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Abstract: Child and adolescent health plays a critical role in shaping future public health
and intergenerational outcomes. In China, rising rates of myopia, obesity, mental health
issues, and other common conditions highlight the need for continuous monitoring. Since
2016, the Chinese National Surveillance on Students’ Common Diseases and Risk Factors
(CNSSCDRF) has provided comprehensive, nationwide data on student health. By 2022,
the system had expanded to nearly all counties, tracking key indicators such as vision
problems, overweight/obesity, dental caries, and health-risk behaviors across multiple
administrative levels. This review outlines the surveillance methodology, including sam-
pling, data collection, and analysis. Findings have directly informed school health policies
and technical guidelines, supporting national goals such as those in the Healthy China
2030 Plan.
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1. Introduction
Given that child and adolescent health impacts not only their current and future

adulthood health but the next generation, as a triple dividend of benefits, the importance of
investing in their health has been well recognized by the world [1], especially in this era of
rapid aging and decreasing fertility in China. In China, there are 231.6 million children and
adolescents aged 6–19 years old, and school sites are their main settings. National health
strategies have emphasized helping children and adolescents achieve their potentiality
and rights to health and well-being in all settings. The Outline of the Healthy China 2030
Plan issued in 2016 highlights 13 core indicators with targets for 2030, including those
for children and adolescents such as injury, stunting, overweight/obesity, poor vision,
oral health, and physical activity and physical fitness [2], while the Healthy China Action
(2019–2030) released in 2019 comprises 15 special actions for the whole population; of these,
good/excellent physical fitness and reducing myopia in primary and secondary school
students have been assigned for annual monitoring and evaluation [3]. Both plans propose
the monitoring of common diseases and the main influencing factors among students.
In summary, regular data monitoring is not merely a statistical exercise, it is a compass
guiding us toward healthier futures for China’s children and adolescents.
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Notably, the current disease spectrum of children and adolescents in China has an
epidemiological transition to predominately non-communicable diseases, and its burden
has significantly increased relative to the all-cause disease burden with a considerable
attribution to mental disorders [4]. Mental well-being, social determinants, and lifestyle
choices all play crucial roles. Accurately documenting these factors and estimating their
changes are the first steps to developing the specific interventions to address the multi-
faceted needs of children and adolescents. Therefore, establishing an updated and regular
monitoring system is urgently needed to help stakeholders detect early warning signs,
recognize and prioritize the key issues, intervene promptly, and prevent adverse outcomes
for contemporary Chinese children and adolescents [5,6].

To meet changing needs, and further monitor the common diseases and health risk
factors affecting the health outcomes of Chinese students and their trends, strengthen the
capabilities of school health staff, and promote the development of school health work in
China, the Chinese National Surveillance on Students’ Common Diseases and Risk Factors
(CNSSCDRF) has been conducted annually since 2016 by the National Disease Control and
Prevention Administration. This overview report describes the CNSSCDRF methodology,
including study design, sampling framework, information collection, and data processing
and analytic methods.

2. Methods
The CNSSCDRF launches its annual plan in the first half of the year, conducts multi-

level training and sampling until August, and then implements field monitoring (insti-
tutions/students) during September–November using records review, physical exams,
and questionnaires.

The CNSSCDRF included vision (poor vision and myopia), nutrition, blood pressure
(BP), the abnormal curvature of the spine and related risk factors, and health-risk behaviors.
The sampling framework covered three counties in three prefecture-level cities in each
province initially, and then extended to all prefecture-level cities in each province, and
currently encompasses almost all counties nationwide in 2022. The number of participants
increased from approximately 253.4 thousand to more than 5 million (Figure 1).

Figure 1. The scale of the Chinese National Surveillance on Students’ Common Diseases and Risk
Factors from 2017 to 2022. Notes: High school students include students of junior high school, senior
high school, and secondary vocational school.

The CNSSCDRF is structured into three distinct components based on differing mon-
itoring subjects, contents, and methodologies, which are the school health policy imple-
mentation surveillance, the students’ common diseases surveillance, and the health risk
behavior surveillance (Figure 2). In 2022, the school health policies surveillance consists of
government-based surveillance, including 18 indicators in 8 domains, and the school-based
surveillance, including 36 indicators of health services provision and 29 indicators of school
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environments in 16 domains. The students’ common diseases surveillance includes 9 health
indicators in 5 domains, and the health-risk behavior surveillance includes 101 health-risk
behavior indicators in 9 domains. All of them are considered to be most important for
measuring the health of all children and adolescents and always included in the monitoring
scope since 2018.

Figure 2. The structure of CNSSCDRF in 2022. Notes: CCDC: Chinese Centers for Disease Control
and Prevention; BP: blood pressure.

