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Abstract

Background The Modified York COVID-19 Recovery Scale (C19-YRSm) has
been proven effective for assessing and monitoring post-COVID-19 symptoms in
developed countries, but its reliability and validity in the Chinese population re-
main unclear. Objective To translate and culturally adapt the C19-YRSm and
evaluate the reliability and validity of the Chinese version of C19-YRSm. Meth-
ods After obtaining authorization for translation and use of the C19-YRSm
from the MANOJ SIVAN team at the University of Leeds, the research team
translated and culturally adapted the C19-YRSm following the translation and
cross-cultural adaptation process, resulting in the Chinese version of C19-YRSm
through translation, back-translation, and cross-cultural adaptation. From May
1-7, 2023, COVID-19 survivors were selected from the “Wenjuanxing” platform
sample database using simple random sampling as study participants, and in-
vestigated using a general information questionnaire and the Chinese version
of C19-YRSm. Thirteen experts were invited to evaluate the content valid-
ity of the scale. Item analysis, reliability testing, and validity testing were
conducted on the Chinese version of C19-YRSm. Results A total of 512 ques-
tionnaires were distributed, and 370 valid questionnaires were collected, with
a valid response rate of 72.3%. Item analysis results showed that the |CR val-
ues| of each item ranged from 6.589 to 22.725 (P<0.001), and the |r values|
with the total scale score ranged from 0.547 to 0.806 (P<0.001). For reliability,
the Cronbach’s «a coefficient of the Chinese version of C19-YRSm was 0.881,
the Guttman split-half coefficient was 0.837, and the test-retest reliability was
0.816. For content validity, the Item-level Content Validity Index (I-CVI) of
each item of the Chinese version of C19-YRSm ranged from 0.692 to 1.000, and
the Scale-level Content Validity Index (S-CVI) was 0.914. Confirmatory Factor
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Analysis (CFA) results indicated that the initial model fit was unsatisfactory.
After adding a correlation between error variables el2 and el3 as suggested, all
fit indices of the modified model were within acceptable ranges except for the
Adjusted Goodness-of-Fit Index (AGFI). Discriminant validity analysis results
showed that differences in scores on the four subscales of the Chinese version
of C19-YRSm were statistically significant (P<0.05) among participants with
different chronic disease statuses and cumulative numbers of infections. Com-
parisons of scores on the three subscales (excluding other symptoms) before and
after COVID-19 infection showed statistically significant differences (P<0.05).
Conclusion The Chinese version of C19-YRSm demonstrates good reliability
and validity, with satisfactory applicability in the Chinese population, and can
be used for assessment and monitoring of recovery status in Chinese patients
post-COVID-19.
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Abstract

Background: The modified COVID-19 Yorkshire Rehabilitation Scale (C19-
YRSm) has demonstrated utility for assessing and monitoring post-COVID-19
syndrome in developed countries, but its reliability and validity in Chinese pop-
ulations remain unclear. Objective: To translate the C19-YRSm into Chinese
and evaluate the psychometric properties of the Chinese version. Methods: Af-
ter obtaining authorization for translation and use from MANQOJ SIVAN’s team
at the University of Leeds, UK, the research team translated the C19-YRSm
following established translation and cross-cultural adaptation procedures, pro-
ducing a Chinese version through forward translation, back-translation, and cul-
tural adaptation. From May 1-7, 2023, post-COVID-19 survivors were recruited
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from the Wenjuanxing platform sample pool using simple random sampling.
Participants completed a general information questionnaire and the Chinese
C19-YRSm, while 13 experts evaluated the scale’s content validity. Item anal-
ysis, reliability testing, and validity assessment were conducted. Results: Of
512 questionnaires distributed, 370 valid responses were collected (72.3% valid
response rate). Item analysis revealed critical ratio (CR) values of 6.589-22.725
(P<0.001) and item-total correlations of 0.547-0.806 (P<0.001). Reliability was
strong: Cronbach’s « coefficient was 0.881, Guttman split-half coefficient was
0.837, and test-retest reliability was 0.816. For content validity, item-level con-
tent validity indices (I-CVI) ranged from 0.692 to 1.000, with a scale-level CVI
(S-CVI) of 0.914. Confirmatory factor analysis (CFA) indicated poor fit for
the initial model; however, after adding a covariance between error variables
el2 and el3, all fit indices except the adjusted goodness-of-fit index (AGFTI) fell
within acceptable ranges. Discriminant validity analysis showed statistically sig-
nificant differences in scores across the four subscales among participants with
different chronic disease statuses and cumulative infection counts (P<0.05), as
well as significant differences in three subscales (excluding “other symptoms”)
when comparing pre- and post-infection status (P<0.05). Conclusion: The
Chinese version of the C19-YRSm demonstrates good reliability and validity,
showing strong applicability in Chinese populations for assessing and monitoring
post-COVID-19 rehabilitation status.

