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Background: Long COVID (LC) is a clinical syndrome with persistent, fluctuating symptoms subsequent to COVID-19 infection. LC 
has significant detrimental effects on health-related quality of life (HRQoL), activities of daily living (ADL), and work productivity. 
Condition-specific patient-reported outcome measures (PROMs), such as the modified COVID-19 Yorkshire Rehabilitation Scale 
(C19-YRSm) do not provide the health utility data required for cost-utility analyses of LC interventions. The aim of this study was to 
derive a mapping algorithm for the C19-YRSm to enable health utilities to be generated from this PROM.
Methods: Data were collected from a large study evaluating LC services in the UK. A total of 1434 people with LC had completed 
both the C19-YRSm and the EQ-5D. Correlation and linear regression analyses were applied to determine items from the C19-YRSm 
and covariates for inclusion in the algorithm. Model fit, mean differences across the range of EQ-5D-3L utility scores, and Bland- 
Altman plots were evaluated. Responsiveness (standardised response mean; SRM) of the mapped utilities was investigated on a subset 
of participants with repeat assessments.
Results: There was a strong level of association between 8 items and one domain on the C19-YRSm with the EQ-5D single-item 
dimensions. Model fit was good (R2 = 0.7). The mean difference between observed and mapped scores was <0.10 for the range from 0 
to 1 indicating good targeting for positive values of the EQ-5D-3L. The SRM for the mapped EQ-5D-3L was 0.37 compared to 0.17 
for the observed utility scores, suggesting the mapped EQ-5D-3L is more responsive to change.
Conclusion: A simple, responsive, and robust mapping algorithm was developed to generate enable EQ-5D-3L health utilities from 
the C19-YRSm. This will facilitate economic evaluations of LC interventions, treatment, and management, as well as further helping 
to describe and characterise patients with LC irrespective of any treatment and interventions.
Keywords: Post-COVID Syndrome, mapping, EQ-5D-5L, C19-YRSm, health utilities

Background
Long COVID (LC) is a clinical syndrome with persistent symptoms beyond four weeks after a confirmed or possible 
COVID-19 infection.1 The term was coined by patients and encompasses the National Institute for Health and Care 
Excellence (NICE) defined terms, ‘ongoing symptomatic COVID-19’ (persistent symptoms 4–12 weeks after the 
infection) and “Post-COVID Syndrome (PCS)” (symptoms persisting beyond 12 weeks after infection).2,3 As per the 
last official survey, there are an estimated 2 million cases of LC in the UK alone and an estimated 200 million cases 
worldwide.4 LC is a multisystem syndrome with more than 200 symptoms reported across 10 organ systems with 

Patient Related Outcome Measures 2025:16 55–66                                                            55
© 2025 Smith et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms. 
php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the 

work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For 
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Patient Related Outcome Measures                                                   

Open Access Full Text Article

Received: 16 September 2024
Accepted: 3 January 2025
Published: 25 January 2025

P
at

ie
nt

 R
el

at
ed

 O
ut

co
m

e 
M

ea
su

re
s 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0002-5750-7772
http://orcid.org/0000-0001-7035-3096
http://orcid.org/0000-0002-2860-7280
http://orcid.org/0000-0002-6675-7335
http://orcid.org/0000-0002-0334-2968
http://www.dovepress.com/permissions.php
https://www.dovepress.com/terms.php
https://www.dovepress.com/terms.php
http://creativecommons.org/licenses/by-nc/3.0/
https://www.dovepress.com/terms.php
https://www.dovepress.com


common symptoms being fatigue, pain, breathlessness, brain fog (cognitive problems), sleep problems, anxiety, and 
depression.5 It is a fluctuating condition with a protracted course in some individuals causing significant distress and 
disability to the individual.6 LC has detrimental effects on health-related quality of life (HRQoL) and activities of daily 
living, including individual’s work productivity and potentially their caregivers.7,8

A number of condition-specific patient-reported outcome measures (PROMs) have been developed to capture the 
multi-symptom nature of the condition and its impact on HRQoL.9–12 The COVID-19 Yorkshire Rehabilitation Scale 
(C19-YRS) was one of the first condition-specific HRQoL measures for LC reported in the literature and provides 
a symptom severity score, functional disability score, other symptoms score, and overall health score.13–15 Following 
a psychometric analysis of the C19-YRS, a modified version of the measure is now in use (C19-YRSm).9 The validity, 
reliability and responsiveness of the C19-YRSm have been demonstrated to be satisfactory in recent studies with 
excellent internal consistency (Appendix 2).16–20