3. School Health Policies Surveillance Methodology
3.1. Overview

The school health policies surveillance is composed by government-based surveillance
and a school-based surveillance aiming to assess policy implementation in elementary and
secondary schools.

3.2. Sampling

The CNSSCDRF covered all counties in China since 2022, thus health commissions
and the Chinese Centers for Disease Control and Prevention (CCDC) at provincial, city,
and county levels need to participate to complete the government-based surveillance. In
addition, a cluster random sampling method has been conducted at the county level for
the school-based surveillance, 8 different urban schools and 5 different rural schools, which
included elementary schools, junior high schools, senior high schools, secondary vocational
schools, and colleges, were randomly selected (Table 1). Based on established protocols from
China’s national child and adolescent health surveys, we implemented a stratified two-stage
cluster sampling design. All schools within the jurisdiction (urban and suburban areas)
were categorized into five school types. From each category (primary/junior high/senior
high), one model school and one ordinary school were randomly selected as monitoring
sites. Vocational school and college school were selected in urban districts. Within each
selected school, 2–3 classes were randomly chosen per grade. All students from the selected
classes were enrolled in the survey, ensuring a minimum sample size of 80 students per
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school. Informed consent was obtained verbally, and no personal identifying information
was collected in order to protect the privacy and confidentiality of the information.

Table 1. School numbers in urban and rural areas.

School Types Urban Rural

elementary school 2 2
junior high school 2 2
senior high school 2 1

secondary vocational school 1 0
college (from freshman to junior) 1 0

3.3. Information Collection

Questionnaires and on-site inspections were used to collect the information. The staff
of the health commission and CCDC filled out the questionnaire by looking up the archive
and other methods. The contents include funding for school health, the allocation of school
health staff, departmental cooperation, the implementation of school health policy, and the
building of electronic informatization, as well as the main health status of local students.

Under the supervision of the staff of the CCDC, the leader of selected schools filled
out the questionnaire on the policy and practice of school health, which included school
health funds, the allocation of school-clinic and professional health personnel, physical
examinations, physical health and health management education, the prevention and
control of common and infectious diseases, and food nutrition management.

The hygiene status of the teaching environment of selected schools is evaluated by
the staff of the CCDC or other qualified institutes through on-site inspection, which covers
per capital classroom area, the compliance rate of desk and chair allocation, blackboard
size, blackboard reflection ratio, the average illumination of the blackboard, the uniformity
of the illumination of the blackboard surface, and the desks’ average illuminance and
illuminance uniformity [7]. They select 6 representative selected classrooms to measure,
using a diastimeter, illuminometer, noise meter, and so on.

3.4. Data Processing and Analytic Methods

Provincial CCDC staff sent the data to the national CCDC data review team for data
cleaning. Data logic, including information on school staff, students, funding, and so on, is
used in the data cleaning process. For example, the number of boys and girls should be
identical to the number of all students in school.

4. Students’ Common Diseases Surveillance Methodology
4.1. Overview

Students’ common diseases surveillance is aimed at monitoring poor vision and
myopia, overweight and obesity, malnutrition, abnormal spinal curvature, dental caries,
and hypertension in children and adolescents, and designed to collect information among
students from grades 1 to 12 and college students. For children aged 6 years old in
kindergarten, poor vision and myopia were checked.

4.2. Sampling

We used a two-stage stratified cluster random sampling method to obtain samples.
In addition to the randomly selected schools in the school health policies and practice
surveillance, two more kindergartens were randomly selected in urban and rural areas,
respectively. Then, two more classes per grade in every selected school were randomly
selected and all students in the classes were considered to ensure the minimum quota of
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80 students attended the survey. College students included those in freshman through
junior years. Every student had a specific identification number (ID).

4.3. Information Collection

The information was collected through a short questionnaire and anthropometric
measurements. A short questionnaire was filled out by students, including grade, gender,
nation, the date of birth and examination, and a history of metabolic and genetic diseases.
Anthropometric measurements included uncorrected vision, mirror vision, and the spheri-
cal equivalent (SE) of computer optometry (non-cycloplegia), height, weight, BP, dental
caries, and spinal curvature abnormality and were conducted by a trained examiner. All of
the measurements followed a unified process described in a workbook, which is referred
to as the Technical Standard For Physical Examination For Students in China [8]. The
instruments meet national standards. The data were recorded to one decimal place.

The repetition of anthropometric measurements was conducted in 5% of the popula-
tion each day. The original data were disqualified if the consistency rate was below 90%
between the two measurements.

4.4. Data Processing

The national CCDC data review team also confirmed the age range of students and
whether the anthropometric information was missing or outside the normal range. All
abnormal data were returned to the provincial CCDC for review and correction until
the provincial CCDC staff confirmed that the data were correct, and then all data were
combined into a national database.