Keywords: COVID-19; Post-COVID-19 syndrome; Rehabilitation; C19-
YRSm; Reliability; Validity; Reproducibility of results

Introduction

According to World Health Organization (WHO) statistics, over 760 million
confirmed COVID-19 cases and more than 6.9 million deaths have been reported
globally, though actual infection and mortality figures may be substantially
higher [1]. While COVID-19 is typically mild and transient for most patients,
some experience persistent symptoms following the acute infection phase [2].
Terminology for these symptoms remains debated; the UK’s National Institute
for Health and Care Excellence defines “long COVID” as symptoms persisting
4-12 weeks post-infection and post-COVID-19 syndrome (PCS) as symptoms
lasting $ $12 weeks [3]. Chinese cohort studies following hospitalized COVID-
19 patients found that approximately 68% reported at least one symptom six
months after discharge, decreasing to 49% at 12 months but rising again to 55%
at 24 months [4-6]. Long-term effects can occur regardless of initial infection
severity, manifesting as diverse symptoms across multiple organ systems and
creating negative impacts on individuals, families, and society—an increasingly
significant public health concern [7-9].

Previous follow-up studies of post-COVID-19 patients have exhibited consider-
able heterogeneity in case definitions and assessment tools, leaving substantial
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uncertainty about true recovery patterns. This underscores the need for vali-
dated measurement instruments to accurately and quantitatively evaluate post-
infection rehabilitation status and PCS severity and their impact on daily func-
tioning and quality of life. The multidisciplinary team led by MANOJ SIVAN at
the University of Leeds developed the modified COVID-19 Yorkshire Rehabili-
tation Scale (C19-YRSm), a self-report instrument for assessing PCS symptoms
and grading their severity and functional impairment to inform healthcare man-
agement and interventions [10]. The C19-YRSm comprises 17 items across four
subscales: symptom severity, functional capacity, other symptoms, and overall
health status. After completing the scale, patients can provide supplementary
information about work status and the perspectives of partners, family mem-
bers, or caregivers regarding COVID-19’s impact.

The WHOQ'’s International Classification of Functioning, Disability and Health
(ICF) provides a theoretical framework for classifying various health states [Fig-
ure 1: see original paper|. The domains measured by the C19-YRSm map
onto all components of the ICF framework, demonstrating its capacity for com-
prehensive biopsychosocial assessment of rehabilitation status in PCS patients
[10-11]. To date, the C19-YRSm has not been translated or adapted into any
other languages. After obtaining authorization from MANOJ SIVAN’s team,
our research group translated and revised the C19-YRSm following international
standard procedures for scale adaptation and conducted psychometric testing of
the Chinese version to provide a scientifically reliable tool for PCS assessment
and monitoring in China.

Methods

Study Subjects From May 1-7, 2023, post-COVID-19 survivors were re-
cruited from the sample pool of Wenjuanxing (Changsha Ranxing Information
Technology Co., Ltd.), China’s largest online survey platform with over 6.2
million registered members nationwide, providing representative and authen-
tic samples for research [12]. Inclusion criteria were: (1) age $ $18 years; (2)
previous SARS-CoV-2 infection; and (3) informed consent to participate. Ex-
clusion criterion was absence of positive nucleic acid or antigen test records.
Based on the scale’s 17 items, we determined sample size using a 10:1 ratio [13],
yielding a minimum of 204 participants. Accounting for a 20% refusal/invalid
questionnaire rate, the target sample size was 245. However, since larger sam-
ples are preferable for factor analysis, we maximized enrollment while ensuring
the minimum requirement was met.

