
    1Pinto Pereira SM, et al. Arch Dis Child 2023;0:1–7. doi:10.1136/archdischild-2022-324656

Original research

Post-COVID-19 condition at 6 months and COVID-19 
vaccination in non-hospitalised children and 
young people
Snehal M Pinto Pereira  ‍ ‍ ,1 Manjula D Nugawela,1 Natalia K Rojas,1 
Roz Shafran  ‍ ‍ ,1 Kelsey McOwat,2 Ruth Simmons,2 Tamsin Ford,3 Isobel Heyman  ‍ ‍ ,1 
Shamez N Ladhani  ‍ ‍ ,2,4 Emily Y Cheung,1 Lana Fox-Smith,1 Emma Dalrymple,1 
Terence Stephenson  ‍ ‍ 1

To cite: Pinto Pereira SM, 
Nugawela MD, Rojas NK, 
et al. Arch Dis Child Epub 
ahead of print: [please 
include Day Month Year]. 
doi:10.1136/
archdischild-2022-324656

	► Additional supplemental 
material is published online 
only. To view, please visit the 
journal online (http://​dx.​doi.​
org/​10.​1136/​archdischild-​
2022-​324656).
1UCL Great Ormond Street 
Institute of Child Health, 
London, UK
2Immunisation Department, 
Public Health England, London, 
UK
3Department of Psychiatry, 
University of Cambridge, 
Cambridge, UK
4Paediatric Infectious Diseases 
Research Group, St George’s 
University, London, UK

Correspondence to
Dr Snehal M Pinto Pereira, 
Division of Surgery & 
Interventional Science, Faculty 
of Medical Sciences, University 
College London, London, WC1E 
6BT, UK;  
​snehal.​pereira@​ucl.​ac.​uk

Received 18 July 2022
Accepted 9 December 2022

© Author(s) (or their 
employer(s)) 2023. Re-use 
permitted under CC BY. 
Published by BMJ.

ABSTRACT
Objectives  To describe the physical and mental health 
of children and young people (CYP) 6 months after 
infection with SARS-CoV-2 and explore whether this 
varies by COVID-19 vaccination.
Design  A non-hospitalised, national cohort of people 
aged 11–17 years old with PCR-confirmed SARS-CoV-2 
infection and PCR negatives matched at study invitation, 
by age, sex, region and date of testing who completed 
questionnaires 6 months after PCR testing. The 
questionnaire included 21 symptoms and standardised 
scales (eg, EQ-5D-Y and Chalder Fatigue Scale).
Results  6407 test-positive and 6542 test-negative 
CYP completed the 6-month questionnaire: 60.9% of 
test-positive vs 43.2% of test-negative CYP reported 
at least one symptom 6 months post-test; 27.6% of 
test-positive vs 15.9% of test-negative CYP reported 
3+ symptoms. Common symptoms at 6 months were 
tiredness and shortness of breath among both test-
positive and test-negative CYP; however, the prevalence 
of both was higher in test-positive (38.4% and 22.8%, 
respectively) compared with test-negative CYP (26.7% 
and 10.9%, respectively). 24.5% test-positive vs 17.8% 
test-negative CYP met the Delphi research definition 
of long COVID. Mental health, well-being, fatigue and 
health-related quality of life scores were similar among 
test-positive and test-negative CYP 6 months post-test. 
Similarly, symptomatology was similar among COVID-19-
vaccinated and COVID-19-unvaccinated test-positive and 
test-negative CYP.
Conclusions  Six-months post-PCR testing, CYP who 
tested positive for SARS-CoV-2 had similar symptoms 
to those who tested negative, but test-positive CYP 
had higher symptom prevalence. Mental health, well-
being, fatigue and health-related quality of life were 
similar among test-positive and test-negative CYP, 
and symptoms at 6 months were similar in COVID-19 
vaccinated and unvaccinated.
Trial registration number  ISRCTN 34804192.

INTRODUCTION
Research on the long-term physical and mental 
health of SARS-CoV-2 infection in children and 
young people (CYP), who have also suffered from 
the indirect effects of the pandemic, including 
school closures, education disruption and social 
isolation, is key.1

Our systematic review on persistent symptoms 
following SARS-CoV-2 in CYP found only 8 studies 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ Few studies of long COVID in children and 
young people include a suitable comparison 
group.

	⇒ To our knowledge, no study has described self-
reported overall health of children and young 
people 6 months after confirmed SARS-CoV-2 
infection.

	⇒ No study has described post-COVID-19 
symptoms in children and young people by 
vaccination status after proven SARS-CoV-2 
infection.

WHAT THIS STUDY ADDS
	⇒ Six-months post-PCR testing, adolescents who 
tested positive for SARS-CoV-2 had similar 
symptoms to those who tested negative, but 
test-positives had a higher prevalence of 
symptoms.

	⇒ Applying a Delphi-derived research definition of 
long COVID, 24.5% of test-positive and 17.8% 
of test-negative children and young people 
would be classified as having long COVID at 6 
months.

	⇒ Physical, mental health, fatigue and health-
related quality of life were similar among 
COVID-19-vaccinated and COVID-19-
unvaccinated test-positive and test-negative 
children and young people.

HOW THIS STUDY MIGHT AFFECT RESEARCH, 
PRACTICE OR POLICY

	⇒ Six months post-test, there was little difference 
in mental health between test-positive and test-
negative adolescents, suggesting the impact on 
mental health of SARS-CoV-2 infection is small.

	⇒ A symptom-based definition of ‘long 
COVID’ may not be ideal, and more detailed 
phenotyping looking for changes in biomarkers, 
immunotype and imaging is needed.

	⇒ Data from this subsample suggest that a 
COVID-19 vaccination policy based on reducing 
long-term symptoms in adolescents might not 
be efficacious.
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with an appropriate control group and 15 with an adequate 
follow-up period, mostly less than 4 months.2 Published reports 
on the natural history of long COVID and persistence of both 
physical and mental symptoms over time vary widely.3–9

The effect of COVID-19 vaccination on persistent symptoms 
in CYP is not known. In the UK, vaccination was recommended 
in August 2021 for healthy adolescents aged 16–17 years old and 
September 2021 for those 12–15 years old. By January 2022, 
52.5% of adolescents aged 12–15 years old and 69.7% of those 
16–17 years old in state-funded schools in England had received 
at least one dose of a COVID-19 vaccine, while 5.8% and 46.0%, 
respectively, received two doses.10

COVID-19 vaccination may reduce the risk of long COVID 
in adults who are subsequently infected with SARS-CoV-2.11 
Furthermore, for pre-existing long COVID in adults, vaccina-
tion was associated with a 12.8% decrease in self-reported prev-
alence of long COVID; a second dose was associated with an 
8.8% decrease.12

We describe the physical and mental health of adolescents 
aged 11–17 years old, 6 months after PCR testing for SARS-
CoV-2 infection in those who tested positive and tested negative 
and explore variation by COVID-19 vaccination status using 
data from the CLoCk Study,13 the largest, prospective, matched 
cohort study of test-positive and test-negative CYP.

METHODS
The CLoCk Study13 is a national cohort study of SARS-CoV-2 
PCR-positive (‘exposed’) CYP aged 11–17 years, matched at 
study invitation, by month of test, age, sex and geographical 
area to SARS-CoV-2 test-negative (‘unexposed’) CYP using the 
national SARS-CoV-2 testing dataset held by the UK Health 
Security Agency (UKHSA). UKHSA received results of all SARS-
CoV-2 PCR tests in England irrespective of reason (school 
attendance, contact of positive case, symptomatic). Only UK 
National Health Service number, name, age, sex and postcode 
were recorded. UKHSA can access the electronic Patient Demo-
graphic Service allowing us to approach CYP by post for them 
to consent online and undertake our questionnaire. The CLoCk 
Study involves follow-up for 2 years after a SARS-CoV-2 PCR 
test taken September 2020–March 2021. Depending on month 
of test, for some participants this is at 3, 6, 12 and 24 months 
post-test; for others 6, 12 and 24 months post-test; and for some 
12 and 24 months post-test. This paper reports on all 6-month 
data post-test. Approximately 25% of these participants had 
reported follow-up data at 3 months post-test (see the Results 
section for details).

Measures
The questionnaire included demographics, elements of the 
International Severe Acute Respiratory and emerging Infec-
tion Consortium questionnaire,14 21 symptoms, the EQ-Visual 
Analogue Scale15 and EQ-5D-Y16 scale, Strengths and Difficul-
ties Questionnaire (SDQ),17 Short Warwick-Edinburgh Mental 
Wellbeing Scale (SWEMWBS)18 and Chalder Fatigue Scale19 
(online supplemental text 1). Those who consented completed 
the online questionnaire describing their health at the time of 
PCR testing (baseline) and 6 months post-test. Hence, baseline 
data relating to health at PCR testing were collected retrospec-
tively; data 6 months later were collected prospectively.

CYP who were originally PCR negative but received a posi-
tive SARS-CoV-2 test by 6 months were excluded (determined 
by PCR test results held by UKHSA and self-report). Similarly, 
those who tested positive originally and were reinfected were 

also excluded. In addition, both test-positive and test-negative 
CYP were excluded if they responded to the 6-month question-
naire more than 34 weeks after their baseline PCR test.

Statistical methods
The representativeness of our study population was assessed by 
comparing their demographics (sex, age, region of residence and 
Index of Multiple Deprivation (IMD)) with those of the target 
population (all invited participants). Baseline characteristics of 
study participants, symptoms reported at PCR testing and symp-
toms reported 6 months post-test were further assessed according 
to SARS-CoV-2 status. As the prevalence of long COVID might 
vary by age,5 20 we also stratified analyses into two age groups, 
reflecting key educational stages (11–14 and 15–17 years).21

We operationalised our Delphi research definition of long 
COVID22 as having at least 1 of 21 symptoms and experi-
encing more than minimal problems on any one of the five 
EQ-5D-Y questions23 (see footnote of online supplemental table 
4). The Delphi definition requires laboratory confirmation 
of SARS-CoV-2 infection but of course that was not required 
when assessing how many test-negative CYP would also have 
met this definition. Participants’ characteristics at baseline and 
6 months post-test were stratified by SARS-CoV-2 test status 
and then further stratified by their long COVID status. Simi-
larly, we produced tables stratified by SARS-CoV-2 infection and 
COVID-19 vaccination status. There were missing data only for 
information on vaccination (an optional question at the time of 
questionnaire completion), where 20 (15 PCR-negative and 5 
PCR-positive) CYP did not answer. These CYP were omitted 
from tables stratifying by vaccination status.

To assess the effect of potential response bias, we reweighted 
all symptom frequencies according to the age, sex, region, IMD 
and SARS-CoV-2 status of the respondents so that analyses align 
with the characteristics of the target population.

This is a descriptive study and, in line with guidance, signifi-
cance tests were avoided.24 Therefore, our study does not assess 
causality nor report measures of association, and instead aims 
to describe distributions with the purpose of identifying areas 
for future formal investigation. This study is registered with the 
ISRCTN registry (ISRCTN 34804192).

RESULTS
A total of 14 377 participants completed a follow-up ques-
tionnaire 6 months after their SARS-CoV-2 PCR test between 
September 2020 and March 2021 (figure 1).13 Of these, 317 of 
7499 CYP who were originally PCR negative received a posi-
tive SARS-CoV-2 test by 6 months and were excluded. Similarly, 
48 of 6878 who tested positive originally were reinfected and 
excluded. An additional 1063 CYP (423 test positive and 640 test 
negative) were excluded because they responded to the 6-month 
questionnaire more than 34 weeks after their PCR test. The final 
study sample comprised 12 949 CYP (6407 tested positive, 6542 
tested negative) and included 576 PCR-positive and 695 PCR-
negative CYP who self-reported receiving a COVID-19 vaccine 
by their 6-month questionnaire . Although the study recruited 
non-hospitalised CYP at time of testing, 104 PCR-positive CYP 
did subsequently attend hospital appointments in relation to 
their COVID-19 infection of whom 50 were hospitalised over-
night. A total of 1658 test-positive and 1737 test-negative partic-
ipants who completed the questionnaire at 6 months had also 
completed the questionnaire at 3 months (when they reported 
on their baseline symptoms).21
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The 6-month follow-up questionnaire was returned at a 
median of 27.8 (IQR: 26.3–29.7) weeks after testing. Overall, 
6542 of 72 449 (9.0%) test-negative and 6407 of 55 447 (11.6%) 
test-positive CYP completing the 6-month questionnaire formed 
part of the analytical sample (see online supplemental table 1). 
Compared with the target population, both test-positive and test-
negative respondents were more likely to be female and older 
teenagers (table 1). Study participants were also more likely to be 
from the East Midlands and the South West and less likely to be 
from London or the North West; they were also more likely to 
be from the least deprived areas. Test-negative and test-positive 
respondents in both the target population and analytical sample 
were broadly similar in terms of demographics, reflecting the 
matched cohort design.

At testing
At testing, test-positive CYP reported more symptoms than test-
negative CYP (table  2). The most common symptoms among 
test-positive CYP were headaches, loss of smell and tiredness; 
among test-negative CYP they were sore throat, headaches and 
cough (table 2 and figure 2). The prevalence of symptoms varied 
by SARS-CoV-2 status (eg, headaches were reported by 29.0% 
of test-positive compared with 5.4% of test-negative CYP). The 
burden of symptoms was slightly higher at older ages (online 
supplemental table 2).

