Intervention Plan for Myopia
This appendix outlines the full intervention plan guided by the MMHEM framework, including activity timelines, implementation steps, and cultural adaptation strategies. Key components include the 'Love Eye Cup' basketball tournament, non-contact eye exercises, and classroom environment modifications.
The present study formulates the following intervention implementation plan based on the results of the vision survey conducted at Ethnic Middle school. The plan encompasses activities in five aspects, including eye care lectures, hand-copied poster competitions, Eye Love Cup-sponsored contests, non-contact eye health exercises, and improvements in classroom environmental hygiene. The specific schedule for each activity is outlined below:

	Month
activities
	May
	June
	July
	August
	September
	October
	November
	December

	Lectures
	√
	
	
	
	√
	
	
	

	Handwritten newspaper Competition
	
	
	
	
	√
	√
	
	

	Ball Games
	
	√
	
	
	
	
	
	

	Eye Health Exercises
	√
	√
	√
	√
	√
	√
	√
	√


2022 Activity Schedule Recommendation

Health Education
Activity 1: Conduct Eye Care Lectures
This series of activities consist of three sessions, including the "Popular Science Lecture on Myopia" held on September 28, 2021, the upcoming "Lecture on Myopia Prevention and Control" scheduled for May 2022, and the "Lecture on Control and Treatment Methods of Myopia in Adolescents" planned for September.

1.1 Popular Science Lecture on Myopia
Date: September 28, 2021
Venue: Ethnic Middle school Playground
Target Audience: All first-year students
Speaker: Xiao Jie (Member of Kunming Medical University Myopia Research Group)
Content: Raise students' awareness about the current situation, risks, causes, and prevention of myopia.
1.2 Lecture on Myopia Prevention and Control
Date: May 2022
Venue: Ethnic Middle school Playground
Target Audience: All second-year students
Speaker: Members of the research group or external experts
Content: Learn and promote knowledge on eye care, emphasizing preventive measures at the individual, family, and school levels to control the occurrence and development of myopia.

Activity 2: Lecture on Control and Treatment Methods of Myopia in Adolescents

Date: September 2022
Venue: Ethnic Middle school Playground
Target Audience: All third-year students
Speaker: Members of the research group or external experts
Content: Focus on the control and treatment methods for myopia in adolescents, addressing common misconceptions.
1.4 Specific Arrangements:
Lijiang Ethnic Middle school:

Personnel Arrangement: Distribute activity notices to each class in advance and determine the number of participants.
Venue Setup
Placement of promotional signs and hanging banners.
Testing and checking electronic, audio-visual, and other equipment at the venue.
Maintenance of On-Site Order
Research Group:

Photographers and videographers to document the event.
Necessary items: Banners, name tags for key participants, commemorative items, lecture presentations.
Assistance in maintaining on-site order.

Activity 2: Hand-Copied Poster Competition on the Theme "Cherish Your Eyes, Treasure Your Vision"
2.1 Activity Time: July-August 2022
2.2 Activity Format and Rules:

Assigned as holiday assignments, each class is required to have at least 80% of students create hand-copied posters on the theme "Cherish Your Eyes, Treasure Your Vision." Completed posters are submitted to the school voluntarily, and outstanding works are selected for prizes and displayed on campus.
2.3 Activity Rewards:
Hand-Copied Poster Competition across all grades, with two first prizes, three second prizes, and five third prizes awarded at the end of the year.
Eye Cup-Named Competition (Choose one of the following sports activities, considering the participation of male and female students)

Activity 3: 
Basketball Competition
Competition Time: June 2022
Participants: Each class voluntarily forms one basketball team.
Competition Method: Adopt a single-cycle system.

Activity 4: Conduct Non-Contact Eye Health Exercises
4.1 Target Audience: All students
4.2 Activity Time: After the second class every afternoon (tentative)
4.3 Activity Venue: Classrooms of each grade
4.4 Activity Requirements:
Class teachers utilize health education-themed class meetings to guide students in non-contact eye health exercises, ensuring they master the correct exercise techniques (can refer to the video).
Strengthen supervision; the Civilization Supervision Group carefully inspects and records students' participation in eye health exercises every day.
Emphasize the role of class teachers and subject teachers, highlight the importance of protecting eyesight, balance academic and extracurricular activities, and organize courses and activities effectively.
Suggest selecting a supervisor in each class to monitor students during non-contact eye health exercises.
Recommend that the school include the completion status of non-contact eye health exercises for each class in the school's health flag evaluation project.
4.5 Non-Contact Eye Health Exercises Tutorial (Website: https://v.qq.com/x/page/q0977yoc69t.html)

Section 1: Open and close both eyes
Section 2: Cross Movements
Section 3: Circular Movements of Both Eyes
Section 4: Alternating Between Near and Far
 



