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An examination on safety and standards of childreplaygrounds
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(regions 1,3,5,6 and 21) with some advisable sugtess
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ABSTRACT

Current research was conducted to examine safety and standards of children playgrounds and their equipment in
northern half of Tehran (including regions 1, 3, 5, 6 and 21) and provide appropriate solutions. For this purpose, a
checklist was prepared for data collection based on information derived from instructions of Consumer Product
Safety Commission instructions and standards of American Society for Testing and Materials in addition to
regulations of Institute of Standard and Industrial Research of Iran. These regulations were then validated by
researchers and all these parks were checked as examples. Average percentage for regions 1, 3, 5, 6 and 21 were
48, 46, 62, 45 and 67% of the standard and safety, respectively.A wide range of safety issues were obtained in
different items. Finally, safety and standardization recommendations were made for children playgrounds and
equipment therein.

Keywords: safety, standard, park, playground equipment

INTRODUCTION

Taking into account physical limitation and smateas of houses, which are simply expressed bytha te
“apartment life”, it seems necessary to use pulias like parks, sport environments and enter@it@reas more
than any time before. In this regard, practitiongrshe municipal affairs such as municipality shibinevitably
develop these environments. This issue is moreiitapbin Tehran as a strategic metropolis thanrathies in Iran
or in the world. That is why the municipalities leaecently decided to develop these environmeritize@’s rights
and safety management by the involved partiesentainly important factors in development of thesgironments
during their design, construction and administratio

It seems necessary to consider proper managetiglasts for providing a suitable environment botledretically
and practically in entertainment and playgroundiremments of parks. Therefore, examination andradiitig the
physical environments and their safety are of $icamt importance. Thereby, reinforcement and improent of
these public environments as well as preventioseoibus injuries and problems can positively apjreanind for
tendency toward healthy entertainments during spianes in the parks. Passing the spare times Betpéaces will
undoubtedly incorporate various physical activitespecially for children. Incidents for childrenveos a wide
range of consequences including cost-related awdoscic issues, epidemiologic studies, health impnaent
programs, production of equipment and relevantdsteds. However, they are not just limited to logatl national
levels, and they include international levels, tBtandards of American Society for Testing and Mailte (ASTM)
and Public Playground Safety Handbook of CPSC e examples of them. The main reason for checkireg t
standards is occurrence of several incidents alt ¢tve world, which is reported to be about 16,866aths due to
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various injuries as one major causes of death R&ne of these incidents happen in the parks wdrielrequently
seen in Iran. One of the recent examples is theomsarred in 2011 in one of the parks of Mashhaat).| An
electric wire was left exposed in a lighting systend led to death of a curious child. Many of theisgations can
be found in the parks but they are rarely repoatidially. Various reports have been addressethaliterature.
For example, Sadeghi Naeini et al.(2010) have tya&ted children safety in playgrounds of urbankpaftase
study: local-regional parks of Tehran). They demiated that more than 68%of the playground equigrirethe
parks could be potentially hazardous and causeuseinjuries for the children. Inadequate service maintenance
of the park equipment has made running and walkingsurfaces of the playgrounds rather dangerousast
additionally shown that the safety issues have nmaotbers anxious about playing of their childrethia park [10].
Nevertheless, main drawbacks of the research imgiead by Naeini et al. was incomplete and inexact
identification of the safety factors and also ladkproper access to a complete and comprehensaekdtst about
the safety factors. Moreover, Zamani Sani et &1(® by comparing safety and standards of the &menent and
sportive environments of regions 1, 3 and 5 hawvshthat the standard and safety had been obsd8e46 and
62%, respectively [8].

It can be initially inferred from the subject oighesearch that some of the problems are ideatifreobvious but it
is evident that providing proper solutions for faation and resolving the obstacles is possibleugh launching
studies and giving research statistics, figuresdaid.

