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Abstract: Objective To evaluate the applicability of the Job Content Questionnaire (JCQ-22) based on classical test theory
(CTT) and item response theory, and to optimize and adjust it. Methods A survey of 917 occupational groups who had a
physical examination at a hospital from September 1 to September 30, 2021 was conducted using JCQ-22, and the entries
were comprehensively analyzed using the Rasch model, two—parameter logistic model (2PL), and grade —response model
(GRM) in the IRT, combined with Cronbach’s a coefficient within CTT, and the factor analysis method. Results In the IRT
analysis, the difficulty coefficients of the entries ranged from -2.49 to 0.36, and the difficulty coefficients of “JOB4”,
“JOB7”, “JOB10”, “JOB11” had a differentiation degree lower than 1.34, and the corresponding average information content
was significantly lower than the other entries. In the CTT analysis, a total of 18 entries met the statistical criteria, therefore,
combining the IRT and CTT, the JCQ-22 was optimized and adjusted, and the results showed that the adjusted scale JCQ-18
had 18 entries, which was more concise and had a more stable structure. Conclusion Most of the entries of JCQ -22
performed well, while some of the entries did not meet the acceptable standards and need further optimization.
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Table 1 Demographic information on study participants [ scores, (x =) |

A i N TARER THEAE (RS E
53]
5 722 13.08 +2.64 23.96 +4.14 22.20 +4.39
L 195 13.29 +2.05 24.46 +2.89 23.20 +3.08
18 1.601 2.991
P 0.110 0.003
AR ()
<30 411 13.25 +2.38 2424 +3.55 22.93 +3.74
30 ~ <40 320 13.17 £ 2.68 2422 +4.16 2253 +4.10
40 ~ <50 151 12.85 +2.45 23.48 +3.84 21.14 +4.68
=50 35 12.43 +2.88 23.11 +5.41 20.77 +5.65
F1g 2.248 8.898
PiE 0.081 <0.001
AR
ILSaYeN 79 12.53 +2.59 2322 +3.86 21.27 +4.60
AR B 202 12.61 £2.37 23.35+4.07 21.54 £3.98
K& 167 12.96 +2.70 23.63 +4.03 2224 +4.29
KEEAREL 335 13.46 +2.61 2437 +3.97 22.76 + 4.34
WA KU 134 13.6 +2.03 2542 +2.87 23.72 +3.02
F1y 7.900 7.898
P{H <0.001 <0.001 <0.001
AL
W TN 802 13.11 +2.46 24.00 +3.78 2237 +4.07
WFAE PN 72 13.24+3.15 24.54 +4.77 22.69 +4.68
T A 43 13.19 +2.57 24.53 +4.61 22.70 +5.02
F1H 0.97 0.306
Pl 0.379 0.737
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Table 2 Results of the validity analysis of the CTT-based Job Content Questionnaire (JCQ-22)

. M o
Yy %*H AR FREL AVE
F1 F2 F3 F4
RSN BOR AR AR R JOBI 0.66 0.77 0.50
BORARSS Ty JoB2 0.52 0.78
ANEEERMYET A JOB3 0.71 0.74
A AT ) 58 BT A JoB4 0.32 0.53
Pk AR JOBS 0.58 0.69
Esaiic=lEs EeEFRiE 27 JOB6 0.46 0.73 0.42
EEMETAE JOB7 0.28 0.61
T B JOBS 0.72 0.72
[EEsai-y e JOB9 0.40 0.62
CAEZREE JOB10 0.37 0.67
RIEH Eriig JOBI11 0.25 0.46
VS HEES AL H O JOBI2 0.54 0.83 0.71
JUFA P AL JOB13 0.54 0.86
RIAEIEAL JOB14 0.40 0.84
ISGIBZE Kl T AR JOB15 0.73 0.87 0.80
WrHCH R JOB16 0.89 0.92
25T Im RS B JOB17 0.81 0.91
HAEMHL RS JOB18 0.61 0.87
EESEE: I REEAEMAIMT/E  JOB19 0.74 0.87 0.82
[EE 225 QI E A JOB20 0.77 0.92
[l B AR A b JoB21 0.91 0.93
[EE AL JOB22 0.80 0.91