Six months post-testing
Six months post-testing, the most common symptoms in test-
positive CYP were tiredness, shortness of breath, headaches, 
loss of smell and dizziness in that order (table 2 and figure 2); 
all other symptoms affected less than 10% of test-positive 
CYP. The most common symptoms in test-negative CYP were 
tiredness, headaches and shortness of breath in that order; all 
other symptoms affected less than 10% of test-negative CYP. 
The prevalence of individual symptoms was higher in the 
test-positive CYP (table 2) and in the older age group (online 

supplemental table 3). Notably, 6 months post-test, despite the 
higher prevalence of symptoms in test-positive CYP compared 
with test-negative CYP, self-rated health was similar in both 
groups, overall and when stratified by age (online supplemental 
table 3).

Six months post-test, mental health and well-being were similar 
between test-positive and test-negative CYP. Among those aged 
11–14 years old, the SDQ (total difficulties) median was 9 (IQR 
5–14) for test-positive and 10 (IQR 6–15) for test-negative CYP 
(higher SDQ scores indicate more problems). Among those aged 
15–17 years old, the SDQ median was 11 (IQR 7–16) for test-
positive and 12 (IQR 7–17) for test-negative CYP. The distribu-
tion of SWEMWBS scores (higher scores indicate better mental 
well-being) was similar between the test-positive (mean=21.7; 
SD 4.3) and the test-negative CYP (mean=21.4; SD 4.3). Mean 
fatigue scores (higher scores indicate more severe fatigue) were 
also similar between the test-positive (13.4; SD 5.1) and test-
negative CYP (13.0; SD 5.1). EQ-5D-Y scores, representing 
health-related quality of life, showed that test-positive and 
test-negative CYP were equally likely to report problems with 
mobility, self-care, doing usual activities, pain/discomfort and 
feeling worried/sad, for example, 45.5% of test-positive CYP 
aged 15–17 years old, and 46.5% of test-negative CYP felt 
worried, sad or unhappy, as indicated on a single item of the 
EQ-5D-Y (figure 3).

Six months post-test, 24.5% of test-positive and 17.8% of 
test-negative CYP met our Delphi research definition of long 
COVID22 (online supplemental table 4). Regardless of SARS-
CoV-2 status, those meeting the research definition of long 
COVID at 6 months also reported worse mental health, well-
being and fatigue (online supplemental table 5).

Between testing and 6 months post-test, 10.7% of test-negative 
and 9.0% of test-positive CYP received a COVID-19 vaccine 
(online supplemental table 6). When assessed by SARS-CoV-2 
PCR test status at baseline, there was little difference between 
vaccinated and unvaccinated CYP in terms of symptoms, mental 

Figure 1  Participant flow. *Determined by PCR test results held by the UK Health Security Agency and self-report of whether (or not) the participant 
ever had a positive COVID-19 test.
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health or well-being at 6 months post-test (online supplemental 
table 7).

When we reweighted the percentage of reported symptoms 
at baseline and at 6 months post-test according to the age, sex, 
region, IMD and SARS-CoV-2 test status of the respondents, so 
that analyses align with the characteristics of the target popula-
tion, broadly similar patterns were observed to those reported 
above (online supplemental table 8).

DISCUSSION
At time of testing for SARS-CoV-2 infection, test-positive CYP 
reported more symptoms than test-negative CYP. Six months 
post-testing, the overall prevalence of symptoms had increased 
in both groups and the prevalence of symptoms remained higher 
in test-positive compared with test-negative CYP. As in our 
previous analysis at 3 months post-test,21 prevalence of tiredness 
and shortness of breath increased at 6 months post-test compared 
with baseline in both test-positive and test-negative CYP. It is 
these two large increases which underlie the overall increase in 
symptom prevalence in both groups. This may be partly due to 
self-selection by participants with symptoms to report. Study 

participants were more likely to be female, older, from certain 
geographical areas and from less deprived areas.

Employing our Delphi consensus definition of long COVID 
in CYP,22 those without long COVID are more likely to be male, 
younger, and have good/very good physical and mental health 
before PCR testing (online supplemental table 4).

With respect to mental health, well-being and fatigue 
6 months post-test, there was little difference in scores between 
test-positive and test-negative CYP. Moreover, the scores were 
very similar to those we described at 3-month follow-up.21 For 
example, at both 3 and 6 months post-test, median SDQ was 
9–12 depending on age.

It might appear incongruent that 6 months post-test, while 
test-positive CYP had a higher prevalence of symptoms than 
test-negative CYP, their mental health, self-rated health, well-
being and fatigue levels were similar. These observations suggest 
that by 6 months post-test, while test-positive CYP do experi-
ence more symptoms than test-negative CYP, these symptoms are 
mostly mild with little effect on overall well-being.

Acknowledging only 10% of CYP were vaccinated by 
6 months post-test, we found little difference in symptoms, 

Table 1  Demographics of target population and participants included in the 6-month sample

Negative SARS-CoV-2 test Positive SARS-CoV-2 test

Target population
(N=72 449)

Study participants
(N=6542)

Target population
(N=55 447)

Study participants
(N=6407)

Response rate 9.0% 11.6%

Sex

 � Female 38 507 (53.2%) 4112 (62.9%) 29 443 (53.1%) 3992 (62.3%)

 � Male 33 942 (46.8%) 2430 (37.1%) 26 004 (46.9%) 2415 (37.7%)

Age (years)

 � 11–14 34 834 (48.1%) 2814 (43.0%) 26 757 (48.2%) 2759 (43.1%)

 � 15–17 37 615 (51.9%) 3728 (57.0%) 28 690 (51.8%) 3648 (56.9%)

Ethnicity Not recorded Not recorded

 � White 5083 (77.7%) 4919 (76.8%)

 � Asian, Asian British 856 (13.1%) 917 (14.3%)

 � Mixed 305 (4.7%) 265 (4.1%)

 � Black, African, Caribbean 172 (2.6%) 153 (2.4%)

 � Other 93 (1.4%) 112 (1.8%)

 � Prefer not to say 33 (0.5%) 41 (0.6%)

Region

 � East Midlands 6232 (8.6%) 710 (10.9%) 4771 (8.6%) 643 (10.0%)

 � East of England 7273 (10.0%) 742 (11.3%) 5546 (10.0%) 649 (10.1%)

 � London 10 178 (14.0%) 824 (12.6%) 7950 (14.3%) 725 (11.3%)

 � North East England 4098 (5.7%) 379 (5.8%) 3079 (5.5%) 407 (6.4%)

 � North West England 13 590 (18.8%) 920 (14.1%) 10 363 (18.7%) 981 (15.3%)

 � South East England 8923 (12.3%) 890 (13.6%) 6816 (12.3%) 885 (13.8%)

 � South West England 4013 (5.5%) 489 (7.5%) 2934 (5.3%) 498 (7.8%)

 � West Midlands 9747 (13.5%) 877 (13.4%) 7386 (13.3%) 847 (13.2%)

 � Yorkshire and the Humber 8395 (11.6%) 711 (10.9%) 6602 (11.9%) 772 (12.1%)

IMD quintile*

 � 1 (most deprived) 21 584 (29.8%) 1286 (19.7%) 16 498 (29.8%) 1268 (19.8%)

 � 2 14 737 (20.3%) 1175 (18.0%) 11 528 (20.8%) 1169 (18.3%)

 � 3 12 546 (17.3%) 1220 (18.6%) 9589 (17.3%) 1120 (17.5%)

 � 4 12 062 (16.6%) 1370 (20.9%) 9112 (16.4%) 1340 (20.9%)

 � 5 (least deprived) 11 520 (15.9%) 1491 (22.8%) 8720 (15.7%) 1510 (23.6%)

*The IMD was calculated from the CYP’s small local area level-based geographical hierarchy (lower super output area) at the time of the questionnaire and used as a proxy for 
socioeconomic status. We report IMD quintiles from most (quintile 1) to least (quintile 5) deprived.
CYP, children and young people; IMD, Index of Multiple Deprivation.
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mental health or well-being at 6 months in vaccinated and unvac-
cinated PCR-positive and PCR-negative CYP. Indeed, EQ-5D-Y 
scores were somewhat worse and self-rated health lower, for the 
vaccinated group, which could represent self-selection of more 
severely affected CYP undergoing vaccination or self-selection 
of respondents.

The very few studies with follow-up of CYP for at least 
6 months after SARS-COV-2 infection4 6 7 show conflicting find-
ings. However, all findings, including ours, need to be considered 
within the context of bias (selection and recall), low response 
rates and recognising that a temporal association with infection 
does not prove causality as indirect effects of the pandemic need 

to be considered.25 Therefore, our findings are important because 
we have a test-negative group of CYP who have lived through 
the ‘long pandemic’ and who never tested positive for SARS-
CoV-2 before or during the study period, although we acknowl-
edge that (re)infections may have gone undetected. However, 
PCR and lateral flow tests were widely and freely available in 
the UK before and during the 6 months post-test period (April–
September 2021). Hence, our data provide a unique perspective 
on long COVID in CYP.

Our study has limitations.21 First, the questionnaire response 
rate was low (9.0% (test-negative CYP); 11.6% (test-positive 
CYP)). However, this is similar to the Office for National 

Table 2  Reported symptoms, and self-rated physical and mental health*, by SARS-CoV-2 status, at time of testing and 6 months post-test

At time of testing 6 months post-test

Positive SARS-CoV-2 
(n=6407)

Negative SARS-CoV-2
(n=6542) Positive SARS-CoV-2 (n=6407) Negative SARS-CoV-2 (n=6542)

No reported symptoms 3736 (58.3%) 5921 (90.5%) 2507 (39.1%) 3713 (56.8%)

 � 1 symptom 239 (3.7%) 77 (1.2%) 1355 (21.2%) 1228 (18.8%)

 � 2 symptoms 262 (4.1%) 94 (1.4%) 779 (12.2%) 563 (8.6%)

 � 3 symptoms 297 (4.6%) 98 (1.5%) 569 (8.9%) 318 (4.9%)

 � 4 symptoms 306 (4.8%) 83 (1.3%) 393 (6.1%) 216 (3.3%)

 � ≥5 symptoms 1567 (24.5%) 269 (4.1%) 804 (12.6%) 504 (7.7%)

Specific symptoms

 � Fever 1269 (19.8%) 279 (4.3%) 82 (1.3%) 96 (1.5%)

 � Chills 1002 (15.6%) 173 (2.6%) 479 (7.5%) 387 (5.9%)

 � Persistent cough 969 (15.1%) 310 (4.7%) 215 (3.4%) 209 (3.2%)

 � Tiredness 1607 (25.1%) 233 (3.6%) 2458 (38.4%) 1747 (26.7%)

 � Shortness of breath 759 (11.9%) 112 (1.7%) 1462 (22.8%) 710 (10.9%)

 � Loss of smell 1726 (26.9%) 117 (1.8%) 903 (14.1%) 90 (1.4%)

 � Unusually hoarse voice 299 (4.7%) 77 (1.2%) 98 (1.5%) 95 (1.5%)

 � Unusual chest pain 580 (9.1%) 116 (1.8%) 419 (6.5%) 234 (3.6%)

 � Unusual abdominal pain 299 (4.7%) 76 (1.2%) 288 (4.5%) 226 (3.5%)

 � Diarrhoea 299 (4.7%) 85 (1.3%) 181 (2.8%) 157 (2.4%)

 � Headaches 1858 (29.0%) 353 (5.4%) 1171 (18.3%) 825 (12.6%)

 � Confusion, disorientation or drowsiness 476 (7.4%) 53 (0.8%) 345 (5.4%) 218 (3.3%)

 � Unusual eye soreness 393 (6.1%) 54 (0.8%) 356 (5.6%) 260 (4.0%)

 � Skipping meals 782 (12.2%) 111 (1.7%) 609 (9.5%) 448 (6.9%)

 � Dizziness or light-headedness 1023 (16.0%) 180 (2.8%) 838 (13.1%) 535 (8.2%)

 � Sore throat 1418 (22.1%) 397 (6.1%) 414 (6.5%) 406 (6.2%)

 � Unusual strong muscle pains 670 (10.5%) 69 (1.1%) 286 (4.5%) 163 (2.5%)

 � Earache or ringing in ears 304 (4.7%) 66 (1.0%) 407 (6.4%) 284 (4.3%)

 � Raised welts on skin or swelling 71 (1.1%) 21 (0.3%) 73 (1.1%) 47 (0.7%)

 � Red/purple sores/blisters on feet 50 (0.8%) 14 (0.2%) 66 (1.0%) 58 (0.9%)

 � Other 209 (3.3%) 35 (0.5%) 488 (7.6%) 384 (5.9%)

Previous physical health*

 � Very poor or poor 107 (1.7%) 148 (2.3%)

 � Okay 1212 (18.9%) 1428 (21.8%)

 � Good or very good 5088 (79.4%) 4966 (75.9%)

Previous mental health*

 � Very poor or poor 516 (8.1%) 667 (10.2%)

 � Okay 1790 (27.9%) 1968 (30.1%)

 � Good or very good 4101 (64.0%) 3907 (59.7%)

Self-rated health† 90 (85–100) 90 (80–100) 90 (80–95) 90 (80–100)

Data are n (%).
*Participants were asked ‘How was your physical/mental health in general before your COVID-19 test?’ in two separate questions using a five-category Likert scale; we recoded 
these variables into three categories (very poor and poor, okay, and good and very good); questions were not asked in relation to 6 months post-test.
†Reported as median (IQR), measured by a Visual Analogue Scale (VAS) (EQ-5D VAS score), which records responses to the question ‘Please look at the scale and select the 
number for your health BEFORE your COVID-19 test and your health TODAY’. Participants were told that ‘100% means the best health you can think of; 0% means the worst 
health you can think of’.
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Statistics random household survey (response rate 12% October 
2021, Daniel Ayoubkhani: personal communication). Second, 
the study design may risk selection biases of those with internet 
access; symptoms to report (perhaps explaining why relative 
frequencies of many symptoms were higher 6 months post-
test compared with baseline); recall bias for symptoms at time 
of testing; returning to school from March 2021, following 
national lockdown from January 2021, with exposure to other 
infections. Furthermore, some symptoms might have predated 
SARS-CoV-2 infection. Participants did not report on symptom 
severity. Third, although the number of symptoms is a proxy of 
illness severity, a single severe symptom might be more disabling 
than several mild symptoms. EQ-5D-Y served as a severity indi-
cator because it assesses the effect on daily living. Fourth, it is 
possible that some participants might have been misdiagnosed 
as SARS-CoV-2 negative and vice-versa. False negatives can arise 
from PCR timing, swab technique and assay sensitivity but false-
positive PCR results are rare. Fifth, we could not recruit or match 
on ethnicity, medical history or testing location but subsequent 
self-reported ethnicity was very similar in both test groups and 
geographical address served as a proxy for socioeconomic status. 
We used established scales to measure mental health, well-being 

and fatigue but acknowledge the limitations of self-reporting and 
floor and ceiling effects.

