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Objective: The purpose of this study is to analyze the accident characteristics
according to the gender of the injured workers in building cleaning and to reflect
them in the Industrial Accident Prevention Policy.

Background: An analysis of industrial accidents is an essential process for establishing
systematic industrial accident prevention measures. In order to establish industrial
accident prevention measures for workers effectively, it is necessary to analyze accident
characteristics by job type for workers who do the same work.

Method: In this study, we analyzed the accident characteristics of 1,645 janitors who
were approved of work-related injuries in 2015. We also analyzed the characteristics
according to gender by dividing them into worker-related factors and accident-related
factors.

Results: The accidents caused to the janitors showed different characteristics according
to gender, age, work experience, agency of accident, and distribution of original cause
materials. In other words, 70.2% occurred to workers over 60 years old and 56.2%
occurred to unskilled workers with less than a year of work experience. In the case of
accident pattern, 79.1% occurred in tripping (slip) hazards, and 68.2% of accidents
occurred on the floor (including the ground) and the stairs, indicating that the accident
occurred most frequently during cleaning work on the floor or stairs.

Conclusion and Application: The results of the study on the accident characteristics
of the janitors can be used as basic data for systematic preventive measures against
accidents occurring to the elderly female workers in the service industry.

Keywords: Building cleaners, Elderly workers, Female workers, Accident analysis

1. Introduction

The Korean Standard Classification of Occupations (Statistics Korea, 2007) defines a
building cleaner (hereinafter including a janitor) as a person cleaning and tidying
up inside a public building, an office building, a commercial building, and an APT
building. The Korean Dictionary of Occupations defines a building cleaner as a person
cleaning the inside and outside of an office building, a public building, and an APT
building. A building cleaner is classified as a simple laborer. A building cleaner refers
to a person who cleans the inside and outside of a building including buildings,
shopping malls, and apartment buildings using water and cleaning detergents and
also a person who even polishes a building depending on the situation.
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According to the Korea Building Owners and Managers Association, the building cleaners are directly managed by building owners
or managed by entrusted cleaning companies through signing a service/entrustment contract between a building owner and a
professional cleaning company. In Korea, 634,491 workers worked at 14,770 businesses as of 2016 (Table 1). Full-time workers
accounted for 86.3%, day workers 9.59%, and temporary workers 4.11%. Therefore, professional cleaning companies' full-time
workers took up most of the entire percentage. According to gender, females took up 67%. Regarding age, the building cleaners
younger than 50 took up 6%, those aged 50~69 took up 48%, those aged 60~69 took up 37%, and those aged 70 or older took
up 9%. The building cleaners aged 50 or older thus accounted for 94% of the total cleaning workers. The elderly female workers
were intensively distributed in the building cleaning work (KABM, 2016).

A building cleaner carries out cleaning work to shape the pleasant environment in and outside of buildings or apartment buildings.
The major duties of a building cleaner includes cleaning floors, corridors, ceilings, walls, structures, windows, stairs, toilets, and outer
spaces, and also segregating garbage collection, and building floor waxing. Building cleaners have a very high risk of slipping or
tripping on the slippery floor or stairs, according to the use of water or cleaning detergents in view of the work characteristics
(HSE, 2005). They have a risk of falling due to the use of a chair or ladder while working on high places including ceiling, wall, and
window. They are also exposed to an electrocution risk, owing to the unskilled use of machines and equipment for cleaning such
as a floor grinder or insufficient electric insulation. Concerning garbage segregation, the building cleaners have a very high risk
of being cut or getting pricked by broken glass or a sharp object, and may have a backache carrying waste and cleaning gear. In
the case of floor cleaning or waxing, lots of chemicals are used, and detergents for cleaning and foam oil and polish are used for
floor waxing; therefore, they are exposed to health disorder risks (Cal/KOSHA, 2005; Charles et al., 2009; EU-OSHA, 2009; Gao and
Abeysekera, 2004; Goggins, 2007; KOSHA, 2011; OSHA, 2012; Wolkoff et al., 1998; Zock, 2005).

