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Abstract

The number of outdoor gym equipment (OGE) installed in parks has increased to encourage
physical activity and social interactions among city dwellers. However, little is known about
perceptions of and experiences with OGE ergonomics and safety. Therefore, this study aims
to reveal people’s ergonomic and safety experiences and perceptions about OGE. While the
research universe consisted of individuals doing physical exercises in parks with OGE in
Sakarya city, the sample was composed of a total of 359 people, 215 males and 144 females,
selected using the convenience sampling method. The results showed that although the main
purpose of the park-goers is not to use OGE, most of the participants thought that OGE use is
not safe. Participants also reported that they had experienced various injuries while using
OGE. Overall, although OGE seems to contribute to the healthy living needs of people, the
relevant bodies may undertake improvements to increase their ergonomics and safety. In
addition, it reveals the necessity of providing necessary trainings for the conscious use of
OGE by users and having user quidebooks on OGE. Future research may reveal
OGE-oriented behaviors and actual physical activity findings of OGE users. Finally, further
research is encouraged to identify the health effects and safety-related issues of OGE.
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1. Introduction

In recent years, the world has been suffering from a pronounced elevation in sedentary
lifestyle—accounting for most obesity cases and chronic conditions—which significantly
increases the costs of healthcare services. Although the literature proves that people engaged
in physical activities enjoy the benefits of healthy living (Nelson et al., 2007), the inability to
engage in adequate physical activity still remains a persistent public health problem within
larger populations (Haskell et al., 2007). According to the socio-ecological model (Sallis et
al., 1998; McLeroyet et al., 1988), the human-made environment is a critical contributor to
physical activity in large populations. So far, a wide range of studies have investigated the
impact of the human-made environment on shaping the physical activity and health of the
populations (Van Cauwenberg et al., 2011; Durand et al., 2011). Therefore, in terms of
enabling physical activity among people, parks significantly contribute to reducing the
disease burden in developed countries (Duncan et al., 2005).

Utilized as venues for recreation and sports (Rohde & Kendle, 1997), parks close to
residential areas often offer many opportunities for a range of activities, including those
associated with physical activity (Cohen et al., 2014; Godbey & Mowen, 2010).
Consequently, parks are identified as ideal environments to promote physical activity through
a range of physical, political, and pragmatic strategies (Bedimo-Rung et al., 2005;
Bedimo-Rung et al., 2016). Previous research identified environmental factors of parks
influencing visits and physical activities as ease of access, distance, locations, dimensions,
amenities, social environment, organized activities, and nature orientation (Cohen et al., 2010;
Lin et al., 2014). Two-way perceptions affect the use of parks and open spaces, namely safety
and aesthetic appeal (Evenson et al., 2006).

It was previously revealed that people visiting parks engage in physical activities at various
levels. For example, McKenzie et al. (2006) observed a total of 16,244 people in eight parks
in Los Angeles and found that most visitors engaged in sedentary activities (such as lying
down, sitting on benches, chatting with friends) and that such behaviors were prevalent in
women (71%) compared to men (62%). They further investigated the existence of differences
between the types of areas and the physical activity levels of visitors. The results revealed
that vigorous physical activities were more likely performed in multi-purpose areas and less
frequent in picnic areas (McKenzie et al., 2006).

Initial park-based physical activity research focused on general park features (e.g., distance,
park size, park type, etc.) concerning physical activity instead of specific park
features/opportunities. However, successor researchers scrutinized the contribution of certain
park features and physical activity designs in these parks (Kaczynski et al., 2011; Cohen et al.,
2015). Besenyi et al. (2013) conducted a study in four Kansas City parks and found that
paved roads and tennis courts were active areas for adults while playgrounds were for
children. Such a facility/activity feature contributed to significant increases in OGE
installations in parks and other public spaces.
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OGE 1is exercise equipment similar to those found in traditional indoor gyms and
rehabilitation clinics and often provides free access for people to exercise in outdoor settings.
In general, an OGE area consists of several mechanical stations oriented to improve specific
areas of a body (Aparicio, 2009). For example, the arm stretching station is designed to
increase flexibility targeting the upper extremity area.