All self-reported symptoms are subjective. Researchers want 
to ask as much as possible to allow analysis of as many research 
questions as possible. In our pilot, the researchers’ initial draft 
questionnaire took over an hour to complete and teenagers said 
they would be willing to spend 20 minutes maximum completing 
the survey, despite a financial reward. This compromise means 
our wide-ranging and unique data have limitations in terms of 
information available.

CONCLUSIONS
Tiredness and shortness of breath were two dominant symp-
toms 6 months after SARS-CoV-2 PCR testing, irrespective of 
test result. Secondly, 27.6% of test-positive and 15.9% of test-
negative CYP had three or more physical symptoms 6 months 
post-test, which was similar to the 30.3% and 16.2%, respec-
tively, we reported at 3 months post-test.21 Thirdly, at 6 months 
post-test, there was little difference in well-being and mental 
health between test-positive and test-negative CYP. Fourth, 
24.5% of test-positive CYP met our Delphi definition of long 
COVID22 at 6 months compared with 17.8% of test-negative 
CYP. Finally, the profile of symptoms, well-being and mental 
health in test-positive and test-negative CYP by COVID-19 
vaccination status was similar.

Twitter Snehal M Pinto Pereira @SPintoPereira and Shamez N Ladhani @
shamezladhani

Acknowledgements  Michael Lattimore, UKHSA, as Project Officer for the CLoCk 
Study. Olivia Swann and Elizabeth Whittaker designed the elements of the ISARIC 
Paediatric COVID-19 follow-up questionnaire which were incorporated into the 
online questionnaire used in this study to which all the CLoCk Consortium members 
contributed. Bianca De Stavola, for advice on addressing reviewer comments. Jake 
Dudley for supporting with editing the manuscript.

Collaborators  Additional co-applicants on the grant application and CLoCk 
Consortium members (alphabetical): Marta Buszewicz; Trudie Chalder; Esther 
Crawley; Bianca De Stavola; Shruti Garg, University of Manchester; Dougal 
Hargreaves, Imperial College London; Anthony Harnden, University of Oxford; 
Michael Levin, Imperial College London; Vanessa Poustie, University of Liverpool; 
Terry Segal, University College London Hospitals NHS Foundation Trust; Malcolm 

Figure 2  Proportion of participants experiencing symptoms at time 
of testing and 6 months post-testing by SARS-CoV-2 status: (A) test-
positive children and young people (CYP) and (B) test-negative CYP.

Figure 3  Proportion of participants reporting experiencing some 
or a lot of problems* 6 months post-test by SARS-CoV-2 status, by 
age. *Assessed using the five items from the EQ-5D-Y scale, each of 
which has a three-level response (no problems, some problems, a lot of 
problems). The graph shows the proportion who experiences some/a lot 
of problems with mobility, self-care, doing usual activities, having pain/
discomfort, or feeling a bit/very worried/sad.

 on January 26, 2023 by guest. P
rotected by copyright.

http://adc.bm
j.com

/
A

rch D
is C

hild: first published as 10.1136/archdischild-2022-324656 on 4 January 2023. D
ow

nloaded from
 

https://twitter.com/SPintoPereira
https://twitter.com/shamezladhani
https://twitter.com/shamezladhani
http://adc.bmj.com/


7Pinto Pereira SM, et al. Arch Dis Child 2023;0:1–7. doi:10.1136/archdischild-2022-324656

Original research

Semple, University of Liverpool; Kishan Sharma (deceased), Manchester University 
NHS Foundation Trust; Olivia Swann, University of Edinburgh; Elizabeth Whittaker.

Contributors  TS conceived the idea for the study, submitted the successful 
grant application and drafted the manuscript. SPP designed and conducted the 
statistical analyses for the manuscript, accessed and verified the data and drafted 
the manuscript. SPP acts as guarantor for the manuscript. RS contributed to the 
design of the study, submitted the ethics and R&D applications and drafted the 
manuscript. MDN conducted the statistical analysis for the manuscript, accessed 
and verified the data and drafted the manuscript. NKR assisted with the statistical 
analysis for the manuscript, accessed the data and reviewed the manuscript. KM 
adapted the questionnaire for the online SNAP survey platform. RS accessed and 
verified the data, designed the participant sampling and data flow. TF contributed to 
the design of the study and reviewed the manuscript. IH contributed to the design 
of the study and reviewed the manuscript. SNL developed the study methodology, 
operationalised the regulatory and recruitment ideas for the study and revised 
the manuscript. EYC assisted with the references for the literature review and 
contributed to the manuscript. LF-S assisted with the drafting, formatting of the 
manuscript and references. ED conducted the PPI meetings, contributed to and 
reviewed the manuscript. All members of the CLoCk Consortium made contributions 
to the conception or design of the work and were involved in the funding application 
and this manuscript.

Funding  Funded by the Department of Health and Social Care, in their capacity as 
the National Institute for Health Research (NIHR), and by UK Research & Innovation 
(UKRI) who has awarded funding (grant number COVLT0022). All research at 
Great Ormond Street Hospital NHS Foundation Trust and UCL Great Ormond Street 
Institute of Child Health is made possible by the NIHR Great Ormond Street Hospital 
Biomedical Research Centre. SPP is supported by a UK Medical Research Council 
Career Development Award (ref: MR/P020372/1).

Disclaimer  The views expressed are those of the authors and not necessarily those 
of the NHS, the NIHR, UKRI or the Department of Health.

Competing interests  TS is Chair of the Health Research Authority and therefore 
recused himself from the Research Ethics Application. Trudie Chalder is a member of 
the National Institute for Health and Care Excellence committee for long COVID. She 
has written self-help books on chronic fatigue and has done workshops on chronic 
fatigue and post-infectious syndromes.

Patient consent for publication  Not required.

Ethics approval  This study involves human participants and ethical approval 
was provided by the Yorkshire and the Humber-South Yorkshire Research Ethics 
Committee (REC reference: 21/YH/0060; IRAS project ID:293495). Participants gave 
informed consent to participate in the study before taking part.

Provenance and peer review  Not commissioned; externally peer reviewed.

Data availability statement  Data are not publicly available. All requests for 
data will be reviewed by the Children & young people with Long Covid (CLoCk) 
Study team, to verify whether the request is subject to any intellectual property or 
confidentiality obligations. Requests for access to the participant-level data from this 
study can be submitted via email to ​Clock@​phe.​gov.​uk with detailed proposals for 
approval. A signed data access agreement with the CLoCk team is required before 
accessing shared data. Code is not made available as we have not used custom code 
or algorithms central to our conclusions.

Supplemental material  This content has been supplied by the author(s). It 
has not been vetted by BMJ Publishing Group Limited (BMJ) and may not have 
been peer-reviewed. Any opinions or recommendations discussed are solely those 
of the author(s) and are not endorsed by BMJ. BMJ disclaims all liability and 
responsibility arising from any reliance placed on the content. Where the content 
includes any translated material, BMJ does not warrant the accuracy and reliability 
of the translations (including but not limited to local regulations, clinical guidelines, 
terminology, drug names and drug dosages), and is not responsible for any error 
and/or omissions arising from translation and adaptation or otherwise.

Open access  This is an open access article distributed in accordance with the 
Creative Commons Attribution 4.0 Unported (CC BY 4.0) license, which permits 
others to copy, redistribute, remix, transform and build upon this work for any 
purpose, provided the original work is properly cited, a link to the licence is given, 
and indication of whether changes were made. See: https://creativecommons.org/​
licenses/by/4.0/.

ORCID iDs
Snehal M Pinto Pereira http://orcid.org/0000-0002-0876-8757
Roz Shafran http://orcid.org/0000-0003-2729-4961
Isobel Heyman http://orcid.org/0000-0001-7358-9766

Shamez N Ladhani http://orcid.org/0000-0002-0856-2476
Terence Stephenson http://orcid.org/0000-0001-8871-7847

REFERENCES
	 1	 World Health Organization. WHO/Europe | Child and adolescent health - COVID-19 

and Children, 2022. Available: https://www.euro.who.int/en/health-topics/Life-stages/​
child-and-adolescent-health/covid-19-and-children [Accessed 06 Jun 2022].

	 2	 Behnood SA, Shafran R, Bennett SD, et al. Persistent symptoms following SARS-CoV-2 
infection amongst children and young people: a meta-analysis of controlled and 
uncontrolled studies. J Infect 2022;84:158–70.

	 3	 Castanares-Zapatero Diego KL, Marie D, Jens D, et al. Long COVID: pathophysiology 
– epidemiology and patient needs. health services research (hsr. Brussels.: Belgian 
Health Care Knowledge Centre (KCE), 2021.

	 4	 Say D, Crawford N, McNab S, et al. Post-acute COVID-19 outcomes in children with 
mild and asymptomatic disease. Lancet Child Adolesc Health 2021;5:e22–3.

	 5	 Molteni E, Sudre CH, Canas LS, et al. Illness duration and symptom profile in 
symptomatic UK school-aged children tested for SARS-CoV-2. Lancet Child Adolesc 
Health 2021;5:708–18.

	 6	 Osmanov IM, Spiridonova E, Bobkova P, et al. Risk factors for post-COVID-19 
condition in previously hospitalised children using the ISARIC global follow-up 
protocol: a prospective cohort study. Eur Respir J 2022;59:2101341.

	 7	 Magnusson K, Skyrud KD, Suren P, et al. Healthcare use in 700 000 children and 
adolescents for six months after covid-19: before and after register based cohort 
study. BMJ 2022;376:e066809.

	 8	 Borch L, Holm M, Knudsen M, et al. Long COVID symptoms and duration 
in SARS-CoV-2 positive children - a nationwide cohort study. Eur J Pediatr 
2022;181:1597–607.

	 9	 Kikkenborg Berg S, Dam Nielsen S, Nygaard U, et al. Long COVID symptoms in SARS-
CoV-2-positive adolescents and matched controls (LongCOVIDKidsDK): a national, 
cross-sectional study. Lancet Child Adolesc Health 2022;6:240–8.

	10	 GOV.UK. Vaccinations in the UK | coronavirus in the UK, 2022. Available: https://​
coronavirus.data.gov.uk/details/vaccinations [Accessed 06 Jun 2022].

	11	 Antonelli M, Penfold RS, Merino J, et al. Risk factors and disease profile of post-
vaccination SARS-CoV-2 infection in UK users of the COVID symptom study APP: 
a prospective, community-based, nested, case-control study. Lancet Infect Dis 
2022;22:43–55.

	12	 Ayoubkhani D, Bermingham C, Pouwels KB, et al. Trajectory of long covid symptoms 
after covid-19 vaccination: community based cohort study. BMJ 2022;377:e069676.

	13	 Stephenson T, Shafran R, De Stavola B, et al. Long COVID and the mental and physical 
health of children and young people: national matched cohort study protocol (the 
clock study). BMJ Open 2021;11:e052838.

	14	 Sigfrid L, Buonsenso D, Galvin A, et al. ISARIC global COVID-19 paediatric follow-up, 
2021. Available: https://isaric.org/research/covid-19-clinical-research-resources/​
paediatric-follow-up/ [Accessed 02 Nov 2021].

	15	 Devlin N, Parkin D, Janssen B. Chapter 3 Analysis of EQ VAS Data. In: Devlin N, Parkin 
D, Janssen B, eds. Methods for Analysing and Reporting EQ-5D Data [Internet]. Cham: 
Springer, 2020.

	16	 Wille N, Badia X, Bonsel G, et al. Development of the EQ-5D-Y: a child-friendly version 
of the EQ-5D. Qual Life Res 2010;19:875–86.

	17	 Goodman R. Psychometric properties of the strengths and difficulties questionnaire. J 
Am Acad Child Adolesc Psychiatry 2001;40:1337–45.

	18	 Tennant R, Hiller L, Fishwick R, et al. The Warwick-Edinburgh mental well-being scale 
(WEMWBS): development and UK validation. Health Qual Life Outcomes 2007;5:63.

	19	 Chalder T, Berelowitz G, Pawlikowska T, et al. Development of a fatigue scale. J 
Psychosom Res 1993;37:147–53.

	20	 Office for National Statistics. Prevalence of ongoing symptoms following coronavirus 
(COVID-19) infection in the UK statistical bulletins, 2022. Available: https://www.ons.​
gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/​
bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/​
previousReleases [Accessed 01 Jul 2022].

	21	 Stephenson T, Pinto Pereira SM, Shafran R, et al. Physical and mental health 3 months 
after SARS-CoV-2 infection (long COVID) among adolescents in England (clock): a 
national matched cohort study. Lancet Child Adolesc Health 2022;6:230–9.