Although PROMs such as the C19-YRSm provide measures of HRQoL in LC, health technology assessment (HTA) 
agencies that focus on the evaluation of interventions, as well as health service planners require preference-based HRQoL 
measures that generate health utilities21 for the purposes of cost-utility analyses. Health utilities describe HRQoL on a metric 
indexed at 0, representing death, and 1, representing perfect or full health, whereas utilities <0 reflect states deemed worse 
than dead. One of the most commonly employed preference-based HRQoL measures is the EQ-5D.22,23 The EQ-5D 
generates generic health utilities applicable to general and clinical populations. This enables the comparison of interventions 
targeting different diseases in terms of their relative impact on HRQoL, measured using the EQ-5D, and survival benefits. 
Although the EQ-5D has been used in LC,24,25 there may be instances necessitating health utilities, such as for health 
economic evaluations, where data have been collected with condition-specific PROMs, but not the EQ-5D. Furthermore, 
there is some recent evidence that has suggested that the EQ-5D may not be as sensitive or responsive to change in health 
status among LC patients as the condition-specific C19-YRSm.20 An expedient is therefore needed to translate scores from 
the LC-specific C19-YRSm to the EQ-5D to derive health utilities. Mapping or cross-walking is one such approach 
enabling26 health utilities to be obtained from condition-specific, non-preference-based HRQoL measures.27,28

There is, consequently, a need to evaluate the HRQoL of LC patients derived from generic and condition-specific 
measures, and explore the mechanism by which HRQoL outcomes derived from condition-specific measures may be 
transformed into health utilities for health economic evaluations. The aim of this study was therefore to compare EQ-5D 
with C19-YRSm and to develop a mapping algorithm for the C19-YRSm onto the EQ-5D to enable utility values to be 
generated from responses to the C19-YRSm.

Methods
The data for this study were collected from the LOng COvid Multidisciplinary consortium Optimising Treatments and 
servIces acrOss the NHS (LOCOMOTION) study.29 LOCOMOTION is a prospective mixed-methods study involving 10 
Long COVID services across the United Kingdom. Ethics approval for the LOCOMOTION study was obtained from the 
Bradford and Leeds Research Ethics Committee on behalf of Health Research Authority and Health and Care Research 
Wales (reference: 21/YH/0276).

Participants with a diagnosis of LC receiving treatment and management of the condition from one of the 10 
participating LC services were recruited and registered on a digital PROM (DPROM) platform developed by the digital 
health company ELAROS 24/7 Ltd (ELAROS) and the University of Leeds.30 Although different services offered 
a variety of different PROMs via the platform, the C19-YRSm and EQ-5D-5L were the minimum number of PROMs 
each participant had to complete at registration and every 3 months thereafter. Participants received reminders via the 
platform portal to complete the PROMs. The study complied with the Declaration of Helsinki.

Instruments
COVID-19 Yorkshire Rehabilitation Scale – Modified (C19-YRSm)
The C19-YRSm is a 17-item instrument9 designed to capture the key symptoms of LC and its impact on activities of 
daily living and overall health. The items comprise four subscales: Symptom Severity (SS, 10 scored items), Functional 
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Disability (FD, 5 items), Overall Health (OH, a single item), and Other Symptoms (OS). Previous research has 
demonstrated the C19-YRSm to be a well-validated PROM with robust psychometric properties.16,20

The items in the SS subscale comprise the following domains: breathlessness (4 items), cough/throat sensitivity/voice 
change (2 items), fatigue (one item), smell/taste (2 items), pain/discomfort (five items), cognition (three items), 
palpitations/dizziness (two items), post-exertional malaise (one item), anxiety/mood (five items), and sleep (one item). 
FD consists of 5 single items: communication, walking/moving around, personal care, other activities of daily living, and 
social role. Although the SS subscale contains 26 items, these are scored as 10 ‘domain’ items, where the highest value 
within each of the domains is used (eg, breathlessness, pain/discomfort).

