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Trajectories of body mass index for age z—score and its influencing factors
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Abstract: Objective To analyze the trajectories of body mass index for age z—score (BAZ) and its influencing factors
among children with congenital hypothyroidism (CH) based on latent class growth modeling (LCGM), so as to provide
the evidence for improving treatment measures and optimizing growth management among children with CH. Methods
Children with CH aged 0 to 3 years from the Newborn Disease Screening Center of Shanxi Children's Hospital (Shanxi
Maternal and Child Health Hospital) between 2017 and 2022 were selected as the research subjects. Basic information,
height and weight data from 3 to 36 months of age, age at treatment initiation, thyroid—stimulating hormone (TSH) lev-
els at diagnosis, and family information were retrospectively collected. BAZ for children with CH at each month of age
was calculated based on the WHO Child Growth Standards. The trajectories of BAZ were analyzed using LCGM, and
factors affecting the trajectories of BAZ among children with CH were analyzed using a multinomial logistic regression
model. Results A total of 299 children with CH were included. There were 140 boys (46.82%) and 159 girls
(53.18%). The median of BAZ was 0.50 (interquartile range, 1.68). The LCGM analysis categorized the subjects into
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three groups: the persistent high—growth pattern group with 24 cases (8.03%), the slow—growth pattern group with 39
cases (13.04%), and the appropriate—growth pattern group with 236 cases (78.93%). Multinomial logistic regression analy-
sis showed that compared to the children with CH in the appropriate—growth pattern group, those who started treatment
at the age of 30 to 60 days (OR=0.109, 95%CI: 0.016-0.732; OR=0.166, 95%CI: 0.032-0.852) had a lower risk of per-
sistent high—growth and slow—growth patterns; CH children with TSH levels of 50 to 150 mlU/L at diagnosis (OR=
3.554, 95%CI: 1.201-10.514) and those whose paternal had a senior high school/technical secondary school education
(OR=2.975, 95%CI: 1.003-8.823) exhibited a higher risk of the persistent high—growth pattern. Conversely, CH children
whose paternal reproductive age was 30 to 35 years (OR=0.166, 95%CI: 0.034-0.806) had a lower risk of the persistent
high—growth pattern. Conclusions The BAZ trajectory of children with CH aged O to 3 years exhibited three patterns:
persistent high—growth, slow—growth, and appropriate—growth. The persistent high—growth and slow—growth patterns were
associated with treatment timing, TSH levels at diagnosis, paternal reproductive age, and paternal education level. It is
recommended to strengthen early treatment interventions and provide family follow—up guidance.
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Table 1 Fitting indicators of LCGM for the trajectories of BAZ among children with CH
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Figure 1 The trajectories of BAZ among children with CH
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Table 2 Comparison of basic information and family information among children with CH in different BAZ trajectory groups [n (%)]

[FIRSE S ERS Y B AR TR AR
iH i PE
(n=299) 2 (n=24) H (n=39) 2H (n=236)
THRIRIT AR /d 10.573  0.032
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>60 11 (3.68) 3 (12.50) 3 (7.69) 5 (2.12)
T2 E TSHIK P/ (mlIU/L) 11.792  0.019
<50 76 (25.42) 4 (16.67) 6 (15.38) 66 (27.97)
50~150 95 (31.77) 14 (58.33) 15 (38.46) 66 (27.97)
> 150 128 (42.81) 6 (25.00) 18 (46.15) 104 (44.07)
B2 1.420  0.492
<37 19 (6.35) 1 (4.17) 1 (2.56) 17 (7.20)
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R4 2012 0.734
<30 177 (59.20) 17 (70.83) 21 (53.85) 139 (58.90)
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ZEI 1.165  0.558
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>35 44 (14.72) 6 (25.00) 8 (20.51) 30 (12.71)
AR SRR 12.480  0.014
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AR 3.046 0550
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[ERSE FE b A o8 A AR T AR AR
TitH X1E PIE
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FIEH AT 5123 0275
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1 500~3 000 72 (24.08) 8 (33.33) 9 (23.08) 55 (23.31)
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S b 0.961 0618
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F 3 CH BJL BAZ L2 K 2R Y TCF 25325 logistic [BIIH53HT
Table 3 Multinomial logistic regression analysis of factors affecting the trajectories of BAZ among children with CH
PRI s Z B S% Wald ¥fH  PfH ORMH 95%CI
FRem E KRR FRAIAY AR
<30 >60 -1.683 0.928 3.288 0.070 0.186 0.030~1.146
30~60 -2.218 0.973 5.201 0.023 0.109 0.016~0.732
Wit TSHZKF/ (mIU/L)
<50 >150 0.039 0.702 0.003 0.956 1.039 0.262~4.117
50~150 1.268 0.553 5.252 0.022 3.554 1.201~10.514
SORABAERIS
<30 >35 -0.184 0.579 0.101 0.751 0.832 0.267~2.589
30~35 -1.795 0.806 4.958 0.026 0.166 0.034~0.806
AL AR EE
HIh B AR KEKU L 0.033 0.585 0.003 0.955 1.033 0.328~3.253
SRV 1.090 0.555 3.863 0.049 2.975 1.003~8.823
e A KA THRIRTF AR/
<30 >60 -1.364 0.801 2.903 0.088 0.256 0.053~1.228
30~60 -1.795 0.834 4.634 0.031 0.166 0.032~0.852
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