	22	 Stephenson T, Allin B, Nugawela MD, et al. Long COVID (post-COVID-19 condition) in 
children: a modified Delphi process. Arch Dis Child 2022;107:674–80.

	23	 Nugawela MD, Stephenson T, Shafran R, et al. Developing a model for predicting 
impairing physical symptoms in children 3 months after a SARS-CoV-2 PCR-test: the 
clock study. medRxiv2022.

	24	 Vandenbroucke JP, von Elm E, Altman DG, et al. Strengthening the reporting of 
observational studies in epidemiology (STROBE): explanation and elaboration. Ann 
Intern Med 2007;147:W–94.

	25	 Rytter MJH. Difficult questions about long COVID in children. Lancet Child Adolesc 
Health 2022;6:595–7.

 on January 26, 2023 by guest. P
rotected by copyright.

http://adc.bm
j.com

/
A

rch D
is C

hild: first published as 10.1136/archdischild-2022-324656 on 4 January 2023. D
ow

nloaded from
 

https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
http://orcid.org/0000-0002-0876-8757
http://orcid.org/0000-0003-2729-4961
http://orcid.org/0000-0001-7358-9766
http://orcid.org/0000-0002-0856-2476
http://orcid.org/0000-0001-8871-7847
https://www.euro.who.int/en/health-topics/Life-stages/child-and-adolescent-health/covid-19-and-children
https://www.euro.who.int/en/health-topics/Life-stages/child-and-adolescent-health/covid-19-and-children
http://dx.doi.org/10.1016/j.jinf.2021.11.011
http://dx.doi.org/10.1016/S2352-4642(21)00124-3
http://dx.doi.org/10.1016/S2352-4642(21)00198-X
http://dx.doi.org/10.1016/S2352-4642(21)00198-X
http://dx.doi.org/10.1183/13993003.01341-2021
http://dx.doi.org/10.1136/bmj-2021-066809
http://dx.doi.org/10.1007/s00431-021-04345-z
http://dx.doi.org/10.1016/S2352-4642(22)00004-9
https://coronavirus.data.gov.uk/details/vaccinations
https://coronavirus.data.gov.uk/details/vaccinations
http://dx.doi.org/10.1016/S1473-3099(21)00460-6
http://dx.doi.org/10.1136/bmj-2021-069676
http://dx.doi.org/10.1136/bmjopen-2021-052838
https://isaric.org/research/covid-19-clinical-research-resources/paediatric-follow-up/
https://isaric.org/research/covid-19-clinical-research-resources/paediatric-follow-up/
http://dx.doi.org/10.1007/s11136-010-9648-y
http://dx.doi.org/10.1097/00004583-200111000-00015
http://dx.doi.org/10.1097/00004583-200111000-00015
http://dx.doi.org/10.1186/1477-7525-5-63
http://dx.doi.org/10.1016/0022-3999(93)90081-P
http://dx.doi.org/10.1016/0022-3999(93)90081-P
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/previousReleases
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/previousReleases
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/previousReleases
https://www.ons.gov.uk/peoplepopulationandcommunity/healthandsocialcare/conditionsanddiseases/bulletins/prevalenceofongoingsymptomsfollowingcoronaviruscovid19infectionintheuk/previousReleases
http://dx.doi.org/10.1016/S2352-4642(22)00022-0
http://dx.doi.org/10.1136/archdischild-2021-323624
http://dx.doi.org/10.1101/2022.04.01.22273117
http://dx.doi.org/10.7326/0003-4819-147-8-200710160-00010-w1
http://dx.doi.org/10.7326/0003-4819-147-8-200710160-00010-w1
http://dx.doi.org/10.1016/S2352-4642(22)00167-5
http://dx.doi.org/10.1016/S2352-4642(22)00167-5
http://adc.bmj.com/


1 

 

 

Supplementary Files 

 

Table of Contents 

Content Page(s) 

Supplementary Text 1: CloCk Questionnaire 2-7 

Supplementary Table 1 8 

Supplementary Table 2 9-10 

Supplementary Table 3 11 

Supplementary Table 4 12-13 

Supplementary Table 5 14 

Supplementary Table 6 15-16 

Supplementary Table 7 17-18 

Supplementary Table 8 19-21 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Arch Dis Child

 doi: 10.1136/archdischild-2022-324656–7.:10 2023;Arch Dis Child, et al. Pinto Pereira SM



2 

 

 

How tall are you? _______________ (❑ cm ❑    metres      ❑    feet/inches)    ❑ Not sure 

What is your weight now? _______________ (❑ kg ❑    stone      ❑    lbs)    ❑ Not sure 

 

Have you had a COVID-19 test since the last time you completed this questionnaire? 

 ❑   Yes  ❑   No 

How many COVID-19 tests have you had? _______________ 

When was your COVID-19 test? (if more than 1: please enter date of your first COVID-19 test) 

 [_D_][_D_]/[_M_][_M_]/[_2_][_0_][_Y_][_Y_] 

If more than 1: When was your most recent COVID-19 test? 

 [_D_][_D_]/[_M_][_M_]/[_2_][_0_][_Y_][_Y_] 

 

What was the result? (please answer in relation to your last COVID-19 test) 

 ❑   Positive  ❑   Negative 

If your test was positive, is this your first positive result?  ❑   Yes  ❑   No 

If your test was negative, do you believe that you had COVID-19? (please answer these in relation to your 

last Covid-19 test) ❑   Yes  ❑   No  ❑   Not sure        ❑   Not applicable 

What was the reason for your most recent COVID-19 test? (please answer these in relation to your last 

COVID-19 test) 

❑   I had symptoms ❑   I was near someone who had tested positive ❑   School testing ❑   Other 

In the last four weeks, how many school days (online or in person) in total did you miss because of 

symptoms of COVID-19 

 ❑     None     ❑ 1-2 days   ❑    3-5 days     ❑     6-10 days     ❑     11-15 days     ❑ More than 15 days 

 

If you had symptoms please answer the following questions 

When did you first notice them? (please answer these in relation to your last COVID-19 test) 

 [_D_][_D_]/[_M_][_M_]/[_2_][_0_][_Y_][_Y_] 

How long did they last? (please answer these in relation to your last COVID-19 test) 

❑     A day or less        ❑   a few days      ❑ about a week    ❑ more than a week     ❑ a couple of 

weeks or more 

How bad were the symptoms at their worst? (please answer these in relation to your last COVID-19 test) 

❑ Not very – I could carry on doing things          ❑    a little – I felt a little bit poorly 

❑ quite bad – I had to go to bed sometimes       ❑     very bad – I couldn’t do much 

❑ Extremely bad – I couldn’t do anything 

What symptoms did you have? (Check all that apply) (please answer these in relation to your last COVID-

19 test) 

 ❑ fever 

 ❑ chills or shivers (feeling too cold) 

 ❑ persistent cough (coughing a lot for more than an hour, or 3 or more coughing episodes in 24 

hours) 

 ❑ unusual fatigue/tiredness 

 ❑ unusual shortness of breath 

 ❑ loss of smell/taste 

 ❑ unusually hoarse voice 

 ❑ unusual chest pain or tightness in your chest 

❑ unusual abdominal pain 

 ❑ diarrhoea 

 ❑ headache 

About you  

About your COVID-19 test 
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 ❑ confusion, disorientation or drowsiness 

 ❑ unusual eye-soreness or discomfort (e.g. light sensitivity, excessive tears, or pink/red eye) 

 ❑ skipping meals 

 ❑ dizziness or light-headedness 

 ❑ sore throat 

 ❑ unusual strong muscle pains 

 ❑ earache or ringing in your ears (tinnitus) 

 ❑ raised, red, itchy welts on the skin or sudden swelling of the face or lips 

 ❑ red/purple sores or blisters on your feet, including your toes 

 ❑ other 

If other, please state 

 

 What were your main symptoms? (please answer these in relation to your last COVID-19 test) 

❑ fever 

 ❑ chills or shivers (feeling too cold) 

 ❑ persistent cough (coughing a lot for more than an hour, or 3 or more coughing episodes in 24 

hours) 

 ❑ unusual fatigue/tiredness 

 ❑ unusual shortness of breath 

 ❑ loss of smell/taste 

 ❑ unusually hoarse voice 

 ❑ unusual chest pain or tightness in your chest 

 ❑ unusual abdominal pain 

 ❑ diarrhoea 

 ❑ headache 

 ❑ confusion, disorientation or drowsiness 

❑ unusual eye-soreness or discomfort (e.g. light sensitivity, excessive tears, or pink/red eye) 

 ❑ skipping meals 

 ❑ dizziness or light-headedness 

 ❑ sore throat 

 ❑ unusual strong muscle pains 

 ❑ earache or ringing in your ears (tinnitus) 

 ❑ raised, red, itchy welts on the skin or sudden swelling of the face or lips 

 ❑ red/purple sores or blisters on your feet, including your toes 

 ❑ other 

If other, please state 

 

Did you/your parent talk to the doctor about your COVID-19 symptoms? (please answer these in relation to 

your last COVID-19 test)  ❑ Yes ❑ No 

Did you go to the hospital about your COVID-19? (please answer these in relation to your last COVID-19 

test) 

   ❑ Yes ❑ No 

Did you have to stay overnight in hospital for COVID-19? (please answer these in relation to your last 

COVID-19 test) 

   ❑ Yes ❑ No 

Have you had a vaccination against COVID-19? 
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    ❑ Yes ❑ No 

 

 

 

 

 

 

 

If you have had symptoms of COVID-19 how much do you agree with the following statement? 

"I have fully recovered from COVID-19" 

  
How do you feel right now?        ❑ I feel as healthy as normal            ❑ I am not feeling quite right 

Do you have a fever?       ❑      Yes          ❑     No 

 

Do you feel chills or shivers (feel too cold)?      ❑      Yes          ❑     No 

 If you are able to measure it, what is your temperature? 

_______________________________________ 

Do you have a persistent cough (coughing a lot for more than an hour, or 3 or more coughing episodes in 24 

hours)? 

❑      Yes          ❑     No  

Are you experiencing unusual fatigue/tiredness?  

❑      No      ❑ Mild fatigue     ❑ Severe fatigue - I struggle to get out of bed 

Are you experiencing problems with your sleep, including getting to sleep, waking in the night or waking 

early? 

❑      Yes          ❑     No 

 If yes, please describe 

___________________________________________________________________ 

Are you experiencing unusual shortness of breath? 

 ❑ No 

 ❑ Yes, mild symptoms - slight shortness of breath during ordinary activity 

 ❑ Yes, significant symptoms - breathing is comfortable only at rest  

 ❑ Yes, severe symptoms - breathing is difficult even at rest 

What are your current symptoms? (Please tick all that apply) 

  ❑ loss of smell/taste 

 ❑ unusually hoarse voice 

 ❑ unusual chest pain or tightness in your chest 

 ❑ unusual abdominal pain 

 ❑ diarrhoea 

 ❑ headache 

 ❑ confusion, disorientation or drowsiness 

 ❑ unusual eye-soreness or discomfort (e.g. light sensitivity, excessive tears, or pink/red eye) 

 ❑ skipping meals 

 ❑ dizziness or light-headedness 

 ❑ sore throat 

 ❑ unusual strong muscle pains 

About your health at the moment 
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 ❑ earache or ringing in your ears (tinnitus) 

 ❑ raised, red, itchy welts on the skin or sudden swelling of the face or lips 

 ❑ red/purple sores or blisters on your feet, including your toes 

❑ no symptoms 

 ❑ other 

Are there any other important symptoms you want to share 

 

Since the start of your COVID-19 symptoms, have you had a period longer than one week with none of the 

above symptoms at all (where you were back to how you were pre-COVID)  

❑   Yes (I have had a period of one week or more since my test with none of the above symptoms) 

❑   No (My symptoms have been continuous since Covid test)  

❑   Not applicable 

 

EQ-5D-Y  

Short Warwick-Edinburgh Mental Wellbeing Scale  

Strengths and Difficulties Questionnaire © Robert Goodman, 2005 

Chalder Fatigue Scale 

UCLA 3 item loneliness scale 

 

 

 

We would like to know how good or bad your health is TODAY  

This scale is numbered from 0 to 100%  

100% means the best health you can think of 

0% means the worst health you can think of. 

 

Please look at the scale and draw a circle to select the number for your health TODAY  

 

Today 

 

Standarised Scales  
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Has Covid-19 affected your family members and if so, can you tell us who?  

 In your house In your extended family 

Yes No Don’t 
know 

Who? Yes No Don’t 
know 

Who? 

Has anyone tested 

positive for Covid-19? 

        

Has anyone been to 

hospital with Covid-19? 

        

Has anyone been in 

intensive care (ICU) 

with Covid-19? 

        

Has anyone died from 

Covid-19? 

        

Does anyone have 

ongoing problems from 

Covid-19? 

