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Growth-related Acquired Factors in Weak Children
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Objective
To compare the characteristics and analyze the factors affecting growth in healthy and weak children.

Methods

A total of 72 children and adolescents aged 6-12 years were assessed using bone age and a questionnaire.

Results

Between heathy and weak children, notable differences were observed in milk intake, fecal form, cold frequency,
physical activity, and parasomnia. Congenital and acquired factors with adult height prediction (AHP) using
multiple linear regression analyses had a predictive power of 26.9%. Among the acquired factors, physical activity,
cold frequency, height recognition, and height expectation influenced AHP. Parents perceived exercise as less
disruptive to their children’s growth compared to eating habits, genetics, or sleep.

Conclusions
Physical activity differs in both its actual influence and how it is perceived. It plays an important in the
management of weak children.
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Table 1. Characteristics of the Subjects
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II. Results
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Sex (number) Age (year) Height percentile (%) Weight percentile (%) BMI percentile (%)
Male (42) 7.62 = 0.28 34.39 + 2.84 37.08 + 3.67 41.19 = 4.72
Fermale (30) 7.13 £ 0.19 29.85 + 3.28 26.72 + 3.49 31.53 + 3.82
Total (72) 742 + 0.18 3250 + 2.15 3276 + 2.64 37.17 + 3.21

BMI: Body Mass Index
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Table 2, Distribution of Normal and Weak Children

Number (%) Score
Normal 20 (27.8) 2 + 045
Liver 0 (0) -
Heart 13 (18.1) 9.33 + 1.52
Spleen 12 (16.7) 933 + 1.29
Lung 20 (27.8) 12.6 + 1.11
Weak Kidney 0 (0) -
Liver and Lung 1 (1.4) 12.00
Spleen and Lung 3 (4.2 10.33 + 1.67
Heart and Lung 2 (2.8 8.00 + 00
Heart and Kidney 1 (1.4 6.00
Total 72 (100%) 8.53 + 0.69

Table 3. Difference of Growth Indices between Normal Children Group and Weak Children Group

Normal children group Weak children group P

Height (cm) 12449 + 1.82 12345 + 142 0.685
Height percentile (%) 39.29 + 3.83 29.89 + 2.52 0.049°
Weight percentile (%) 41.76 + 4.41 29.30 + 3.13 0.034"
BMI percentile (%) 44.80 + 6.02 3423 + 3.75 0.141
BA-CA (month) 0.30 + 247 -S4+ 271 0.220
AHP (cm) 168.34 = 1.73 167.74 + 1.15 0.782
MPH (cm) 166.8 + 1.76 167.31 + 1.09 0.807
AHP-MPH (cm) 1.54 + 0.98 044 + 047 0.262
RUS score 307.00 + 23.95 290.83 = 13.76 0.546

*: p < 0.05, BMI: Body Mass Index, BA: Bone Age, CA: Chronological Age, AHP: Adult Height Prediction, MPH: Mid-Parental Height, RUS:
Radius, Ulnar, Short bones
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3) ol H HEA 24

(1) Aot 3ofot CSHQ <4 H|W

doRre s ofolrat wlmshd CSHQ AR
A7t 07938 Fe14d QAL A UERRT (p=0.025).
Flofole el vish 1 AlRE, CSHQ <+ &
kAR, CSHQ W 5%kl 717] H<r, CsHQ 71 BF
ol A<F, CSHQ T3 £9F A<, CSHQ F 357t
= vetont oS i (Table 6).

Table 4, Difference of Digestive Symptoms, Eating Habits, Past History, Respiratory Symptoms, Recognition of Height
between Normal Children Group and Weak Children Group

Normal children group Weak children group P

Appetite 1.70 = 0.13 1.96 = 0.09 0.108
Abdominal pain 0.00 = 0.00 0.06 + 0.03 0.083
Nausea 0.00 + 0.00 0.019 = 0.019 0.539
Food intake 2.80 + 0.14 2.62 = 0.09 0.267
Milk intake 220 = 0.20 1.77 + 0.09 0.022"
Fecal 0.00 = 0.00 0.17 + 0.05 0.002°*
Growth treatment 0.05 + 0.05 0.19 = 0.40 0.061
Allergic disease 0.15 = 0.08 0.29 + 0.06 0.188
Frequency of cold 430 = 0.11 3.87 = 0.12 0.037°
Recovery of cold 1.15 + 0.11 1.40 + 0.08 0.067
Recognition of height -0.08 + 0.24 0.23 + 0.13 0.238

T p <005 " p <001

Table 5. Difference of GPAQ Scores between Normal Children Group and Weak Children Group

