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Abstract: Background: Post-COVID services have been set up in England to treat children with on- 19 

going symptoms of Long COVID. To date, the characteristics of children seeking treatment from 20 

these services has not been described. 21 

Purpose: (1) To describe the characteristics of children aged 11-17 referred to the Pan London Post- 22 

COVID service and (2) To compare characteristics of these children with those taking part in the 23 

UK’s largest research study of Long COVID in children (CLoCk). 24 

Design: Data from 95 children seeking treatment from the Post-COVID service between May 2021 25 

and August 2022 were included in the study. Their demographic characteristics, symptom burden 26 

and the impact of infection are described and compared to children from CLoCk. 27 

Results: A high proportion of children from the Post-COVID service and CLoCk reported experi- 28 

encing health problems prior to the pan-demic. Almost all Post-COVID service children met the 29 

research Delphi definition of Long COVID (94.6%), having multiple symptoms that impacted their 30 

lives. Symptoms were notably more severe than the participants in CLoCk. 31 

Conclusions: This study describes the characteristics of children seeking treatment for Long COVID 32 

compared to those identified in the largest longitudinal observational study to date. Post-COVID 33 

service children have more symptoms and are more severely affected by their symptoms following 34 

infection with COVID-19 than children in the CLoCk study. Research to understand predisposing 35 

factors for severity and prognostic indicators is essential to prevent this debilitating condition. Eval- 36 

uation of short and long-term outcomes of interventions by clinical services can help direct future 37 

therapy for this group. 38 
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1. Introduction 42 

It is widely accepted a significant proportion of children and young people (hereafter 43 

referred to as ‘young people’) experience persistent symptoms following Severe Acute 44 

Respiratory Syndrome Coronavirus 2 (SARS-CoV-2) exposure [1]. The clinical manifesta- 45 

tions of paediatric COVID-19 are diverse with fever and cough being amongst the most 46 

common reported symptoms [2,3]. Children who continue to experience symptoms for at 47 

least 12 weeks post infection are said to have Long COVID (also known as Post-COVID- 48 

19 Condition) [4]. Common symptoms associated with the condition are similar to acute 49 

COVID-19 and include fatigue, cognitive difficulties, headache, loss of smell [1,5]. These 50 

symptoms may fluctuate or relapse over time and have an impact on everyday function- 51 

ing [4,6]. Research on Long COVID is ongoing, and several studies indicate the condition 52 

can have lasting effects on various organs and systems in the body including the kidneys, 53 

lungs, the brain and haematological characteristics [7–9]. Given the complexity of the con- 54 

dition, there is a need for specialist clinics to provide diagnosis and effective treatment 55 

options.  56 

Specialised clinics, research initiative and support groups have been set up across the 57 

globe to help support young people living with the condition but the availability and ex- 58 

tent of these services vary from country to country (e.g., [10]). In June 2021, NHS England 59 

announced they were setting up 15 specialist paediatric tertiary services as part of a £100 60 

million expansion of care for those suffering from Long COVID. What is offered at each 61 

service is not uniform but the majority aim to offer multidisciplinary assessment and man- 62 

agement with a focus on supported self-management. The announcement of services was 63 

positively received but there was a note of caution that critical evaluation was required to 64 

ensure meaningful benefit [11]. In particular, it was suggested the new services should be 65 

run as research hubs and be formally evaluated using in-practice data [11]. 66 

Although these research hubs did not come to fruition, there are now many studies 67 

exploring Long COVID in young people and systematic reviews and meta-analyses of the 68 

results have been conducted [1,12]. This research, combined with national survey data 69 

[13] yields a mixed picture, but it is clear many patients infected with SARS-CoV-2 de- 70 

velop long-term symptoms [14]. Given over 90% of secondary school pupils in the UK are 71 

estimated to have been exposed to SARS-CoV-2 [15], this has the potential to be extremely 72 

concerning. Even with a conservative estimate of 0.51% of 12-16-year-olds having Long 73 

