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[ Abstract ] Background The modified COVID-19 Yorkshire Rehabilitation Scale ( C19~YRSm ) has been shown
to be useful to assess and monitor patients in post—-COVID-19 syndrome in developed countries. However, its reliability and
validity in the Chinese population remains unclear. Objective To translate the C19-~YRSm into a Chinese version ( C19-
YRSm—C ) , and test the reliability and validity of the Chinese version. Methods  After obtaining the approval of the translation
and use authority of the C19-YRSm from MANOJ SIVAN's team at the University of Leeds, United Kingdom, the research team
translated the C19-YRSm and formed the C19-YRSm-C after translation, back—translation, and cross—cultural adaptation,
according to the Translation and Cross—cultural Adaptation Procedure. From May 1 to 7, 2023, a simple random sampling
method was used to select post COVID-19 patients from the "Wen Juan Xing" platform sample pool as the study subjects. The
General Information Questionnaire and the C19-YRSm—C were used to survey them. 13 experts were invited to evaluate the content
validity of the scale. The C19—YRSm-C was subjected to item analysis, reliability and validity analysis. Results A total of 512
questionnaires were distributed and 370 valid questionnaires were recovered, with a valid recovery rate of 72.3%. The results of
item analysis showed that the CR values of the items ranged from 6.589 to 22.725 ( P<0.001 ) , and the item—total correlation
coefficients of the scale ranged from 0.547 to 0.806 ( P<0.001 ) . For reliability, the Cronbach’s a coefficient, Guttman Split—
half coefficient and test—retest reliability of the C19-YRSm-C was 0.881, 0.837 and 0.816, respectively. For content validity,
the item-level content validity index (/-CVI) of the C19-YRSm~-C ranged from 0.692 to 1.000, and the scale-level validity
index (S—-CVI) was 0.914. The results of confirmatory factor analysis ( CFA ) showed that the fitting indicators of the initial
model were undesirable. After the establishment of a covariance correlation between error variables e12 and e13 according to the
indication prompts, the fitting indicators of the modified model were within the acceptable range except for the adjusted goodness—
of—fit index (AGFI) . The results of discriminant validity analysis showed that the differences in scores for the 4 subscales of
the C19-YRSm-C among post—-COVID-19 patients with different chronic disease history and cumulative number of COVID-19
showed statistically significant differences ( P<0.05) . The differences were statistically significant when comparing the scores of
the 3 subscales in addition to other symptoms before and after COVID-19 infection ( P<0.05) . Conclusion The C19-YRSm—-C
has good reliability and validity, with good applicability in Chinese population, which can be used to assess and monitor the
rehabilitation status of post COVID-19 patients in China.
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framework diagram
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Table 1 Item analysis results of the Chinese version of the C19-YRSm

e p =
~<H oy, 1 ortwn s REERIES
1. 0.96 +0.74 18.000 0.731
2. W0 MRS 079+0.78 15385 0.687
LSl
3,957 (ToikdLt 0.97 +0.76 15.849 0.687
IR B BRI )
4. WL Y e 0.59 +0.75 14.205 0.680
5. PR AN 093+0.82 22725 0.806
6. K 1.06+£0.82  20.105 0.766
7. Ok 0.89 +0.85 20.801 0.777
8. Bl F e AN IE 0.59 +0.76 17.669 0.742
CHEREAL )
9. LB EAR 1.06 + 0.82 17.068 0.715
10. FEAR 0.97 +0.80 16.202 0.705
11. {43 0.34+0.59 11.830 0.659
12. 175 0.26 + 0.55 9.047 0.630
13, {3 0.17 £0.48 6.589 0.547
14, Hoph H #153h 0.42 +0.67 12.009 0.693
15. &t 0.37 +0.60 13.258 0.689
16. HALRER 221+285 11.995 0.671
17. BRI 7.41+1.92 10.660 -0.564

H: C19-YRSm= Y5l Hie 2 i R R AR, CR {i = P ;
* IR P<0.001,

KL, Y S-CvI A 0.914, KT 0.900,

&2 PO C19-YRSm LRITI L N AL M A

Table 2 Experts ratings and content validity analysis results for the

Chinese version of the C19-YRSm

ZH P 3 E 4 ERAEC I-CcvI Pe K W

1 13 1.000 00001 1.00 &7
2 13 1.000 00001 1.00 &7
3 13 1.000 00001 1.00 &7
4 13 1.000 00001 100 fiF
5 13 1000 00001 1.00 &7
6 11 0.846  0.0095 084 F
7 12 0923 00016 092 MF
8 13 1000 0.0001 1.00 &7
9 13 1.000  0.0001 1.00 fiF
10 13 1.000 00001 1.00 &7
11 9 0.692 0.0873 0.66 RAif
12 10 0.769  0.0349 076 {5
13 9 0.692 0.0873 0.66 R4
14 12 0.923 00016 092 %
15 12 0.923 00016 092 fiF
16 11 0.846  0.0095 084 fiF
17 12 0.923 00016 092 fiF

e [-CVI= 55 BTN UETREL, Pe= RAL—SUEHESR
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Table 3 The fit indices and recommended values of the Chinese version of

the C19-YRSm CFA model before and after modification
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CFI >0.900 0.927 0.941
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Figure 2 Standardized structural equation model path diagram after

modification
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ft R L 28 B 1) 7 VAT BE 4390 0839, 0.603, 0.707
(P<0.05) o HI T WY& i 48 % 2 AE D RERE ) T 1