®3 LT CTT B TAEN AR CQ-22)F R Hr4s
Table 3 Results of the reliability analysis of the CTT-based Job
Content Questionnaire (JCQ-22)

Cronbach a

Y FER e P G6(smc) CR
TARER 5 0.74 0.72 0.83
TAEAE 9 0.80 — —
Hren & 6 0.70 0.70 0.80
R H T 3 0.79 0.72 0.88
LA 8 0.93 — —
AR 4 091 0.90 0.94
[EESEE] 4 0.92 0.91 0.95

TE - — WAFTEZI

2.3 F&RIRT 447 HT IRT 1Y Rasch BRI 347
W], PSD 4E 5 45 HMERE 540 (al) JE[HIR -1.97 ~
0.36, H:rf1 JOB4 2% H AN ILA 84K (outfit=2.06 ) &
A B R, I EBALG HE B (infit=1.45) 32307 I FH0EL,
PORIIE A BEBE A 485 5 HMERE R EG LN
-1.94 ~ 0.35,J0B11 /Y infit(1.20) 5 outfit(1.45) % F
MM, PR Eiib. kA,
R SR B R R SRR A Y A5 B OME R LA S R
—0.74 ~ -0.45 .-1.57 ~ -0.70 ,.-2.49 ~ -2.03, H. N FP
PIEFREIIFT b, HE—20a@ 1t 2-PL &2 GRM ¥
fliZc BIX 20, 4558 .78 JOB4.JOB7.JOB9 . JOB11

(A X 43 FE YA T 1.34 4R HWHB 7R R (4 X 43 RE
A W 4,
2.4 FERMAKS M FT CTT 5 IRT XMEFRSK
HiEfr&a 0. 76 CTTHEZR T, W& AR
Cronbach o REEAL B R TAEZRYEE S, 4&H
JOB4 M BE J5 iz 4E B Cronbach o« RELM 0.74 T} &
0.76; £7RE H F4E)FH, 25 H JOB11 MIF% /5 Cronbach
o ZEH 0.70 327 E 071, A A HERE BT
ETHF R, AFEHMINZH JOB4,
JOB7.JOB9.JOB10 K JOB11 7E 45 % (N 7%k
fir <0.4) 5NERE (G H - g r<0.65)5
P2, (0 JOB10 76 X J3 B Fll i R B (AR AH SC M Ty 1hi
TR0 JOBY ML 2%, b R 5 REAFIE —
3, TSI JICQ-18 T RILH 18 1N45H W=
TAEESR (4B FHREAEGAKE) KA E
(3ANYESE) . BRI SR (3 AR H ) KR F L HE (3 A 5%
H)5 AN4EfE, ifiid CRA X HC IR RS R 450, 45
HAIR  JCQ-18 MBI A HR 0 0L T I 3
H A& BinfEfb R F 84 >0.6, fifbfEmmEET
1E B FMERE A R4 R CR H 0B E E 0.85 M
0.83, AVE {H 2> B3 5 2 0.59 1 0.62, £HILAL )G &
FLERERGE AR RS T —Z RT3 5.



+ 3224 -

AR P22 2025 4550 52 455 17 ] Modern Preventive Medicine, 2025, Vol. 52, NO. 17

&4 T IRT M TAENARRICQ-22) 4 HitM s
Table 4 Evaluation results of IRT-based Job Content Questionnaire (JCQ-22) entries

