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【Abstract】Objective  To analyze the nutritional status and growth trends of 3-6-year-old preschool children in Youjiang District, Baise City from 2019 to 2023, and provide a basis for child health care. Methods  Retrospectively collected physical examination data of 126,159 children. Nutritional indicators were evaluated according to the Growth Reference Standards for Children Under 7 Years Old in China and WHO 2006 standards. Statistical analysis was performed using SPSS 27.0. Categorical data were described by frequency and percentage (%). Chi-square test and chi-square trend test were used for rate comparisons between groups, with a significance level of α=0.05 (two-tailed test). Results  (1) The incidence rates of wasting (2trend =330.665, P < 0.001) and obesity (2trend =143.361, P < 0.001) showed an upward trend with age. The overweight and obesity rate in boys (9.84%-11.40%) was significantly higher than that in girls (6.28%-7.55%) (2=7130.010, P < 0.001)；(2) The overall anemia detection rate was 14.97%, failing to meet the national control target (below 10%).All data differences were statistically significant. Conclusion  The stunting rate met the standard, but there are dual problems of coexisting wasting and obesity, as well as a high anemia rate. It is recommended to strengthen nutrition education, optimize dietary structure, and carry out thalassemia gene screening.
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Introduction 
The preschool stage represents a critical transition period for individual growth and development, making the assessment of health status of great significance[1]. Among them, height, weight, and hemoglobin levels serve as core indicators for evaluating the health of preschool children, reflecting both the dynamics of growth and development and dietary nutrition intake[2]. As early as the 1980s, child systematic management programs were implemented in multiple regions across China. Regular monitoring through these programs can detect early signs of growth retardation, malnutrition, anemia, and other issues in children, enabling timely interventions[3]. Nowadays, with changes in dietary patterns and economic levels, child health care is faced with new challenges such as nutritional imbalance and rising obesity rates[2].
This study aims to analyze the physical examination data of 3-6-year-old children in Youjiang District, Baise City, from 2019 to 2023, so as to understand the nutritional status and growth trends of this group. By comparing with national policy indicators, this study explores nutritional problems and provides a basis for child health care work in this area.
1  Subjects and Methods
1.1  Study Subjects
Children aged 3-6 years who underwent physical examinations in hospitals of Youjiang District, Baise City from 2019 to 2023 were selected as subjects, with informed consent obtained from all guardians. Inclusion criteria: Physical examination data of children residing in Youjiang District from January 1, 2019 to December 31, 2023; Exclusion criteria: Incomplete data or logical errors. Finally, 126,159 valid records of physical fitness data and 124,583 valid records of hemoglobin data were included.
1.2  Research Methods
1.2.1  General Data Collection
Uniformly trained medical staff conducted physical examinations for children, collecting data including gender, age, height, weight, hemoglobin, and other health indicators.
1.2.2  Evaluation Methods and Standards
The evaluation of growth and development in Chinese children generally follows the Chinese Reference Standards for Growth and Development of Children Under 7 Years Old issued by the former Ministry of Health in 2009[4]. Based on The 2006 WHO Child Growth Standards[5], the standard deviation (SD) method was used for evaluation and classification. The indicators were defined as follows:(1)Stunting: Height-for-age＜median-2SD of the same gender and age group;(2)Underweight: Weight-for-age＜median-2SD of the same gender and age group;(3)Wasting: Weight-for-height＜median-2SD of the same gender and age group;(4)Overweight: Weight-for-height＞median +1SD to +2SD of the same gender and age group;(5)Obesity: Weight-for-height≥median +3SD of the same gender and age group.The criteria for anemia were defined as hemoglobin＜110 g/L; moderate to severe anemia was defined as hemoglobin＜90 g/L[6].
1.3  Statistical Methods
Physical examination data of 3-6-year-old children in Youjiang District, Baise City from 2019 to 2023 were extracted from the Guangxi Guifuer System. Data were analyzed using SPSS 27.0 software. Categorical data were described by frequency (n) and percentage (%). The 2 Test and Trend 2 Test were used for comparisons of rates between groups, with P＜0.05 considered statistically significant.
2  Results
2.1  Growth and Development Status
2.1.1  Growth and Development Status of Children Aged 3-6 Years from 2019 to 2023
Growth and development monitoring of 126,159 children aged 3-6 years in Youjiang District, Baise City over a 5-year period revealed that the prevalence rates of underweight, stunting, wasting, overweight, and obesity were 3.50%, 2.62%, 5.85%, 6.23%, and 2.34%, respectively. Statistically significant differences were observed among these prevalence rates (underweight:2=205.047,P<0.001;stunting:2=320.503, P<0.001;wasting:2=539.202,P<0.001;overweight:2=441.701,P<0.001;obesity:2=42.021, P<0.001). (Table 1)

