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[Abstract] Objective To explore the serum levels of vitamin A and vitamin D in children with idiopathic short stature (ISS), and to
investigate their correlations with growth and development, bone mineral density changes, and to assess their diagnostic efficacy. Methods
A total of 146 children diagnosed with ISS at Yancheng Maternal and Child Health Hospital from May 2022 to December 2024 were
enrolled as the ISS group, while 73 healthy children who underwent physical examinations during the same period were recruited as the
control group. Serum levels of vitamin A and vitamin D, along with height, weight, and bone mineral density, were compared between the
two groups. Pearson correlation analysis was used to assess the correlations between serum levels of vitamin A and vitamin D and height,
weight, and bone mineral density. Using multivariate logistic regression, a diagnostic model for ISS based on serum levels of vitamin A
combined with vitamin D was constructed. The receiver operator characteristic (ROC) curve model was employed to analyze the efficacy
of vitamin A, vitamin D and their combination for the diagnosis of ISS. Results Serum levels of vitamin A and vitamin D in the ISS group
were lower than those in the control group. Additionally, height, weight, and bone mineral density Z-scores in the ISS group were all lower
than those in the control group (P << 0.05). Pearson correlation analysis showed that serum vitamin A and vitamin D levels were positively
correlated with height, weight and bone mineral density Z-scores, respectively (P << 0.05). ROC curve analysis showed that the area under
curve for diagnosing ISS using vitamin A, vitamin D and their combination were 0.711, 0.722, and 0.868, respectively. The sensitivities
were 97.90%, 61.60% and 69.90%. The specificities were 49.30%, 75.30% and 86.30%. Conclusion Serum levels of vitamin A and vitamin
D are significantly lower in children with ISS, and are positively correlated with their height, weight and bone mineral density Z-scores.
Monitoring the changes in serum levels of vitamin A and vitamin D has certain efficacy for the diagnosis of ISS.
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Table 1 Comparison of baseline characteristics between the two groups

5/ (%) RFEHE/cm BFEH&/cm £/% BaZEA /g-L’
'S (xxs) (rts) (¥xs) (rxs)
ISS#4 146 75 (51.37) 71 (48.63) 175.36+6.16 161.25+6.92 6.46+2.79 35.014+2.74
WA 73 38 (52.05) 35 (47.95) 175.84+5.61 161.29+6.84 6.45+2.46 35.0842.82
2t 0.009 0.559 0.035 0.018 0.190
P 0.924 0.577 0.972 0.986 0.849
Tanner 5 81/61 (%) FREM#E/mmol- L' KGE/mmHg  FKE/mmHg MEBA%ER AR
I &9 1§ (¥ts) (¥ts) (rts) HHEFD/ B (%)
ISS4H 146 127 (86.99) 19 (13.01) 4.85+0.74 87.30+3.52 61.25+2.05 131 (89.73)
WAL 73 65 (89.04) 8 (10.96) 4.9840.71 87.26+3.50 61.27+2.06 65 (89.04)
)(z/t 0.190 1.299 0.082 0.070 0.024
P 0.663 0.195 0.935 0.944 0.876
1 mmHg=0.133 kPa
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Table 2 Comparison of serum vitamin A, vitamin D, height, weight and bone mineral density between the
two groups(x ts)
A% n HHEFEA/umol L

H&/cm

#4% D/ng-mL™”’

ISSH 146 255.84+35.80 21.32+2.74 88.94+14.17 20.37+6.32 —1.52+0.24
XA 73 302.78 £61.43 23.68+3.17 100.90+13.07 22.80+8.13 0.461+0.12
t 7.133 5.695 6.042 2.427 65.704
P < 0.001 < 0.001 < 0.001 0.016 < 0.001

R3 MERERA. BERDEHE. KE. BEEHHEXESH (n=219)

Table 3 Correlation analysis of serum vitamin A, vitamin D with height, weight and bone mineral density

(n=219)
YeERA 1 1.000 0.487 0.363 0.224 0.455
P - < 0.001 < 0.001 < 0.001 < 0.001
$eEED 0.487 1.000 0.269 0.197 0.364
P < 0.001 - < 0.001 0.003 < 0.001
G r 0.363 0.269 1.000 0.924 0.398
P < 0.001 < 0.001 - < 0.001 < 0.001
PRI r 0.224 0.197 0.924 1.000 0.185
P < 0.001 0.003 < 0.001 - 0.006
HHEEZME - 0.455 0.364 0.398 0.185 1.000
P < 0.001 < 0.001 < 0.001 0.006 -

24 MFEHEERABAHERD (HEMEKES ) B
i
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ROC Wik mtrin, 4R A, 4iEEK D LW
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Table 4 Model development of serum vitamin A combined with vitamin D parameters

W 1SS By, L3 4.

TE B SE Wald »* P (0]} 95%Cl
erE % A 0.015 0.003 19.258 0.000 1.015 1.008~1.022
HWAEED 0.169 0.061 7.793 0.005 1.185 1.052~1.334

B: unstandardized regression coefficient (EFRUELL[EIVTZR AL ; SE: standard error (hr#Ei%) ; Wald 7°: Wald chi-square statistic (JK/K
MRJ7 4R 35 OR: oddsratio (LUAELL) 5 CI: confidence interval (E {5 [X[A])

RO BERA, B4R D RAMBKSISET ISS BIMEES T

Table 5 Efficacy analysis of vitamin A, vitamin D and their combination in the diagnosis of ISS
95%ClI
LR

HEEE WEE

giE R A 0.711 0.040 < 0.001 0.632 0.790 350.05 0.472 0.979 0.493
4L R D 0.722 0.037 < 0.001 0.649 0.795 21.75 0.369 0.616 0.753
WL & 0.868 0.025 < 0.001 0.819 0.917 - 0.562 0.699 0.863

AUC: area under curve (HIZE FIHIFL) 5 cut-off: cut-off value (HEWT{E)
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Figure 1 Analysis of the efficacy of vitamin A,
vitamin D and their combination in diagnosing ISS
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