Responses on the SS and FD subscales are rated on a 0 (no symptom or dysfunction) to 3 (severe life-disturbing 
symptom or dysfunction) Likert scale. Higher scores on both these subscales indicate worse symptomatology and poorer 
functioning. Responses on the OH subscale are scored on a 0–10 Likert scale (0 being “worst health” and 10 being “best 
health”) with higher scores indicating better health. OS over the last 7 days are also captured from a list of 26 additional 
symptoms.9

The EuroQol 5D-5L (EQ-5D-5L)
The EuroQol EQ-5D-5L is a preference-based HRQoL instrument with five dimensions: Mobility, Usual Activities, 
Selfcare, Pain/Discomfort, and Anxiety/Depression.22 It has five response categories for each dimension, ranging from 1 
(no problems) to 5 (severe problems). Responses to each dimension are collated into a profile score, which is converted 
into a health utility or index score using a country-specific algorithm (tariff or value set). Utilities reflect societal 
preferences for health states and are measured on a metric indexed at 0 (dead) to 1 (perfect health). Utility values less 
than 0, indicating states worse than dead, are also captured. The EQ-5D-5L also comprises a visual analogue scale (VAS) 
measuring self-reported current health on a scale from 0 (“worst health”) to 100 (“best health”). The EQ-VAS was not 
used in the mapping analysis.

The EQ-5D-5L scores were converted into EQ-5D-3L utilities23 using the crosswalk (CW) algorithm to derive UK 
utility values.31 The UK utility values were derived using the approach recommended by NICE, which currently consists 
of applying a validated mapping function onto the UK EQ-5D-3L tariff set that has been developed by the NICE 
Decision Support Unit.32

Data
Data for the current research were collated from the LOCOMOTION study. Two datasets were derived for the analysis. 
For the primary analysis, ie, derivation of the mapping algorithm, data were extracted for patients who had completed the 
C19-YRSm and EQ-5D-5L only once (at the same assessment point, ie, on the same day). This sample was then 
randomly split into two further, equally numbered, subsets to create estimation and validation subsets for the mapping 
algorithm.

A second sample was generated from patients with multiple, contemporaneous assessments on both the C19-YRSm 
and EQ-5D-5L. This sample was used to evaluate the responsiveness, or sensitivity to change, of the mapped health 
utility values derived from the C19-YRSm relative to those of the actual EQ-5D-5L utilities (see below).

Statistical Analysis
Basic clinical and sociodemographic details were extracted from the primary dataset (participants with a single set of 
assessments) and summarised in frequency counts and percentages. Scores on the C19-YRSm domains (SS, FD, and OH) 
and EQ-5D-3L were summarised for the first assessment (“baseline”) using means, standard deviations (SD) and 95% 
confidence intervals (CIs).

The development and reporting of the mapping algorithm was undertaken in accordance with the MAPS (MApping 
onto Preference-based measures reporting Standards) statement.33 Spearman rank correlation was used to evaluate the 
level of association between the individual C19-YRSm items and the EQ-5D-3L index (utility) scores. C19-YRSm items 
with moderate-to-high levels of association with the EQ-5D-3L utility scores (r > 0.5) were included in the mapping 
models (see below).
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In addition to this, univariate linear (ordinary least squares, OLS) regression models (using the training data subset) 
were applied to potential predictors from the sociodemographic and clinical variables: age, sex, ethnicity, number of pre- 
COVID comorbid medical conditions, as well as OH from the C19-YRSm. OS was omitted from this analysis as this 
optional subscale – which lists a total of 26 symptoms potentially affecting individuals with LC – is not always 
implemented or utilised in clinical practice. The statistical significance for the included variables was evaluated at 
p <0.10 for inclusion in the regression models.

Two OLS regression models were evaluated: 1) the full model comprising all C19-YRSm items, OH, and the 
sociodemographic and clinical variables; 2) the parsimonious model based on items from the C19-YRSm (r > 0.5) 
and OH.

Model fit was evaluated with the following: R2 and adjusted R2, Akaike Information Criteria (AIC) and log-likelihood 
statistics. The log-likelihood ratio test was used to determine the relative fit between the two models. The test subset was 
then utilised to assess the final mapping algorithm. Model fit of the predicted EQ-5D-3L mapped utility values was 
evaluated using R2, mean absolute error (MAE), and the root mean squared error (RMSE) values. Bootstrapping (10000 
replications) was applied to evaluate the RMSE.