It can be argued that Sweden was the first compahigh has respected importance of children healtti a
prevention of incidents associated with their safBteath toll of children in Sweden was greatenttaat of U.S.
something about six decades before. However, bippeaing effective actions, this country (Swedenynioas the
lowest overall children incidents in the world.drrecent work (2008) it has been reported thatapmately 90%
of the incidents of the playgrounds that have éed hospitalsreference were due to the playgrognipment [27].
Some 102 playgrounds in the Canadian parks wemiega during years 1991 to 1995 with some 1286viddals
of the parents being interviewed. It was shown thatfall downs are of significant risk in 35% bétcases. Falling
down from equipment of 2 m height was 2.56 timesear@ammmon than from 1.5 m height. Material of thefacing
was more relevant than height of the playground$ @quipment to the risk. Moreover, it was mentiorlealt
selection of a material with proper flexibility ftine surfacing is of key role in reduction of th@uries. Approach of
the present work mainly emphasizes on “playgrouqdpment” [24].

Australian hospital databasHewvsoftools) showed about injuries of children under 14 yeahed prevalence of fall
down incidents is 106.6 cases in every 100,000démts of upper limbs are more prevalent. Safetjiteng and
risk assessment such as safety consideration® iretated decision makings are among actions newdedntrol
problems of children playgrounds. This paper widlinty concentrate on “playground equipment” [26].

Taking into account the importance of physicahaigtiand mentioned risks in various researchesuitnout the
world, as well as the existing concerns in thitdfi@nd significance of physical activity and chddrparticipation, it
seems necessary to conduct proper initiatives. Wtly in this regard is that despite greater plerwee of
playgrounds in low income and developing countnmasst of the published studies and papers belowgveloped
countries. On the other hand, the ratio of playgtbusers in parks to users of these parks in tivelaiging
countries is greater than the developed countiiiégss can be regarded somehow as a reason for theased
injuries. Therefore, examination and evaluationsafety in the playgrounds and also a correct enwiental
planning is evidently necessary in these soci®&@®us incidents associated with the playgroundsthe
developing countries will be undoubtedly controléaby performing applicable instructions. Undertsaonditions,
some modifications might be required in some ecao@mnd cultural variables and the related programs.

Thus, objective of the current work is to identifgtentially dangerous factors in this area by examgi standardand
safety conditions in addition to suggest correttsans for improvement of the existing situation.

MATERIALS AND METHODS

This study was a descriptive-evaluative researdfe fiequired information was collected based onlanssde
checkilist.

The statistical population was comprised of all mipal parks in regions 1, 3, 5, 6 and 21 the nusimé which
were 120, 87, 158, 61 and 35, respectively.
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The aforementioned checklist was prepared by a g@tibnal technique as explained below:

» Researchers’ observations from parks and gardekisgt photographs, and extraction of questions liseoving
the risk factors;

» Studying needed international standards and hatdbffj (i.e. Public Playground Safety Handbook, CPS
Publication [23] and ASTM standards [12-22], antRISstandards [1-7,9];

 Studying theoretical bases about standards andatsrs;

* Existing checklists of other countries including Bi&l Europe; and

 Studying the literature and considering reason®déourrence of injuries and risks in various atiggi

Having accomplished the abovementioned items, 2@3tipns were designed about safety of the playgi®and
the equipment therein in subscales of: (1) surfacfR) playing equipment, (3) stairs, (4) guardrahd handrails,
(5) horizontal ladders, (6) slides, (7) swings,48&saws, (9) merry-go-rounds.

These questions were confirmed by studying validitg reliability and also by deleting some of thuestions due
to: (1) being time consuming, (2) needing to loagrt follow-ups, (3) needing to specialty, (4) pbssiproblems
caused during data collection.

Individuals responsible for data collection weréested, instructed about how to fill the checklisiad officially
introduced to the selected destinations. For thpgae of attracting further collaboration of mupati practitioners
and guardsmen of parks, they received some latidigidually which nominated the responsible indwals for
data collection and asked them to cooperate wimth filling the checklists.

Data Analysis
The descriptive methods including average, medizh tables were used to determine safety statusffefreht
factors in the regions under study.

RESULTS

Table 1 lists the percentage medians of standaddsafety in children playgrounds and their equipiggEmerally,
while table 2 summarizes the subscales of them.