COVID [16], with an estimated 4.9 million young people aged 10-16 in the UK [17], it has 74 

the potential to overwhelm services. However, this data does not detail symptom severity 75 

or impact on functionality, which may explain why prevalence estimates do not map to 76 

demand for services. We do not yet know what factors result in young people seeking 77 

treatment. 78 

This study had two objectives: (1) describe the characteristics of young people aged 79 

11-17 being referred to a Post-COVID service (PCS); and (2) compare these characteristics 80 

with those of young people taking part in the Children and Young People with Long 81 

COVID (CLoCk) study [18]. CLoCk is the largest matched cohort study of young people 82 

in England, in which non-hospitalised young people reported symptoms after a labora- 83 

tory-confirmed SARS-CoV-2 infection and were compared to age- sex- and geograph- 84 

ically-matched controls with a laboratory-confirmed SARS-CoV-2 negative test. Demo- 85 

graphic variables, symptoms and their impact were assessed using the questionnaire that 86 

had also been used in some of the paediatric PCS. This paper reports on data collected 87 

from the Pan-London paediatric PCS. 88 

Based on a combination of clinical observation and the existing literature, we had 89 

two main hypotheses. Firstly, patients referred to the PCS would have similar de- 90 

mographics to participants in CLoCk. Second, those referred to the PCS would experience 91 

the same range of symptoms as those in CLoCk, but have more symptoms, that were more 92 
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impairing, and a higher proportion of patients would meet the Delphi re-search definition 93 

of Long COVID [4]. 94 

2. Methods 95 

Study Design 96 

This is a descriptive study comparing characteristics of patients aged 11-17 referred 97 

to a PCS compared to young people in a national research study (CLoCk). 98 

Setting 99 

This paper reports on data collected from the Pan-London PCS established in April 100 

2021. Local triage and assessment are undertaken by a paediatrician or primary care pro- 101 

vider (if aged 16-18yrs) to exclude other aetiological causes and secondary organ damage. 102 

This is done by local Natinal Health Service (NHS) paediatricians if the young people is 103 

under 16 or by family physicians (‘General Practitioners’ – GP – in England) if the patient 104 

is 16-18 years old. Where required, referrals to PCS are made. The patient’s case is pre- 105 

sented to the virtual multidisciplinary team at the PCS who, after discussion, recommend 106 

the patient be seen in-person at the clinic or remain with their local service. Approximately 107 

65% of patients are seen in person. The main reason for being seen at the service is severity 108 

of symptoms and impact on functioning (for example, poor educational attendance, and 109 

not taking part in sports or activities). 110 

For CLoCk, potential participants were identified using the national SARS-CoV-2 111 

testing dataset held by UK Health Security Agency (UKHSA) [18]. UKHSA received re- 112 

sults of all SARS-CoV-2 PCR tests in England irrespective of the reason they were taken. 113 

Using this dataset, potential participants were approached by post and invited to take part 114 

in the study. 115 

Participants 116 

All PCS young people were asked to complete the self-report questionnaire at refer- 117 

ral. For the PCS group, inclusion criteria were young people aged 11-17 years old who 118 

completed the questionnaire between 13 May 2021 and 17 August 2022. Patients did not 119 

require a positive SARS-CoV-2 test to be referred to the service. PCS young people who 120 

did not complete the survey were excluded from the analysis, as were PCS young people 121 

who were under 11 and over 17 years old to make the sample more comparable to CLoCk 122 

participants. 123 

For CLoCk participants, inclusion criteria were young people aged 11-17 who had a 124 

positive PCR test between January 2021 and March 2021 and completed the questionnaire 125 

between 13 April and 3 August 2021 [5]. This comparison group were those who com- 126 

pleted the questionnaire within 24 weeks of their PCR test to minimise the potential for 127 

recall bias. Those participants who had a negative PCR between January 2021 and March 128 