        

 

 

 

 

COVID-19 and your family 

Final Question 
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Please use this space if there is there anything else you would like to tell us about your health or how the 

pandemic or lockdown have affected you. 
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Supplement Table 1. Response rate of participants included in the 6-month sample 
 Negative SARS-CoV-2 test Positive SARS-CoV-2 test 

 Target Population 

(N=72,449) 

Study participants 

(N=6,542) 

Target 

Population 

(N=55,447) 

Study 

participants 

(N=6,407) 

Response rate  9.0%  11.6% 

     

Sex      

  Female 38,507 4,112 (10.7%) 29,443 3,992 (13.6%) 

  Male  33,942 2,430 (7.2%) 26,004 2,415 (9.3%) 

Age (years)     

  11-14 34,834 2,814 (8.1%) 26,757 2,759 (10.3%) 

  15-17 37,615 3,728 (9.9%) 28,690 3,648 (12.7%) 

Region     

  East Midlands 6,232 710 (11.4%) 4,771 643 (13.5%) 

  East of England 7,273 742 (10.2%) 5,546 649 (11.7%) 

  London 10,178 824 (8.1%) 7,950 725 (9.1%) 

  North East England 4,098 379 (9.2%) 3,079 407 (13.2%) 

  North West England 13,590 920 (6.8%) 10,363 981 (9.5%) 

  South East England 8,923 890 (10.0%) 6,816 885 (13.0%) 

  South West England 4,013 489 (12.2%) 2,934 498 (17.0%) 

  West Midlands 9,747 877 (9.0%) 7,386 847 (11.5%) 

  Yorkshire and the Humber 8,395 711 (8.5%) 6,602 772 (11.7%) 

IMD quintile*     

  1 (most deprived)  21,584 1,286 (6.0%) 16,498 1,268 (7.7%) 

  2 14,737 1,175 (8.0%) 11,528 1,169 (10.1%) 

  3 12,546 1,220 (9.7%) 9,589 1,120 (11.7%) 

  4 12,062 1,370 (11.4%) 9,112 1,340 (14.7%) 

  5 (least deprived)  11,520 1,491 (12.9%) 8,720 1,510 (17.3%) 

*IMD: Index of Multiple Deprivation. The Index of Multiple Deprivation (IMD) was calculated from the CYP’s small local area 
level based geographic hierarchy (lower super output area) at the time of the questionnaire and used as a proxy for socio-economic 

status. We report IMD quintiles from most (quintile 1) to least (quintile 5) deprived. 
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Supplement Table 2. Reported symptoms at time of test, and physical and mental health before test, by SARS-CoV-2 status, overall and stratified by age group 
 All participants Participants aged 11–14 years Participants aged 15–17 years 

Tested positive for 

SARS-CoV-2 

(n=6,407) 

Tested negative for 

SARS-CoV-2  

(n = 6,542) 

Tested positive for 

SARS-CoV-2 

(n=2,759) 

Tested negative for 

SARS-CoV-2 

(n=2,814) 

Tested positive for 

SARS-CoV-2 

(n=3,648) 

Tested negative for 

SARS-CoV-2 

(n=3,728) 

No reported symptoms 3,736 (58.3%) 5,921 (90.5%) 1,626 (58.9%) 2,499 (88.8%) 2,110 (57.8%) 3,422 (91.8%) 

  1 symptom 239 (3.7%) 77 (1.2%) 107 (3.9%) 55 (2.0%) 132 (3.6%) 22 (0.6%) 

  2 symptoms 262 (4.1%) 94 (1.4%) 135 (4.9%) 56 (2.0%) 127 (3.5%) 38 (1.0%) 

  3 symptoms 297 (4.6%) 98 (1.5%) 140 (5.1%) 52 (1.9%) 157 (4.3%) 46 (1.2%) 

  4 symptoms 306 (4.8%) 83 (1.3%) 151 (5.5%) 47 (1.7%) 155 (4.3%) 36 (1.0%) 

  ≥5 symptoms 1,567 (24.5%) 269 (4.1%) 600 (21.8%) 105 (3.7%) 967 (26.5%) 164 (4.4%) 

Specific symptoms       

  Fever 1,269 (19.8%) 279 (4.3%) 561 (20.3%) 129 (4.6%) 708 (19.4%) 150 (4.0%) 

  Chills 1,002 (15.6%) 173 (2.6%) 407 (14.7%) 66 (2.4%) 595 (16.3%) 107 (2.9%) 

  Persistent cough 969 (15.1%) 310 (4.7%) 358 (12.9%) 156 (5.5%) 611 (16.8%) 154 (4.1%) 

  Tiredness 1,607 (25.1%) 233 (3.6%) 622 (22.5%) 100 (3.6%) 985 (27.0%) 133 (3.6%) 

  Shortness of breath 759 (11.9%) 112 (1.7%) 211 (7.7%) 38 (1.4%) 548 (15.0%) 74 (2.0%) 

  Loss of smell 1,726 (26.9%) 117 (1.8%) 620 (22.4%) 53 (1.9%) 1,106 (30.3%) 64 (1.7%) 

  Unusually hoarse voice 299 (4.7%) 77 (1.2%) 114 (4.1%) 38 (1.4%) 185 (5.1%) 39 (1.1%) 

  Unusual chest pain 580 (9.1%) 116 (1.8%) 169 (6.1%) 45 (1.6%) 411 (11.3%) 71 (1.9%) 

  Unusual abdominal pain 299 (4.7%) 76 (1.2%) 135 (4.9%) 35 (1.2%) 164 (4.5%) 41 (1.1%) 

  Diarrhoea 299 (4.7%) 85 (1.3%) 117 (4.2%) 38 (1.4%) 182 (5.0%) 47 (1.3%) 

  Headaches 1,858 (29.0%) 353 (5.4%) 789 (28.6%) 164 (5.8%) 1,069 (29.3%) 189 (5.1%) 

  Confusion, disorientation or drowsiness 476 (7.4%) 53 (0.8%) 164 (5.9%) 14 (0.5%) 312 (8.6%) 39 (1.1%) 

  Unusual eye-soreness 393 (6.1%) 54 (0.8%) 145 (5.3%) 24 (0.9%) 248 (6.8%) 30 (0.8%) 

  Skipping meals 782 (12.2%) 111 (1.7%) 279 (10.1%) 36 (1.3%) 503 (13.8%) 75 (2.0%) 

  Dizziness or light-headedness 1,023 (16.0%) 180 (2.8%) 376 (13.6%) 75 (2.7%) 647 (17.7%) 105 (2.8%) 

  Sore throat 1,418 (22.1%) 397 (6.1%) 589 (21.3%) 186 (6.6%) 829 (22.7%) 211 (5.7%) 

  Unusual strong muscle pains 670 (10.5%) 69 (1.1%) 232 (8.4%) 29 (1.0%) 438 (12.0%) 40 (1.1%) 

  Earache or ringing in ears 304 (4.7%) 66 (1.0%) 119 (4.3%) 26 (0.9%) 185 (5.1%) 40 (1.1%) 

  Raised welts on skin or swelling 71 (1.1%) 21 (0.3%) 30 (1.1%) 9 (0.3%) 41 (1.1%) 12 (0.3%) 

  Red/purple sores/blisters on feet 50 (0.8%) 14 (0.2%) 20 (0.7%) 7 (0.3%) 30 (0.8%) 7 (0.2%) 

  Other 209 (3.3%) 35 (0.5%) 107 (3.9%) 18 (0.6%) 102 (2.8%) 17 (0.5%) 

Previous physical health *       

  Very poor or poor 107 (1.7%) 148 (2.3%) 29 (1.1%) 53 (1.9%) 78 (2.1%) 95 (2.6%) 

  Okay 1,212 (18.9%) 1,428 (21.8%) 425 (15.4%) 497 (17.7%) 787 (21.6%) 931 (25.0%) 

  Good or very good 5,088 (79.4%) 4,966 (75.9%) 2,305 (83.4%) 2,264 (80.5%) 2,783 (76.3%) 2,702 (72.5%) 

Previous mental health*       

  Very poor or poor 516 (8.1%) 667 (10.2%) 113 (4.1%) 182 (6.5%) 403 (11.1%) 485 (13.0%) 
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  Okay 1,790 (27.9%) 1,968 (30.1%) 597 (21.6%) 671 (23.9%) 1,193 (32.7%) 1,297 (34.8%) 

  Good or very good  4,101 (64.0%) 3,907 (59.7%) 2,049 (74.3%) 1,961 (69.7%) 2,052 (56.3%) 1,946 (52.2%) 

Self-rated health** 90 (85, 100) 90 (80, 100) 95 (85, 100) 95 (85, 100) 90 (80,95) 90 (80, 95) 

Note. Data are n (%). *Participants were asked “How was your physical/mental health in general before your Covid-19 test?” in two separate questions using a five-category Likert scale; we 

recoded these variables into three categories (very poor and poor, okay, and good and very good); questions were not asked in relation to 6 months post-test. ** reported as median(IQR), 

measured by a visual analogue scale (EQ-5D VAS score), which records responses to the question “Please look at the scale and select the number for your health BEFORE your Covid-19 test 

and your health TODAY” participants are told that “100% means the best health you can think of; 0% means the worst health you can think of”
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Supplement Table 3. Reported symptoms at 6 months by SARS-CoV-2 status, overall and stratified by age group  

 
 All participants Participants aged 11-14 years Participants aged 15-17 

 Tested 

positive for 

SARS-CoV-2 

(n = 6,407) 

 

Tested 

negative for 

SARS-CoV-2 

(n = 6,542) 

Tested 

positive for 

SARS-CoV-2 

(n = 2,759) 

Tested 

negative for 

SARS-CoV-2 

(n = 2,814) 

Tested 

positive for 

SARS-CoV-2 

(n = 3,648) 

Tested 

negative for 

SARS-CoV-2 

(n = 3,728) 

No reported symptoms 2,507 (39.1%) 3,713 (56.8%) 1,253 (45.4%) 1,748 (62.1%) 1,254 (34.4%) 1,965 (52.7%) 

  1 symptom 1,355 (21.2%) 1,228 (18.8%) 562 (20.4%) 489 (17.4%) 793 (21.7%) 739 (19.8%) 

  2 symptoms 779 (12.2%) 563 (8.6%) 308 (11.7%) 206 (7.3%) 471 (12.9%) 357 (9.6%) 

  3 symptoms 569 (8.9%) 318 (4.9%) 224 (8.1%) 121 (4.3%) 345 (9.5%) 197 (5.3%) 

  4 symptoms 393 (6.1%) 216 (3.3%) 155 (5.6%) 78 (2.8%) 238 (6.5%) 138 (3.7%) 

  ≥5 symptoms 804 (12.6%) 504 (7.7%) 257 (9.3%) 172 (6.1%) 547 (15.0%) 332 (8.9%) 

       

Specific symptoms       

  Fever 82 (1.3%) 96 (1.5%) 34 (1.2%) 28 (1.0%) 48 (1.3%) 68 (1.8%) 

  Chills 479 (7.5%) 387 (5.9%) 193 (7.0%) 164 (5.8%) 286 (7.8%) 223 (6.0%) 

  Persistent cough 215 (3.4%) 209 (3.2%) 91 (3.3%) 76 (2.7%) 124 (3.4%) 133 (3.6%) 

  Tiredness 2,458 (38.4%) 1,747 (26.7%) 866 (31.4%) 584 (20.8%) 1,592 (43.6%) 1,163 (31.2%) 

  Shortness of breath 1,462 (22.8%) 710 (10.9%) 462 (16.8%) 263 (9.4%) 1,000 (27.4%) 447 (12.0%) 

  Loss of smell 903 (14.1%) 90 (1.4%) 295 (10.7%) 34 (1.2%) 608 (16.7%) 56 (1.5%) 

  Unusually hoarse voice 98 (1.5%) 95 (1.5%) 45 (1.6%) 44 (1.6%) 53 (1.5%) 51 (1.4%) 

  Unusual chest pain 419 (6.5%) 234 (3.6%) 148 (5.4%) 95 (3.4%) 271 (7.4%) 139 (3.7%) 

  Unusual abdominal pain 288 (4.5%) 226 (3.5%) 98 (3.6%) 87 (3.1%) 190 (5.2%) 139 (3.7%) 

  Diarrhoea 181 (2.8%) 157 (2.4%) 55 (2.0%) 47 (1.7%) 126 (3.5%) 110 (3.0%) 

  Headaches 1,171 (18.3%) 825 (12.6%) 447 (16.2%) 311 (11.1%) 724 (19.9%) 514 (13.8%) 

  Confusion, disorientation or drowsiness 345 (5.4%) 218 (3.3%) 116 (4.2%) 75 (2.7%) 229 (6.3%) 143 (3.8%) 

  Unusual eye-soreness 356 (5.6%) 260 (4.0%) 124 (4.5%) 95 (3.4%) 232 (6.4%) 165 (4.4%) 

  Skipping meals 609 (9.5%) 448 (6.9%) 223 (8.1%) 145 (5.2%) 386 (10.6%) 303 (8.1%) 

  Dizziness or light-headedness 838 (13.1%) 535 (8.2%) 303 (11.0%) 189 (6.7%) 535 (14.7%) 346 (9.3%) 

  Sore throat 414 (6.5%) 406 (6.2%) 184 (6.7%) 164 (5.8%) 230 (6.3%) 242 (6.5%) 

  Unusual strong muscle pains 286 (4.5%) 163 (2.5%) 109 (4.0%) 72 (2.6%) 177 (4.9%) 91 (2.4%) 

  Earache or ringing in ears 407 (6.4%) 284 (4.3%) 167 (6.1%) 109 (3.9%) 240 (6.6%) 175 (4.7%) 

  Raised welts on skin or swelling 73 (1.1%) 47 (0.7%) 29 (1.1%) 17 (0.6%) 44 (1.2%) 30 (0.8%) 

  Red/purple sores/blisters on feet 66 (1.0%) 58 (0.9%) 25 (0.9%) 30 (1.1%) 41 (1.1%) 28 (0.8%) 

  Other 488 (7.6%) 384 (5.9%) 231 (8.4%) 172 (6.1%) 257 (7.0%) 212 (5.7%) 

Self-rated health* 90 (80,95) 90 (80,100) 95 (80,100) 95 (85,100) 90 (75,95) 90 (75,95) 
* reported as median(IQR), scored on a scale of 0 (worst) to 100 (best)

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Arch Dis Child

 doi: 10.1136/archdischild-2022-324656–7.:10 2023;Arch Dis Child, et al. Pinto Pereira SM



 

   

12 

 

 

 