On the other hand, several studies showed that OGE poses many safety issues due to lack of
oversight and inadequate instructions. A study reported that 79% of users experienced health
problems after using OGE, and 54% complained of muscle pain (Dogru et al., 2015). In
addition, substantial research reported that many OGE accidents or sports injuries occurred
due to misusing the equipment (Xie, 2012; Yan, 2016). Xie (2012) also reported that 66.5%
of Chinese users were injured after using OGE. The main factors attributed to injuries were
equipment malfunction (58.3%) and misuse behavior (31.4%) (Xie, 2012; Yan, 2016).

Many other studies carried out between 1970 and 1990 only considered playgrounds for
children regarding park-related accidents or injuries. Accordingly, these studies reported
many serious accidents resulting in fractures, concussions, head injuries, and prolonged
hospital stays. In this respect, the previous research identified factors associated with
playground injuries, including the playground environment, behaviors, and frequency of use.
Some studies concluded that playground-related injuries were significantly reduced after
generating playground safety instructions/guidelines (Mott et al., 1994; Laforest et al., 2001).

As OGE installation is a new feature in many regions, parks, or open spaces around the world,
a limited number of studies have investigated the risks of such equipment based on their
operating methods and models. Understanding how people use OGE in real settings may help
identify issues leading to OGE-causing accidents and injuries. Therefore, we carried out this
study to understand the OGE use behaviors of people considering ergonomics and safety of
OGE. The specific objectives of this study were (1) to investigate whether there were
differences between OGE users by gender and age and (2) to evaluate the potential risks of
each OGE use behavior by sports and orthopedic disease history of the users.

2. Method

We carried out this descriptive study to uncover the actual situation on the subject (Gliner,
Morgan, & Leech, 2016) in 4 parks in Erenler district of Sakarya city. While the research
universe consisted of individuals doing physical exercises in parks with OGE in Sakarya, the
sample was composed of a total of 359 people, 215 males and 144 females, selected using the
convenience sampling method.

2.1 Data Collection

We administered a questionnaire to the participants upon their voluntary consent between
06.30-10.30 a.m. and 5.30-9.30 p.m. in all months of the year in the 2020.

2.2 Data Analysis

We presented demographic characteristics of the participants, including gender, age, and sports
and orthopedic disorder history, and identified their relationships with the variables “injury
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after OGE use,” “ergonomics of OGE,” and “safety of OGE” using the Chi-square test.

3. Results

Table 1. Gender

Gender F %
Female 144 40.1
Male 215 59.9

As shown in Table 1, more than half of OGE users were males (n = 215; 59.9%), while the

number of female users was 144 (40.1%).

Table 2. Demographic characteristics of the participants

Gender Age F %

18-40 years 53 36.8
Female 41-60 years 65 45.1

61 years and over 26 18.1

18-40 years 55 25.6
Male 41-60 years 127 59.1

61 years and over 33 15.3
Gender Previous orthopedic disorder F %

Yes 17 11.8
Female

No 127 88.2

Yes 42 19.5
Erkek

No 173 80.5
Gender Sports history F %

Yes 14 9.7
Female

No 130 90.3

Yes 39 18.1
Erkek

No 176 81.9
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Among OGE users, while the number of participants aged 61 years and over was the least,
those aged 41-60 years had the highest participation rate. Although the frequency of previous
orthopedic disorders was low, the female participants had experienced fewer disorders than
males. We also discovered that the majority of participants did not have a sports history.

Table 3. Ergonomics and safety of OGE use by gender

Do you think OGE use is ergonomic?
Gender Yes No p
Female 16 (11.1%) 128 (88.9%) .588
Male 28 (13.0%) (87.0%)

Do you think OGE use is safe?

