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Abstract: Introduction: Long COVID (LC) affects multiple systems and has a significant health 

impact on patients and society. Therefore, long COVID services should address patients’ needs 

through a holistic assessment and monitoring of patients’ symptoms. Aim: The aim was to 

understand which of the symptoms were most and least likely to improve, after our rehabilitation 

intervention so that the rehabilitation measures in the clinic could be modified to meet patients’ 

needs. At the same time, we wanted to assess the feasibility of using C19-YRS ELAROS application 

in monitoring of LC symptoms during and after the rehabilitation clinic attendance. Methodology: 

In this study, a total of 50 patients who have attended long COVID rehabilitation clinic in Salford, 

UK; were assessed by using digitalised C19-YRS ELAROS application. A total of 100 eligible initial 

and final post rehabilitation assessments were analysed. Conclusion: Pain and anxiety symptoms 

were the two most likely symptoms to improve after intervention at LC rehabilitation clinic, 

whereas swallowing difficulty is least likely to improve. Issues with caring for family/ social life 

(symptoms affecting social role) are likely to worsen even after treatment. It is feasible to monitor 

and track Long COVID symptoms utilising the digitalised version of C19-YRS via the ELAROS App. 

This also allows the tracking of symptoms overtime.  

Keywords: Long COVID ;COVID-19 ;Post COVID Syndrome ;ELAROS ;C19-YRS 

 

Introduction 

Long COVID is a condition that occurs in individuals with a history of probable or confirmed SARS 

CoV-2 infection, usually 3 months from the onset of COVID-19 with symptoms that last for at least 2 months 

and cannot be explained by an alternative diagnosis [1]. Long COVID is associated with poor quality of life due 

to persistent symptoms such as fatigue, dyspnoea, anosmia, sleep disturbances and worsening of mental health 

[2]. 

As the population with long COVID is growing, this becomes a significant impact on health care systems. 

An estimation of 2.0 million people in the UK (3.0% of the population) were experiencing long COVID and 

380,000 (19%) reporting that their ability to undertake their day-to-day activities had been ‘limited a lot’ [3].  

Assessment and management by multidisciplinary teams play a key role in rehabilitation of long COVID 

patients [4–6]. Therefore, it is crucial for the long COVID services to perform holistic assessments and monitor 

symptoms’ progression, in order to provide more efficient support by addressing patients’ needs.  

Several tools have been developed to assess severity and progress of long COVID symptoms 

such as Symptom Burden Questionnaire for Long COVID (SBQ-LC) [7], My Long COVID Needs [8], 

and the COVID-19 Yorkshire Rehabilitation Score (C19-YRS) which was developed by a 
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multidisciplinary team of rehabilitation research professionals from the University of Leeds in June 

2020 to assess the severity of the symptoms and rehabilitation process of long COVID 

patients [9]. C19-YRS is clinically useful and satisfied standard psychometric criteria. 

Furthermore C19-YRS has demonstrated good internal consistency, a satisfactory scaling and 

targeting assumptions [10], and the ability to demonstrate patterns of clinical severity of LC [11] . 

C19-YRS is also recommended by National Health Service in England (NHSE) [12], and National 

Institute for Health and Care Excellence (NICE)[13]. However, there is currently little evidence on 

the feasibility of the C19-YRS in tracking symptoms before and after a LC-specific rehabilitation 

intervention, and as such little data is available on how symptoms of LC sufferers may change as a 

result. 
This study was set within a LC rehabilitation clinic in Manchester, UK. The clinic is supported 

by two general practitioners (GPs) with special interest in LC, two respiratory consultants, 

physiotherapists, occupational therapists, therapy assistants, and specialist nurses, with pathways 

linked to psychology service, speech and language therapists and dietitians. The clinic also arranges 

investigations such as blood tests and pulmonary function tests. Patients who have complex and 

persistent symptoms after physiotherapy and other support interventions at clinic are referred to LC 

multidisciplinary team meeting where specialists such as respiratory physicians with special interest 

in long COVID, cardiologists, endocrinologists and psychiatrists are involved.  

