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ABSTRACT

Introduction: Accidents caused by children’s play equipment are considered a serious threat to children’s
health. The aim of this study was to design slide, swing and see-saw based on national standards and
children’s anthropometric data.

Material and Methods: The present study is an applied research, in which the design of children’s play
equipment, including slides, swing and see-saw was done according to national standards No. 6436-2,
6436-3 and 6436-6, as well as measuring the anthropometric dimensions. All anthropometric data of 385
children aged 2 to 12 years were measured and equipment design was performed using Minitab software.

Results: In the national standards No. 6436-2, 6436-3 and 6436-6, the size of more dimensions required
for the design of the slides, swing, and see-saw is not stated. In the present study, the ergonomic and
standard design of these types of equipment is shown. Comparison of designed see-saw with see-saw
available in parks showed that the length and width of the see-saw should be 0.37 and 0.25 meters,
respectively. In the current study, however, they were 0.24 and 0.35 meters, respectively. Also, the height,
width and depth of the swing chair should be 0.2, 0.35 and 0.37 meters, while their actual size in the
studied parks was 0.25, 0.42 and 0.31 meters, respectively.

Conclusion: The result of this study is helpful for standard and ergonomic designing of children’s play
equipment and is very useful for urban planning. This study emphasizes the revision of national standards.
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1. INTRODUCTION

Accidents are the leading causes of disability,
permanent abnormalities, and death in children.
Currently, safety is more important for people
working in industries and workplace, but there are
places for children that are potentially dangerous
and harmful. Parks and playgrounds are important
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places for children. Undoubtedly, children’s play
equipment needs to be made safely to ensure
children’s health. In addition, factors affecting
accidents should be considered. According to
Vollmans Report (2009), approximately 211,000
children in the United States are transported
to the emergency department each year due to
accidents caused by playground equipment. In
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many countries, including Iran, many studies
have been conducted on industrial accidents,
their effects and causes, but because accidents
caused by children’s play equipment in parks are
not recorded in a specific source, it is not possible
to use the results of accidents analyses after their
occurrences. Improving the safety and quality of
equipment requires compliance with the standards
and ergonomic design of these types of equipment.
The slides swing, see-saw and green park area
delight all children, but these rusty slides and the
asphalt and cement floor of the park sometimes
threaten children’s health. Given the importance of
the issue and the fact that so far no study has been
done on the design of playgrounds equipment in
public parks based on safety principles and children
anthropometric data, this study was performed
to achieve the standard design of these types of
equipment.

2. MATERIAL AND METHODS

In this study, the slides, swing and see-saw
designed using national standards and children’s
anthropometric data. The standards No. 6436-2,
6436-3 and 6436-6 were examined and studied as
standards related to the safety of slides, swing, see-
saw. In general, this study was performed in 5 steps
as follows:
Stepl: Determining the safety dimensions

Firstly, all safety dimensions related to
slides, swings and see-saws (including different
dimensions of start, sing, exit, guards, etc.) were
extracted according to the requirements of 6436-2,

6436-3 and 6436-6 standards, respectively.
Step2:  Determining the  anthropometric
dimensions

By reviewing national standards, as well as the
field observations of children’s play equipment
in public parks of Gonabad (as a pilot place) all
the necessary anthropometric dimensions for
equipment design (including body weight, access
distance, chest depth, arm length, body distances,
Head height and etc.) were extracted and collected.
Step3: Measurement of anthropometric dimensions

At this stage, all anthropometric dimensions
of 385 children in Gonabad city were measured by
anthropometric equipment.
Step 4: Designing slides, swings and see-saws

The design was based on relevant percentiles.
Minitab software was used to design the equipment.
Step 5: Comparing designed equipment with
equipment used in parks