Gender Yes No p
Female 29 (20.1%) 115 (79.9%) .802
Male 41 (19.1%) 174 (80.9%)

Table 2 shows that the majority of the participants did not think OGE use is ergonomic and safe.
Yet, we could not find significant differences between the participants’ perceptions of
ergonomics and safety of OGE use by gender (p > 0.05).

Table 4. Ergonomics and safety of OGE use by sports history

Do you think OGE use is ergonomic?
Sports history Yes No p
Yes 15 (28.3%) 38 (71.7%) .000
No 29 (9.5%) 277 (90.5%)
Do you think OGE use is safe?

Sports history Yes No p
Yes 16 (30.2%) 37 (69.8%) .033
No 54 (17.6%) 252 (82.4%)

As shown in Table 4, we found that those with sports history thought OGE to be ergonomic
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significantly more than those without sports history. Similarly, the participants with a sports
background found OGE to be safe significantly more than their counterparts. Accordingly, the
participants’ perceptions of ergonomics and safety of OGE use significantly differed by sports
history (p < 0.05).

Table 5. Ergonomics and safety of OGE use by orthopedic disorder history

Do you think OGE use is ergonomic?

Orthopedic disorder history Yes No p
Yes 14 (23.7%) 45 (76.3%)

.003
No 30 (10.0%) 270 (90.0%)

Do you think OGE use is safe?

Orthopedic disorder history Yes No p
Yes 12 (20.3%) 47 (79.7%)

.859
No 58 (19.3%) 242 (80.7%)

We found that the participants’ perceptions of ergonomics of OGE significantly differed by
their orthopedic disorder history. Interestingly, the participants with orthopedic disorder history
thought OGE to be ergonomic significantly more than those without such a medical experience
(p < 0.05). On the other hand, the majority of the participants, those both with and without
orthopedic disorder history, considered OGE not to be safe. There were no significant
differences in their safety perceptions regarding OGE by their medical history (p > 0.05).
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Table 6. Ergonomics and safety of OGE use by age

Do you think OGE use is ergonomic?

Age Yes No p
18-40 years 9 (8.3%) 99 (91.7%)

41-60 years 24 (12.5%) 168 (87.5%) 0.150
61 years and over 11 (18.6%) 48 (81.4%)

Do you think OGE use is safe?

Age Yes No p
18-40 years 16 (14.8%) 92 (85.2%)

41-60 years 39 (20.3%) 153 (79.7%) 0.233
61 years and over 15 (25.4%) 44 (74.6%)

Table 6 presents that all age groups mostly did not find OGE use is ergonomic and safe. We
could not find any significant differences in the participants’ perceptions of ergonomics and
safety of OGE use by age (p > 0.05).
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Table 7. Injuries from OGE by gender

OGE Gender | Injury Strain None p
Have you had any injury or severe Female | 19(13.2%) |98(68.1%) 2(18.8%) o10%
strain on the leg stretching station? Male 57(26.5%) | 122(56.7%) | 36(16.7%)

Have you had any injury or severe Female | 10(6.9%) 101(70.1%) | 33(22.9%) o1
strain on leg lift and fitness stations? Male 44(20.5%) | 120(55.8%) | 51(23.7%)

Have you had any injury or severe Female | 18(12.5%) |99(68.8%) 27(18.8%) ‘b
strain on the leg stretching station (2)? Male 35(16.3%) | 142(66.0%) | 38(17.7%)

Have you had any injury or severe Female |17(11.8%) |96(66.7%) 31(21.5) 0%
strain on the hip twister? Male | 74(34.4%) |[123(57.2%) | 18(8.4%)

Have you had any injury or severe Female |17(11.8%) |87(60.4%) 40(27.8%) 0%
strain on the cycling station? Male  |52(24.2%) |133(61.9%) |30(14.0%)