2021 and who completed the questionnaire more than 24 weeks after their PCR test were 129 

excluded from the study. 130 

Variables/Measures 131 

The questionnaire was based on the International Severe Acute Respiratory and 132 

emerging Infection Consortium (ISARIC) working group [19] and contained demographic 133 

information including age, gender and ethnicity coded using Office of National Statistical 134 

categories [20]. It included an assessment of health prior to the pandemic, current health 135 

and health during the acute COVID-19 phase (retrospective) and standardised well-being 136 

measures. Standardised measures were selected to assess emotional wellbeing (Strengths 137 

and Difficulties Questionnaire- SDQ) [21], quality of life and everyday functioning (EQ- 138 

5D-Y and EQ VAS) [22], fatigue (Chalder Fatigue Scale- CFS)[23] and loneliness (UCLA- 139 
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3) [24]. The questionnaire and details on how measures were interpreted are presented in 140 

the supplementary materials and Table S1. 141 

The Index of Multiple Deprivation (IMD) was used as a proxy for socioeconomic sta- 142 

tus and was derived from the participants’ lower super output area (a small local area 143 

level-based geographic hierarchy) [25]. IMD quintiles were calculated from most (quintile 144 

1) to least (quintile 5) deprived. 145 

PCS patients completed the questionnaire on a paper which was then entered into 146 

Excel. A random sample of 10% of questionnaires were checked for quality assurance. 147 

CLoCk participants completed an online version of the questionnaire [18]. 148 

Statistical methods 149 

Analysis was conducted using STATA v17. Descriptive statistics were used to de- 150 

scribe demographics (sex, age, ethnicity and region of residence), symptoms experienced 151 

before the COVID-19 pandemic, symptoms during the acute SARS-CoV-2 phase (retro- 152 

spective) and at the time of completing the questionnaire (current). Histograms and 153 

Shapiro–Wilk tests were conducted to assess the distribution of data. Data were summa- 154 

rised as frequency and prevalence, means and standard deviations or medians and inter- 155 

quartile ranges (IQR) as appropriate. Two-tailed Chi-squared, Fisher exact or Mann-Whit- 156 

ney U tests were used to assess whether differences exist between PCS and CLoCk young 157 

people, with a p-value<0.05 considered significant. The Benjamini-Hochberg method [26] 158 

was applied to account for the exploratory nature of analyses. P-values that remained sig- 159 

nificant after accounting for the false discovery rate (FDR) were reported in bold. Since 160 

the study was descriptive and explorative in nature, a power analysis was not conducted. 161 

The completeness of the PCS questionnaire data ranged from 89% (SDQ total score)- 162 

100% with a mean completeness ratio of 97%. The completeness of the CLoCk question- 163 

naire data ranged from 99%-100% with a mean completeness ratio of 100%. Where there 164 

was missing data, the reported percentage is based on the complete data for that variable.  165 

A sub-group analysis was conducted replicating the analysis described above to com- 166 

pare PCS young people with CLoCk participants who met the Delphi definition of Long 167 

COVID [4]. 168 

Ethics 169 

The CLoCk study was approved by Yorkshire and The Humber—South Yorkshire 170 

Research Ethics Committee (REC reference: 21/YH/0060; IRAS project ID:293495). The 171 

project was registered as a service evaluation and was approved by the Paediatrics and 172 

Adolescent Division Quality and Safety Lead (registered on 30/03/2023). 173 

3. Results 174 

209 patients were referred to the PCS between May 2021 and August 2022 and 112 175 

young people completed the questionnaire (completion rate 53.6%). 17 young people were 176 

excluded because they were under 11 or over 17 years old leaving 95 in the final analysis. 177 

PCS young people took a test between 1 October 2020 and 1 May 2022 and completed the 178 

questionnaire between 13 May 2021 and 17 August 2022. For patients who reported a pos- 179 

itive SARS-CoV-2 test (n=70), the median time between test and completing the question- 180 

naire was 29.8 weeks (IQR 19.6- 37.7). 181 

Of the 23,048 PCR test-positive young people invited to take part in CLoCk, 3,065 182 

consented and completed the questionnaire within 24 weeks of their PCR test (response 183 

rate 13.3%). Young people took PCR tests that were registered on the UKHSA database 184 

between 1 January 2021- 31 March 2021 and completed the questionnaire between 13 April 185 

