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1. Introduction

The health of two particular children populations—rural left-behind children
and urban migrant children—is a key public health problem in China. As of De-
cember 2018, the total numbers of rural left-behind children and urban migrant
children aged 16 years and younger were 6.97 million (Fu & Chen, 2018) and
14.0663 million (Wei & Zhang, 2018), respectively. Previous research on the
health of rural left-behind children has mainly focused on psychological prob-
lems such as depression (Li, 2005), anxiety (Lei, 2014), and loneliness (Jing,
2019); physiological conditions such as anaemia (Tu, 2016) and maldevelopment
(Mou, Luo, Li, Shuai, & Liu, 2009); and undesirable behaviours and habits such
as smoking (Wang, 2009), compulsive lying (Hu, 2019), and a propensity for vi-
olence (Li & Wang, 2018; Liu, Zhang, Li, Zhai, & Xu, 2011). Similarly, most stu-
dies on the health of urban migrant children have concentrated on psychological
aspects such as loneliness (Jiang & He, 2019; Wang, Liu, Zheng, Liu, & You,
2017; Liu, Yu, Wang, Zhang, & Ren, 2014), inferiority complex (Liu, Yu, Wang,
Zhang, & Ren, 2014), emotional sensitivity (Zhou, 2018), anxiety (Zhang, 2018),
and a lack of self-confidence (Xiao & Zeng, 2014). Further, some studies re-
ported that the overweight/obesity detection rates in migrant children have
gradually approached that of urban children and exhibited an increasing trend
(Lu, Yin, Deng, & Ji, 2017).

In this study, we compared the nutritional status of rural left-behind and ur-
ban migrant middle school students who were registered residents of rural areas
and analysed the relevant influencing factors with the hope of providing a scien-
tific basis for the formulation of governmental policies for health promotion
among rural left-behind and urban migrant middle school students.

2. Participants and Methods
2.1. Sampling Method

Sampling was performed using the stratified cluster random sampling method.
In April-June 2019, Baoshan, Jiading, and Songjiang were selected from the var-
ious districts of Shanghai City, and one middle school was selected from each
district. The three selected urban middle schools were attended by 2314 stu-
dents. Similarly, Wuyuan, Dexin, and Yushan were selected from the various
counties of Shangrao—a prefecture-level city in Jiangxi Province—and one rural
middle school was selected from each county. The three selected rural middle
schools were attended by 1464 students. A total of 513 urban migrant students
(accounting for 22.2% of the urban school population) consisting of 272 boys
(53.0%) and 241 girls (47.0%) who were registered residents of rural areas were
screened from the selected urban middle schools in Shanghai; and 440 rural
left-behind students (accounting for 30.1% of the rural school population) con-
sisting of 226 boys (51.4%) and 214 girls (48.6%) who were registered residents
of rural areas were screened from the selected rural middle schools in Shangrao.

Then 953 left-behind middle school students were selected as the research par-
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ticipants, which were aged 12 - 15 years with a mean age of 13 + 0.89 years.
Left-behind middle school students were defined as children/adolescents aged 12
- 15 years who were registered residents of rural areas and had been left behind
in rural areas by one or both parents who had migrated to other regions for
more than six months (Duan & Yang, 2008). Migrant middle school students
were defined as children/adolescents aged 12 - 15 years who were registered res-
idents of rural areas in provinces (municipalities/regions) other than Shanghai
and had migrated to Shanghai and lived together with their parents, who were

migrant workers in Shanghai, for more than six months (Kuang & Xu, 2017).

2.2. Survey Method

College student volunteers in each city were selected as investigators. All inves-
tigators underwent standardised survey-related training and assessment before
performing the survey. Each survey session was performed with students be-
longing to the same class. Prior to the start of the session, the investigators ex-
plained the purpose of the survey and important points to note when completing
the survey questionnaire, and provided assurance regarding adherence to the
principles of anonymity, confidentiality, and voluntary participation. Responses
to general demographic questions in the questionnaire were completed by par-
ticipants or their guardians, and other information was independently provided
on-site by participants with assistance from the investigators. Completed ques-
tionnaires were checked by the investigators prior to collection. This study was
approved by the ethics committee of the School of Physical Education of Shan-
grao Normal University, and survey sessions were conducted only after written

informed consent had been provided by the participants and their guardians.