Have you had any injury or severe Female |23(16.0%) |76(52.8%) 45(31.3%) 005
strain on the double walking station? Male 37(17.2%) | 142(66.0%) | 36(16.7%)

Have you had any injury or severe Female | 10(6.9%) 90(62.5%) 44(30.6%) 005
strain on the trio fitness station? Male 37(17.2%) | 134(62.3%) | 44(20.5%)

Have you had any injury or severe Female | 10(6.9%) 88(61.1%) 46(31.9%) o10%
strain on the rider station? Male | 17(7.9%) | 159(74.0%) |39(18.1%)

Have you had any injury or severe Female | 12(8.3%) 96(66.7%) 36(25.0%) 33
strain on the t'ai chi spinner? Male  [23(10.7%) |137(63.7%) |55(25.0%)

Have you had any injury or severe Female | 18(12.5%) |76(52.8%) 50(34.7%) 003
strain on the back massage station? Male 49(22.8%) | 77(35.8%) 89(41.4%)

Have you had any injury or severe Female |26(18.1%) |80(55.6%) 38(26.4%) 0%
strain on the pushup and crunch station? | fa1e 48(22.3%) | 60(27.9%) 107(49.8%)

Have you had any injury or severe Female |35(24.3%) |61(42.4%) 48(33.3%) 15
strain on the space walker station? Male 39(18.1%) | 83(38.6%) 93(43.3%)

Have you had any injury or severe Female |36(25.0%) |64(44.4%) 44(30.6%) s
strain on the air skier? Male 41(19.1%) | 113(52.6%) | 61(28.4%)

We found that the participants experienced injuries or strains from many stations while doing
sports, which differed significantly by gender (p < 0.05). Yet, there were no significant
differences in injuries and strains from the leg stretching station (2), t’ai chi spinner, space
walker station, and air skier by gender (p > 0.05).
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Table 8. Injuries from OGE by orthopedic disorder history

Orthopedic . .
OGE I St N

disorder history St ram one P
Have you had any injury or severe Yes 16(27.1%) | 26(44.1%) | 17(28.8%) 008+
strain on the leg stretching station? No 60(20.0%) | 194(64.7%) | 46(15.3%) '
Have you had any injury or severe Yes 17(28.8%) | 25(42.4%) | 17(28.8%) 001*
strain on leg lift and fitness stations? No 37(12.3%) | 196(65.3%) | 67(22.3%) .
Have you had any injury or severe Yes 10(16.9%) | 42(71.2%) | 7(11.9%) 183
strain on the leg stretching station (2)? No 43(14.3%) | 199(66.3%) | 58(19.3%) '
Have you had any injury or severe Yes 34(57.6%) | 21(35.6%) | 4(6.8%) 000%
strain on the hip twister? No 57(19.0%) | 198(66.0%) | 45(15.0%) |
Have you had any injury or severe Yes 23(39.0%) | 23(39.0%) | 13(22.0%) 0004
strain on the cycling station? No 46(15.3%) | 197(65.7%) | 57(19.0%) |
Have you had any injury or severe Yes 18(30.5%) | 28(47.5%) | 13(22.0%) 006+
strain on the double walking station? No 42(17.0%) | 190(63.3%) | 68(22.7%) .
Have you had any injury or severe Yes 14(23.7%) | 30(50.8%) | 15(25.4%) 022
strain on the trio fitness station? No 33(11.0%) | 194(64.7%) | 73(24.3%) '
Have you had any injury or severe Yes 7(11.9%) | 41(69.5%) |11(18.6%) -
strain on the rider station? No 206.7%) | 206(68.7%) | 7424.7%) |
Have you had any injury or severe Yes 7(11.9%) |23(39.0%) |29(49.2%) 0004
strain on the t’ai chi spinner? No 28(9.3%) |210(70.0%) | 62(20.7%) '
Have you had any injury or severe Yes 22(37.3%) | 16(27.1%) |21(35.6%) 000%
strain on the back massage station? No 45(15.0%) | 137(45.7%) | 118(39.3%) .
Have you had any injury or severe Yes 23(39.0%) | 8(13.6%) | 28(47.5%) 0004
strain on the pushup and crunch station? No 51(17.0%) | 132(44.0%) | 117(39.0%) ’
Have you had any injury or severe Yes 22(37.3%) | 10(16.9%) | 27(45.8%) 000%
strain on the space walker station? No 52(17.3%) | 134(44.7%) | 114(38.0%) .
Have you had any injury or severe Yes 22(37.3%) | 19(32.2%) | 18(30.5%) 002
strain on the air skier? No 55(18.3%) | 158(52.7%) | 87(29.0%) |