Methods and Study Population 

This is a retrospective analysis as part of service improvement of the C19-YRS assessments 

submitted digitally via ELAROS application [14], by patients who attended the LC Rehabilitation 

clinics during 18-month period (June 2021 to November 2022). 

Inclusion criteria 

1.Patients referred to the LC Rehabilitation clinic, downloaded and used the ELAROS 

Application and completed the initial assessment, AND  

2.have completed at least one further follow up assessment, using the ELAROS application at 

least 6 weeks after the initial assessment (patients have undergone LC rehabilitation during this 

period). 

Exclusion criteria  

1.patients who did not meet the inclusion criteria 

2.Patients who met the inclusion criteria but their submitted assessments had significantly 

missing data (>25%) 

The original version of C19-YRS was used in this study, with 22 patient-reported outcome 

measures on numerical scale of 0 to 10.  

16 patient-reported outcomes of a total of 22 items were assessed – breathlessness at rest, 

breathlessness on dressing, breathlessness on walking up a flight of stairs, cough/ throat sensitivities, 

difficulty in swallowing, fatigue, continence issue, pain/ discomfort, problems with cognition, 

anxiety, depression, PTSD screen, communication problems, issues with personal care, issues with 

ADLS, issues with caring for family/ social life and overall health. The study did not meet the criteria 

for needing ethical approval. 

A total of 50 patients have submitted 186 assessments during their attendance, and eligible initial 

and final assessments (100) were analysed.  

Results 

Patients were referred by GP, respiratory clinics, and some self-referred. The interval between 

index infection and the first C19-YRS assessment was 4 – 107 weeks (mean of 33.6 weeks). The 

majority of patients were white British females, from the Salford area in Greater Manchester, UK. The 

mean age was 48.82 years (Table 1). 

Table 1. Demographics of study subjects. 
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Age (years) 

Range 22-65 

Mean (SD)  48.82 (10.26) 

Gender (%) 

Female  78% (n = 39) 

Male 22% (n = 11)  

 

Ethnicity (%) 

White British 98% (n = 49) 

Mixed or multiple ethnic groups 2% (n = 1) 

 

Employment (%) 

Non health care worker 68% (n = 34) 

Health care worker  16% (n = 8) 

Retired 6% (n = 3) 

Unemployed  8% (n = 4) 

Long-term sick leave  2% (n =1) 

Majority of the patients (70%) completed their final C19-YRS assessment within 26 weeks from 

their initial assessment (mean 24.82).On the initial assessments, 82% of patients reported worsening 

of their overall health conditions after acquiring COVID-19 infection. On the second assessment 

(which was after completing LC rehabilitation intervention), 46% of patients have seen improvement 

in their overall health and 28% had no change in symptoms.  

There was variation in pre-COVID symptoms in patients ranging from 16% for problems with 

swallowing to 64% for anxiety. However, following COVID-19 infection, the number of patients who 

reported new symptoms or worsening of their baseline symptoms has increased (Figure 1). Fatigue 

was the most common symptom in this sample. 

 

Figure 1. Comparison of patients who were asymptomatic or had degree of symptoms before COVID 

vs patients who became newly symptomatic or worsening of symptoms after COVID. 

At the final assessment, a significant proportion of the patients reported improvement in their 

symptom severity (Table 2 and Figure 2). Many common symptoms (including pain, anxiety, 

breathlessness, fatigue and impaired cognition) responded well to rehabilitation, with more than 50% 

people reporting improvement (Figure 3). Difficulty in swallowing responded the least, with only 

22% of patients affected by this reporting improvement post rehabilitation. Conversely, some patients 

reported worsening of some symptoms despite interventions provided in the LC rehabilitation clinic. 
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This was highest for issues of caring for family/ social life, where 44% of sufferers reported worsening 

at final assessment (Figure 4) 

Table 2. Detailed Breakdown of symptoms progress at Final C19-YRS Assessment in comparison with 

First C19-YRS Assessment (Numerical Form). 