Supplementary Table 4. Characteristics at baseline of CYP by SARS-CoV-2 status and whether meeting 

published Delphi consensus definition of long COVID* at 6 months 
 SARS-CoV-2 Test Negatives  

(N = 6,542) 

SARS-CoV-2 Test Positives  

(N = 6,407) 

 Not meeting long 

COVID 

definition at 

6months 

n (%) 

Meeting long 

COVID definition 

at 6months 

n (%) 

Not meeting long 

COVID 

definition at 

6months 

n (%) 

Meeting long 

COVID definition 

at 6months 

n (%) 

     

All 5,380 (82.2%) 1,162 (17.8%) 4,836 (75.5%) 1,571 (24.5%) 

     

Number of symptoms at testing     

  None 4,893 (82.6%) 1,028 (17.4%) 2,843 (76.1%) 893 (23.9%) 

  1 symptom 71 (92.2%) 6 (7.8%) 214 (89.5%) 25 (10.5%) 

  2 symptoms 86 (91.5%) 8 (8.5%) 231 (88.2%) 31 (11.8%) 

  3 symptoms 86 (87.8%) 12 (12.2%) 264 (88.9%) 33 (11.1%) 

  4 symptoms 69 (83.1%) 14 (16.9%) 261 (85.3%) 45 (14.7%) 

  ≥5 symptoms 175 (65.1%) 94 (34.9%) 1,023 (65.3%) 544 (34.7%) 

     

Sex     

  Male 2,182 (89.8%) 248 (10.2%) 2,030 (84.1%) 385 (15.9%) 

  Female 3,198 (77.8%) 914 (22.2%) 2,806 (70.3%) 1,186 (29.7%) 

     

Age (years)     

  11-14 2,388 (84.9%) 426 (15.1%) 2,171 (78.7%) 588 (21.3%) 

  15-17 2,992 (80.3%) 736 (19.7%) 2,665 (73.1%) 983 (27.0%) 

     

Ethnicity     

  White  4,217 (83.0%) 866 (17.0%) 3,713 (75.5%) 1,208 (24.6%) 

  Asian or Asian British 690 (80.6%) 166 (19.4%) 708 (77.1%) 210 (22.9%) 

  Mixed 235 (77.1%) 70 (23.0%) 187 (70.6%) 78 (29.4%) 

  Black, African or Caribbean 138 (80.2%) 34 (19.8%) 119 (77.8%) 34 (22.2%) 

  Other 75 (80.7%) 18 (19.4%) 81 (72.3%) 31 (27.7%) 

  Prefer not to say 25 (75.8%) 8 (24.2%) 28 (73.7%) 10 (26.3%) 

     

Region     

  East Midlands 593 (83.5%) 117 (16.5%) 490 (76.2%) 153 (23.8%) 

  East of England 612 (82.5%) 130 (17.5%) 497 (76.6%) 152 (23.4%) 

  London 692 (84.0%) 132 (16.0%) 543 (74.9%) 182 (25.1%) 

  North East 294 (77.6%) 85 (22.4%) 293 (72.0%) 114 (28.0%) 

  North West 747 (81.2%) 173 (18.8%) 736 (75.0%) 245 (25.0%) 

  South East 749 (84.2%) 141 (15.8%) 672 (75.9%) 213 (24.1%) 

  South West 398 (81.4%) 91 (18.6%) 371 (74.5%) 127 (25.5%) 

  West Midlands 720 (82.1%) 157 (17.9%) 661 (78.0%) 186 (22.0%) 

  Yorkshire and the Humber 575 (80.9%) 136 (19.1%) 573 (74.2%) 199 (25.8%) 

     

IMD quintile     
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  1 (most deprived) 982 (76.4%) 304 (23.6%) 898 (70.8%) 370 (29.2%) 

  2  954 (81.2%) 221 (18.8%) 888 (76.0%) 281 (24.0%) 

  3 1,001 (82.1%) 219 (18.0%) 838 (74.8%) 282 (25.2%) 

  4 1,165 (85.0%) 205 (15.0%) 1,027 (76.6%) 313 (23.4%) 

  5 (least deprived) 1,278 (85.7%) 213 (14.3%) 1,185 (78.5%) 325 (21.5%) 

     

Previous Physical Health     

  Very poor or poor 89 (60.1%) 59 (39.9%) 58 (54.2%) 49 (45.8%) 

  Okay 1,011 (70.8%) 417 (29.2%) 763 (63.0%) 449 (37.1%) 

  Good or very good 4,280 (86.2%) 686 (13.8%) 4,015 (78.9%) 1,073 (21.1%) 

     

Previous mental health     

  Very poor or poor 349 (52.3%) 318 (47.7%) 241 (46.7%) 275 (53.3%) 

  Okay 1,521 (77.3%) 447 (22.7%) 1,188 (66.4%) 602 (33.6%) 

  Good or very good 3,510 (89.8%) 397 (10.2%) 3,407 (83.1%) 694 (16.9%) 

Self-rated Health** 95 (85,100) 80 (70,90) 95 (85,100) 90 (80,95) 

*Using data from the questionnaire on symptoms and the EQ-5D-Y scale at the time of the questionnaire (i.e., 

approximately 6 months after the PCR-test), long COVID was operationalized as having at least 1 symptom and 

experiencing some/a lot of problems with respect to mobility, self-care, doing usual activities or having 

pain/discomfort or feeling very worried/sad. **reported as median(IQR), scored on a scale of 0 (worst) to 100 (best) 
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Supplementary Table 5. Characteristics at 6 months post-test by SARS-CoV-2 status and  

and whether meeting published Delphi consensus definition of long COVID* 

  

 SARS-CoV-2 

Test Negatives (N=6,542) 

SARS-CoV-2 

Test Positives (N=6,407) 

 Not meeting 

long COVID 

definition at 6 

months 

(n=5,380) 

Meeting long 

COVID 

definition at 

6 months 

(n=1,162) 

Not meeting 

long COVID 

definition at 

6 months 

(n=4,836) 

Meeting long 

COVID 

definition at 

6 months 

(n=1,571) 

 

SDQ   

  SDQ Total Difficulties 

     Median  10 17 9 16 

     (25th, 75th) (6, 14) (13, 22) (5, 13) (11, 20) 

  SDQ Emotional symptoms 

    Median  3 6 3 6 

   (25th, 75th) (1, 5) (4, 8) (1, 4) (4, 7) 

  SDQ Conduct problems 

    Median  1 2 1 2 

   (25th, 75th) (0, 2) (1, 4) (0, 2) (1, 3) 

  SDQ Hyperactivity/inattention 

    Median  4 6 3 5 

    (25th, 75th) (2, 5) (4, 8) (2, 5) (3, 7) 

  SDQ peer relationship problem 

   Median  2 3 1 3 

   (25th, 75th) (1, 3) (2, 5) (1, 3) (1, 4) 

SWEMWBS 

   Median  21.5 18.0 22.4 19.3 

  (25th, 75th) (19.3, 24.1) (16.4, 20.7) (19.3, 25.0) (16.9, 21.5) 

  Mean (SD) 21.9 (4.2) 18.6 (3.6) 22.5 (4.2) 19.4 (3.7) 

Chalder fatigue scale 

   Median  11 17 11 17 

   (25th, 75th) (11,14) (14, 21) (11, 14) (14, 21) 

   Mean (SD) 11.9 (4.3) 17.7 (5.7) 12.0 (4.2) 17.7 (5.3) 

Self-rated health** 95  

(85,100) 

75  

(60,85) 

95  

(85,100) 

75  

(65,85) 
Note. SDQ = Strengths and Difficulties Questionnaire; SWEMBS = Short Warwick-Edinburgh Mental Wellbeing Scale.  
*A higher SDQ score indicates more problems; a higher SWEMWBS score indicates better mental well-being; a 

higher fatigue score is more severe. Using data from the questionnaire on symptoms and the EQ-5D-Y scale at the 

time of the questionnaire (i.e., approximately 6 months after the PCR-test), long COVID was operationalized as 

having at least 1 symptom and experiencing some/a lot of problems with respect to mobility, self-care, doing usual 

activities or having pain/discomfort or feeling very worried/sad. Number of symptoms and the EQ-5D-Y scale at 6 

months not shown in this table as they are part of the definition of long COVID. **reported as median(IQR), scored 

on a scale of 0 (worst) to 100 (best) 
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Supplementary Table 6. Characteristics at baseline of CYP by baseline SARS-CoV-2 status and 

vaccination status by six months 
 SARS-CoV-2 Test Negatives 

(N = 6,527) 

SARS-CoV-2 Test Positives 

(N = 6,402) 

 Vaccine: No 

n (%) 

Vaccine: Yes 

n (%) 

Vaccine: No 

n (%) 

Vaccine: Yes 

n (%) 

All 5,832 (89.4%) 695 (10.7%) 5,826 (91.0%) 576 (9.0%) 

     

Number of symptoms     

  None 5,268 (89.2%) 638 (10.8%) 3,383 (90.7%) 348 (9.3%) 

  1 symptom 72 (93.5%) 5 (6.5%) 227 (95.0%) 12 (5.0%) 

  2 symptoms 86 (91.5%) 8 (8.5%) 253 (96.6%) 9 (3.4%) 

  3 symptoms 88 (89.8%) 10 (10.2%) 276 (92.9%) 21 (7.1%) 

  4 symptoms 77 (92.8%) 6 (7.2%) 284 (92.8%) 22 (7.2%) 

  ≥5 symptoms 241 (89.6%) 28 (10.4%) 1,403 (89.5%) 164 (10.5) 

     

Sex     

  Male 2,216 (91.5%) 206 (8.5%) 2,257 (93.5%) 156 (6.5%) 

  Female 3,616 (88.1%) 489 (11.9%) 3,569 (89.5%) 420 (10.5%) 

     

Age (years)     

  11-14 2,775 (98.9%) 30 (1.1%) 2,745 (99.5%) 13 (0.5%) 

  15-17 3,057 (82.1%) 665 (17.9%) 3,081 (84.6%) 563 (15.5%) 

     

Ethnicity     

  White  4,487 (88.5%) 583 (11.5%) 4,467 (90.9%) 450 (9.2%) 

  Asian or Asian British 785 (91.9%) 69 (8.1%) 834 (91.0%) 83 (9.1%) 

  Mixed 277 (90.8%) 28 (9.2%) 243 (91.7%) 22 (8.3%) 

  Black, African or Caribbean 163 (94.8%) 9 (5.2%) 141 (92.2%) 12 (7.8%) 

  Other 89 (95.7%) 4 (4.3%) 104 (92.9%) 8 (7.1%) 

  Prefer not to say 31 (93.9%) 2 (6.1%) 37 (97.4%) 1 (2.6%) 

     

Region     

  East Midlands 632 (89.4%) 75 (10.6%) 581 (90.4%) 62 (9.6%) 

  East of England 644 (86.9%) 97 (13.1%) 585 (90.1%) 64 (9.9%) 

  London 738 (89.9%) 83 (10.1%) 657 (90.6%) 68 (9.4%) 

  North East 345 (91.0%) 34 (9.0%) 384 (94.4%) 23 (5.7%) 

  North West 817 (89.0%) 101 (11.0%) 890 (90.9%) 89 (9.1%) 

  South East 783 (88.3%) 104 (11.7%) 786 (89.1%) 96 (10.9%) 

  South West 423 (86.5%) 66 (13.5%) 447 (89.8%) 51 (10.2%) 

  West Midlands 798 (91.2%) 77 (8.8%) 784 (92.6%) 63 (7.4%) 

  Yorkshire and the Humber 652 (91.8%) 58 (8.2%) 712 (92.2%) 60 (7.8%) 

     

IMD quintile     

  1 (most deprived) 1,161 (90.5%) 122 (9.5%) 1,164 (91.9%) 103 (8.1%) 

  2  1,055 (89.8%) 120 (10.2%) 1,055 (90.4%) 112 (9.6%) 

  3 1,093 (89.9%) 123 (10.1%) 1,021 (91.2%) 98 (8.8%) 
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  4 1,208 (88.4%) 158 (11.6%) 1,222 (91.3%) 117 (8.7%) 

  5 (least deprived) 1,315 (88.4%) 172 (11.6%) 1,364 (90.3%) 146 (9.7%) 

     

Previous physical health     

  Very poor or poor 125 (84.5%) 23 (15.5%) 90 (84.9%) 16 (15.1%) 

  Okay 1,225 (85.8%) 202 (14.2%) 1,080 (89.2%) 131 (10.8%) 

  Good or very good 4,482 (90.5%) 470 (9.5%) 4,656 (91.6%) 429 (8.4%) 

     

Previous mental health     

  Very poor or poor 561 (84.1%) 106 (15.9%) 451 (87.4%) 65 (12.6%) 

  Okay 1,720 (87.6%) 243 (12.4%) 1,585 (88.7%) 203 (11.4%) 

  Good or very good 3,551 (91.1%) 346 (8.9%) 3,790 (92.5%) 308 (7.5%) 

Self-rated health* 90 (80,100) 90 (80,95) 90 (85,100) 90 (80,95) 

Note: Those who did not respond to the vaccine question (n=20) were excluded *reported as median(IQR), scored on a scale of 0 

(worst) to 100 (best) 
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Supplementary Table 7. Characteristics at 6 months post-test of CYP by baseline SARS-CoV-2 status and 

vaccination status by 6 months   

 SARS-CoV-2 

Test Negatives (N=6,527) 

SARS-CoV-2 

Test Positives (N=6,402) 

 Vaccine: No 

(n=5,832) 

Vaccine: Yes 

(n=695) 

Vaccine: No 

(n=5,826) 

Vaccine: Yes 

(n=576) 

     