2021 and 3 August 2021 (median 14.6 weeks after PCR test). 186 
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The median age of PCS young people was 14 years (IQR 13, 15) compared to 15 years 187 

(IQR 13, 16) for CLoCk young people. PCS consisted of more females and White young 188 

people than CLoCk (females: 67.4% (PCS), 63.5% (CLoCk); White: 84.2% (PCS), 72.8% 189 

(CLoCk); p ≤0.001 for both). Based on IMD, PCS young people were from less deprived 190 

areas than CLoCk young people, for example, 28.4% of PCS were from the ‘least deprived’ 191 

quantile compared to 20.4% from CLoCk (X2(4)=13.4; p=0.009).  192 

Table 1: Characteristics of participants in the Post-COVID service and CLoCk 193 

  

Post-COVID 

service  

(n=95)1 

 CLoCk2 

 (n=3,065) 

  # % # % 

Sex3  Female 64 67.4% 1,945 63.5% 

 Male 29 30.5% 1,120 36.5% 

 Prefer not to say 2 2.1%   

Age 11 6 6.3% 283 9.2% 

 12 11 11.6% 285 9.3% 

 13 17 17.9% 315 10.3% 

 14 24 25.3% 361 11.8% 

 15 18 19.0% 477 15.6% 

 16 14 14.7% 622 20.3% 

 17 5 5.3% 722 23.6% 

 Mean age (SD) 14.0 (1.6) 14.7 (2.0) 

 Median (IQR) 14 (13, 15) 15 (13, 16) 

Ethnicity  White 80 84.2% 2,231 72.8% 

 
Asian/ Asian/ 

British 
2 2.1% 491 16.0% 

 
Black/African/Carib

bean/British  
1 1.1% 109 3.6% 

 Mixed 10 10.5% 147 4.8% 

 Other 1 1.1% 60 2.0% 

 
Prefer not to 

say/unknown 
1 1.1% 27 0.9% 

IMD4 1 (most deprived) 5 5.8% 643 21.0% 

 2 18 20.7% 633 20.7% 

 3 19 21.8% 571 18.6% 

 4 20 23.0% 593 19.3% 

 5 (least deprived) 25 28.4% 625 20.4% 
1 NB: # varies due to missing data from 87 (for IMD ) to 95 (for age, ethnicity and sex) 194 
2Children and young people with Long COVID (CLoCk) study  195 
3Data were provided by UKHSA who have a record of assigned sex at birth. 196 
4Index of Multiple Deprivation 197 

 198 
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 199 

A high proportion of young people reported experiencing health symptoms prior to 200 

the pandemic including allergies (PCS: 39.4%; CLoCk: 30.9%) and often feeling tired (PCS: 201 

36.2%; CLoCk: 40.2%). There were no significant differences between groups for these 202 

symptoms (p>0.05). PCS young people were significantly more likely to report experienc- 203 

ing problems with stomach, gut, liver, kidneys or digestion (PCS: 16.1%; CLoCk: 4.3%; 204 

p<0.001), a neurological disease (PCS: 4.3%; CLoCk: 1.4%; p=0.05), a physical disability 205 

(PCS: 11.7%; CLoCk: 2.2%; p<0.001), a learning difficulty (PCS: 13.8%; CLoCk: 8.0%; 206 

X2(1)=4.1; p<0.04), problems with sleep (PCS: 28.3%; CLoCk: 17.9%; X2(1)=6.4; p=0.01), 207 

tummy aches (PCS: 32.3%; CLoCk: 16.3%; X2(1)=16.4; p<0.001) and other serious illness 208 

