences between ethnic 
groups, within representative population-based samples. 
What’s more, though using non-response weights avail-
able, the proportion of ethnic minority groups within 
most studies is representative of the UK population. 
Moreover, the use of multiple studies increased statistical 
power to look at subpopulations such as ethnic minority 
groups across cohorts and allowed for greater examina-
tion of how inequalities were patterned by age. While 
not all 12 studies were representative of the population 
of interest, removing them in sensitivity analyses did not 
change our conclusions. Our novel approach to coordi-
nated analyses harnessing multiple data sets therefore 
allowed research questions to be addressed which would 
not otherwise be possible.

Differences between studies in a range of factors 
including measurement of healthcare disruption, timing 
of surveys, design, response rates and differential selec-
tion into the COVID-19 sweeps are potentially respon-
sible for heterogeneity in estimates. However, despite this 
heterogeneity, the key findings were consistent across 
most data sets. Furthermore, this heterogeneity can be 
informative, for example, by virtue of mixing age-specific 
and age range studies, we identified that sex inequalities 
were stronger at younger ages. The definition of health-
care disruption used may also have contained a range of 
disruptions of greater or lesser severity, and there may 
have been further inequalities in the severity of disrup-
tions experienced; however, we were not able to assess this 
using the available data. We also could not assess prepan-
demic inequalities in healthcare disruption, though other 
studies have indicated massive increases in the prevalence 
of healthcare disruption (at least in part from the supply 
side with non-urgent procedures cancelled to reduce risk 
of infection transmission), and that inequalities related 
to geographic measures of deprivation (rather than 
individual-level measures as used here) have widened 
during the pandemic.5 40 41

We have focused on our aim of identifying who experi-
enced greater disruptions in healthcare, rather than on 
adjustment for confounders to estimate causal effects of 
the exposures in question.42 Nevertheless, many of the 
associations we observed were robust to adjustment for a 
wider range of related variables, but bias due to residual 
confounding cannot be ruled out. Importantly, we did 
not condition our analyses on healthcare need. Many of 
the inequalities we observed for healthcare disruptions 
may be due to inequalities in health, with those who 
have greater health needs being more likely to require 
healthcare that could be disrupted. Accounting for differ-
ences in need could have masked inequalities in health-
care disruptions that are caused by inequalities in health 
and could have made it less clear which groups have 
been more likely to experience disruption during the 
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pandemic. Restricting analyses to those who needed care 
could also induce bias if there were unmeasured deter-
minants of both need and disruption.43 Nevertheless, 
another study of the USOC data analysed here that did 
restrict analyses to those needing care still found income-
related inequalities in healthcare disruption, and most of 
the associations we observed were robust to adjustment 
for prepandemic self-assessed health.44

Impact of healthcare disruption
Disadvantaged groups such as females, older adults, black 
ethnic minority groups and those in routine/manual 
occupations have had elevated odds of healthcare disrup-
tion in the first 8–10 months of the COVID-19 pandemic.

Delays and disruptions to treatment could have ongoing 
implications for patients’ physical and mental health.45 
Action is needed to remedy these inequalities, and efforts to 
ensure continuity of care during pandemic-related disrup-
tions may need to be more clearly targeted to those who 
most need that care. Actions to alleviate healthcare disrup-
tion inequalities critically rely on better understanding the 
causes. For example, barriers to accessing care, such as 
working hours or fear of infection, may require measures to 
make care more accessible outside of working hours, or to 
increase public confidence that patients can attend safely.

As healthcare access resumes, given the forgone 
delays in treatments and the subsequent backlog of post-
poned surgeries,46 these groups may require prioritised 
support to address unmet needs experienced during the 
pandemic.

CONCLUSION
There have been clear inequalities in disruptions to health-
care during the COVID-19 pandemic in the UK. Females 
(especially those aged 54 or younger), older adults, ethnic 
minorities and those in disadvantaged occupational 
classes have been more likely to experience healthcare 
disruptions. These are groups who usually experience 
worse health, so considering the massive increases in the 
prevalence of healthcare disruptions related to COVID-
19, these inequalities in disruption have clear potential to 
maintain or even exacerbate existing health inequalities.
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