Symptoms 

No 

symptoms 

all time 

Significant 

Improvem

ent 

Moderate 

Improvem

ent 

Mild 

Improvem

ent 

Symptoms 

remain the 

same 

Mild 

Worsenin

g 

Moderate 

Worsenin

g 

Significa

nt 

Worsenin

g 

Issues with caring 

for family / social 

life 

12% (n = 6) 10% (n = 5) 8% (n = 4) 14% (n = 7) 12% (n = 6) 
20% (n = 

10) 

12% (n = 

6) 

12% (n = 

6) 

Issues with ADLs 2% (n = 1) 4% (n = 2) 
24% (n = 

12) 
18% (n = 9) 22% (n = 11) 

28% (n = 

14) 
2% (n = 1) 0% (n = 0) 

Issues with 

personal care 

30% (n = 

15) 
0% (n = 0) 8% (n = 4) 

22% (n = 

11) 
10% (n = 5) 14% (n = 7) 

12% (n = 

6) 
4% (n = 2) 

Mobility Problems 8% (n = 4) 8% (n = 4) 10% (n = 5) 
28% (n = 

14) 
12% (n = 6) 

20% (n = 

10) 
6% (n = 3) 8% (n = 4) 

Communication 

Problems 
16% (n = 8) 4% (n = 2) 8% (n = 4) 

22% (n = 

11) 
20% (n = 10) 12% (n = 6) 

12% (n = 

6) 
6% (n = 3) 

PTSD screen 

(severity of stress) 

20% (n = 

10) 
14% (n = 7) 16% (n = 8) 16% (n = 8) 10% (n = 5) 10% (n = 5) 8% (n = 4) 6% (n = 3) 

Depression 10% (n = 5) 6% (n = 3) 
30% (n = 

15) 

22% (n = 

11) 
12% (n = 6) 10% (n = 5) 8% (n = 4) 2% (n = 1) 

Anxiety 4% (n = 2) 2% (n = 1) 
22% (n = 

11) 

40% (n = 

20) 
16% (n = 8) 12% (n = 6) 2% (n = 1) 2% (n = 1) 

Problems with 

cognition 
2% (n = 1) 2% (n = 1) 18% (n = 9) 

32% (n = 

16) 
16% (n = 8) 18% (n = 9) 8% (n = 4) 4% (n = 2) 

Pain/ Discomfort 2% (n = 1) 2% (n = 1) 
20% (n = 

10) 

42% (n = 

21) 
22% (n = 11) 10% (n = 5) 2% (n = 1) 0% (n = 0) 

Continence issue 
42% (n = 

21) 
8% (n = 4) 10% (n = 5) 12% (n = 6) 10% (n = 5) 6% (n = 3) 8% (n = 4) 4% (n = 2) 

Fatigue 0% (n = 0) 2% (n = 1) 
20% (n = 

10) 

28% (n = 

14) 
26% (n = 13) 

22% (n = 

11) 
2% (n = 1) 0% (n = 0) 

Difficulty in 

swallowing 
54% (n = 7) 0% (n = 0) 6% (n = 3) 16% (n = 8) 6% (n = 3) 14% (n = 7) 2% (n = 1) 2% (n = 1) 

Cough/ throat 

sensitivity 
10% (n = 5) 4% (n = 2) 

28% (n = 

14) 

20% (n = 

10) 
24% (n = 12) 10% (n = 5) 4% (n = 2) 0% (n = 0) 

Breathlessness on 

walking up a flight 

of stair 

4% (n = 2) 4% (n = 2) 14% (n = 7) 
32% (n = 

16) 
26% (n = 13) 16% (n = 8) 4% (n = 2) 0% (n = 0) 

Breathlessness on 

dressing 
10% (n = 5) 4% (n = 2) 10% (n = 5) 

28% (n = 

14) 
18% (n = 9) 

20% (n = 

10) 
6% (n = 3) 4% (n = 2) 

Breathlessness at 

rest 
8% (n = 4) 4% (n = 2) 16% (n = 8) 

34% (n = 

17) 
16% (n = 8) 16% (n = 8) 4% (n = 2) 2% (n = 1) 
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Figure 2. Detailed Breakdown of symptoms progress at Final C19-YRS Assessment in comparison 

with First C19-YRS Assessment (Graph Form). 

 

Figure 3. Patients who reported any degree of symptom improvement at final assessment (%). 
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Figure 4. Patients who reported any degree of symptom worsening at final assessment (%). 