Number of symptoms     

  None 3,298 (56.6%)   405 (58.3%)     2,297 (39.4%)       208 (36.1%) 

  1 symptom 1,111 (19.1%)     113 (16.3%) 1,238 (21.3%) 115 (20.0%) 

  2 symptoms 504 (8.6%) 58 (8.4%) 694 (11.9%) 85 (14.8%) 

  3 symptoms 279 (4.8%) 39 (5.6%) 515 (8.8%) 54 (9.4%) 

  4 symptoms 200 (3.4%) 16 (2.3%) 360 (6.2%) 33 (5.7%) 

  ≥5 symptoms  440 (7.5%) 64 (9.2%) 722 (12.4%) 81 (14.1%) 

     

Meeting long COVID definition*     

  No 4,802 (82.3%) 564 (81.2%) 4,422 (75.9%) 410 (71.2%) 

  Yes 1,030 (17.7%) 131 (18.9%) 1,404 (24.1%) 166 (28.8%) 

 

EQ5DY 

  Some/lots of mobility problems  339 (5.8%) 56 (8.1%) 330 (5.7%) 50 (8.7%) 

  Some/lots of self-care problems 296 (5.1%)  47 (6.8%) 194 (3.3%)  22 (3.8%) 

  Some/lots of problems with usual 

activities 

757 (13.0%) 101 (14.5%) 850 (14.6%) 93 (16.2%) 

  Some/lots of pain discomfort 860 (14.8%)  144 (20.7%) 972 (16.7%) 117 (20.3%) 

  A bit/very worried, sad/unhappy 2,351 (40.3%)  324 (46.6%) 2306 (39.6%) 46.4 (46.4%) 

  

SDQ   

  SDQ Total Difficulties 

     Median  11 12 10 11 

     (25th, 75th) (6, 16) (8, 17) (6, 15) (7, 16) 

  SDQ Emotional symptoms 

    Median  3 4 3 4 

   (25th, 75th) (1, 5) (2, 6) (1, 5) (2, 6) 

  SDQ Conduct problems 

    Median  1 1 1 1 

   (25th, 75th) (0, 2) (0, 2) (0, 2) (0, 2) 

  SDQ Hyperactivity/inattention 

    Median  4 4 4 4 

    (25th, 75th) (2, 6) (2, 6) (2, 6) (2, 6) 

  SDQ peer relationship problem 

   Median  2 2 2 2 

   (25th, 75th) (1, 3) (1, 4) (1, 3) (1, 3) 

 

SWEMBS 

   Median  20.7 20.0 21.5 20.7 

  (25th, 75th) (18.6, 24.1) (18.0, 23.2) (18.6, 24.1) (18.6, 24.1) 

  Mean (SD) 21.4 (4.3) 20.7 (4.0) 21.8 (4.3) 21.2 (4.3) 
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Chalder fatigue scale 

   Median  11 12 12 13 

   (25th, 75th) (11,15) (11, 16) (11, 16) (11, 17) 

   Mean (SD) 12.9 (5.2) 13.5 (4.6) 13.3 (5.1) 14.2 (5.1) 

Self-rated health**  90 (80,100) 85 (75,95) 90 (80,95) 85 (75,95) 

Note: Those who did not respond to the vaccine question (n=20) were excluded 

* Using data from the questionnaire on symptoms and the EQ-5D-Y scale at the time of the questionnaire (i.e., 

approximately 6 months after the PCR-test), long COVID was operationalized as having at least 1 symptom and 

experiencing some/a lot of problems with respect to mobility, self-care, doing usual activities or having 

pain/discomfort or feeling very worried/sad. **reported as median(IQR), scored on a scale of 0 (worst) to 100 (best)

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) Arch Dis Child

 doi: 10.1136/archdischild-2022-324656–7.:10 2023;Arch Dis Child, et al. Pinto Pereira SM



 

   

19 

 

 

Supplementary Table 8. Reweighted percentage (95% CIs)of reported symptom(s) at the time of test and at the 6 months questionnaire by SARS-CoV-2 status, overall and 

stratified by age-group.  
 

 All participants (N=12,949) Participants aged 11-14 (N=5,573) Participants aged 15-17 (N=7,376) 

Reweighted SARS-

CoV-2 Positive 

(n=6,407) 

Reweighted 

SARS-CoV-2 

Negative (n=6,542) 

Reweighted all 

participants 

(n=5,573) 

Reweighted 

SARS-CoV-2 

Positive 

(n=2,759) 

Reweighted 

SARS-CoV-2 

Negative 

(n=2,814) 

Reweighted all 

participants 

(n=7,376) 

Reweighted 

SARS-CoV-2 

Positive 

(n=3,648) 

Reweighted 

SARS-CoV-2 

Negative 

(n=3,728) 

At time of test          

         

Number of symptoms         

  None 
58.5%  

(58.0%, 58.9%)  

90.4% 

(90.1%, 90.6%) 

75.6% 

(75.3%, 76.0%) 

59.4% 

(58.8%, 60.0%) 

88.9% 

(88.5%, 89.2%) 

76.3% 

(75.9%, 76.6%) 

57.6% 

(57.0%, 58.2%) 

91.8% 

(91.5%, 92.1%) 

  1 symptom 
3.8% 

(3.6%, 4.0%) 

1.3% 

(1.2%, 1.4%) 

2.9% 

(2.8%, 3.0%) 

3.9% 

(3.7%, 4.2%) 

2.0% 

(1.9%, 2.2%) 

2.0% 

(1.9%, 2.1%) 

3.7% 

(3.5%, 3.9%) 

0.6% 

(0.5%, 0.6%) 

  2 symptoms 
4.2% 

(4.0%, 4.4%) 

1.6% 

(1.5%, 1.7%) 

3.3% 

(3.1%, 3.5%) 

4.7% 

(4.5%, 5.0%) 

2.1% 

(2.0%, 2.3%) 

2.3% 

(2.1%, 2.4%) 

3.7% 

(3.5%, 3.9%) 

1.1% 

(0.9%, 1.2%) 

  3 symptoms 
4.6% 

(4.4%, 4.8%) 

1.5% 

(1.4%, 1.6%) 

3.3% 

(3.2%, 3.5%) 

5.0% 

(4.8%, 5.3%) 

1.9% 

(1.7%, 2.1%) 

2.6% 

(2.4%, 2.7%) 

4.3% 

(4.0%, 4.5%) 

1.2% 

(1.0%, 1.3%) 

  4 symptoms 
4.9% 

(4.7%, 5.1%) 

1.2% 

(1.1%,1.3%) 

3.2% 

(3.1%, 3.4%) 

5.5% 

(5.2%, 5.8%) 

1.4% 

(1.3%, 1.6%) 

2.5% 

(2.4%, 2.7%) 

4.5% 

(4.2%, 4.7%) 

0.9% 

(0.8%, 1.1%) 

  ≥ 5 symptoms 
24.0% 

(23.6%, 24.4%) 

4.1% 

(3.9%, 4.2%) 

11.6% 

(11.4%, 11.9%) 

21.4% 

(20.9%, 21.9%) 

3.7% 

(3.4%, 3.9%) 

14.4% 

(14.1%, 14.7%) 

26.3% 

(25.7%, 26.8%) 

4.5% 

(4.3%, 4.7%) 

         

Specific symptoms         

  Fever 
20.2% 

(19.9%, 20.6%) 

4.3% 

(4.1%, 4.4%) 

11.7% 

(11.4%, 11.9%) 

20.6% 

(20.1%, 21.2%) 

4.4% 

(4.1%, 4.6%) 

11.3% 

(11.0%, 11.5%) 

19.9% 

(19.4%, 20.4%) 

4.2% 

(3.9%, 4.4%) 

  Chills 
15.4% 

(15.1%, 15.8%) 

2.5% 

(2.4%, 2.7%) 

7.7% 

(7.5%, 7.8%) 

14.6% 

(14.1%, 15.0%) 

2.2% 

(2.0%, 2.4%) 

8.9% 

(8.7%, 9.1%) 

16.2% 

(15.7%, 16.6%) 

2.9% 

(2.7%, 3.1%) 

  Persistent cough 
15.4% 

(15.1%, 15.7%) 

5.0% 

(4.8%, 5.1%) 

9.0% 

(8.8%, 9.3%) 

13.1% 

(12.6%, 13.5%) 

5.7% 

(5.4%, 6.0%) 

10.2% 

(10.0%, 10.5%) 

17.4% 

(17.0%, 17.9%) 

4.3% 

(4.1%, 4.5%) 

  Tiredness 
24.1% 

(23.7%, 24.5%) 

3.4% 

(3.3%, 3.6%) 

11.6% 

(11.3%, 11.9%) 

21.7% 

(21.2%, 22.3%) 

3.3% 

(3.1%, 3.5%) 

13.8 

(13.5%, 14.1%) 

26.3% 

(25.7%, 26.8%) 

3.5% 

(3.3%, 3.7%) 

  Shortness of breath 
11.5% 

(11.2%, 11.8%) 

1.6% 

(1.5%, 1.7%) 

4.1% 

(3.9%, 4.3%) 

7.6% 

(7.2%, 7.9%) 

1.3% 

(1.2%, 1.4%) 

7.9% 

(7.6%, 8.1%) 

15.0% 

(14.6%, 15.5%) 

1.9% 

(1.8%, 2.1%) 

  Loss of smell 
26.1% 

(25.7%, 26.5%) 

1.9% 

(1.8%, 2.0%) 

10.9% 

(10.6%, 11.1%) 

21.9% 

(21.4%, 22.5%) 

1.9% 

(1.7%, 2.1%) 

14.5% 

(14.2%, 14.8%) 

29.9% 

(29.3%, 30.5%) 

1.8% 

(1.7%, 2.0%) 

  Unusually hoarse voice 
4.5% 

(4.3%, 4.7%) 

1.2% 

(1.1%, 1.2%) 

2.5% 

(2.4%, 2.7%) 

4.0% 

(3.8%, 4.3%) 

1.3% 

(1.2%, 1.5%) 

2.8% 

(2.6%, 2.9%) 

4.9% 

(4.7%, 5.2%) 

1.0% 

(0.9%, 1.1%) 

  Unusual chest pain 
8.6% 

(8.4%, 8.9%) 

1.7% 

(1.6%, 1.8%) 

3.3% 

(3.1%, 3.4%) 

5.4% 

(5.1%, 5.7%) 

1.6% 

(1.5%, 1.8%) 

6.3% 

(6.1%, 6.5%) 

11.6% 

(11.2%, 12.0%) 

1.9% 

(1.7%, 2.0%) 

  Unusual abdominal pain 
4.6% 

(4.4%, 4.8%) 

1.2% 

(1.1%, 1.3%) 

2.8% 

(2.6%, 2.9%) 

4.7% 

(4.4%, 5.0%) 

1.2% 

(1.1%, 1.4%) 

2.6% 

(2.5%, 2.8%) 

4.5% 

(4.2%, 4.8%) 

1.1% 

(1.0%, 1.2%) 
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  Diarrhoea 
4.9% 

(4.7%, 5.1%) 

1.4% 

(1.3%, 1.5%) 

2.9% 

(2.8%, 3.1%) 

4.7% 

(4.5%, 5.0%) 

1.4% 

(1.3%, 1.6%) 

3.0% 

(2.9%, 3.2%) 

5.0% 

(4.8%, 5.3%) 

1.4% 

(1.3%, 1.5%) 

  Headaches 
28.8% 

(28.4%, 29.2%) 

5.3% 

(5.1%, 5.5%) 

15.8% 

(15.5%, 16.1%) 

28.4% 

(27.8%, 29.0%) 

5.6% 

(5.3%, 5.9%) 

16.0% 

(15.7%, 16.3%) 

29.2% 

(28.7%, 29.8%) 

5.1% 

(4.8%, 5.3%) 

  Confusion, disorientation or 

drowsiness 

7.1% 

(6.9%, 7.4%) 

0.8% 

(0.7%, 0.9%) 

2.8% 

(2.7%, 3.0%) 

5.7% 

(5.4%, 6.0%) 

0.5% 

(0.4%, 0.6%) 

4.4% 

(4.2%, 4.6%) 

8.4% 

(8.1%, 8.8%) 

1.1% 

(1.0%, 1.2%) 

  Unusual eye-soreness 
6.0% 

(5.7%, 6.2%) 

0.9% 

(0.8%, 0.9%) 

2.6% 

(2.5%, 2.8%) 

4.8% 

(4.5%, 5.1%) 

0.9% 

(0.8%, 1.0%) 

3.6% 

(3.5%, 3.8%) 

7.0% 

(6.7%, 7.3%) 

0.8% 

(0.7%, 1.0%) 

  Skipping meals 
11.9% 

(11.6%, 12.1%) 

1.7% 

(1.6%, 1.8%) 

5.2% 

(5.0%, 5.4%) 

10.1% 

(9.8%, 10.5%) 

1.1% 

(1.0%, 1.3%) 

7.3% 

(7.1%, 7.5%) 

13.4% 

(13.0%, 13.8%) 

2.2% 

(2.0%, 2.4%) 

  Dizziness or light-headedness 
15.2% 

(14.9%, 15.6%) 

2.7% 

(2.5%, 2.8%) 

7.3% 

(7.1%, 7.5%) 

13.1% 

(12.7%, 13.6%) 

2.5% 

(2.3%, 2.7%) 

9.3% 

(9.0%, 9.5%) 

17.1% 

(16.6%, 17.6%) 

2.8% 

(2.6%, 3.0%) 

  Sore throat 
22.0% 

(21.7%, 22.4%) 

6.1% 

(5.9%, 6.3%) 

13.0% 

(12.7%, 13.3%) 

21.0% 

(20.5%, 21.5%) 