Instruments General Information Questionnaire: Developed by the re-
search team, this collected data on participants’ gender, age, household registra-
tion type, chronic disease history, COVID-19 vaccination status, and infection
history.
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Chinese Version of the C19-YRSm Self-Report Scale

Translation and Back-Translation: After obtaining authorization from
MANOJ SIVAN’s team at the University of Leeds, we followed the translation
and cross-cultural adaptation procedure recommended by the International
Society for Pharmacoeconomics and Outcomes Research [14]. (1) Forward
translation: Two bilingual researchers (one PhD and one master’s student in
epidemiology and health statistics) independently translated the C19-YRSm
into Chinese. After discussion and reconciliation, the two forward translations
were merged into a Chinese harmonized version. (2) Back-translation: Two
different bilingual researchers (one PhD and one master’s student in epidemi-
ology and health statistics) back-translated the harmonized Chinese version
into English. The research team and back-translators discussed discrepancies
between the original and back-translated versions, corrected translation errors
in context, and finalized a Chinese pre-test version.

Cultural Adaptation: The Chinese pre-test version underwent cross-cultural
adaptation through expert consultation and pilot testing. (1) Expert consul-
tation: A committee comprising four experts (one each in methodology, lin-
guistics, rehabilitation medicine, and epidemiology/health statistics) and all
translators/back-translators reviewed each item of the English and Chinese ver-
sions, evaluating whether the Chinese version achieved semantic, idiomatic,
experiential, and conceptual equivalence and assessing readability. The origi-
nal title “The modified COVID-19 Yorkshire Rehabilitation Scale” was initially
translated as “BMRMFBLIRBESER" (Improved COVID-19 Yorkshire Rehabil-
itation Scale). Experts recommended adjusting the word order to “£52ER#TE
BEERHRER" (COVID-19 Yorkshire Rehabilitation Scale Modified Version) to
align with Chinese linguistic conventions where core terms appear later. The
research team adopted this suggestion. The original and pre-test versions used
slashes “/” to denote “or” in multiple items, but experts noted this symbol
might confuse respondents and recommended replacing all “/” with “8” (or).
This recommendation was accepted. Additionally, some item descriptions were
modified based on expert input to better conform to Chinese language habits
while preserving semantic meaning. (2) Pilot testing: Using convenience sam-
pling, 28 participants (meeting the same inclusion/exclusion criteria) completed
the Chinese pre-test version and evaluated its clarity, readability, and compre-
hensibility, with completion time and modification suggestions recorded. Pilot
results indicated participants easily understood all items, with no modification
suggestions, demonstrating good feasibility and applicability in Chinese popu-
lations.

Based on expert consultation and pilot feedback, the Chinese pre-test version
was further revised to produce the final Chinese C19-YRSm. The scale com-
prises 17 items across four subscales: symptom severity, functional capacity,
other symptoms, and overall health status. Items 1-15 use a 0-3 rating scale:
0="“none,” 1=“mild (does not affect daily life),” 2=“moderate (somewhat affects
daily life),” and 3=“severe (affects all aspects of daily life and is disruptive).”
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The symptom severity subscale (items 1-10) uses the worst score for each symp-
tom, with summed scores ranging from 0-30 (higher scores indicating greater
severity). The functional capacity subscale (items 11-15) sums item scores from
0-15 (higher scores indicating greater functional limitation). Item 16 (other
symptoms) comprises 25 symptoms scored as present (1) or absent (0), with
total scores of 025 (higher scores indicating more symptoms). Item 17 assesses
overall health status via self-rating from 0-10 (higher scores indicating better
health). The scale also evaluates participants’ current status (past 7 days) and
pre-infection status for comparison.