	Table 1  Growth and Development Status of Children 
Aged 3-6 Years in Youjiang District, Baise City from 2019 to 2023

	Year
	Number of Physical Examinations
	Underweight
	
	Stunting
	
	Wasting
	
	Overweight
	
	Obesity

	
	
	Number 
	Rate(%)
	
	Number
	Rate(%)
	
	Number
	Rate(%)
	
	Number
	Rate(%)
	
	Number
	Rate(%)

	2019
	21889
	857  
	3.92
	
	826
	3.77
	
	1263
	5.77
	
	1408
	6.43
	
	561
	2.56

	2020
	20170
	837
	4.15
	
	559
	2.77
	
	1536
	7.62
	
	1110
	5.50
	
	533
	2.64

	2021
	26613
	1077
	4.05
	
	871
	3.27
	
	1861
	6.99
	
	1435
	5.39
	
	639
	2.40

	2022
	28526
	1008
	3.53
	
	609
	2.13
	
	1779
	6.24
	
	1392
	4.88
	
	531
	1.86

	2023
	28961
	637
	2.20
	
	444
	1.53
	
	940
	3.25
	
	2518
	8.69
	
	688
	2.38

	Total
	126159
	4416
	3.50
	
	3309
	2.62
	
	7379
	5.85
	
	7863
	6.23
	
	2952
	2.34

	2
	
	205.047
	
	320.503
	
	539.202
	
	441.701
	
	42.021

	P-value
	
	＜0.001
	
	＜0.001
	
	＜0.001
	
	＜0.001
	
	＜0.001


2.1.2  Growth and Development Status of Children of Different Age Groups from 2019 to 2023
Over the five-year period, statistically significant differences were observed in the prevalence rates of underweight (2=16.091, P<0.001), stunting (2=61.177, P<0.001), and overweight (2=34.371, P=0.001) among children of different age groups (P<0.05), with these rates remaining relatively stable overall. The prevalence rates of wasting (2trend=330.665, P<0.001) and obesity (2trend=143.361, P<0.001) both showed significant increasing trends with age. Children aged 6 years had the highest prevalence rates of wasting (6.42%) and obesity (3.27%). The overweight rates across all age groups exceeded 5%, and the combined rate was higher than that of other growth and development indicators.(Table 2)

	Table 2 Growth and Development Status of Children of Different Ages in Youjiang District, Baise City

	Age
	Number of Physical Examinations
	Underweight
	
	Stunting
	
	Wasting
	
	Overweight
	
	Obesity

	
	
	Number
	Rate(%)
	
	Number
	Rate(%)
	
	Number
	Rate(%)
	
	Number
	Rate(%)
	
	Number
	Rate(%)