(PCS: 13.0%; CLoCk: 2.2%; p<0.001). Comparative statistics for symptoms prior to the pan- 209 

demic are displayed in Table S2. 210 

PCS young people were more likely to report ‘some’ or ‘a lot’ of problems with daily 211 

function prior to the pandemic on the mobility (PCS: 14.0%; CLoCk: 4.4%; p<0.001), self- 212 

care (PCS: 8.6%; CLoCk: 3.7%; p=0.009), doing usual activities (PCS: 12.9%; CLoCk: 10.8%; 213 

p<0.001) and pain (PCS: 19.4%; CLoCk: 14.7%; p<0.009) domains on the EQ-5D-Y. There 214 

was no difference between the two groups on the sad/worried domain of the EQ-5D-Y 215 

(X2(2)=2.6; p=0.28). 216 

Symptoms during acute COVID-19 phase (retrospective) 217 

During the acute COVID-19 phase, PCS young people reported more symptoms than 218 

those in CLoCk (median number of symptoms PCS: 10.0, IQR 7.0-14; CLoCk: 0.0, IQR 0.0- 219 

4.0; p<0.001). Common symptoms are reported in Table S3. 220 

Current symptoms 221 

A higher proportion of PCS young people met the Delphi definition of Long COVID 222 

(i.e. had at least 1 symptom which was causing functional impairment as indicated by the 223 

EQ-5D-Y) than CLoCk young people (PCS: 94.6%, 95% CI 87.8%- 98.2%; CLoCk: 25.6%; 224 

95% CI 24.0%- 27.1%). 225 

The majority of PCS young people (77.7%) experienced 5 or more symptoms at the 226 

time of completing the questionnaire (median 29.8 weeks after acute COVID-19 infection) 227 

compared to 13.4% of young people in CLoCK (median 14.6 weeks after PCR test-positive; 228 

X2(5)=296.4; p<0.001). The median number of symptoms reported by PCS young people 229 

was 8.0 (IQR 5.0- 10.0) compared to 1.0 (0.0- 3.0) in CLoCk. 230 

The same symptoms were most common in both groups including tiredness, head- 231 

aches, dizziness or light-headedness and shortness of breath, however, symptom preva- 232 

lence was higher in the PCS group than in CLoCk. See Figure 1. 233 

Figure 1. Heat map demonstrating current symptom prevalence in PCS and CLoCk populations1. 234 

 Symptom PCS (n=95)2 
CLoCk 

(n=3,065) 
Statistical test3  

Tiredness 97.8% 39.0% X2 (1)= 127.9; p<0.001 

Headaches 74.2% 23.2% X2 (1)= 126.5; p<0.001 

Dizziness, or light-headedness 70.7% 13.7% X2 (1)= 223.4; p<0.001 

Shortness of breath 64.8% 23.4% X2 (1)= 79.1; p<0.001 

Confusion, disorientation or 

downiness 
47.9% 6.5% X2 (1)= 220.3; p<0.001 

Unusual eye-soreness 46.8% 5.9% X2 (1)= 229.3; p<0.001 

Unusually sore muscle pains 45.3% 5.4% X2 (1)= 238.3; p<0.001 

Skipping meals 43.0% 9.7% X2 (1)= 105.6; p<0.001 
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Unusual chest pain  41.5% 7.0% X2 (1)= 145.8; p<0.001 

Unusual abdominal pain4 36.9% 3.9% p<0.001 

Earache or ringing in the ears 35.1% 6.2% X2 (1)= 115.4; p<0.001 

Loss of smell/ taste 26.9% 13.5% X2 (1)= 13.5; p<0.001 

Raised welts on skin or swelling4 26.9% 1.6% p<0.001 

Chills 26.4% 8.8% X2 (1)=32.5; p<0.001 

Diarrhoea4  22.0% 3.0% p<0.001 

Sore throat 21.1% 9.5% X2 (1)= 13.9; p<0.001 

Persistent cough4 9.8% 3.2% p=0.003 

Unusually hoarse voice4  9.6% 1.8% p<0.001 

Red or purple sores or blisters on feet4 9.7% 1.1% p<0.001 

Fever4 6.5% 1.6% p=0.005 
1darker colour cells represent symptoms with the highest prevalence  235 
2 NB: # varies due to missing data from 88 (shortness of breath) to 95 (sore throat) 236 
3 Number of comparisons= 68; False discovery rate (FDR)= 0.0375; p-values presented in bold 237 

were still significant after accounting for the FDR. 238 
4Fishers exact test were used where assumptions for chi-squared were not met 239 