The mean difference between predicted and actual EQ-5D-3L health utilities was derived for each of the following 
range of scores of the EQ-5D-3L utilities to determine how well the predicted values corresponded to actual values 
across the range of scores: less than −0.2; −0.2 to <0; ≥0 to <0.4; ≥0.4 to <0.6; ≥0.6 to <0.8; and ≥0.8.

The final mapping algorithm was further validated by Bland-Altman plots34 for the actual and predicted EQ-5D-3L 
health utilities (by plotting the difference between the two forms of health utilities against the mean health utilities). The 
95% limits of agreement between the two utility scores were derived (+2SD) as well as the percentage of difference 
scores falling outside these limits.

Finally, the responsiveness of the mapped EQ-5D-3L health utilities was assessed relative to the actual values using 
the second dataset. Data were extracted from participants with a first assessment and follow-up assessment at 90 days + 
10 days on both instruments. The mapping algorithm was applied to the C19-YRSm variables to derive mapped EQ-5D- 
3L utility values. Responsiveness was determined through the standardised response mean (SRM) by dividing the change 
from baseline by the SD of the change. The SRM was used to determine the relative responsiveness of the mapped to 
actual EQ-5D-3L utilities, with higher SRM values corresponding to greater levels of responsiveness.

Results
Participants
A total of 1434 participants had completed both the C19-YRSm and EQ-5D-3L at a single time point (“first assess-
ment”). The majority of participants were of white ethnicity (87%) and female (68%), the mean age for the sample was 
46 years (standard deviation, SD: 14.2 years) (Table 1), and most participants (75%) had no comorbidities prior to LC. 
The average length of time between the first COVID-19 infection and the first assessment was approximately 430 days 
(SD: 281 days). A small number of participants had been hospitalised (12%) and admitted to intensive care (3%) as 
a result of COVID-19 infection. Just over a fifth (22%) had been discharged from the LC services. The mean domain 
scores on the C19-YRSm and EQ-5D-3L indicated a high level of symptom burden and negative impact on HRQoL 
resulting from LC.

Mapping-Potential Predictors
The results of the univariate linear regression analyses revealed the C19-YRSm OH (beta = 0.07, standard error (se) 
0.004, p < 0.0001) subscale was a statistically significant predictor for the EQ-5D-3L utility values. Similarly, statistically 
significant results were also shown for Sex (beta = 0.023, se = 0.02, p = 0.01) and pre-LC comorbidities (beta = −0.069, 
se = 0.015, p = 0.0002). Neither Ethnicity nor Age was statistically significant (p = 0.31; p = 0.44, respectively). 
Nevertheless, as potentially important covariates, these were included in the full model alongside Sex, pre-LC comor-
bidities, and OH.
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Mapping Algorithm
The training set for the mapping algorithm comprised 737 participants. The distribution of the EQ-5D-3L health utilities 
is shown in Figure 1. The mean EQ-5D-3L health utility value was 0.534 (SD: 0.266, minimum: −0.346, maximum: 1; 
95% CI: 0.52; 0.56). The interquartile range (25th to 75th centiles) was 0.378 to 0.728.

The results of the correlation analysis Supplementary Table 1 showed moderate-to-high levels of association between the FD 
items and EQ-5D-3L utility scores: “Walking / Moving around” (item Q12, r −0.63), “Personal care” (Q13, r −0.66), “Other 
Activities of Daily Living” (Q14, r −0.55) and “Social role” (Q15, r −0.58). Similarly, “Muscle pain” (Q5C), “Feeling depressed” 

Table 1 Clinical and Sociodemographic Details

Characteristic N = 1474

Sex (N, %)

Female 1005 (68%)

Male 469 (32%)

Age (years) (mean, SD) 46.2 (14.20)

Ethnicity (N, %)

White 1276 (87%)

Asian 88 (6%)

Mixed 33 (2%)

None declared 33 (2%)

Black 31 (2%)

Other 13 (1%)

Pre-COVID comorbidities (N, %)

None 1111 (75%)

1 251 (17%)

2 or more 112 (8%)

Time (days) since 1st COVID infection (mean, SD) 429.6 (281.34)