Table.1.Percentage medians of standard and safety playgrounds and their equipment

Sta Percentage median of standard _and sgfety in inimum standard (%)  Maximum standard (%)
fameter] components of playgrounds and their equipment OM
region 1 48 29 67
region 3 46 8 100
region 5 62 18 82
region 6 45 32 57
region 21 67 50 79
Table.2.Percentage median, minimum and maximum vaks of standard and safety for subscales under study playgrounds and their
equipment
. region 1 region 3 region 5 region 6 region 21
Examined Safety Min | Max | Med | Min | Max| Med| Min| Max| Med| Min| Max Med Min Max | Med
Surfacing 25 90 59 24 77 57 31 86 6[7 10 80 15 50 9469
Play Equipment 28 74 43 11 63 36 13 1p0 57 9 b8 3421 61 50
Stairs 12 100 58 14 80 41 0 1700 75 13 98 54 9 1005 (8
Horizontal Ladder 0 100| 36 - - - - - - 32 57 58 -
Slides 33 85 65 8 10Q 43 12 140 6B 18 85 b4 11 923 |7
Swings 14 93 53 10 69 36 15 9 4D 18 62 6 B7 98 76
Merry-Go-Round 14 93 53 - - - - - - 0 10D 50 14 1p0 68
Seesaw 14 86 52 - - - - - - 34 90 6/ 50 100 87
Spring Rocker 48 92 73 23 10p 538 F 3
DISCUSSION

The obtained results revealed that the most stdratad safe conditions were seen in the parks adms@1, 5, 1, 3,
6, respectively. However, the statistics showed tha existing conditions are significantly far rinothe ideal
standards. Thus, a number of essential suggestienproposed here in order to optimize the cursénation for
making children playgrounds and equipment standard safe according to the international standaftiese
standards are proposed using the checklist desigynedsearchers from the mentioned sources [119,2B,7, 12-
22].
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Safety of Children Play Equipment

» The equipment with metallic bars should not be sgpao direct sunlight for a long time. When theattie parts
of the play equipment cannot be coated or sheltessglired cautions must be installed on the eqeigno avoid
risk of burning.

» Suggested age of children must be written on thépetent. In fact, signs, directions and labels &thée used to
inform the children and support different age goupome of the examples are presented in Table 3.

Table.3.Required equipment based on age groups fohildren playgrounds in parks

Stairways Slides

Swing with full bucket seats

Overhead rings

Toddler- Under2 Preschool- Ages 2- 5 Grade Sehapés 5- 12
* Climbing equipment under 32 |+ Certain climbers * Arch Climbers
high » Horizontal ladders less than or equal t6 Bigh for agesfe Chain or cable walks
* Ramps 4 and 5 » Free standing climbing events with flexikle
* Single file step ladders * Merry-go-rounds parts
* Slides Rung ladders * Fulcrum seesaws
* Spring rockers Single file step ladders Ladders- Horizontal, Rung, & Step

Spiral Slides to 360
Spring rockers Ramps
Stairways Ring treks

* Merry-go-rounds
Swing- belt, full bucket seats (2-4 years) & ratgttire [+ Slides

Spiral Slides more than one 3a0rn
Stairways

Swings- belt & rotating tire

Track rides

Vertical sliding poles

» Those play equipment with uncontrollable risks tloe children should not be used in the playgro8ame of
them are trampoline, swing gates, giant stridesykihg ropes that are not secured at both endsyheatal swings
(e.g. animal figures), multiple occupancy swingyeawings, swinging dual exercise rings and trapers.

» Children play equipment should have expiry date @wistency;

» All connectors must be manufactured firmly sucht tivey cannot be easily detached by the childresneNof
exposed connectors and guards may tear, pierdektas clothes;

e Clamp washers, single nuts or other clamping devioest be manufactured such that they can relisgdsist
against loosening or detachment;

» Hardware of moving connections (hinge) must be agfenst loosening;

 All clamps should be made from appropriate matersal that they would be resistant to erosion ambsimn.
This is particularly important when the metal isontact with wood because it may quickly leadrmsmn;

» Bearings and cuttings of the moving hinges musnbde such that they can be easily lubricated,;

« All of the used hooks should have “S” or “L” shapksthis regard, it should be noted that the adseok should
not have an opening larger than 0.04” (1 mm);