	3
	27337
	902
	3.30
	
	804
	2.94
	
	1195
	4.37
	
	1883
	6.89
	
	509
	1.86

	4
	35561
	1170
	3.29
	
	1067
	3.00
	
	1769
	4.97
	
	2120
	5.96
	
	667
	1.88

	5
	36265
	1331
	3.67
	
	833
	2.30
	
	2357
	6.50
	
	2128
	5.87
	
	893
	2.46

	6
	26996
	1013
	3.75
	
	605
	2.24
	
	2058
	7.62
	
	1732
	6.42
	
	883
	3.27

	Total
	126159
	4416
	3.50
	
	3309
	2.62
	
	7379
	5.85
	
	7863
	6.23
	
	2952
	2.34

	2
	
	16.091
	
	61.177
	
	330.665a
	
	34.371
	
	143.361a

	P-value
	
	＜0.001
	
	＜0.001
	
	＜0.001
	
	＜0.001
	
	＜0.001


a:2 statistic for trend test
2.1.3  Prevalence of Overweight and Obesity Among Boys and Girls of Different Age Groups from 2019 to 2023
The prevalence rates of overweight and obesity among girls showed significant differences across different age groups (2=31.984, P<0.01), with the rates remaining stable at 6%-7% across all age groups. The prevalence rates of overweight and obesity among boys showed a significant increasing trend with age (2trend=26.965, P<0.001), and the rates in all age groups were higher than those in girls. Overall, the prevalence rates of overweight and obesity showed significant differences across different age groups and genders (2=7130.010, P<0.001).(Table 3)

	Table 3 Prevalence of Overweight and Obesity Among Children by Gender and Age Group in Youjiang District, Baise City, 2019-2023

	Age
	Boys
	
	Girls
	
	Total

	
	Number
	Overweight and Obesity Prevalence(%)
	
	Number
	Overweight and Obesity Prevalence(%)
	
	Number of Examinations
	Overweight and Obesity Prevalence(%)

	3
	14318 
	1409 （9.84）
	
	13019 
	983 （7.55）
	
	27337 
	2392 （8.75）

	4
	18786 
	1734 （9.23）
	
	16775 
	1053 （6.28）
	
	35561 
	2787 （7.84）

	5
	19220 
	1934（10.06）
	
	17045 
	1087 （6.38）
	
	36265 
	3021 （8.33）

	6
	15190 
	1732（11.40）
	
	11806 
	883 （7.48）
	
	26996 
	2615 （9.69）

	2
	26.965a
	
	31.984
	
	7130.010

	P-value
	＜0.001
	
	＜0.001
	
	＜0.001


a:2 statistic for trend test
2.2  Anemia Prevalence
2.2.1  Anemia Prevalence Among Children Aged 3-6 Years from 2019 to 2023
Over the five-year period, the overall anemia prevalence rate among children in Youjiang District, Baise City exhibited a fluctuating downward trend. The anemia prevalence rates for boys and girls both peaked in 2022 (18.72% and 17.92%, respectively). Statistically significant differences were observed in anemia prevalence rates across different years for boys (χ²=206.211, P=0.043) and girls (χ²=141.889, P<0.001). (Table 4)

	Table 4 Comparison of Anemia Prevalence Rates Among Children Aged 3-6 Years in Youjiang District, Baise City, 2019-2023

	Year
	Boys
	
	Girls
	
	Total

	
	Number
	Anemia Prevalence(%)
	
	Number
	Anemia Prevalence(%)
	
	Number of Examinations
	Anemia Prevalence(%)

	2019
	11690
	1771（15.15）
	
	9750
	1410（14.46）
	
	21440
	3181（14.84）

	2020
	10604
	1471（13.87）
	
	9150
	1294（14.14）
	
	19754
	2765（14.00）

	2021
	14015
	1922（13.71）
	
	12241
	1668（13.63）
	
	26256
	3590（13.67）

	2022
	14992
	2807（18.72）
	
	13325
	2388（17.92）
	
	28317
	5195（18.35）

	2023
	15324
	2117（13.81）
	
	13492
	1806（13.39）
	
	28816
	3923（13.61）

	2
	206.211
	
	141.889
	
	344.776

	P-value
	＜0.001
	
	＜0.001
	
	＜0.001


2.2.2  Anemia Prevalence Among Children of Different Age Groups from 2019 to 2023
Over the five-year period, significant differences in anemia prevalence rates were observed among boys (2=8476.183, P<0.001) and girls (2=7606.895, P<0.001) across different age groups. The lowest anemia prevalence rates occurred in 4-year-old boys (1.85%) and girls (2.15%), with a marked increase in 5-6-year-olds. Specifically, the anemia prevalence rates reached 29.05% for boys and 29.22% for girls at age 5. (Table 5)

	Table 5 Comparison of Anemia Prevalence Rates Among Children of Different Age Groups in Youjiang District, Baise City

	Age
	Boys
	
	Girls
	
	Total

	
	Number
	Anemia Prevalence(%)
	
	Number
	Anemia Prevalence(%)
	
	Number of Examinations
	Anemia Prevalence(%)