Activity 5: Classroom Environmental Hygiene Improvement
(1) Improvement Plans for Classroom Lighting and Desk-Chair Renovation at Ethnic Middle school, detailed in Part One. The basis for improvement is outlined in Part Two.
(2) For information on the health conditions of each class and the evaluation of the environmental hygiene of classrooms at Ethnic Middle school, please refer to Part Two.
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Part One: 
Classroom Lighting Improvement Plan at Ethnic Middle school
In accordance with the relevant provisions of the "Architectural Lighting Design Standard" (GB50034-2013) and the "Lighting and Lighting Hygiene Standard for Classrooms in Primary and Secondary Schools" (GB 7793-2010), the lighting in classrooms should be arranged longitudinally (with the long axis of the fixtures oriented vertically towards the blackboard). The recommended illuminance for the classroom desk surface is 300 lux, blackboard surface illuminance is 500 lux, and the Lighting Power Density (LPD) value for the classroom should be ≤9.0 W/m2.

For fluorescent tubes, based on current product data, tubes with a length of around 1.2m have higher efficiency compared to those with a length of around 0.6m. Considering the differences in ballast losses, the former demonstrates significant energy-saving effects. Therefore, unless there are special decorative requirements, the longer tubes are recommended. Commonly available fluorescent tubes include T12, T8, T6, T5, among which T12 and T8 tubes can be paired with either electromagnetic or high-frequency electronic ballasts. T6 and T5 tubes use electronic ballasts. T8 and T5 are commonly used fluorescent tubes. Refer to Table 1 for the technical parameters of fluorescent tube lighting.

Table 1: Technical Parameters of Fluorescent Tubes (Color Temperature: 6500K)
	Type
	Model
	Specification
	Luminous Flux (lm)
	Length (mm)
	Remarks

	T5
	Primary Colors
	21W
	1900
	863.2
	Philips

	
	Primary Colors
	28W
	2700
	1163.2
	

	
	YHZ21-15
	21W
	1890
	849
	Rise Lighting

	
	YHZ28-15
	28W
	2520
	1149
	

	T8
	Primary Colors
	18W
	1275
	604
	Philips

	
	Primary Colors
	30W
	2300
	908.8
	

	
	Primary Colors
	36W
	3070
	1213.6
	

	
	YZ18RL
	18W
	980
	589.8
	Foshan Lighting

	
	YZ30RR
	30W
	1800
	844.6
	

	
	YZ36RR
	36W
	2400
	1199.4
	


Illuminance Calculation Formula：
E=NΦUK/A，Otherwise: N=EA/(ΦUK)
In the formula: 
Φ- luminous flux in lumens (lm), N - number of light sources, U - utilization factor, A - room area in square meters (m²), K -lighting fixture maintenance factor. Referring to values corresponding to different functional rooms in civil buildings and commonly used lighting fixtures, the utilization factor for classrooms with open-type fluorescent lamps is 0.70. The maintenance factor for lighting fixtures, according to the "Architectural Lighting Design Standard" (GB50034-2013), is 0.80. If the YHZ28-15 (Rise Lighting) lamp is selected, the lighting fixture retrofitting results for Ethnic Middle school are as follows:

Table 2: Lighting Retrofit for Ethnic Middle school Classroom Desks
	classroom
	Length (m)
	Teaching Area Length (m)
	Width (m)
	Teaching Area Area (m²)
	Number of Fixtures

	241
	9.906
	7.906
	6.895
	54.51 
	12

	242
	8.694
	6.694
	6.832
	45.73 
	10

	243
	9.881
	7.881
	6.949
	54.77 
	12

	245
	8.717
	6.717
	6.837
	45.92 
	10

	246
	8.721
	6.721
	6.721
	45.17 
	10


Note: According to GB7793-2010, there should be a distance of ≥2m between the front edge of the desks and chairs in the front row of the classroom and the blackboard.
For Ethnic Middle school, in 5 classrooms with the same blackboard size of 4.1×1.2m, the required illuminance for the blackboard is 500lx. If the selected lamp tubes are used, there should be two lights for the blackboard.
Attachment: Taking the example of 12 fixtures, the lighting arrangement for classrooms 241 and 243 with double-tube fixtures is recommended as follows:
[image: ]
The classroom dimensions are 6.895 meters in width and 9.906 meters in length.
Attachment: Taking the example of 10 fixtures, the lighting arrangement for classrooms 242, 245, and 246 with double-tube fixtures is recommended as follows:
[image: ]
The width of the classroom is 6.832 meters, and the length is 8.694 meters.