* The metallic surfaces should be completely proteetgh correct painting for example with a galvasdzpaint.
The painted surfaces should be protected agaisiqah damages and erosion;

» Diameter of the protruding is of critical importand his diameter should not be larger than itsucimerence;

» Any rope, dog collar and etc. which may possiblgigsto the children should be placed somewhererdan the
playground;

e The distance between guards or where a child’srhigd be entrapped there is 3.5” to 9” (9 to 23 .ciis
range is very dangerous and no guard can havessdisttance;

» The angle between two parts must be at least B6& $ielow this value a child’s head may be entrdppe

 All end parts of the playground tools and equipnaerthe underground pipes should be covered wipls sa that
they cannot be opened without special tools;

 All wooden components must be smooth and free pfis;

* All corners, from either wood or metal should bermd or have round caps (triangle and similar shapeaot
allowed);

e There are some hanging parts in the play equipmveith must be at least 7 ft (2.13 m) high from greund
surface. Furthermore, they are not recommendeeé fgdred in crowded areas and should be paintddbsight or
distinctive colors.

The play equipment must be located in minimum distaof 6 ft (1.82 m) from each other. The movingld¢cand
equipment like swings should have a range of 213 m) approximately. The operating range of theving
equipment must be exclusive and no other equipcambe used there. The best location for the mosguigpment
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like merry-go-round is at corners or margins of fit@yground so that the excessive movements willenolanger
the children safety.

Swings

Children of all ages generally enjoy the sensatmesated while swinging. Mostly they sit on the 1sgd; however,
it is common to see children jumping off swings.uviger children also tend to swing on their stomaahs older
children may stand on the seats. To prevent irgutleese behaviors should be discouraged. Swingsmdivided
into two distinct types:

« Single axis: Sometimes called a to-fro swing. Agléraxis swing is intended to swing back and famntla single

plane and generally consists of a seat supported l@ast two suspending members, each of whicbrigected to a
separate pivot on an overhead structure.

» Multi-axis: A multi-axis swing consists of a segeferally a tire) suspended from a single pivot pleamits it to

swing in any direction.

» General swing recommendations (figure 1):

» Hardware used to secure the suspending elemettie ®wing seat and to the supporting structure l[dhoot be

removable without the use of tools.

* S-hooks are often part of a swing’s suspensioresyseither attaching the suspending elements tovkehead
support bar or to the swing seat. Open S-hookscedéeh a child’s clothing and present a strangutatiazard.

Shooks should be pinched closed. An S-hook is densd closed if there is no gap or space greager @04 inches
(about the thickness of a dime).

» Swings should be suspended from support structheggliscourage climbing.

» A-frame support structures should not have horaloross-bars.

Reason Dimension Toddler Preschool-age School-age
Full bucket Belt Balt

Minimizes collisions between D1 20 inches 30 inches 30 inches

a swing and the supporting

structure

Minimizes collisions between D2 20 inches 24 inches 24 inches

swings

Allows access D3 24 inches 12 inches 12 inches

Reduces side-to-side motion D4 20 Inches 20 Inches 20 inches

Figure 1. Minimum Clearances for Single-Axis Swings

Fiber ropes are not recommended as a means ofrglisgeswings since they may degrade over time.

» Swing structures should be located away from rotfgglipment or activities to help prevent youngdiein from
inadvertently running into the path of moving swsnd\dditional protection can be provided by meahs dow
blockade such as a fence or hedge around the gerimiethe swing area. The blockade should notrbelstacle
within the use zone of a swing structure or hangp@ervision by blocking visibility.
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Single-axis swings

+ Belt seats used without adult assistance

e The use zone to the front and rear of single-awisgs should never overlap the use zone of anqitesre of
equipment.

» To minimize the likelihood of children being strublt a moving swing, it is recommended that no nibas two
single-axis swings be hung in each bay of the stjmgpstructure.

» Swings should not be attached to composite strestiBwing seats should be designed to accommodatere
than one user at any time.

« Lightweight rubber or plastic swing seats are rew@mded to help reduce the severity of impact iagirWood
or metal swing seats should be avoided.