Hospital admission (N, %) 181 (12%)

ICU admission (N, %) 41 (3%)

Discharged from Long COVID service (N, %) 320 (22%)

C19-YRSm domains (mean, SD)

Symptom Severity 18.2 (5.83)

Functional Disability 7.0 (3.77)

Overall Health 4.5 (1.89)

Other Symptoms 5.6 (4.29)

EQ-5D-3L (mean, SD) 0.54 (0.26)

EQ-5D VAS (mean, SD) 50.3 (20.40)

Abbreviations: N, number; SD, standard deviation; EQ-5D-3L, EuroQol 5 Dimension 3 
Level; VAS, visual analogue scale.
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(Q9B), and “Breathlessness (on dressing yourself)” (Q1C) also showed good levels of association with the EQ-5D-3L utility 
scores. “Joint pain” (Q5B) and “Feeling anxious” (Q9A) fell just short of the 0.5 criterion, however, but were included in the 
model due to the conceptual overlap with the EQ-5D-3L dimensions (“Pain/discomfort” and “Anxiety/Depression”, 
respectively).

The results of the full and parsimonious models are shown in Supplementary Table 2 and Table 2, respectively. For 
the full model, R2 was 0.71 and the adjusted R2 0.67 for this model; for the parsimonious model these were R2 0.68 and 
adjusted R2 0.67, respectively. The (bootstrapped) RMSE was 0.15 (Supplementary Figure 1) and MAE 0.11. The log- 
likelihood ratio test showed no statistically significant differences in terms of goodness of fit between the two models (X2 

Figure 1 Distribution of the (Observed) EQ-5D-3L Utility Scores.

Table 2 Regression Coefficients for the Final (Parsimonious) Model

EQ-5D-3L

Predictors Estimates 95% CI P

Constant 0.7953 0.7252; 0.8654 <0.001

5. Pain / Discomfort Response category

Joint pain Mild [1] −0.0153 −0.0542; 0.0236 0.441

Moderate [2] −0.0245 −0.0665; 0.0176 0.253

Severe [3] −0.0822 −0.1320; −0.0323 0.001

Muscle pain Mild [1] −0.0400 −0.0803; 0.0004 0.052

Moderate [2] −0.0353 −0.0791; 0.0086 0.115

Severe [3] −0.0648 −0.1181; −0.0115 0.017

9. Anxiety / Mood

Feeling anxious Mild [1] −0.0041 −0.0471; 0.0388 0.851

Moderate [2] −0.0459 −0.0894; −0.0024 0.039

Severe [3] −0.0752 −0.1271; −0.0233 0.005

(Continued)
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82.2, p = 0.32). The parsimonious model was therefore selected as the most appropriate mapping model. The mapping 
algorithm has been provided in Appendix 1.

Predicted EQ-5D-3L
The test set for the mapping algorithm comprised 734 participants. The mean EQ-5D-3L health utility value was 0.54 
(SD: 0.264, minimum: −0.346, maximum: 1; 95% CI: 0.52, 0.56). The mean predicted EQ-5D-3L health utility was 
0.533 (SD: 0.222, minimum: −0.0571, maximum: 0.945; 95% CI: 0.52, 0.55). The R2 was 0.68 and RMSE 0.15 
(Figure 2).

Table 3 shows the mean difference between the actual and predicted EQ-5D-3L health utilities across the range of 
(observed) EQ-5D-3L utility values. The mean difference between the two sets of scores was < 0.10 for the range from 0 
to 1 suggesting a good degree of targeting for positive values of the EQ-5D-3L. The mean differences for values less than 
0 were greater, suggesting poorer targeting, which may, however, have been impacted by the smaller number of 
participants with poor health utilities.

The Bland-Altman plot is shown in Figure 3. The mean difference between scores was 0.007 (SD: 0.15; 95% CI: 
−0.004, 0.012) and the limits of agreement were −0.293 and 0.307.

Table 2 (Continued). 