2.2.1. Questionnaire Content

Questionnaire design was performed based on a review of relevant literature
(Liu & Dai, 2019; Wu, Qiao, & Hao, 2019). The developed questionnaire had
good validity and achieved a Cronbach’s alpha value of 0.86, indicating its in-
ternal consistency. The questionnaire content included questions on general
demographic characteristics (sex, age, and place of registered residence), family
background, and lifestyle behaviours during the past month. Questions regarding
family background included the following: 1) Fathers’ educational level (primary
or below, secondary, or high school/secondary technical or above); 2) Mothers’
educational level (primary or below, secondary, or high school/secondary tech-
nical or above); 3) Monthly household income in yuan (<2000, 2001 - 5000, 5001
- 8000, >8000). Questions regarding lifestyle behaviours during the past month
included the following: 1) Engagement in vigorous physical activity (MET val-
ue > 6)/week (yes, no), and engagement in moderate physical activity (3 < MET
value < 6)/week (yes, no) (Hootman, 2009); 2) Number of hours spent watching
television/day (0 - 1, 2 - 3, >3, never); 3) Number of hours spent on a mobile
phone/day (<1, 2 - 3, >3); 4) Number of fast-food meals/week (24, 2 - 3, <1); 5)

Number of days on which breakfast was eaten/week (24, 2 - 3, <1).
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2.2.2. Physical Examination

Measurements of body weight and height were performed by researchers using
electronic height and weight measuring scales of the same brand and model
(HGM300; Shanghai Henggang Instruments Co., Ltd.). During each measure-
ment, the participant was asked to stand barefoot at the centre of the weighing
platform, maintain his/her head in an upright position with the superior margin
of both tragi aligned at the same level as the superior orbital margin, direct
his/her gaze straight ahead, and keep both arms relaxed at his/her sides. Boys
wore shorts and girls wore a short-sleeved top and shorts during measurements.
Height and body weight measurements were accurately determined to the near-
est 0.1 cm and 0.1 kg, respectively, and used for the calculation of body mass in-
dex. Assessment of underweight and overweight was performed in accordance
with the Screening Standard for Malnutrition of School-age Children and Ado-
lescents (National Health and Family Planning Commission of the People’s Re-
public of China, Beijing 2014) and Screening Standard for Overweight and Ob-
esity Among School-age Children and Adolescents (National Health and Family
Planning Commission of the People’s Republic of China, Beijing 2018).

2.3. Statistical Analysis

All data were input by double entry using Epidata 3.0, and database verification
was performed after data entry. Statistical analyses were performed using SPSS
22.0. Underweight and overweight/obesity detection rates were compared be-
tween the rural left-behind group and urban migrant group using y*-tests. Fac-
tors influencing underweight among the rural left-behind participants and
overweight/obesity among the urban migrant participants were analysed using
logistic regression analyses at a significance level of a = 0.05.

3. Results

3.1. Comparison of Underweight and Overweight/Obesity
Detection Rates between Rural Left-Behind and Urban
Migrant Middle School Students

The underweight detection rates of the rural left-behind group (boys: 18.6%,
girls: 15.4%) were substantially higher than that of the urban migrant group
(boys: 9.2%, girls: 3.7%), and the overweight/obesity detection rates of the urban
migrant group (boys: 40.1%, girls: 21.2%) were substantially higher than that of
the rural left-behind group (boys: 10.2%, girls: 6.6%). When the participants of
both groups were classified according to sex and age, differences were only sig-
nificant among the various weight statuses in the rural left-behind group (Z =
—3.185, P< 0.01; Table 1).

3.2. Univariate Analysis of Correlations of Different Family
Conditions and Lifestyle Behaviours with Underweight and
Overweight/Obesity in Middle School Students

The correlations between underweight in the rural left-behind group with fami-
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ly-related factors such as the fathers’ educational level, mothers’ educational lev-
el and monthly household income were significant (x> = 22.805, 16.639 and
29.795, respectively; all P < 0.01). In the urban migrant group, the correlation
between overweight/obesity and engagement/non-engagement in vigorous
physical activity was significant (y* = 5.523, P< 0.05; Table 2).

3.3. Logistic Regression Analysis of Correlations of Different
Family Conditions and Lifestyle Behaviours with
Underweight among Rural Left-Behind Participants and
Overweight/Obesity among Urban Migrant Participants