6.5% 

(6.2%, 6.8%) 

13.5% 

(13.2%, 13.8%) 

23.0% 

(22.5%, 23.5%) 

5.7% 

(5.4%, 5.9%) 

  Unusual strong muscle pains 
10.0% 

(9.7%, 10.3%) 

1.1% 

(1.0%, 1.1%) 

4.2% 

(4.1%, 4.4%) 

8.3% 

(7.9%, 8.6%) 

0.9% 

(0.8%, 1.1%) 

5.9% 

(5.7%, 6.1%) 

11.6% 

(11.2%, 12.0%) 

1.2% 

(1.0%, 1.3%) 

  Earache or ringing in ears 
4.6% 

(4.4%, 4.7%) 

1.0% 

(0.9%, 1.1%) 

2.3% 

(2.2%, 2.4%) 

4.1% 

(3.8%, 4.3%) 

0.9% 

(0.8, 1.0%) 

2.9% 

(2.7%, 3.0%) 

5.0% 

(4.7%, 5.3%) 

1.1% 

(1.0%, 1.2%) 

  Raised welts on skin or swelling 
1.2% 

(1.1%, 1.3%) 

0.4% 

(0.3%, 0.4%) 

0.8% 

(0.7%, 0.8%) 

1.2% 

(1.1%, 1.4%) 

0.4% 

(0.3%, 0.5%) 

0.7% 

(0.6%, 0.8%) 

1.1% 

(1.0%, 1.2%) 

0.3% 

(0.3%, 0.4%) 

  Red/purple sores/blisters on feet 
0.8% 

(0.7%, 0.9%) 

0.2% 

(0.1%, 0.2) 

0.4% 

(0.4%, 0.5%) 

0.8% 

(0.7%, 0.9%) 

0.2% 

(0.1%, -.2%) 

0.5% 

(0.4%, 0.5%) 

0.8% 

(0.7%, 1.0%) 

0.2% 

(0.1%, 0.2%) 

  Other 
3.0% 

(2.9%, 3.2%) 

0.6% 

(0.5%, 0.7%) 

2.0% 

(1.9%, 2.1%) 

3.6% 

(3.4%, 3.9%) 

0.7% 

(0.6%, 0.8%) 

1.4% 

(1.3%, 1.5%) 

2.5% 

(2.3%, 2.7%) 

0.5% 

(0.4%, 0.6%) 

         

At time of 6-month 

questionnaire 

        

         

Number of symptoms         

  None 
41.1% 

(40.7%, 41.6%) 

58.0% 

(57.6%, 58.4%) 

55.0% 

(54.6%, 55.4%) 

46.3% 

(45.7%, 46.9%) 

62.1% 

(61.5%, 62.6%) 

46.2% 

(45.8%, 46.6%) 

36.5% 

(35.9%, 37.1%) 

54.3% 

(53.8%, 54.8%) 

  1 symptom 
20.8% 

(20.4%, 21.1%) 

18.5% 

(18.2%, 18.8%) 

18.4% 

(18.1%, 18.7%) 

19.7% 

(19.2%, 20.2%) 

17.4% 

(17.0%, 17.8%) 

20.5% 

(20.2%, 20.8%) 

21.8% 

(21.3%, 22.3%) 

19.5% 

(19.0%, 19.9%) 

  2 symptoms 
11.9% 

(11.6%, 12.2%) 

8.3% 

(8.1%, 8.5%) 

9.1% 

(8.9%, 9.4%) 

11.3% 

(10.9%, 11.7%) 

7.4% 

(7.1%, 7.8%) 

10.7% 

(10.4%, 10.9%) 

12.5% 

(12.1%, 12.9%) 

9.2% 

(8.9%, 9.5%) 

  3 symptoms 
8.5% 

(8.2%, 8.7%) 

4.7% 

(4.5%, 4.8%) 

5.9% 

(5.7%, 6.1%) 

8.1% 

(7.8%, 8.5%) 

4.2% 

(3.9%, 4.4%) 

6.8% 

(6.6%, 7.0%) 

8.7% 

(8.4%, 9.1%) 

5.1% 

(4.9%, 5.4%) 

  4 symptoms 
5.9% 

(5.7%, 6.1%) 

3.3% 

(3.1%, 3.4%) 

4.1% 

(4.0%, 4.3%) 

5.5% 

(5.3%, 5.9%) 

3.0% 

(2.8%, 3.2%) 

4.7% 

(4.6%, 4.9%) 

6.2% 

(5.9%, 6.5%) 

3.5% 

(3.3%, 3.7%) 

  ≥ 5 symptoms 
11.8% 

(11.5%, 12.1%) 

7.3% 

(7.1%, 7.5%) 

7.4% 

(7.1%, 7.6%) 

9.0% 

(8.7%, 9.4%) 

6.0% 

(5.7%, 6.3%) 

11.1% 

(10.8%, 11.3%) 

14.3% 

(13.8%, 14.7%) 

8.5% 

(8.2%, 8.8%) 

         

Specific symptoms         

  Fever 1.3% 1.5% 1.2% 1.3% 1.1% 1.7% 1.4% 2.0% 
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(1.2%, 1.4%) (1.4%, 1.6%) (1.1%, 1.3%) (1.1%, 1.4%) (0.9%, 1.2%) (1.6%, 1.8%) (1.2%, 1.5%) (1.8%, 2.1%) 

  Chills 
7.1% 

(6.9%, 7.3%) 

5.9% 

(5.7%, 6.1%) 

6.3% 

(6.1%, 6.5%) 

6.9% 

(6.5%, 7.2%) 

5.9% 

(5.6%, 6.2%) 

6.6% 

(6.3%, 6.8%) 

7.3% 

(7.0%, 7.6%) 

5.9% 

(5.7%, 6.2%) 

  Persistent cough 
3.5% 

(3.3%, 3.7%) 

3.3% 

(3.2%, 3.5%) 

3.2% 

(3.0%, 3.3%) 

3.5% 

(3.2%, 3.7%) 

2.9% 

(2.7%, 3.1%) 

3.6% 

(3.5%, 3.8%) 

3.5% 

(3.3%, 3.8%) 

3.7% 

(3.5%, 3.9%) 

  Tiredness 
36.6% 

(36.2%, 37.0%) 

25.3% 

(25.0%. 25.7%) 

25.1% 

(24.7%, 25.5%) 

30.9% 

(30.3%, 31.5%) 

20.4% 

(19.9%, 20.9%) 

35.2% 

(34.8%, 35.6%) 

41.7% 

(41.1%, 42.3%) 

29.8% 

(29.3%, 30.2%) 

  Shortness of breath 
21.8% 

(21.4%, 22.2%) 

10.4% 

(10.2%, 10.7%) 

12.7% 

(12.5%, 13.0%) 

17.1% 

(16.6%, 17.6%) 

9.2% 

(8.9%, 9.5%) 

18.1% 

(17.8%, 18.5%) 

26.1% 

(25.5%, 26.6%) 

11.6% 

(11.2%, 11.9%) 

  Loss of smell 
13.1% 

(12.8%, 13.4%) 

1.4% 

(1.3%, 1.5%) 

5.2% 

(5.0%, 5.4%) 

10.0% 

(9.6%, 10.4%) 

1.2% 

(1.1%, 1.4%) 

8.1% 

(7.8%, 8.3%) 

15.8% 

(15.4%, 16.3%) 

1.6% 

(1.5%, 1.8%) 

  Unusually hoarse voice 
1.5% 

(1.4%, 1.6%) 

1.4% 

(1.3%, 1.4%) 

1.6% 

(1.5%, 1.7%) 

1.6% 

(1.5%, 1.8%) 

1.6% 

(1.4%, 1.7%) 

1.2% 

(1.2%, 1.3%) 

1.3% 

(1.1%, 1.5%) 

1.2% 

(1.0%, 1.3%) 

  Unusual chest pain 
6.0% 

(5.8%, 6.2%) 

3.3% 

(3.2%, 3.5%) 

3.9% 

(3.8%, 4.1%) 

4.9% 

(4.6%, 5.2%) 

3.2% 

(3.0%, 3.4%) 

5.1% 

(4.9%, 5.3%) 

7.0% 

(6.7%, 7.3%) 

3.5% 

(3.3%, 3.7%) 

  Unusual abdominal pain 
4.2% 

(4.0%, 4.4%) 

3.2% 

(3.1%, 3.4%) 

3.1% 

(3.0%, 3.3%) 

3.3% 

(3.1%, 3.5%) 

3.0% 

(2.8%, 3.2%) 

4.1% 

(4.0%, 4.3%) 

5.0% 

(4.7%, 5.2%) 

3.5% 

(3.3%, 3.7%) 

  Diarrhoea 
2.9% 

(2.7%, 3.0%) 

2.2% 

(2.1%, 2.4%) 

1.9% 

(1.7%, 2.0%) 

2.1% 

(1.9%, 2.2%) 

1.7% 

(1.6%, 1.9%) 

3.1% 

(3.0%, 3.3%) 

3.6% 

(3.3%, 3.8%) 

2.7% 

(2.6%, 2.9%) 

  Headaches 
17.5% 

(17.2%, 17.9%) 

12.1% 

(11.8%, 12.4%) 

13.3% 

(13.0%, 13.6%) 

15.9% 

(15.5%, 16.4%) 

11.2% 

(10.9%, 11.6%) 

15.6% 

(15.3%, 15.9%) 

18.9% 

(18.5%, 19.4%) 

12.9% 

(12.5%, 13.3%) 

  Confusion, disorientation or 

drowsiness 
5.2% 

(5.0%, 5.4%) 

3.1% 

(3.0%, 3.2%) 

3.3% 

(3.2%, 3.5%) 

4.2% 

(4.0%, 4.5%) 

2.6% 

(2.4%, 2.8%) 

4.7% 

(4.5%, 4.9%) 

6.0% 

(5.7%, 6.3%) 

3.6% 

(3.4%, 3.8%) 

  Unusual eye-soreness 
5.2% 

(5.0%, 5.4%) 

3.7% 

(3.5%, 3.8%) 

3.7% 

(3.5%, 3.8%) 

4.2% 

(4.0%, 4.5%) 

3.2% 

(3.0%, 3.4%) 

5.0% 

(4.8%, 5.1%) 

6.0% 

(5.7%, 6.3%) 

4.1% 

(3.9%, 4.3%) 

  Skipping meals 
9.1% 

(8.9%, 9.4%) 

6.4% 

(6.2%, 6.6%) 

6.4% 

(6.2%, 6.6%) 

8.0% 

(7.6%, 8.3%) 

5.2% 

(4.9%, 5.4%) 

8.7% 

(8.5%, 9.0%) 

10.2% 

(9.8%, 10.5%) 

7.5% 

(7.2%, 7.8%) 

  Dizziness or light-headedness 
11.9% 

(11.6%, 12.2%) 

7.6% 

(7.4%, 7.8%) 

8.2% 

(7.9%, 8.4%) 

10.2% 

(9.8%, 10.6%) 

6.5% 

(6.3%, 6.8%) 

10.7% 

(10.5%, 11.0%) 

13.5% 

(13.0%, 13.9%) 

8.5% 

(8.2%, 8.8%) 

  Sore throat 
6.4% 

(6.2%, 6.6%) 

6.1% 

(5.9%, 6.3%) 

6.3% 

(6.1%, 6.6%) 

6.8% 

(6.5%, 7.1%) 

6.0% 

(5.7%, 6.2%) 

6.2% 

(6.0%, 6.4%) 

6.0% 

(5.8%, 6.3%) 

6.3% 

(6.0%, 6.5%) 

  Unusual strong muscle pains 
4.3% 

(4.2%, 4.5%) 

2.5% 

(2.3%, 2.6%) 

3.1% 

(3.0%, 3.3%) 

3.9% 

(3.6%, 4.1%) 

2.5% 

(2.3%, 2.7%) 

3.5% 

(3.3%, 3.6%) 

4.8% 

(4.5%, 5.0%) 

2.4% 

(2.3%, 2.6%) 

  Earache or ringing in ears 
6.1% 

(5.9%, 6.3%) 

4.3% 

(4.1%, 4.4%) 

4.9% 

(4.7%, 5.1%) 

6.2% 

(5.9%, 6.5%) 

3.9% 

(3.7%, 4.2%) 

5.2% 

(5.1%, 5.4%) 

6.1% 

(5.8%, 6.4%) 

4.6% 

(4.4%, 4.8%) 

  Raised welts on skin or swelling 
1.1% 

(1.0%, 1.2%) 

0.7% 

(0.6%, 0.7%) 

0.8% 

(0.7%, 0.8%) 

1.1% 

(1.0%, 1.2%) 

0.5% 

(0.4%, 0.6%) 

0.9% 

(0.9%, 1.0%) 

1.1% 

(1.0%, 1.3%) 

0.8% 

(0.8%, 0.9%) 

  Red/purple sores/blisters on feet 
0.9% 

(0.8%, 1.0%) 

0.8% 

(0.7%, 0.9%) 

0.9% 

(0.8%, 1.0%) 

0.8% 

(0.7%, 0.9%) 

0.9% 

(0.8%, 1.0%) 

0.8% 

(0.8%, 0.9%) 

1.0% 

(0.9%, 1.1%) 

0.7% 

(0.6%, 0.8%) 

  Other 
7.4% 

(7.2%, 7.7%) 

5.9% 

(5.7%, 6.1%) 

7.2% 

(6.9%, 7.4%) 

8.0% 

(7.7%, 8.4%) 

6.4% 

(6.2%, 6.7%) 

6.1% 

(5.9%, 6.3%) 

6.9% 

(6.6%, 7.2%) 

5.4% 

(5.2%, 5.7%) 
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