PCS young people were significantly more likely to report ‘some’ or ‘a lot’ of on all do- 240 

mains of the EQ-5D-Y (p<0.001), suggesting poorer health-related quality of life (see Fig- 241 

ure 2 and Table S4). EQ-VAS scores were significantly lower in PCS young people indi- 242 

cating poorer health-related quality of life (PCS: 35.0%, 20.0%- 55.0%; CLoCk: 90.0%, 243 

80.0%- 95.0%; z=-14.7; p< 0.001) 244 
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 245 
1 NB: # for the PCS varies due to missing data from 91- 92 246 
**significant difference between PCS and CLOCK sample at p<0.001 247 

Figure 2. Current health-related quality of life measured by the EQ-5D-Y. 248 

There was no difference between the two groups in emotional well-being as assessed 249 

by total SDQ scores (median 12 (7-17) for PCS young people and 11 (6-15) for young peo- 250 

ple in CLoCk (z=-1.8; p=0.07)). However, SDQ impact scores were significantly higher in 251 

PCS young people (PCS: 2 (0-5); CLoCk 0 (0-1); z=-7.7; p<0.001) indicating symptoms were 252 

having a greater impairment and causing more distress. 253 

96.7% of PCS young people were ‘fatigued’ compared to 35.5% of CLoCk young peo- 254 

ple (X2(1)=136.9; p<0.001). PCS young people were more likely to report feeling lonely as 255 

indicated by UCLA 3 loneliness scores (PCS: 13.2%; CLoCk: 6.5%; X2(1)=6.4; p=0.01). 256 

Subgroup analysis- PCS and CLoCK Delphi young people  257 

Of the 3,065 test-positive respondents, 783 (25.6%) met the research Delphi definition 258 

of Long COVID [4]. As with the main CLoCk sample, Delphi young people were predom- 259 

inantly Female (74.2%) and White (74.3%). There were fewer CLoCk Delphi participants 260 

from the least deprived areas of England than in the main sample (16.45% and 20.4% re- 261 

spectively). Demographic characteristics of CLoCk Delphi young people are presented in 262 

Table S5. 263 
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40.00%
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Feeling worried or

sad**

Current health-related quality of life measured by the EQ-5D-Y1 

No problems Some problems A lot of problems
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The majority of CLoCk Delphi young people reported no symptoms during the acute 264 

SARS-CoV-2 phase (63.7%; median: 0; IQR: 0, 7). Symptom prevalence was highest for 265 

headaches (30.9%), tiredness (27.7%) and sore throat (27.1%). 266 

Current symptoms 267 

36.0% of CLoCk Delphi young people reported experiencing 5+ symptoms compared 268 

to 77.7% of PCS young people (X2(5)=70.9; p<0.001). Common symptoms experienced by 269 

the CLoCk Delphi group were similar to those reported by PCS patients including tired- 270 

ness (77.3%), shortness of breath (52.4%) and headaches (44.1%). However, symptom 271 

prevalence was lower in the CLoCk Delphi group than the PCS group. See Figure 3 for a 272 

comparison of symptoms prevalence across PCS, CLoCK and CLoCk Delphi young peo- 273 

ple. 274 

 275 

 276 

 277 

PCS young people were more likely to report problems with daily function on mo- 278 

bility (p<0.001), self-care (p<0.001), doing usual activities (X2(2)=223.3; p<0.001) and pain 279 

or discomfort (X2 (2)=80.4; p<0.001) domains of the EQ-5D-Y compared to the CLoCk Del- 280 

phi group. However, there was no difference between the two groups for the sad/ worried 281 