For the rural left-behind group, a logistic regression analysis was performed by
setting weight status (normal = 0, underweight = 1) as the dependent variable
and fathers’ educational level, mothers’ educational level, and monthly house-
hold income as the independent variables—after controlling for age and sex.
Results indicated that the underweight detection rates of rural left-behind par-
ticipants whose fathers had received a primary education or below and those
whose fathers had received a secondary education were 4.14 and 2.38 times that
of participants whose fathers had received at least a high school/secondary tech-
nical education. The underweight detection rate of rural left-behind participants
whose mothers had received a primary education or below was 2.17 times that of
participants whose mothers had received at least a high school/secondary tech-
nical education. Rural left-behind participants with a monthly household in-
come of <2000 yuan had an underweight detection rate that was 4.07 times that
of participants with a monthly household income of >8000 yuan. For the urban
migrant participants, a logistic regression analysis was performed by setting
weight status (normal = 0, overweight/obese = 1) as the dependent variable and
engagement/non-engagement in vigorous physical activity as the independent
variable. Those who did not engage in vigorous physical activity had an over-
weight/obesity detection rate that was 1.75 times that of those who engaged in
vigorous physical activity (Table 3).

Table 1. Comparison of underweight and overweight/obesity detection rates between rural left-behind and urban migrant middle

school students.

Rural left-behind group (n = 440) Urban migrant group (n = 513)
n Underweight = Normal Ovzrl:\; esieght/ zx i n  Underweight = Normal Ov‘jlr; esieght/ z ?
Sex —3.185* 0.001 —-0.028* 0.978
Male 226 42 (18.6) 161 (71.2) 23 (10.2) 272 25(9.2) 138 (50.7) 109 (40.1)
Female 214 33 (15.4) 167 (78.0) 14 (6.6) 241 9(3.7) 181 (75.1) 51 (21.2)
Age (years) 1.912%  0.591 1.960* 0.581
12 79 19(24.1) 50 (63.3) 10 (12.6) 152 11(7.2) 88 (57.9) 53 (34.9)
13 103 14 (13.6) 82 (79.6) 7 (6.8) 168 11 (6.5) 103 (61.3) 54 (32.1)
14 116 17 (14.7) 87 (75) 12 (10.3) 137 10 (7.3) 86 (62.8) 41 (29.9)
15 142 25 (17.6) 109 (76.8) 8(5.6) 56 2 (3.6) 42 (75.0) 12 (21.4)
Note: numbers within parentheses indicate detection rates (%); *Mann-Whitney test; “Kruskal-Wallis test.
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Table 2. Comparison of underweight and overweight/obesity detection rates of rural left-behind and urban migrant participants
with different demographic characteristics.

Rural left-behind group (n = 403) Urban migrant group (n = 479)
n Underweight X P n  Overweight/obese )’ P
Fathers’ educational level 22.805 <0.001 2.515  0.642
Primary or below 65 23 (35.4) 38 13 (34.2)
Secondary 99 24 (24.2) 198 73 (36.9)
High school/secondary technical or above 239 28 (11.7) 243 74 (30.5)
Mothers’ educational level 16.639  0.002 4133 0.388
Primary or below 55 17 (30.9) 85 31 (36.5)
Secondary 205 36 (17.6) 179 54 (30.2)
High school/secondary technical or above 143 22 (15.4) 215 75 (34.9)
Monthly household income/yuan 29.795 <0.001 4.692  0.584
<2000 126 39 (31.0) 5 2 (40.0)
2001 - 5000 32 7 (21.9) 134 42 (31.3)
5001 - 8000 74 12 (16.2) 177 59 (33.3)
>8000 171 17 (9.9) 163 57 (35.0)
Engagement in vigorous physical activity/week 3.332 0.189 5.523  0.033
No 214 33 (15.4) 361 131 (36.3)
Yes 189 42 (22.2) 118 29 (24.6)
Engagement in moderate physical activity/week 1.643  0.440 0.709  0.702
No 276 47 (17.0) 410 140 (34.1)
Yes 127 28 (22.0) 69 20 (29.0)
No. of hours spent watching television/day 9.508  0.147 5213  0.517
0-1 155 20 (12.9) 234 80 (34.2)
2-3 76 18 (23.7) 139 43 (30.9)
>3 17 4(23.5) 28 9(32.1)
Never 155 33 (21.3) 78 28 (35.9)
No. of hours spent on a mobile phone/day 12.933  0.012 5.602  0.231
<1 204 44 (21.6) 244 86 (35.2)
2-3 131 25 (19.1) 199 66 (33.2)
>3 68 6 (8.8) 36 8(22.2)
No. of fast-food meals/week 1.691  0.792 0492  0.974
>4 9 1(11.1) 16 5(31.3)
2-3 246 46 (18.7) 388 129 (33.2)
<1 158 28 (17.7) 75 26 (34.7)
No. of days on which breakfast was eaten/week 5.588  0.232 2.527  0.640
>4 350 69 (19.7) 417 139 (33.3)
2-3 36 4(11.1) 51 16 (31.4)
<1 17 2(11.8) 11 5 (45.5)

Note: numbers within parentheses indicate detection rates (%).
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Table 3. Logistic regression analysis of correlations between family conditions and lifestyle behaviours with underweight and

overweight/obesity among middle school students.