Normal children group Weak children group P
Sed )
entary time 468.00 + 26.96 47250 + 19.35 0.899
(minute)
Travel time
454.00 + 181.30 407.31 + 80.82 0.786
(METrmin/week) 5 + 181.3 7.31 + 80.8 786
Moderate intensity exercise
12. + 176. 15. + 4 .09
(METmin/week) 812.00 + 176.04 515.38 + 86.45 0.098
Vigorous intensity exercise
1104.00 + 389.10 85.38 + 122.48 0.216
(METimin/week) + 389 2838 =
Total activi
ota’ activity 2400.00 + 453.38 1541.15 + 189.45 0.042

(METmin/week)

GPAQ: Global Physical Activity Questionnaire, METmin: Metabolic Equivalent Task-minute, = p < 0.05
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Table 6. Difference of CSHQ Scores between Normal Children Group and Weak Children Group

Normal children group Weak children group P
Sleeping time 552.00 = 11.18 562.70 = 7.46 0.444
Bedtime resistance 1145 = 0.23 11.61 = 0.24 0.628
Sleep onset delay 2.85 = 0.11 2.82 = 0.05 0.851
Sleep duration 7.30 = 0.16 7.00 + 0.12 0.147
Sleep anxiety 6.30 = 0.36 6.67 = 0.29 0.423
Night wakings 375 + 0.19 3.79 + 0.13 0.857
Parasomnia 8.15 + 0.20 894 + 0.20 0.025"
Sleep disordered breathing 3.15 = 0.08 333 = 0.11 0.338
Daytime sleepiness 11.85 + 0.36 12.38 = 0.26 0.259
Total scores 51.40 = 0.76 53.02 + 0.61 0.141

CSHQ: Children’s Sleep Habits Questionnaire, : p < 0.05

(2) 78/gottat 2 A slofoie] CSHQ 4 H|a

ookt 7h A% slofoke] CSHQ 4= Pl
3171 el LYulA] B4R (Oneway ANOVA)S Al
it AA siefolrst wiA slofole ok
=} v us) CSHQ FHol AH R EA JeRton,
ek 1 Afol= A FolE (p-0.052°04 &
FE AT (Table 7).

1) AAF ey} 4oy

AHPE °FHZA] 719} 0.251 (p=0.033), MPH2} 0.892
(p< 0.001) FHAAZE AN, A7 w9l ojwy
719} 0.290 (p=0.013) FHAA7} JAATE (Table 8).

2) $HH aQla AaA
AA E5FE AHPS} 0.427 (p< 0.001)2] “TTA|
7} A0 AT WE= 21854 -0.388 (p< 0.001),
2AER} 0.324 (p < 0.001)9] FHBA7E AL, AHP
= 9 AFEH 0.194 (p=0.038) FHTAE AA
FEO| &) 2R Aol Tk Q12137 A wiEef= -
0.184 (p=0.039) T3+ HATE 7L AT A
< 7o gk F-59] 7]thx]= AHP9} 0431 (p < 0.001),
A WE 9k 0.279 (p=0.002)8, HF w5l thet
Fr9] 7|tiX]= AHPS} 0.329 (p < 0.001), *5 W]
9} 0.255 (p=0.004)2] FAAAE HAT} (Table 9).

5. MHE - SHE 2010t AHPEIO| ATHY
AHA 4ol F44 9L mE welsle] thE
R AL ARG A NS B W

Table 7. Difference of CSHQ Total Scores between Normal Children Group and Each Weak Children Group

CSHQ total scores F P
Normal children 5291 + 0.76
Heart weak children 54.85 + 1.27
2.717 0.052
Spleen weak children 5442 + 145
Lung weak children 52.25 + 0.77

CSHQ: Children’s Sleep Habits Questionnaire

Table 8. Correlation between Congenital Factors and AHP,

Height Percentile, Weight Percentile

AHP Height percentile Weight percentile
Height of father 0.251" 0.140 0.012
Height of mother 0.191 0.290 0.101
MPH 0.892" 0.187 0.215
AHP: Adult Height Prediction, MPH: Mid-Parental Height, "= p < 0.05, *: p < 0.01
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Table 9. Correlation between Acquired Factors and AHP, Height Percentile, Weight Percentile