» Edges of seats should have smoothly finished arded edges

« If loose-fill material is used as a protective agrfg, the height recommendations should be detedrafter the
material has been compressed.

Full bucket swings
Full bucket seat swings are similar to single-axigngs since they move in a to-fro direction (fig@). However,
full bucket seat swings are intended for childreder 4 years of age to use with adult assistance.

*The seats and suspension systems of these swicligjing the related hardware, should follow dltlwe criteria
for conventional single axis swings.
Full bucket seats are recommended to provide stippall sides of a child and between the legthefoccupant

Figure 2. Example of full bucket seat swings

The full bucket seat materials should not presesttamgulation hazard, such as might be presenitedawope or
chain used as part of the seat.

*Openings in swing seats should conform to theapmntent criteria in §3.3.

Full bucket seat swings should be suspended ftamtares that are separate from those for othargsyor at
least suspended from a separate bay of the sanwtusé.

Full bucket seat swings should not allow the ctilénter and exit alone.

Pivot points should be more than 47 inches bunoee than 95 inches above the protective surfacing.

Seesaw

» Support of the seesaw should not be prone to &ilur

» A shock absorber like vehicle tire must be deviseder the end chairs and in the ground;

* Maximum angle of the seesaw with the ground shaotdbe greater than 25°;

» The seesaw must never have a footrest;

» Both ends should have handles which do not turm ee@ping. It should be possible to keep them loch e the
hands and they should not protrude from sides.

Safety of Surfacing

e The playgrounds should not be constructed besiagsror streets (traffic areas), bluffs or considieraeights;

* When the playground is constructed near a streeljable wall or fence must be put between hazssdoea like
the playgrounds and the street. Meanwhile, a prdpsign (e.g. shrubs, bushes, benches and plajfeande used
for the purpose of partitioning and separation;
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 Construction of pool, lake, stream or river mustleided adjacent to the playground;

e Sunshade areas should be constructed beside thigrqalads for their resting. If trees are being used
sunshades, their leaves must be regularly cleanedthe playground;

* All the playgrounds should be equipped with appiadprwastewater drainage;

« Different types of the playgrounds should be sepdrdoy using proper lines and signs. Moreover, lthesh
playgrounds must be separated from the other phaygis;

» The playgrounds must be built such that they as#yeabserved by the parents from benches of thk. géere
should be no obstacle against view of the pare@fscourse, the benches should not be placed ingide
playgrounds;

» The playgrounds of children and adults must be detely separated. This separation must be easilgmtised
without any hidden paths. In other words, it is ti@tt simple to enter a playground from another, one
 Surfacing of the playground can be one of thesedypnitary surfacing, engineered wood fibers, peavel,
sand, shredded/recycled rubber mulch, wood mulch@TA-treated) and wood chips.

» The following types of surfacing cannot be usedtfa playgrounds: asphalt, carpet not tested toMFL292,
concrete, dirt, grass, hazardous CCA treated woadhm

» The surfacing materials should be fixed in the @lacd do not move especially under the playingmgent.

Platforms, Stairs, Guardrails and Handrails

» The platforms should be horizontal and made suahttiey minimize accumulation of trash;

» The platforms of access to the playing equipmeatiEhhave an opening as their water drainage;

e The access platforms for the toddlers should ndtigpeer than 32(81.28 cm);

e The maximum height of stairs cannot be ovér(Z7.78 cm)for the toddlers and over 18" (45.72 dan)
preschool-agesand school-ages;

» When the difference height is greater thari {20.48 cm) for the preschool-ages, an access @eafiould be
devised there;

* The maximum distance between steps in these equipsheuld be limited to 15(38.10 cm) for the children of
5-12 years and 1230.48 cm) for those 4-5 years old;

* All handrails should have round sections;

» The protecting guardrails should cover the whotfpim;

» The maximum unprotected length can bé [@8.10 cm) except for entrance and exit areas;

» The access techniques should conform to ages afhitdren. They should be selected from propertsmis as
listed below: conventional slope, stairs, laddes,ladder, chain climber and tire climber;

» Handling bars for the toddlers and the preschdadistages should have diameters of 0.60/1(2062-3.04 cm)
and 0.95-1.55(2.41-3.94 cm), respectively.