Fathers’ educational level

Primary or below
Secondary

High school/secondary
technical or above

Mothers’ educational level
Primary or below
Secondary

High school/secondary
technical or above

Monthly household income
<2000
2001 - 5000
5001 - 8000

>8000

Rural left-behind group (n = 403)

B

1.421

0.867

0.773

-0.099

1.404
0.894

0.491

Urban migrant group (n = 479)

OR 95%CI p B OR 95%CI p
Engagement in vigorous
physical activity/week
4.14  2.17-7.89 <0.001 No 0.558 1.75  1.09-2.80 0.020
238  1.30-4.37 0.005 Yes 1
1.00
2.17  1.10-4.27 0.026

091 050-1.64 0.74

1.00

4.07  2.15-7.73 <0.001
244 091-6.57 0.076
1.63 0.72-3.70 0.239

1.00

Note: OR = odds ratio, CI = confidence interval.

4. Discussion

The results indicated that the nutritional status of rural left-behind middle
school students in Shangrao and urban migrant middle school students in
Shanghai were mainly manifested as a high underweight detection rate and a
high overweight/obese detection rate, respectively, which is consistent with pre-
vious results (Ji & Lin, 2018; Yin, Zheng, Tao, Zhang, & Hu, 2015). Despite the
increase in resource inputs and the comprehensive implementation of the Tar-
geted Poverty Alleviation Strategy by the Chinese government in rural areas,
there is still much room for improvement in the health levels of rural residents.
Although the numbers of children and adolescents experiencing growth delays
(Ekekezie, Odeyemi, & Ibeabuchi, 2012; Oninla, Owa, Onayade, & Taiwo, 2007)
and maldevelopment (Shalini, Murthy, Shalini, Dinesh, Shivaraj, & Suryana-
rayana, 2014; Huang, Zhong, Li, Xu, Zhang, Feng, Yang, Bo, & Deng, 2015) have
declined substantially, underweight individuals still account for a significant
proportion of the population—with relevant data showing an underweight pre-
valence of approximately 10% in rural children and adolescents aged 6 - 17
years. The issue of overweight/obesity in urban migrant children and adolescents
has also been discussed in many studies, which identified the increase in house-
hold income and changes in lifestyle behaviours as the main risk factors of
overweight/obesity (Zhang, Cong, & Fang, 2007; Tao & Yin, 2015).
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Our results showed that underweight in the rural left-behind middle school
students was negatively correlated with parental educational level and monthly
household income (Dang & Yan, 2007); i.e. lower educational levels and monthly
household incomes associated with higher underweight detection rates. The per
capita monthly household income was the main family factor that significantly
affected the health behaviours of children, as individuals with higher socioeco-
nomic statuses have greater abilities and motivation to maintain a healthy life-
style. Fathers with a low educational level are generally less educated, lack basic
knowledge about nutrition and food safety, and provide less guidance to their
children (Li, Zhang, & Zhang, 2019); similarly, mothers with a low educational
level will also affect the health behaviours of their children and lead to a lack of
knowledge about nutrition and health maintenance. Higher parental educational
levels usually result in the attainment of higher health knowledge and behaviour
scores by children (Li, Zhang, & Zhang, 2019). A low household income affects
families’ purchasing ability and limits health-related expenditures, thereby di-
rectly affecting the health behaviours of family members.

Our results also demonstrated that overweight and obesity in the urban mi-
grant middle school students in Shanghai was associated with engagement or
non-engagement in vigorous physical activity on a weekly basis. Besides promot-
ing the growth and development of children, vigorous physical activity is also of
great significance to the enhancement of physical functions, control of overweight
and obesity, and prevention of cardiovascular diseases. Studies have shown that
inadequate physical activity is a known risk factor of overweight and obesity in
adolescents, and children who engage in frequent vigorous physical activity have

a low tendency to become overweight or obese (Zhou & Cheah, 2015).

5. Conclusion

In sum, we effectively compared the nutritional status of rural left-behind and
urban migrant middle school students. However, the selection of Shangrao and
Shanghai to represent the rural left-behind and urban migrant regions limits our
ability to generalise our results at the nationwide level. Therefore, certain biases
may exist in our reported results, and future researchers should address this.
And this is only a cross-sectional study, and it would be better to do a follow-up

study in the future to be more convincing.
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