Survey Implementation and Quality Control The online survey was ad-
ministered anonymously through the Wenjuanxing platform to randomly se-
lected participants. The study followed voluntary participation and informed
consent principles, with consent forms presented on the first page and partici-
pants informed that “submitting the questionnaire indicates your informed con-
sent to participate.” Participants self-administered the questionnaire, which
could only be submitted after completing all items. Researchers carefully re-
viewed authenticity and completeness, excluding questionnaires with obvious
logical errors, completion time <4 seconds per item, incorrect quality control
responses, or duplicate submissions.

Statistical Analysis Data were analyzed using SPSS 27.0 and AMOS 26.0.
Normally distributed continuous variables were presented as mean 4 standard
deviation; categorical data as frequencies and percentages. (1) Item analysis:
Critical ratio (CR) method and item-total correlation were used. For CR, total
scores on items 1-16 were ranked; the top 27% constituted the high group and
bottom 27% the low group. Independent samples t-tests yielded CR values,
with |CR|>3.000 indicating high discriminability. For item-total correlation,
Pearson’s r between each item and total score was calculated; r<0.400 sug-
gested weak consistency with overall measurement and potential deletion. (2)
Reliability: Cronbach’s a and Guttman split-half coefficients assessed internal
consistency (>0.700 considered good) [15]. Test-retest reliability was assessed in
16 participants after one week using Pearson correlation (>0.700 considered sta-
ble) [16]. (3) Content validity: Thirteen national experts evaluated the relevance
of each item to post-COVID-19 rehabilitation status, calculating item-level CVI
(I-CVI), chance agreement probability (Pc), adjusted kappa (K), and scale-level
CVI (8-CVI) [17]. I-CVI$ 80.780 indicated good content validity; K criteria:
0.40-0.59=fair, 0.60-0.74=good, >0.74=excellent [17]. S-CVI was calculated as
the mean I-CVT across items, with $§ $0.900 recommended [17]. (4) Construct
validity: Kaiser-Meyer-Olkin (KMO) and Bartlett’s tests of sphericity assessed
factorability; confirmatory factor analysis (CFA) used maximum likelihood es-
timation. (5) Discriminant validity: Independent samples t-tests or one-way
ANOVA compared subscale scores across gender, age, chronic disease history,
vaccination status, and infection history groups (P<0.05 indicating discriminant
validity).
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Results

Participant Characteristics Of 512 questionnaires distributed, 370 valid
responses were collected (72.3% valid response rate). Among 370 participants,
209 (56.5%) were female; mean age was 31.68+$6.1 years, with 174 (47.0%) aged
18-30, 170 (45.9%) aged 31-40, and 26 (7.1%) aged $ $41. Most were urban
residents (296, 80.0%); 219 (59.2%) had no chronic disease history; 286 (77.3%)
had received three vaccine doses; and 347 (93.8%) had been infected only once.

Item Analysis Post-infection scores on the Chinese C19-YRSm were: symp-

tom severity 8.81$+6.14, functionallimitationl.554+2.29, other symptoms2.21+2.85, andoverallhealthstatusT ..
All items showed |CR| values of 6.589-22.725 (>3.000, P<0.001), indicating

high discriminability. Pearson correlations between items 1-16 and total

score ranged from 0.547-0.806 (all >0.400, P<0.001), demonstrating strong

consistency with overall measurement. Item 17 correlated negatively with

the total score (r=-0.564), indicating that worse symptoms and functional

limitations corresponded to poorer overall health status .

Reliability Analysis The Chinese C19-YRSm demonstrated excellent inter-
nal consistency: Cronbach’s a=0.881 overall, with subscale o values of 0.927
for symptom severity and 0.846 for functional limitation. The Guttman split-
half coefficient was 0.837 (all >0.700). Test-retest reliability after one week was
0.816 overall, with subscale retest reliabilities of 0.839 for symptom severity,
0.603 for other symptoms, and 0.707 for overall health status (P<0.05). Func-
tional capacity subscale retest reliability could not be estimated due to floor
effects (most scores were 0).

Validity Analysis Content Validity: I-CVI values ranged from 0.692—
1.000; Pc values from 0.0001-0.0873; and K* values from 0.66-1.00. Based on
K* criteria, all items were rated excellent except items 11 and 13, which were
rated good . The mean S-CVI was 0.914 (>0.900), indicating good content
validity.