» The best handling bars for the toddlers and thepes/school-ages have diameters of 0.8028 cm) and 1.25
(3.17 cm), respectively.

» The protecting bars and guardrails should be maderding to basic standards shown in Figure 3 aatzleT4.

Figure.3. Different dimensions of a standard swing
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Table 4.Different dimensions of a standard swing

Protecting Device | Guardrail [ Handrail
Toddler
A: distance of upper side from platforijn not recomdsd | A> 24"
B: distance of lower side from platformn  not recormaied | B < 3.5
H: falling from platform of height ... not recommente H> 18"
Preschool-age
A: distance of upper side from platform 9 A>29
B: distance of lower side from platform "9B <23 B<38
H: falling from platform of height ... 2& H< 30" H > 30
School-age
A: distance of upper side from platform >A38" A>38
B: distance of lower side from platform "9B < 28" B<38
H: falling from platform of height ... 3& H<48 H > 48

Balance Beams
» Balance Beams in the preschool-ages and the selgesl are not allowed to be higher thari (30.48 cm) and
16" (40.64 cm).

Horizontal Ladder

» The children of years 4-12 should not use the bot& ladders.

» The first and the last handle should not be dewiettly on top of the platform (there must be sadistance);

» The highest allowed horizontal ladder for the phesd-ages (4 and 5 years old children) ig §052.40 cm),
while this value is 84(213.36 cm) fir the school-ages.

Slide

» Diameter of the slide bars should not be greatan th9 (4.83 cm);

e The slide platform should be at least’188.226 cm) deep for the toddlers and at lea$t(28.56 cm) deep for
the preschool/school ages. The platform part of shde should be horizontal and properly by appedpr
guardrails. The platform of the slide should befof any crack or opening (where part of the bodglothes may
be entrapped). It should have handles to facilgéteng down from standing position;

» The end part of the slide should have a slope 4f nd the exit area with horizontal curvature nhestat least
18" (45.72 cm) long;

» The stairs should not have circular or curvy shapes

» The end part of the slide should have 7 to 10"{&7o 25.40 cm) length for the toddlers;

» The slide should have a distance of at least 6:24.5m) with the ground;

e The end part of the slide should have minimum lerdtll’ (27.94 cm) for the preschool/school-ages;

« If the slide is lower than 4 ft (1.22 m), its dist& from the ground should be less that (2¥.94 cm);

« If the slide is higher than 4 ft (1.22 m), thendistance from the ground should be something batvweto 13
(17.78 to 38.10 cm);

* For the slides which are higher than 6 ft (1.82na)ge of the area used must be limited to 8 #4();

» The areas of limited access should have 3 ft (hPdistance from each side;

* It is recommended to assign a minimum distance & @.82 m) from each side with the other equiptmen
outdoor;

» The slide should have 3 ft (0.91 m) distance incw@binational structures of the area under use;

» When several slides are located in a playgroungly tthould be located in parallel direction ratheant an
opposite direction;

» The slides should be installed in areas which aterowded;

* No metal device should be used in the slides.

Spring Rockers

» Height of the spring rocker should be in the raofjg4 to 28 (35.56 to 71.123 cm);

» The spring rocker should have a footrest of attl@s' (8.89 cm) width. The spring rocker should have no
additional fluctuation;

» The spring rocker can be as high as 12 t6(36.48 to 40.64 cm) and as high as 14 t6(38.56 to 71.12 cm) for
the toddlers and the preschool/school-ages, raspbct

» The spring rocker with more than one sitting ateautd be 37" (98.93 cm) apart from each other astie
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Horizontal Merry-Go-Round

» The merry-go-round should have no additional flattan. The horizontal merry-go-round should be fsésharp
and cutting edges;

* Platform of it should not move faster than 13 896 m/s);

» The horizontal merry-go-round must meet the follogviheight requirements: preschool childrerf b&yond
protecting level, school children 18eyond protecting level,

» The maximum difference between various radii obaZontal merry-go-round should not be greater than
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