EQ-5D-3L

Predictors Estimates 95% CI P

Feeling depressed Mild [1] −0.0403 −0.0765; −0.0041 0.029

Moderate [2] −0.0522 −0.0915; −0.0128 0.009

Severe [3] −0.1272 −0.1756; −0.0788 <0.001

12. Walking or moving around Mild [1] −0.0413 −0.0758; −0.0067 0.019

Moderate [2] −0.0946 −0.1314; −0.0577 <0.001

Severe [3] −0.1655 −0.2143; −0.1168 <0.001

13. Personal care Mild [1] −0.0717 −0.1027; −0.0408 <0.001

Moderate [2] −0.1182 −0.1569; −0.0796 <0.001

Severe [3] −0.2036 −0.2612; −0.1459 <0.001

14. Other activities of Daily Living Mild [1] −0.0329 −0.0856; 0.0198 0.221

Moderate [2] −0.0375 −0.0890; 0.0140 0.154

Severe [3] −0.0598 −0.1173; −0.0023 0.042

15. Social role Mild [1] −0.0400 −0.0756; −0.0044 0.028

Moderate [2] −0.0236 −0.0591; 0.0118 0.191

Severe [3] −0.0742 −0.1196; −0.0288 0.001

Overall Health 0.0166 0.0093; 0.0239 <0.001

Observations: 737

R2 / R2 adjusted 0.68 / 0.67

AIC: –656.96

Log-Likelihood 355.48

Abbreviation: P, p value; AIC, Akaike Information Criterion.
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Finally, there were 85 participants who had completed both instruments at first assessment and 90 days later (± 10 
days). The mapping algorithm (Appendix 1) was applied to the C19-YRSm variables. Table 4 shows the mean values for 
the mapped and observed EQ-5D-3L utility scores. It may be seen than at first assessment the mapped EQ-5D-3L utility 
values are equal to the observed EQ-5D-3L utility values. At follow-up, both sets demonstrated an improvement in mean 
health utilities over time with the mapped values showing slightly greater improvement (0.02). The SRM was 0.37 for the 
mapped EQ-5D-3L health utilities compared to 0.17 for the actual EQ-5D-3L utility scores, suggesting the mapped EQ- 
5D-3L (based on the C19-YRSm) is more responsive to change.

Discussion
The aim of this study was to derive a mapping algorithm to generate preference-based EQ-5D-3L health utilities from the 
condition-specific C19-YRSm in people with LC. The mapping algorithm demonstrated very good face validity in terms 
of the selected final items and domain from the C19-YRSm with a high degree of correspondence with the single-item 
dimensions on the EQ-5D-3L. The items from the C19-YRSm in the final model, such as walking or moving around 
(item 12A), personal care (13A), activities of daily living (14A) social role (15A), as well as anxiety, depression (9A, 
9B), and (joint and muscle) pain (5B and C), strongly overlapped with the corresponding dimension items in the EQ-5D. 
The OH item in the C19-YRSm captured the more general HRQoL aspects of people experiencing LC.

The final mapping algorithm model showed good overall fit on the criterion indices (R2 and RMSE). There was 
furthermore a high degree of agreement (little bias) between the predicted and actual EQ-5D-3L health utilities with 
approximately only 5% of the differences between these estimates falling outside 2 standard deviations. The results of the 
final analysis revealed that the SRM of mapped utility values was greater than those for the observed EQ-5D-3L utility 
values, suggesting that the mapped measures were more responsive to change. Although the latter should perhaps be 
interpreted with a degree of caution given the relatively small sample size, greater responsiveness of the C19-YRSm to 
change relative to the EQ-5D has been previously demonstrated.20 Condition-specific PROMs such as the C19-YRSm have 
been designed to target the symptoms and functions most relevant to LC. Given the fluctuating nature of LC,5,6,35 it is more 
likely that LC-specific PROMS will be better able to detect change in LC symptom and functioning relative to generic 

Figure 2 Observed versus Predicted EQ-5D-3L Utility Scores.

Table 3 Mean Difference Between Actual and Predicted EQ-5D-3L by Range of (Observed) EQ-5D-3L

Range EQ-5D-3L <-0.2, 
N = 6

> 0.2 to <0, 
N = 26

> 0 to <0.20, 
N = 59

> 0.20 to <0.40, 
N = 94

> 0.40 to <0.60, 
N = 164

> 0.60 to <0.80, 
N = 305

> 0.80, 
N = 83

Mean difference (SD) −0.34 (0.09) −0.21 (0.13) −0.13 (0.14) −0.08 (0.17) 0.02 (0.14) 0.05 (0.10) 0.09 (0.10)