Normal vision is defined as uncorrected vision of both eyes reaching 5.0 or above.
Poor vision is defined as uncorrected vision of less than 5.0, with the addition of SE less
than −0.5 interpreted as myopia [9]. The classification of students’ nutrition is based on the
body mass index (BMI) and the Chinese National Health Industry standard of overweight
and obesity [10], divided into thin, normal weight, overweight, and obesity. BP is divided
into normal and elevated BP, corresponding to lower than P95 and equal to or higher than
P95 in specific age, sex, and height groups [11].

4.5. Analytic Method and Weighting

The prevalence rate of myopia, overweight and obesity, elevated BP, dental caries,
and spinal curvature abnormality were calculated. To explore the characteristics of preva-
lence rate, we compare the prevalence rate between boys and girls, urban and rural,
different grades, different provinces, and different regions (east, west, middle, and north-
east). Prevalence rates from 2022 and earlier are compared to present the change in
prevalence rate.

The sampling proportion differs in provinces, owing to their different numbers of stu-
dents. A weight based on the provincial student population proportion from the National
Education Statistical Yearbook was used to reduce the bias. The weighted proportions of
students in each province match the provincial population proportions in the nation. The
surveillance coverage varied significantly over time (Figure 1). For the trend analysis, we
also calculated the weighted rates to adjust for differences in sampling coverage over time.

5. Students’ Health-Risk Behavior Surveillance Methodology
5.1. Overview

The students’ health-risk behaviors surveillance questionnaire is designed to assess
the health status and risk behaviors among students between grades 4 and 12, as well as
college students.
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5.2. Sampling

The sampling process was the same as in the students’ common diseases surveillance,
and the ID numbers were unchanged.

5.3. Information Collection

A questionnaire was used to collect information. The content of the questionnaire
was different for different learning stages, based on the Youth Risk Behavior Survey
(YRBS) [12] in the United States and Chinese Adolescent Health-Risk Behavior [13], with
approximately 90% reliability. The common risk behaviors included dietary behaviors,
physical activity, unintentional injury behaviors such as traffic injuries and drowning,
intentional injury behaviors such as fighting and bullying, substance abuse behaviors such
as tobacco, alcohol, and drugs, ear use behaviors, and daily hygiene habits, as well as
mental health problems such as internet addiction, depression, and anxiety. In addition, we
also set up a questionnaire specialized for vision and spinal curvature abnormality, which
included class seat change, eye exercise, homework hours, reading and writing posture,
standing and sitting posture, electronic screen usage, close eye contact, the habit of carrying
a bag, and so on.

5.4. Data Processing and Analytic Methods

The data process mainly confirmed the ID number, including its correction and non-
repeatability. For dietary behaviors, physical activity, and injury behaviors, we divide each
behavior into healthy and unhealthy, and calculate the proportion of healthy behaviors. As
for internet addiction and depression, we calculate scores on the scale to compare changes
in mental health in 2022 and previous years.

6. Discussion
The CNSSCDRF in 2022 was the largest survey on students’ health in China, covering

31 provinces, 436 cities, and more than 2800 counties, which occupied 98% of all counties in
China. This is representative of more than 5 million students in those counties aged 6 years
to 24 years who attended health checks and conducted self-administered questionnaires.

The scale and frequency of the CNSSCDRF ensure the accuracy of the data. The
CNSSCDRF’s scale is almost 17 times bigger than the National Survey on Student Physical
Fitness and Health, which is another national survey in China [14]. Compared with the
YRBS in the United States [12], the CNSSCDRF is more than 350 times bigger and monitored
annually rather than biennially.

The CNSSCDRF offers a unique opportunity to monitor the health of Chinese stu-
dents through a comprehensive indicators system based on the social-ecological model.
Most similar to our surveillance is the WHO European Childhood Obesity Surveillance
Initiative (COSI), which uses the student record form, the school record form, and the
parent record form, respectively, corresponding to the three parts of our surveillance [15].
Compared with the COSI, our common disease surveillance includes not only obesity,
but also common diseases and health-risk behaviors at the individual level, and school
surveillance characterized by the implementation of policies as well [15]. By monitoring
the most comprehensive indicators, which measure health outcomes and conditions, health
behaviors, health determinants, system performance, and interventions, we can understand
the health of children and adolescents in China and its influencing factors from multiple
perspectives, such as individuals, families, schools, and macro environments, providing
data for policy-making.