3. RESULTS AND DISCUSSION
1. Designing of See-Saw

Based on the children anthropometric data, the
length and width of the see-saw seat should be 0.37
and 0.25 meters, while field measurement results
showed that in the studied parks these were 0.24
and 0.35 meters, respectively. Based on the results
of this study, the size of any parts of the see-saw
is not mentioned in the standard NO. 6436-6, and
in this standard only safety considerations are
mentioned. The size of the various parts of the see-
saw designed based on the children anthropometric
data is shown in Fig. 1.
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Fig. 1: Schematic of See-Saw designed based on children’s anthropometric data
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Table 1: The sizes of the different parts of the swings based on children’s anthropometric data, the amount mentioned
in the standard as well as their actual sizes in Public Park

Size (meters)

The amount

sector Anthropome real

mentioned in

amount
the standard

tric value

Size (meters)

The amount

J2eios - Anthropometric . . real
e mentioned in amount
va
the standard
Seat width 0.35 Not mentioned 0.42
Seat floor
height
8 0.37 Not mentioned 0.31
from the
ground
Seat depth 0.6 Not mentioned 0.39

Swing height 2 Not mentioned | 2.75
swing hanger
height from
& ) 14 Not mentioned 0.78
the horizontal
bar
The distance of
the seat from 0.2 0.35 0.25
the ground
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Fig. 2: The schematic of the slide designed based on children’s anthropometric data

2. Designing swing

The sizes of the different parts of the swings
based on children’s anthropometric data, the sizes
mentioned in the standard as well as their actual
sizes in Public Park is shown in Table 1.

3. Designing slides

The sizes of the different parts of the slides
based on children’s anthropometric data, the sizes
mentioned in the standard as well as their actual
sizes in Public Park is shown in Table 2. The
schematic of the slide designed based on children’s
anthropometric data is shown in Fig. 2.

According to the results of the present study,
there are various non-compliances with national
standards in all the studied parks. The results
of assessing the compatibility of childrens play

led from journals.tums.ac.ir on 2025-01-31 ]

[ DOW!

equipment with national standards were published
elsewhere. As mentioned before, the relevant
standards do not include the size of any of these
dimensions. In developed countries, various studies
have been conducted on children’s anthropometric
data, but due to the cultural, physical, and social
differences between Iranian children and other
countries, these data cannot be used to design
play equipment for Iranian children. Studies on
the design and standardization of children’s play
equipment are very limited, and most studies
have been conducted on health status and general
safety of parks. Manufacturers of children’s play
equipment in developed countries use advanced
science and modern technology in the design
of these devices, they pay attention to safety,
ergonomics, aesthetics, psychology and education
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Table 2: The sizes of the different parts of the slides based on children’s anthropometric data, the amount mentioned in
the standard as well as their actual sizes in Public Park

Size (meters)

The amount
Anthropom . . real
mentioned in

sector

the standard

Width of output 75.0 Less than 0.7 0.42
section
The length of the 5.0 035 030
start section ’ '
Lateral guard of 18.0

: 0.5 0.19
Singing section
Angle of Singing . 40 degrees 45
section degrees
Lateral guard of 7.0 Not mentioned = 0.7
stairs

in designing and manufacturing equipment. In
eastern societies, especially in our country, there is
no comprehensive research focusing on children’s
playgrounds, especially in the age group of 5 to
12 years. The results of the present study also
emphasize on the revision of national standards.

4. CONCLUSIONS

The results of this study showed that the sizes
required for designing children’s play equipment

Journal of Health and Safety at Work 2021; 11(3): 458-461

etric value amount

Size (meters)

Anthropo = The amount

sector . . . real
metric mentioned in .
amoun
value the standard
The length of the . Not .
sliding hallway mentioned
The length of th
€ .eng .0 € 0.75 Less than 0.7 0.5
exit section
The width of the Not
. 0.75 i 1.03
stairs mentioned

Output section Maximum 10 10

angle or 5 degrees = degrees
Corridor canopy Not
. 1.6 . 1.80
height mentioned

are not stated in the national standards, and these
standards focus more on safety concepts. The lack
of a reliable database on children’s anthropometric
data is one of the main reasons for the lack of
ergonomic design of children’s play equipment.
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