Ethnic Middle School Classroom Desk and Chair Renovation Plan
According to the "Functional Dimensions and Technical Requirements for School Desks and Chairs" (GB/T 3976-2014), when pre-installing desks and chairs in schools, the quantity of various sizes should be determined based on the proportion of students' heights from the mid to the end of the local academic year. The compliance rate of the current desks and chairs at Lijiang Ethnic Middle school with the height ranges specified in the table is calculated (the percentage of compliant individuals out of the surveyed population). A qualification rate of 0 indicates non-compliance. Research indicates that sitting during the growth period with desks and chairs that are not matched to one's height is one of the main causes of abnormal spinal curvature and the occurrence and development of myopia. It is recommended to purchase desks and chairs of sizes that are suitable for students' heights. The table below shows the standard heights and height ranges for various types of desks and chairs for primary and secondary school students.
The standard heights and height ranges for various types of desks and chairs for primary and secondary school students are as follows:
	Desk/Chair Model
	Desk Height (mm)
	Chair Seat Height (mm)
	Standard Height (cm)
	Student Height Range (cm)

	0
	790
	460
	187.5
	≥180

	1
	760
	440
	180.0
	173-187

	2
	730
	420
	172.5
	165-179

	3
	700
	400
	165.0
	158-172

	4
	670
	380
	157.5
	150-164

	5
	640
	360
	150.0
	143-157

	6
	610
	340
	142.5
	135-149

	7
	580
	320
	135.0
	128-142

	8
	550
	300
	127.5
	120-134

	9
	520
	290
	120.0
	113-127

	10
	490
	270
	112.5
	≤119



Note 1: Standard height refers to the most representative height for each type of desk and chair. For growing children and adolescents, it is common to take the median of each height segment.

Note 2: Student height range is rounded to the nearest centimeter.



The second part: 
Ethnic Middle school Class-specific Myopia Incidence Rates for the Academic Year 2020-2021.
	Features
	2020
	
	2021

	
	Myopia Cases(n)
	Myopia Rate(%)
	
	Myopia Cases(n)
	Myopia Rate(%)

	Class
	
	
	
	
	

	241
	5
	35.7
	
	31
	73.8

	242
	7
	33.3
	
	23
	54.8

	243
	3
	21.4
	
	25
	62.5

	245
	6
	26.1
	
	23
	54.8

	246
	8
	40.0
	
	26
	61.9

	Total
	29
	31.5
	
	128
	61.5



Ethnic Middle School Classroom Environmental Hygiene Evaluation:

Out of 5 classrooms, only 1 classroom has an inadequate per capita area. None of the 5 classrooms meet the specified standards for blackboard reflectance, resulting in a 0% pass rate for blackboard hygiene. Similarly, all 5 classrooms fail to meet the standards for rear wall reflectance, resulting in a 0% pass rate for classroom lighting. The average illuminance for desk surfaces and blackboard surfaces in all 5 classrooms is below the standard, leading to a 0% pass rate for classroom lighting. None of the 5 classrooms meet the criteria for desk and chair distribution.
 Table 1: Ethnic Middle school Classroom Environmental Hygiene Evaluation
	Index
	241
	242
	243
	245
	246
	Evaluation Criteria

	Measurement unit: square meters (m²)
	1.59
	1.45
	1.72
	1.39
	1.36
	≥1. 39m2

	Blackboard Hygiene
	
	
	
	
	
	

	Width（m）
	4.1
	4.1
	4.1
	4.1
	4.1
	≥4.0m

	Height（m）
	1.2
	1.2
	1.2
	1.2
	1.2
	≥1.0m

	Vertical Distance from Lower Edge to Platform Floor
	1.0
	1.0
	1.0
	1.0
	1.0
	1.0~1.1m

	Reflectance Ratio
	0.12
	0.10
	0.14
	0.13
	0.12
	0.15~0.2

	Classroom Daylighting
	
	
	
	
	
	

	Daylighting Coefficient（%）
	2.0%
	3.3%
	3.3%
	4.0%
	5.2%
	≥1.7%

	Rear Wall Reflectance Ratio
	0.5
	0.5
	0.5
	0.5
	0.5
	0.7~0.8

	Window-to-Floor Area Ratio
	1:3
	1:2
	1:3
	1:2
	1:2
	≥1:5

	Classroom Lighting
	
	
	
	
	
	

	Distance between Lights and Desks（m）
	1.8
	1.8
	1.9
	2.7
	1.8
	≥1.7m

	Average Illuminance on Desks（lx）
	175
	174
	192
	191
	192
	≥300lx

	Uniformity of Illuminance on Desk Surfaces
	0.8
	0.8
	0.7
	0.7
	0.8
	≥0.7

	Average Illuminance on Blackboard（lx）
	169
	167
	176
	197
	178
	≥500lx

	Uniformity of Illuminance on Blackboard Surface
	1.0
	0.9
	0.9
	0.7
	0.8
	≥0.8

	Compliance Rate of Desk and Chair Distribution
	
	
	
	
	
	≥80%

	Number of Individuals Whose Height Matches Desks
	0
	0
	0
	0
	0
	

	Number of Individuals Whose Height Matches Chairs
	0
	0
	0
	0
	0
	

	Number of Individuals Whose Height Matches Both Desks and Chairs
	0
	0
	0
	0
	0
	


Note: According to GB7793-2010, Lijiang City is classified as a Class I light climate zone, and the daylighting coefficient standard is adjusted to 1.7% based on the corresponding light climate coefficient.

image1.png
ans.





image2.png
= = =3

= = =





image3.png