This annual monitoring covered all provinces since 2018, whose core indicators have
been used up to now. Therefore, it can effectively assess the trends in the prevalence
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of common diseases and health-risk behaviors. There has been an overall decline in
childhood myopia prevalence since 2018, according to the data from the CNSSCDRF
reported by the National Disease Control and Prevention Administration. However, this
trend was temporarily disrupted during the COVID-19 pandemic (2020–2021), consistent
with our observation of fluctuations during this period (2018: 53.6%; 2019: 50.2%; 2020:
52.7%). Notably, the post-pandemic period (2020–2022) showed a sustained recovery, with
prevalence decreasing from 52.6% (2021) to 51.9% (2022).

We found that following the epidemic of COVID-19, the prevalence of myopia fluc-
tuated between 2018 and 2020, starting at 53.6% in 2018, dropping to 50.2% in 2019, and
then rising slightly to 52.7% in 2020, which can be explained by the finding of an increase
in the online class time of students and the reduction of outdoor activities. In 2021~2022,
the myopia prevalence exhibited a sustained downward trend from 2021 (52.6%) to 2022
(51.9%); with the increasing efforts of the Chinese government to prevent and control
myopia, such as requiring outdoor activities and a reduction of screen-time, the upward
trend in the myopia rate has slowed down.

Public health surveillance is the cornerstone of public health practice. This government-
funded surveillance, led by the National Disease Control and Prevention Administration
and implemented across all levels of disease control centers, systematically reports findings
to guide national policies, local interventions, and individual student health management.
Results inform government guidelines, trigger public announcements, and prompt on-site
feedback to students/parents, with referrals for abnormal cases and targeted interventions
for high-risk groups. Surveillance data are crucially important to inform policy changes,
guide new program interventions, sharpen public communications, and help agencies
assess research investments. For example, based on the surveillance findings, the National
Disease Control and Prevention Administration has issued a series of technical guidelines
and standards, including Technical Guidelines for Multi-Disease Co-Prevention of Common
Student Diseases, Public Health Comprehensive Intervention Technical Guidelines for
Myopia Prevention and Control in Children and Adolescents, Implementation Plan for
Obesity Prevention and Control in Children and Adolescents, and so on. Additionally, the
administration has established pilot counties/districts nationwide to promote appropriate
myopia prevention and control technologies for children and adolescents. To improve
the quality of surveillance, the national CCDC conducts training courses for provincial
CCDC staff at least once a year, and provinces also train their staff in cities and counties
to re-check data to confirm the data quality for each day. Information exchange channels
between the nation and provinces are built to efficiently communicate the issues arising
from surveillance. Students’ ID numbers remain unchanged throughout the surveillance
period. Thus, we can explore the association between students’ common diseases and
health-risk behaviors, which provides more information for the prevention of common
student diseases.

The government-mandated surveillance achieved 99% participation in districts/
counties, and 100% of schools and 98% of students in physical examinations, with question-
naire non-response rates being statistically negligible (0.1% of 6 million samples) through
class-level cluster sampling. This design, supported by national funding and performance
metrics, effectively minimizes underreporting bias.

To address measurement biases in our surveillance system, we implemented a com-
prehensive quality control framework in the detailed surveillance manual. The series
of quality control measures included the following: a stratified two-stage cluster sam-
pling design, a dual-measurement protocol for environmental indicators, standardized
equipment calibration procedures, 5% daily re-tests for physical examination, anonymous
self-administered classroom survey, logical vale ranges for data validation, the choice of
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experienced professional and technical personnel (optometrists/dentist, orthopedist, et al.)
for measurement and strengthening training and so on.

7. Limitations
CNSSCDRF data analyses are based on cross-sectional surveys and can only indicate

an association between variables, not causality. The survey was conducted at schools, and
those out of school may have behavioral problems and common illnesses that differ from
those of enrolled students [16]. Because of the lack of a national-level information system,
the surveillance invests a lot of manpower and resources in entering and checking data,
which means it cannot provide timely guidance for policy formulation. Therefore, the
construction of a national-level information system is urgent. In addition, whereas the
national survey historically has been administered during the fall semester, in 2022, it was
administered during the spring semester because of the epidemic of COVID-19, which
might affect comparisons with previous CNSSCDRF cycles.

8. Conclusions
The CNSSCDRF is a comprehensive nationwide survey on children and adolescent

health. It is composed of student-based surveillance, school-based surveillance, and
government-based surveillance. It focuses on a broader age range from 6 to 24 years.
Based on the surveillance, we can understand the current status and trends in the preva-
lence of common diseases of children and adolescents in China in a timely fashion, and
evaluate the impact of policy changes on the health of children and adolescents. This is of
significance for the formulation of strategies and measures for the health of children and
adolescents and school health in China. It can also provide experience for monitoring the
health of children and adolescents in other countries or regions.
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