Discussion  

Long COVID is a diverse condition that is underpinned by multiple pathophysiologies which 

are not fully understood [15]. Given that there is evidence to support many competing theories, it is 

likely that long COVID is not a single disease entity and different mechanisms operate in different 

patients [16]. In the absence of a consensus for the underlying biology, designing and testing disease 

modifying treatments will likely be slow to deliver any patient benefit. Clinical services have 

therefore taken the pragmatic approach to offering rehabilitation focussed on practical help and 

guidance tailored to the individual needs of each patient. To this end, post COVID services were 

established in the UK in December 2020 [17] and the latest National Health Service (NHS) plan of 

improving long COVID services was launched in July 2022 for further investment in services, training 

programmes and research [18]. As such, multi-disciplinary rehabilitation programmes for LC are 

now embedded in the delivery of care for LC patients supported by national and international 

guidelines [19,20]. 

In this study, we have used the C19-YRS tool to track symptoms across a multi-disciplinary 

rehabilitation program for the first time in the UK. We demonstrated that patients attending the 

rehabilitation service experience improvements in many symptoms, most notably anxiety and pain. 

As this study was observational, it did not have a control arm to assess the natural progression of 

long COVID symptoms in the absence of our rehabilitation intervention. However, in another study 

in survivors of COVID-19 admitted to hospital, here were little change in reported symptoms up to 

12 months after acute COVID-19 [21]. Moreover, a randomised control trial in preparation will 

formally assess the benefit of rehabilitation in LC [22], although, unlike our study, it will only include 

patients with long COVID who were admitted to hospital during their acute infection.  

We note the prevalence of some pre-existing symptoms in our study population to be higher 

than those reported in the UK population during the COVID-19 pandemic, and in the national 

evaluation of the C19-YRS [23,24]. We have selected patients who completed their C19-YRS (>75% 

completion) as per our inclusion/ exclusion criteria, which may have pre-selected those who had 

more health issues upfront and as such, more likely to have been committed to completing their 

questionnaires. Unlike the national evaluation for the ELAROS platform, we have not reported pre-

COVID co-morbidity as part of this study. In the national evaluation for LC outcomes using digital 

C19-YRS collected via ELAROS platform, co-morbidity prior to acquiring COVID-19 was around 7% 

nationally (3.1% for mental health); however, the symptom burden for our cohort prior to acquiring 

COVID was not insignificant; for example, 64% reported pre-COVID symptoms of anxiety as we have 
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considered any score above 0 on the C19-YRS to be positive although a score of 1 or 2 could represent 

mild symptoms only without the diagnosis of anxiety.[24] 

Some symptoms did not improve with rehabilitation, particularly swallowing difficulty. Both 

intubated COVID patients [25,26] and non-intubated COVID patients [27] can experience various 

degrees of swallowing problems. The underlying causes are hypothesised to be related to pulmonary 

function changes, direct viral action on neurons [27] and changes in smell and taste [28]. However, 

further research to explore underlying causes and treatment options would be beneficial. The 

differential response to rehabilitation for different symptoms will be important to consider when 

assessing which patients are most likely to benefit from this service and in the long-term will help to 

direct efforts towards improving rehabilitation for the symptoms that responded the least. 

Conclusions  

It is feasible to monitor symptoms of patients with Long COVID ongoing rehabilitation 

programmes through utilising the C19-YRS. The digitalised version of C19-YRS via the ELAROS 

application allows gratifying tracking of symptoms overtime.  

Symptoms which are most and least likely to improve with LC rehabilitation clinic intervention 

have been identified. Pain and anxiety symptoms are most likely to improve after intervention at 

long COVID clinic whereas swallowing difficulty is least likely to improve. Some issues, most notably 

issues with caring for family/ social life got worse for several people during the course of 

rehabilitation. Long COVID services will need to consider service provision and support for patients 

with clinical problems that are least likely to improve or likely to deteriorate so patients’ needs are 

addressed. Further research with a larger population and ethnic variety is warranted to establish a 

more definitive symptom response. Future research will need to explore the reasons leading some 

patients’ symptoms to deteriorate rather than improve despite rehabilitation. 
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