% RASCH 2-PL GRM
al infit outfit al d al dl d2 d3
JOB1 -0.53 0.87 0.83 -0.34 2.18 2.75 -1.67 -0.29 1.57
JOB2 -1.97 0.73 0.53 -0.91 9.98 2.85 -1.97 -1.08 1.21
JOB3 0.20 0.90 0.96 0.16 1.43 1.78 -1.65 0.12 1.94
JOB4 -1.58 1.45 2.06 -2.52 0.55 0.83 -3.57 -1.73 3.78
JOBS 0.36 0.97 0.99 0.31 1.18 1.34 -2.13 0.27 2.70
JOB6 -1.94 0.87 0.76 -1.19 2.48 2.22 -2.22 -1.15 1.17
JOB7 -1.33 1.11 1.08 -1.52 0.83 0.96 -3.33 -1.27 2.21
JOBS -0.71 0.88 0.84 -0.45 2.37 2.52 -1.76 -0.40 1.58
JOB9 -0.55 0.95 0.93 -0.46 1.30 1.32 -2.19 -0.45 2.67
JOB10 -1.41 0.95 0.88 -1.09 1.49 1.59 -2.52 -1.00 1.73
JOBI1 0.35 1.20 1.45 0.96 0.30 0.40 -6.40 0.76 7.66
JOBI12 -0.45 1.10 1.11 -0.33 1.66 2.29 -0.27 221 -4.01
JOBI13 -0.72 0.88 0.87 -0.41 3.62 3.51 -0.38 1.98 —4.66
JOB14 -0.74 1.01 1.02 -0.50 1.99 2.59 -0.42 1.97 —4.64
JOBI5 -0.70 1.14 1.34 -0.42 3.19 3.20 -0.32 1.99 -5.21
JOB16 -1.21 0.84 0.81 -0.65 7.85 3.81 -0.58 1.79 -6.20
JOB17 -1.47 0.90 0.89 -0.76 5.79 3.72 -0.71 1.86 -6.64
JOBIS -1.57 1.06 1.07 -0.84 4.20 2.95 -0.80 1.80 -5.24
JOB19 -2.03 1.20 1.26 -1.14 3.00 3.19 -1.00 1.88 -4.57
JOB20 -2.24 0.97 0.97 -1.18 4.18 3.65 -1.07 1.83 -5.31
JOB21 -2.49 0.84 0.78 -1.26 6.30 3.78 -1.18 1.65 -4.57
JOB22 -2.41 0.95 0.93 -1.24 4.97 3.89 -1.16 1.61 -4.37
®5 RIS SR T4l
Table 5 Results of confirmatory factor analysis before and after scale adjustment
JERE T RS
CFI TLI RMSEA SRMR CFI TLI RMSEA SRMR
0.882 0.863 0.087 0.076 0.934 0.919 0.077 0.054
3 it i ifif JOB4 .JOB7 .JOB9 F1 JOB11 P4~ 2% H ¥y Ak £ ]

TAEN 2 (JCQ-22)/E A AR B e 71 e
M THRZ — CERZEFSR T 20 HH A,
TEERPAT JCQ-22 ), W T3 & MSCibi 2 5 H
et Z B . AR Z R gkt 10Q-22
PIEROE AT T84 SR FH R 20 B 6 2 3R i B A 2
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A F AL ALK o 254 CTT A IRT 430 Hr4s 1,
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AW LE R R, 1CQ-22 7E 5 ANHEE LRI 4
N — 3 . FE4ERE S TH , TARER A RE A &
FE AR — B E RN 25 A e 1 TR LU A 4 3R
2, X LEEEE CUE AR 5T S BIUE L, 7R 5%
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SRR R R A, T DR .

sz hnife, HIET IRT 2087389 infit A1 outfit {f,
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M IOB11 45301 B 48 A At “B2Ermia”, G
TR KA B U A T AR AR 2, HlAN, Chien 55 AP
{5 FH AR TR A9 SRl JCQ-22 s8R}, 5 28 1Y Cronbach
o REIEIT 0.8, H JOB4 M HAMIH, 1 JOBS
SR PRI E o AEAMT ST, JOBS [FIFEE A
MERYIEE 1T JOB22 SRR AT E o Ak, 5 5]
TIFFEAH L2220, AR5 I8 A 25 R d b 2 S F I H R
MR, X AT RES AN AR 2 %o S0 o 22 R AL
(U

CTT Al IRT 2RI A R BRI R, TH B k4%
AHEFE . CTT R gl Sk 5 5K 5% B @ PR A4S
A, RELT ZWZ EAE B IRT B AN L
TRAERE S LR ZE BB EARSS &, R BL T fo00 )2 1 )
fH R, CTT FEAEDN 3645 54 e (A 50 (Gt
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ABFFEET CTT Ml IRT By R 485 W 4h
SHEFR VAT, 385 CFA X R 5 4 1
R WR JCQ-18 MR A1 B R H I TR,
FAPAL S5 (A R A A T INARE
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