As shown in Table 8, the participants experienced injuries or strains from many stations while
doing sports, which differed significantly by orthopedic disorder history (p <0.05). However, it
was not the case for injuries and strains from the leg stretching station (2) and rider station (p <

0.05).
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Table 9. Injuries from OGE by sports history

OGE Sports history | Injury Strain None p
Have you had any injury or severe Yes 10(18.9%) | 24(45.3%) | 19(35.8%) ool
strain on the leg stretching station? No 66(21.6%) | 196(64.1%) | 44(14.4%)

Have you had any injury or severe Yes 3(5.7%) 28(52.8%) | 22(41.5%) 001
strain on leg lift and fitness stations? No 51(16.7%) | 193(63.1%) | 62(20.3%)

Have you had any injury or severe Yes 3G.7%) P36%) | 1120.8%) 128%*
strain on the leg stretching station (2)? No 50(16.3%) | 202(66.0%) | 54(17.6%)

Have you had any injury or severe Yes 24(45.3%) | 22(41.5%) | 7(13.2%) 001
strain on the hip twister? No 67(21.9%) | 197(64.4%) | 42(13.7%)

Have you had any injury or severe Yes 6(11.3%) | 29(54.7%) | 18(34.0%) 010
strain on the cycling station? No 63(20.6%) | 191(62.4%) | 52(17.0%)

Have you had any injury or severe Yes 6(11.3%) | 20(37.7%) | 27(50.9%) 000
strain on the double walking station? No 54(17.6%) | 198(64.7%) | 54(17.6%)

Have you had any injury or severe Yes 12(22.6%) | 24(45.3%) | 17(32.1%) o3
strain on the trio fitness station? No 35(11.4%) | 200(65.4%) | 71(23.2%)

Have you had any injury or severe Yes 3(5.7%) 38(71.7%) | 12(22.6%) 23
strain on the rider station? No 24(78%) 209(683%) 73(239%)

Have you had any injury or severe Yes 47.5%) 20(37.7%) | 29(54.7%) 000
strain on the t’ai chi spinner? No 31(101%) 213(696%) 62(203%)

Have you had any injury or severe Yes 22(41.5%) | 17(32.1%) | 14(26.4%) 000
strain on the back massage station? No 45(14.7%) | 136(44.4%) | 125(40.8%)

Have you had any injury or severe Yes 7(13.2%) | 13(24.5%) | 33(62.3%) 002
strain on the pushup and crunch station? No 67(21.9%) | 127(41.5%) | 112(36.6%)

Have you had any injury or severe Yes 11(20.8%) | 14(26.4%) | 28(52.8%) 055+
strain on the space walker station? No 63(20.6%) | 130(42.5%) | 113(36.9%)

Have you had any injury or severe Yes 11(20.8%) | 32(60.4%) | 10(18.9%) L4
strain on the air skier? No 66(21.6%) | 145(47.4%) | 95(31.0%)

Those both with and without sports history reported injuries and strains from various stations
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while doing sports, and experiencing such undesirable experiences on outdoor sports
equipment differed significantly by sports history (p < 0.05). Nevertheless, there were no
significant differences in injuries and strains from the leg stretching station (2), rider station,
space walker station, and air skier (p > 0.05).