AHP Height percentile Weight percentile
Sedentary time -0.035 -0.070 -0.106
Total activity 0.4277 0.225 0.165
CSHQ total score 0.011 -0.089 -0.084
Abdominal pain -0.090 -0.078 -0.188
Nausea -0.016 -0.120 -0.082
Appetite 0.071 0.040 -0.388"
Food intake 0.052 -0.055 0.324"
Milk intake 0.194° 0.009 0.174
Fecal 0.055 -0.106 -0.058
Allergic disease -0.043 -0.037 0.117
Growth treatment -0.143 -0.102 0.071
Frequency of cold 0.047 0.007 0.073
Recovery of cold 0.112 0.036 -0.060
Recognition of height -0.109 -0.184° 0.079
Height expectation 04317 0.279" 0.155
Weight expectation 0.329" 0.057 0.255"

AHP: Adult Height Prediction, CSHQ: Children’s Sleep Habits Questionnaire, *: p < 0.05, *: p < 0.01

T2 3 3R R? (Coefficient of Determination)ak ZAelataa, FxF9} Variance inflation factor (VIF)©| Z+
°] 0.334, 4D R*FL 0.1412 Ar2o] B34 Z}0.10)7d 109|9Ee 2 tggidAdo] gle 2o g v

O
t}. olell, EAF, dAH, A 71E 7RO = AHES EPSTE MPH (p < 0.001), F-52] 2R 7]el] thet Q14
AHPE T5 HITE Agslo] #4918 At AHPE (p=0.025)°] AHPOl| PIX& FaFo] Fa3 sle s &
A7 a1t opg} theFet 3343 8R1vfe] A A=t #F23) Al (HEDE ERIEIA-S W MPHE
S Hrishedl AT T4 HE BHSith AHP EETE, Rt A 715 YWrha QIXNETE
£ T HEE 3 IARYY G2 0845, 8E AHP7} A Uehs Z o] ik T3 MPH (M)
R*FE2 0.8032.2 =2 A= HATh Durbin-wat- E}-0.859), F-2.9] 2R 7)o gk *12] (WEF--0.139)
son 1.893 2.2 20] A3 Thg 3784 2ol =02 AHPY YL mFTh (Table 10).

Table 10. Associations of Congenital and Acquired Factors with AHP by Multiple Linear Regression Analyses

. Standardized coefficient Collinearity Statistics
Predictors t p
Beta Tolerance VIF
MPH 0.859 11.261 < 0.001 0.476 2.100
Sedentary time 0.091 1.600 0.115 0.863 1.158
Total activity 0.057 0.898 0.373 0.685 1.459
CSHQ total score 0.042 0.706 0.483 0.792 1.263
Abdominal pain -0.061 -1.069 0.289 0.864 1.157
Food intake -0.008 -0.149 0.882 0.900 1.111
Milk intake 0.046 0.794 0.430 0.839 1.191
Fecal -0.038 -0.648 0.520 0.790 1.266
Allergic disease -0.038 -0.647 0.520 0.797 1.254
Frequency of cold 0.123 1.640 0.107 0.489 2.043
Recovery of cold 0.064 0.978 0.332 0.643 1.556
Recognition of height -0.139 -2.303 0.025 0.765 1.307
Height expectation 0.046 0.563 0.576 0.420 2.383
Weight expectation -0.034 -0.410 0.684 0.396 2,523

R (0.919) R? (0.845) Adjusted R* (0.803) p (< 0.001) Durbin-Watson (1.893)

AHP: Adult Height Prediction, VIF: Variance inflation factor, MPH: Mid-Parental Height, CSHQ: Children’s Sleep Habits Questionnaire
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Table 11. Associations of Acquired Factors with AHP by Multiple Linear Regression Analyses

Standardized coefficient

Collinearity Statistics

Predictors r P
Beta Tolerance VIF
Sedentary time 0.080 0.787 0.435 0.863 1.158
Total activity 0.314 2.951 0.005 0.786 1.272
CSHQ total score 0.054 0.513 0.610 0.792 1.263
Abdominal pain -0.069 -0.677 0.501 0.864 1.157
Food intake 0.014 0.136 0.892 0.901 1.110
Milk intake 0.077 0.747 0.458 0.841 1.189
Fecal 0.074 0.709 0.481 0.813 1.230
Allergic disease 0.014 0.129 0.898 0.802 1.247
Frequency of cold 0.390 3.051 0.003 0.543 1.840
Recovery of cold 0.206 1.789 0.079 0.668 1.498
Recognition of height -0.258 -2431 0.018 0.789 1.267
Height expectation 0.331 2.395 0.020 0.465 2.151
Weight expectation 0.190 1.307 0.196 0.420 2.380

R (0.702) R? (0.493) Adjusted R (0.369) p (< 0.001) Durbin-Watson (2.025)

AHP: Adult Height Prediction, VIF: Variance inflation factor, CSHQ: Children’s Sleep Habits Questionnaire
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