domain with 77.2% of PCS young people and 74.6% CLoCk Delphi young people report- 282 

ing ‘some problems’ or ‘a lot of problems’ (X2(2)=3.3; p=0.2). 283 

SDQ Impact scores remained significantly higher for PCS young people indicating 284 

symptoms were causing greater impairment and more distress (PCS: 2 (0-5); CLoCk Del- 285 

phi: 1(0-3); (z=-2.3; p=0.019)). 286 

70.9% of CLoCk Delphi young people were ‘fatigued’ compared to 96.6% of PCS 287 

young people (X2(1)=26.8; p<0.001). A similar proportion of both groups reported feeling 288 

lonely as captured by the UCLA-3 loneliness scale PCS: 13.2%; CLoCk Delphi: 17.4%; 289 

X2(1)=1.0; p=0.3). 290 
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4. Discussion 291 

This is the first study to compare symptoms and characteristics between a population 292 

sample and a sample presenting to a PCS.  293 

This study found a number of important differences between the PCS and CLoCk sam- 294 

ples. Almost all PCS young people met the Delphi definition of Long COVID [4] compared 295 

to a significantly smaller proportion CLoCk young people. Based on IMD, PCS young 296 

people were from less deprived areas than CLoCk young people and were more likely to 297 

report experiencing a range of symptoms such as problems with the stomach, gut, liver or 298 

kidneys. They were also more likely to report ‘some’ or ‘a lot’ of problems with several 299 

areas of daily function prior to the pandemic. The majority of PCS young people experi- 300 

enced 5 or more symptoms at the time of completing the questionnaire compared to a 301 

minority of the young people in CLoCk (13.4%). Strikingly, the median number of symp- 302 

toms reported by PCS young people was 8.0 compared to 1.0 in CLoCk. Although the 303 

same symptoms were most common in both groups including tiredness, headaches, diz- 304 

ziness or light-headedness and shortness of breath, symptom prevalence was higher in 305 

the PCS group than in CLoCk. PCS young people were significantly more likely to have 306 

poorer health-related quality of life with mental health symptoms having greater impact 307 

in the PCS young people than the CLoCk sample. Almost all the PCS young people were 308 

‘fatigued’ compared to only a third of the CLoCk sample, and they were also more likely 309 

to report loneliness. Within the subsample of the CLoCk participants who met the Delphi 310 

research definition of Long COVID, symptoms were similar in nature to the PCS young 311 

people but they had far fewer of them and they were less impairing. The findings can be 312 

summarised as showing that compared to the CLoCk young people, the PCS young peo- 313 

ple had more symptoms, and those symptoms were more severe and having a greater 314 

negative impact.  315 

The findings from this study should be viewed within the context of relevant existing 316 

literature. Systematic reviews of paediatric Long COVID and adult Long COVID typically 317 

report similar symptom profiles as to those found in the current PCS and CLoCk samples 318 

[1,27]. However, such reviews have grouped together young people recruited from dif- 319 

ferent sources. Our finding that PCS young people experienced more symptoms that were 320 

having a greater impact than those in CLoCk is in line with other studies detailing the 321 

severity and long-lasting nature of symptoms experienced by patients presenting at clinics 322 

including Pulmonary Circulation Dysfunction [28] and morphologic abnormalities [29]. 323 

The finding that PCS young people reported significantly more symptoms during the 324 

acute COVID-19 phase than CLoCk young people, with the majority experiencing more 325 

than 5 symptoms at onset, aligns with studies in adult populations suggesting the pres- 326 

ence of multiple symptoms at disease onset is predictive of Long COVID [30–32]. There 327 

are many possible explanations for this, including increased viral load. Although no spe- 328 

cific biomarkers have yet been established that differentiate Long COVID from other dis- 329 

ease entities, it is hoped that sensitive and reliable diagnostic biomarkers will emerge 330 

which may further help identify which children are in need of clinical interventions 331 