Chinese General Practice @J]:)

F (FH 11~15) LMTF KRR 0, HIL kA1
RERE ) FHEFRMEMEE ., 1 3CR C19-YRSm B
5B BV AT, &R 4 B A IS B R A s Te i Ak
I, —r TR RN S A A D, 55— T e
JEH T PCS FEARAWI I 2, & T AR e A8 &,
PR 2 1 3 P DU B ROk Il e R AR e A 1
H—H %,

EERPE L, AT NERE | SR8 k)
P 3 A AT, 455 BRSO C19-YRSm
RO R, WARUE I, BHRERERER, E&H
KA b, HSCRR C19-YRSm Y I-CVI {5l R 0.692~1.000,
K JoFI N 0.66~1.00, #E K BTEMFRifE, BRA&H 11
3 PEMES SR “ R4 A, Hp & BTN S
il “tiFE” ; EERFAKFE E, SFHS-CVI H 0914,
KT 0.900, $EHAHSCH C19-YRSm 1Y P 55305 5 bt
TE 45 ¥ 30 5 17, MANOJ SIVAN [ BA I % i) C19-
YRSm Zeat 1A% 1 SCHER R GBI, Im IR . &
FALH | G MU Rasch 40474 0 00
AR o C WG, DA ST R FH CFA X 45 48 24 B 1
FTERIE . C19-YRSm HALFE 4 RS, SR HFLE (5
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R4 AEFFEPE A LRI C19-YRSm & 4E B4y ha (R s, 4))

Table 4 Comparison of the scores of each dimension of the Chinese version of the C19—YRSm in respondents with different characteristics

S - SR R Ty ReRR i At EAR HEAERRIRG
5 F()fE PH 5 F () fE PfH B/ FQ)E P sy F (1) PME
el 0.445"  0.656 0.259"  0.796 0365 0.715 0267° 079
5 161 8.65+6.17 1.58 £2.24 227+3.22 7.44 +1.86
i 209 8.93+6.13 1.52+2.33 2.16 £2.53 7.38£1.98
G 0.187  0.83 0.007  0.993 1.619  0.199 1911 0.149
18~30 % 174 8.62+6.04 1.56 +2.38 1.93 +2.31 7.56 + 1.82
31~40 % 170 893 +623 1.54+227 2481337 7.20 +2.07
=41 % 26 9.27+6.39 1.54+1.79 2234222 7.73 +1.48
IR 5.807"  <0.001 4943 <0.001 5.716"  <0.001 3.948"  <0.001
A 151 10.95+5.80 2284265 3.27+3.50 6.94+193
x 219 7.33+5.94 1.05+ 1.84 1.47 +1.99 773 +1.85
B A I L 2241 0.064 0.562  0.691 1317 0.263 1.556  0.185
NERD 8 4.63+7.17 1.50 +3.51 1.38 + 1.77 8.38 + 1.69
CHER1E 4 7.50+851 1.50 +2.38 5.00 +7.07 5.75 £ 2.87
R 24 51 10.67+6.17 1.98 +2.60 243 +2.38 7.24 £1.91
CER 341 286 8.63+6.01 1.47 +2.18 2.13+2.86 7.41 £1.90
R 4% 21 857+6.30 1.67 +2.56 248 +2.84 7.78 £2.03
SRR AL 3.248"  0.001 2.601°  0.016 2.654' 0014 3.100"  0.002
1K 347 8.54+6.01 1.44+2.16 2.02+2.52 7.49 +1.88
=21 23 1278 +6.79 3.26+3.32 4.96 +5.26 6.22+2.17
B R R T / fe 11.551"  <0.001 6.134"  <0.001 — 6.838"  <0.001
SRR 370 4.99 +5.55 0.85 +1.92 — 8.10+1.98
A5 370 8.81+6.14 1.55+2.29 221+285 7.41+1.92
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WA BERs, T SO C19-YRSm ELA B IS5 R0
LAk, AT LS R IA R Hh SRR C19-YRSm HoA 347
PRI, RERE X AR B s O . IR YL UL
A K BB B e T T A0 T B S R AN T RE R 1 A
TR, O W T L e RE R B B R sh I L . X
ANTRVRRAIE A £ 1 S AP A el R A A B SR s L B 7 B
T TSR W SR oA e 5
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Wr 52 35 SCRR C19-YRSm B HE N 25
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C19-YRSm H 42 hAs, #9848 R s SChit C19-
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. SO C19-YRSm 6 4% H AT HA | Ji0 . 5 #fi
AR E PCS fBE I RS RO T AT i A= ) — B8 -
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