	3
	14002
	345（2.46）
	
	12772
	282（2.21）
	
	26774
	627（2.34）

	4
	18566
	343（1.85）
	
	16618
	357（2.15）
	
	35184
	700（1.99）

	5
	19001
	5519（29.05）
	
	16862
	4927（29.22）
	
	35863
	10446（29.13）

	6
	15056
	3867（25.68）
	
	11706
	3014（25.75）
	
	26762
	6881（25.71）

	2
	8476.183
	
	7606.895
	
	16081.830

	P-value
	＜0.001
	
	＜0.001
	
	＜0.001


3  Discussion
3.1  Growth and Development Status of 3-6-Year-Old Children in Youjiang District, Baise City, 2019-2023
3.1.1  Stunting Situation
The China Children's Development Outline (2021-2030) issued by the State Council requires that the stunting rate among children under 5 years old be controlled below 5%[7]. This study showed that the combined stunting rate of 3-6-year-old children in Youjiang District, Baise City, from 2019 to 2023 was 2.62%, which has met the national control target. Studies by Zhu Yiqiong et al. showed that the stunting rate among preschool children in Nanning from 2017 to 2022 was 2.75%[1]; Luo Min et al. reported a stunting rate of 5.09% among children under 5 years old in Sichuan Province in 2019[8]; and The 2022 China Health Statistics Yearbook indicated that the stunting rate among children under 5 years old in China was 4.7% in 2020[9]. The stunting rate (2.62%) among 3-6-year-old children in Youjiang District, Baise City, was lower than all the above results, with fluctuations between 1% and 4% over five years and overall stability, all meeting national targets. This may benefit from the standardized 0-6-year-old child health management services and improved child health care system in the region, and its control needs to be continuously maintained.
3.1.2  Wasting and Obesity Situation
The study showed that from 2019 to 2023, the prevalence rates of wasting and obesity among 3-6-year-old children in Youjiang District, Baise City, exhibited an upward trend with age, peaking at 6 years old (6.42% and 3.27%, respectively), indicating a coexistence of both conditions. The causes may be related to socioeconomic factors, lifestyle, public health and nutrition education, genetic factors, and other influences[10]. As a relatively economically underdeveloped region, the unbalanced nutrition among local children may be associated with the uneven development of residents' living standards[11]. Future research could further explore the impact of economic development and household income on children's nutrition, as well as the role of nutrition education investment in schools and families in shaping children's dietary and physical activity habits.
3.2  Anemia Status of 3-6-Year-Old Children in Youjiang District, Baise City, 2019-2023
According to the requirements of The China Children's Development Outline (2021-2030) issued by the State Council, the anemia rate among children under 5 years old should be controlled below 10%[7]. However, the combined anemia rate in this region was 14.97% (15.14% for boys and 14.78% for girls), both failing to meet the target. In 2022, the anemia rates for boys and girls reached the highest (18.72% and 17.92%, respectively), with 5-year-old children showing anemia rates of 29.05% (boys) and 29.22% (girls). The occurrence of the above issues is influenced by multiple factors, including but not limited to:(1)Inadequate nutritional intake: Particularly the deficiency of micronutrients such as iron, folic acid, and vitamin B12[12];(2)Unreasonable eating habits and structures: A study by Zhang Haifeng et al.showed that consumption of formula milk, lean meat, and animal liver by migrant children aged 6-35 months in Beijing had a significant impact on nutritional anemia[13];(3)Socioeconomic factors;(4)Genetic factors: Lu Heng et al.’s study on thalassemia gene diagnosis in Baise region, Guangxi, indicated that thalassemia, as a hereditary disease, may contribute to childhood anemia[14];(5)Lack of health education and nutritional knowledge[15], etc.
In summary, the overall nutritional status of 3-6-year-old children in Youjiang District, Baise City, from 2019 to 2023 was good, with a low incidence of indicators such as underweight. However, the rates of wasting and obesity showed an upward trend, presenting dual nutrition problems, and the anemia rate (14.97%) was higher than the national target. It is recommended to strengthen nutrition education, optimize dietary structures, and implement comprehensive intervention measures such as thalassemia gene screening to improve children's nutritional status.
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