Table 10. Injuries from OGE by age

OGE Age Injury Strain None p

18-40 years 11(10.2%) | 76(70.4%) | 21(19.4%)

H had any inj
ave youl fac anty IJULy of severe 41-60 years 41(21.4%) | 119(62.0%) | 32(16.7%) | .000
strain on the leg stretching station?

61 years and over | 24(40.7%) | 25(42.4%) | 10(16.9%)

18-40 years 1009.3%) | 64(59.3%) | 34(31.5%)

H had any inj
ave you had afly Tjuty or severe 41-60 years 22(11.5%) | 131(68.2%) | 39(20.3%) | .000
strain on leg lift and fitness stations?

61 years and over | 22(37.3%) | 26(44.1%) | 11(18.6%)

18-40 years 9(8.3%) | 74(68.5%) |25(23.1%)

H had any inj
ave you had aity TjuLy of severe 41-60 years 21(10.9%) | 134(69.8%) | 37(19.3%) | .000
strain on the leg stretching station (2)?

61 years and over | 23(39.0%) | 33(55.9%) | 3(5.1%)

18-40 years 13(12.0%) | 72(66.7%) | 23(21.3%)

H had any inj
ave you lac any myuLy of severe 41-60 years 4422.9%) | 125(65.1%) | 23(12.0%) | .000
strain on the hip twister?

61 years and over | 34(57.6%) | 22(37.3%) | 3(5.1%)

18-40 years 14(13.0%) | 70(64.8%) | 24(22.2%)

H had any inj
ave you hac any TjuLy of severe 41-60 years 28(14.6%) | 133(69.3%) | 31(16.1%) | .000
strain on the cycling station?

61 years and over | 27(45.8%) | 17(28.8%) | 15(25.4%)

18-40 years 12(11.1%) | 70(64.8%) | 26(24.1%)

H had any inj
ave you had afly TRjuty or severe 41-60 years 28(14.6%) | 126(65.6%) | 38(19.8%) | .000
strain on the double walking station?

61 years and over | 20(33.9%) |22(37.3%) | 17(28.8%)

18-40 years 6(5.6%) | 67(62.0%) |35(32.4%)

H had any inj
ave you flac anly myuty of severe 41-60 years 26(13.5%) | 132(68.8%) | 34(17.7%) |.000
strain on the trio fitness station?

61 years and over | 15(25.4%) | 25(42.4%) | 19(32.2%)

18-40 years 2(1.9%) | 83(76.9%) |23(21.3%)

H had any inj
ave you Ha€ anly fijuty ot severe 41-60 years 13(6.8%) | 123(64.1%) | 56(29.2%) | .000
strain on the rider station?

61 years and over | 12(20.3%) | 41(69.5%) | 6(10.2%)
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18-40 years 6(5.6%) | 76(70.4%) |26(24.1%)
H had any inj
ave you hac afty Tjuly of severe 41-60 years 20(10.4%) | 121(63.0%) | 51(26.6%) | .303

strain on the t’ai chi spinner?
61 years and over | 9(15.3%) |36(61.0%) | 14(23.7%)

18-40 years 9(8.3%) | 63(58.3%) |36(33.3%)

H had any inj
ave you had any fjuty or severe 41-60 years 39(20.3%) | 66(34.4%) | 87(45.3%) | .000
strain on the back massage station?

61 years and over | 19(32.2%) |24(40.7%) | 16(27.1%)

18-40 years 22(20.4%) | 43(39.8%) | 43(39.8%)

H had any inj
ave you hac anty IjuLy of severe 41-60 years 35(18.2%) | 77(40.1%) | 80(41.7%) | .532

strain on the pushup and crunch station?
61 years and over | 17(28.8%) | 20(33.9%) | 22(37.3%)

18-40 years 17(15.7%) | 46(42.6%) | 45(41.7%)

H had inj
ave you had afly TRjuty or severe 41-60 years 44(22.9%) | 81(42.2%) | 67(34.9%) | .158
strain on the space walker station?