Construct Validity: KMO=0.955 (>0.8) and Bartlett’s test 2=3,286.734
(P<0.001) confirmed factorability. Initial CFA model (M1) showed poor fit
. Based on modification indices, a covariance was added between error variables
el2 and el3, creating revised model M2 [Figure 2: see original paper]. In M2,
all fit indices except AGFT fell within acceptable ranges , indicating good model
fit [16] and supporting the scale’s construct validity.

Discriminant Validity: Significant differences were found across the four sub-
scales for chronic disease status and cumulative infection counts (P<0.05). Com-
paring pre- and post-infection status, three subscales (excluding “other symp-
toms”) showed significant differences (P<0.05). No significant differences were
observed by gender, age, or vaccination status (P>0.05) .
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Discussion

Long-term effects of COVID-19 have garnered widespread attention, yet few
tools exist for assessing PCS. The C19-YRSm developed by MANOJ SIVAN’s
team at the University of Leeds provides a validated instrument for evaluating
post-COVID-19 rehabilitation status. This study translated, back-translated,
and culturally adapted the C19-YRSm, conducting comprehensive psychometric
testing to produce a Chinese version suitable for domestic use. Results demon-
strate that the Chinese C19-YRSm possesses good reliability, as evidenced by
Cronbach’s a coefficient (0.881), Guttman split-half coefficient (0.837), and test-
retest reliability (0.816). Subscale retest reliabilities were 0.839 for symptom
severity, 0.603 for other symptoms, and 0.707 for overall health status (P<0.05).
The functional capacity subscale’s retest reliability could not be estimated due
to floor effects. While overall retest reliability was acceptable, some subscale val-
ues were modest or unestimable, possibly reflecting small retest sample size and
the inherently fluctuating nature of PCS symptoms, raising questions about the
appropriateness of test-retest reliability for assessing stability of such variables.

Validity was evaluated through content, construct, and discriminant validity, all
showing satisfactory results. Content validity expert review yielded I-CVI values
of 0.692-1.000 and K* values of 0.66-1.00, with all items rated excellent except
items 11 and 13 (rated good). The mean S-CVI of 0.914 (>0.900) confirmed
good content validity. For construct validity, the C19-YRSm’s four-dimensional
structure (symptom severity [items 1-10], functional limitation [items 11-15],
other symptoms [item 16], and overall health status [item 17]) was established
through rigorous literature review, clinical experience, expert consensus, classi-
cal psychometric analysis, and Rasch analysis [10-11,19]. CFA results showed
acceptable fit after adding a covariance between el2 and el3, supporting con-
struct validity. Discriminant validity was demonstrated through the scale’s
ability to differentiate among patients with different chronic disease statuses,
infection counts, and pre-/post-infection symptom severity and functional limita-
tion levels—critical for monitoring symptom fluctuations over time and guiding
personalized rehabilitation management strategies.

Several limitations warrant consideration. First, without a “gold standard” for
post-COVID-19 rehabilitation assessment, criterion-related validity could not
be evaluated. Second, although the original C19-YRS has been extensively
validated and widely used, research on the modified C19-YRSm remains limited
internationally, precluding cross-cultural comparison of psychometric results.
Third, given the fluctuating nature of PCS, some uncommon symptoms and
functional limitations may not be captured, suggesting the need for ongoing
updates to the “other symptoms” subscale as PCS research evolves.

In summary, this study rigorously translated and culturally adapted the C19-
YRSm self-report version according to standardized procedures. The Chinese
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C19-YRSm demonstrates good reliability and validity, with strong applicabil-
ity in Chinese populations. The scale is concise, clear, and comprehensible, en-
abling comprehensive biopsychosocial assessment of PCS patients’ rehabilitation
status. Future research should employ the Chinese C19-YRSm in multicenter
epidemiological studies across China. Primary healthcare providers can utilize
this tool to assess rehabilitation status in post-COVID-19 patients, understand
the prevalence of long-term symptoms and healthcare needs, and provide early
interventions to promote recovery.
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