[33]. Monitoring young people reporting multiple symptoms during infection may also 332 

enable early intervention and support. 333 

The high proportion of PCS young people reporting symptoms prior to the pandemic 334 

is congruous with research suggesting health pre-pandemic is associated with Long 335 

COVID [34,35]. Young people experiencing poor health prior to the pandemic may find it 336 

more challenging to function with the burden of additional symptoms. Additionally, ex- 337 

periencing poor health prior to the pandemic could be indicative of a pre-existing condi- 338 

tion [36]. We cannot rule out the high prevalence of symptoms reported prior to the pan- 339 

demic in retrospectively describing health has led to recall bias. Moreover, chronic non- 340 

specific symptoms have been experienced by young people in multiple studies prior to 341 
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the pandemic and may be typical for this age group. For example, fatigue has been de- 342 

scribed in up to 40% of one cohort of young people pre-pandemic [37]. 343 

Some additional findings have important implications for clinical services, in partic- 344 

ular that PCS young people were from less deprived areas than CLoCk young people. 345 

This could be because the CLoCk sample was recruited nationally whereas the PCS young 346 

people were attending a pan-London service. Should the results be replicated across dif- 347 

ferent PCS services, it is important to consider methods to ensure equality of access. Self- 348 

referral to such services may be an option to consider to reduce inequalities as has been 349 

the case in other areas of health [38]. Self-referral may also be an opportunity to address 350 

the data from CLoCk suggesting there is a large proportion of young people experiencing 351 

symptoms more than 3 months after infection who are not being referred to PCS. This 352 

could suggest the majority of young people who meet the definition don’t need specialist 353 

care and are self-managing or being managed through local services. Alternatively, it 354 

could indicate an unmet need and young people who require treatment aren’t receiving 355 

it. Overall, only 3.8% of young people in a study related to CLoCk but infected with Omi- 356 

cron variant reported seeing a GP for their covid-related symptoms and less than 1% had 357 

stayed overnight due to covid-related symptoms in the six months since the original in- 358 

fection [39]. These findings would indicate that the former explanation i.e., the majority 359 

of infected young people are self-managing is the more likely one, facilitated by pro- 360 

grammes such as ‘your COVID recovery’ by the NHS [40]. However, increasing access to 361 

services for young people with Long COVID via self-referral would ensure those in need 362 

are able to be treated appropriately. 363 

Limitations 364 

This study has several limitations. The two samples completed the questionnaire 365 

over different time periods, with some overlap in the time of infection. Samples were not 366 

matched in terms of demographic variables and duration between test or contracting the 367 

virus and completing the questionnaire. This highlights challenges in comparing a re- 368 

search-based sample and a clinical group where the time from symptoms to presentation 369 

in a tertiary service is likely longer than 3 months. Long COVID was a new diagnosis 370 

when the questionnaire was designed, and some symptoms were not yet recognised. As 371 

a result, ‘brain fog’ is not captured as a symptom in the questionnaire. This study bench- 372 

marks a single clinic audit against data collected in a national survey and therefore cannot 373 

be generalised to other populations. Finally, PCS young people were included if they filled 374 

in the questionnaire which was a self-selected group accounting for 53.0% and may infer 375 

bias. This also applies to the CLoCk sample which reported a response of 13.3%. 376 

Conclusion 377 

This study is important as it demonstrates findings from research studies such as 378 

CLoCk cannot simply be generalised to the young people meeting referral criteria to PCS; 379 

while symptom profiles are similar, the number of symptoms experienced, and their im- 380 

pact is far higher in the clinical sample. These findings may help focus resources on those 381 

most in need. Importantly, the focus of this study was to describe the characteristics of 382 

young people from PCS and compare them to young people in a national research study. 383 

Further studies are required to determine causal associations. Additionally, research is 384 

needed that is methodologically rigorous and that can evaluate outcomes of intervention 385 

for young people and their families who are experiencing significant distress. 386 

Supplementary Materials: The following supporting information can be downloaded at: 387 
www.mdpi.com/xxx/s1, Figure S1: title; Table S1: title; Video S1: title. 388 
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