61 years and over | 13(22.0%) | 17(28.8%) | 29(49.2%)

18-40 years 17(15.7%) | 46(42.6%) | 45(41.7%)

H had any inj
ave you hac anty IjuLy of severe 41-60 years 45(23.4%) | 106(55.2%) | 41(21.4%) | .004
strain on the air skier?

61 years and over | 15(25.4%) | 25(42.4%) | 19(32.2%)

Injuries and strains from OGE were reported more by the participants aged 18-40 years and
41-60 years. In the age group of 61 years and over, the rates of those having experienced
injuries and strains from most of the stations were close to each other. Accordingly, we found
significant differences in injuries and strains from OGE by age (p < 0.05). Nonetheless, we
could not reach any significant differences in injuries and strains from the t’ai chi spinner,
pushup and crunch station, and space walker station (p > 0.05).

4. Discussion

The OGE installation in public areas has become increasingly popular, as doing physical
activity may prevent various health problems, and, therefore, OGE is an essential means for
doing physical activity (Sibson et al., 2018; Madren, 2013; Kershaw et al., 2017). Yet, there is
a lack of research interest in exploring the actual use of OGE regarding ergonomics and
safety, although it may provide crucial information for evaluating the effectiveness of OGE
and developing future park or open space initiatives. The results of this study, investigating
ergonomic and safety experiences of OGE users, revealed that the participants exhibited a
variety of behaviors while using the same OGE. A previous interview study showed that
many users simply imitate how others use the equipment, as there are no information sessions
or instructions on how to use them (Chow, 2013). Besides, equipment design may not restrict
users to specific approaches to OGE use, resulting in potential injuries due to several
non-indicative risky user behaviors. Accordingly, we found that those with sports history
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could change their behaviors when using OGE, which may be because such OGE users find
their previous sports postures/patterns/movements pose ergonomics and safety gaps on the
stations. They may also want to increase the severity of using OFE or explore different
behaviors on the stations just for fun. The results are in line with previous research showing
that users only use OGE for short periods of time (Chow et al., 2017).

In terms of demographic characteristics of the participants, the majority of OGE users were
males (n = 215; 59.9%). While the number of those aged 61 years and over was the lowest in
the study, most of the participants were between 41-60 years. Although it was generally below
the average in this study, the male participants had had more orthopedic disorders than the
females. Finally, we found that the majority of the participants did not have a sports
background; the females had more sports experience before than the males.

We found that the participants’ perceptions of ergonomics of OGE significantly differed by
their orthopedic disorder history. Interestingly, the participants with orthopedic disorder history
thought OGE to be ergonomic significantly more than those without such a medical experience
(p < 0.05). On the other hand, the majority of the participants, those both with and without
orthopedic disorder history, considered OGE not to be safe. There were no significant
differences in their safety perceptions of OGE by their medical history (p > 0.05).

We found that all age groups mostly did not find OGE use is ergonomic and safe. We could not
find any significant differences in the participants’ perceptions of ergonomics and safety of
OGE use by age (p > 0.05). Similarly, the majority of the participants did not think OGE use is
ergonomic and safe. Yet, we could not find significant differences between the participants’
perceptions of ergonomics and safety of OGE use by gender (p > 0.05)

In the literature, Cranney (2016) used data from observations and interviews. In the
observational data, the most commonly used OGE were (1) pull-down, (2) elliptical trainer,
(3) aerobic cycle, and (4) parallel bars. However, given the differences in available OGE
between studies, it may be difficult to compare the findings. Another reason for the inability
to compare the results can be attributed to the preferences of different activity types
preferred by visitors from different backgrounds such as ethnicity, culture (Humpel et al.,
2002; Onge & Krueger, 2011).