Abbreviation: N, number; SD, standard deviation.

https://doi.org/10.2147/PROM.S490870                                                                                                                                                                                                                                                                                                                                                                                                                                                 Patient Related Outcome Measures 2025:16 62

Smith et al                                                                                                                                                                           

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com/get_supplementary_file.php?f=490870.docx


PROMs. The results of this study therefore underline the fact that condition-specific PROMs are more sensitive and 
responsive to symptom and functional changes being experienced by people with LC than their generic counterparts, 
a particularly salient point given the widespread use of, for instance, the EQ-5D in LC.36

Some potential limitations should be highlighted, including the fact that both the estimation and validation data were 
drawn from the same sample with no external validation set. This may have introduced a degree of bias in the parameter 
estimates. A possible concomitant of this was that the targeting of the mapped EQ-5D health utilities was less optimal at 
the lower end of the observed EQ-5D utility range, particularly for utility values less than −0.20. However, this may also 
reflect the distribution of both the C19-YRSm scores, and particularly the EQ-5D-3L utility values with fewer people 
with LC experiencing health states as severe as “worse than dead” (ie, less than 0), as only 5% (N = 33) of the sample 
had observed EQ-5D-3L utility values <0. This is an area to be explored further in future research.

The use of an OLS regression may be considered a possible shortcoming, however it is unlikely that model fit would 
have been improved significantly beyond the high levels demonstrated in this study through the application of other 
regression models.26 Therefore, taken in the round, the large sample size, concordance between items from the C19-YRSm 
in the mapping algorithm and the EQ-5D single-item dimensions, the high level of variance explained (“fit”) by the 
mapping model, as well as the degree of agreement between utility estimates all underpin the robustness of the results.

These results have important implications for the use of C19-YRsm in clinical practice and service evaluation. LC is 
by its nature is a varying condition with daily fluctuations in both symptom and symptom severity.35 The results of this 
study emphasise the need for COVID-specific measures when evaluating HRQoL, particularly in the context of 
determining the cost-effectiveness of interventions and healthcare services aimed at LC.

Despite the evident correspondence between the EQ-5D-5L single-item dimensions and the C19-YRSm, the generic 
instrument may not fully capture the HRQoL of people experiencing LC, nor specifically be responsive to the variable 
nature of the condition. For instance, LC has been shown to be associated with a loss of independence,37 which in turn has 
a significant negative impact, on work ability and productivity.7,8 Randomised controlled trials evaluating interventions 
aimed at supporting and improving the ability of people with LC to return to work38 require specific instruments, such as 

Figure 3 Bland-Altman Plot Observed versus Predicted EQ-5D-3L.

Table 4 Mean EQ-5D-3L Utility Scores (Mapped and Observed)

Mean EQ-5D-3L (SD) [95% CI] N = 85 Actual Mapped

First assessment 0.55 (0.22) [0.50, 0.60] 0.55 (0.21) [0.50, 0.59]

Follow-up (90 days + 10 days) 0.58 (0.23) [0.53, 0.63] 0.60 (0.19) [0.56, 0.64]

Abbreviation: SD, standard deviation; CI, confidence interval.
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the C19-YRSm, that are able to measure the benefits of these interventions and are both relevant and specific to patients by 
measuring what is important to them. Yet, at the same time, health policy, particularly in jurisdictions, such as the UK, 
where health care is funded from the public purse, requires evidence of the cost-effectiveness of interventions39–41 

supported by an instrument sensitive and responsive to the fluctuating nature of LC. Although the EQ-5D is the most 
commonly employed instrument of choice for economic evaluations and, in some cases, is mandated by health technology 
assessment agencies (eg, the UK’s National Institute for Health and Care Excellence, NICE),38 where the EQ-5D is not 
available (or appropriate) mapping to other PROMs is recommended in order to generate health utilities for economic 
evaluations.39 The ability to derive health utilities, including the EQ-5D utility scores from the C19-YRSm could clearly, 
therefore, play an important role in the economic evaluation of LC interventions.

Conclusion
We have developed a simple, responsive, and robust mapping algorithm to enable EQ-5D-3L health utilities to be 
generated from 9 items of the C19-YRSm. This mapping algorithm will facilitate the health economic evaluation of 
interventions, treatment, and management of people with LC.
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