Correct and proper OGE use is important to prevent injuries or other health problems. In the
interviews, we encountered many OGE users to have been injured before. However, the focus
should always be on improper OGE use behaviors as they may not immediately lead to acute
sports injuries or serious accidents. Previous studies showed that many OGE areas lacked
instruction signs, or users ignored the instructions provided, which can lead to accidents
(Chow et al., 2017; Chow, 2013). However, beyond the improper OGE use, we found that our
participants did not find OGE to be ergonomic and safe whether they had a sports history or
not. Improper use or negative ergonomics and safety perceptions may hinder people from
obtaining full benefits from OGE. Various chronic or acute injuries resulting from improper
OGE use may limit or prevent doing physical activity, resulting in poor health.

The results showed that most OGE users in the parks where we collected the data were adults
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and young adults, respectively, consistent with the studies by Cohen et al. (2012) and
Bettencourt and Neves (2012). Yet, the study by Cranney et al. (2016) showed that the
majority of OGE users were older adults. One explanation for the discrepancy between their
study and our research may be differences in ethnicity, culture, or environmental issues in the
countries where the studies were carried out (Humpel et al., 2002; Onge & Krueger, 2011).

As the previous research suggests, park visitors may walk, cycle, or do group exercises when
visiting parks (Mora, 2012; Chow, 2013). Therefore, OGE is not the main source of physical
activity for park visitors but often serves as an additional feature to increase park-based
physical activity levels among people.

5. Conclusion

The OGE installation in public spaces has become increasingly popular to encourage people
to be more physically active and more socially connected. However, this study provides
empirical evidence for ergonomics and safety issues of OGE that may lead to accidents and
injuries, which can lead to various liability issues for manufacturers or relevant authorities.
The results suggest that it is essential for manufacturers to provide clear equipment operation
manuals (or instruction videos) regarding the proper use of their equipment and warning
messages about risky behaviors, as well as to improve their designs considering ergonomics
and safety of their available models. Moreover, governments or local authorities that
authorize or sponsor the OGE installations may hold training sessions where professional
trainers can explain how to use OGE properly, safely, and effectively to satisfy each
individual’s ability and fitness level. This is especially necessary for older adults who may
feel insecure when using OGE. Such informative sessions should also target parents with
children, emphasizing possible risks to children in adult-only OGE areas. These sessions may
also serve as marketing strategies to attract park visitors or promote new OGE areas.

Two limitations of the study should inevitably be noted. First, each OGE addressed in the
focus interviews could not be objectively measured by experts regarding ergonomics and
safety in a controlled laboratory setting. Secondly, we carried out this study to reveal how
people use OGE in four parks in Sakarya city and whether OGE poses ergonomic and safety
hazards. Therefore, our results may not be fully generalizable to other equipment types or
regions. Despite these limitations, the findings have important implications for future
research. For example, governments can formulate clear policies and regulations on safety
issues before building fitness zones or OGE installations. Moreover, manufacturers may
design and develop equipment that meets certain safety, ergonomics, and sustainability
principles. Park officials may hold sessions in the community to share user guidelines of
OGE with the public and implement effective outreach strategies. In terms of visibility,
governments may attach tags to equipment with a quick response code that links to a video
showing how to use each OGE properly. Finally, park officials may set up warning signs to
restrict children’s use of OGE and routinely monitor and manage OGE areas.

Overall, this study raised many questions that may attract the attention of future research.
Accordingly, future studies may explore other OGE types and user behaviors and identify
whether different OGE designs are ergonomic and safe. Also, future research may thoroughly
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investigate current and previous OGE users for their experience of injury/accident and
identify certain behaviors associated with these accidents. Another study may invite
participants to perform the different OGE behaviors observed in this study and use
electromyography to detect the activation of the muscles involved to clearly demonstrate the
impact of different behaviors on the human body and to identify potential risks or benefits
inherent in each station. In any case, while promoting an active lifestyle and public health,
ensuring the safety of OGE users should be a priority.
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