Among the accidents occurring in Korea in 2016, the service industry accounted for 32.75%, which was higher than Korea's
representative industries - manufacturing and construction (Table 1). The accidents in the building management industry, a part
of the service industry to which building cleaners belong, took up 12.28%, which was the third highest industry following food
and lodging, and wholesale and retail (Table 2). The accidents of building cleaners took up 1.81% of the total accidents, 5.52% of
the accidents in the service industry, and 44.97% in the building management industry. Actually, efforts to prevent the accidents
of building cleaners are deemed highly necessary.

Table 1. Number of accidents by the type of industry in Korea in 2016

Division Manufacturing Construction Service Others Total
. 26,142 26,570 29,692 8,282 90,656
0, 0 0 1 1 0
Number of accidents (%) 28.84% 2931% 32.75% 9.1% 100%
Table 2. Number of accidents by service industry in Korea in 2016
Division Food ‘and Wholesal'e Building Hgalth and Hyglene ar)d Educqtlon Others | Total
lodging and retail | management | social welfare | similar service service

Number of 9,393 5,704 3,645 2,850 2,035 1,318 4747 | 29,692
accidents (%) | 31.63% 19.21% 12.28% 9.6% 6.85% 444% 1599% | 100%

An industrial accident analysis is an essential process to establishing systematic prevention measures against accidents. The recent
efforts to prevent accidents have taken the direction of analyzing accident characteristics by job type, rather than by industry, and
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thus the efforts are changing to a trend to establishing prevention measures by job type (Ahn et al, 2006; Cho and Jeong, 2013;
Lee, 2012). This study aims to systematically analyze accident characteristics by the job type of the building cleaner and to present
measures to prevent accidents.

2. Methods

2.1 Data collection

This study targeted 1,645 injured building cleaners approved of work-related injuries requiring four days or more of recuperation
in 2015. Table 3 shows the distribution of the injured persons as the subjects in this study. Regarding gender distribution, 86.1%
and 13.9% of the total injured persons were females and males, respectively. 97.1% of the total injured persons were victims of
accident, and 2.8% fell into illness. By gender, 93.9% of the males were involved in an accident and 6.1% in illness. 97.7% of the
females were involved in an accident and 2.4% in ilness.

Table 3. Distribution of injured persons (unit: person, %)

Male Female Total
Classification
N % N % N %
Accident 214 93.9% 1,384 97.7% 1,598 97.1%
lliness 14 6.1% 33 24% 47 2.8%
Total 228 13.9% 1,417 86.1% 1,645 100.0%

2.2 Data analysis

This study investigated differences according to gender by analyzing the characteristics of the injured persons (gender, age, work
experiment, and working condition/employment type), company size, accident characteristics (day of the week, time of the day,
accident type, agency of accident, injury type, injury level, and foregone working days). To compare the differences among the
injured persons according to gender, the Chi-square test was used, and in doing so, p=0.05 was used.

3. Results

3.1 Analysis of injured persons’ characteristics

3.1.1 Distribution of injured persons by company size

Table 4 shows the distribution of the injured persons (building cleaners) by company size. 24.6% of the total accidents occurred
in the companies with less than 5 people, 38.5% at companies with 5~15 people, and 16.7% at companies with 16~29 people.
Therefore 79.8% of the total accidents occurred in the companies with less than 30 people.

Differences were shown in the distribution of injured persons by company size according to gender ()(2: 14.738, p=0.005). 72.4%

of the injured males were from companies with less than 30 people, but 81.1% of the injured persons were females. With this,
female workers' injury ratio from small-sized companies was higher.

http://jesk.or.kr
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Table 4. Distribution of injured persons by company size

J Ergon Soc Korea

Male Female Total
Size (person) N o N ” N o
<5 49 21.5% 356 25.1% 405 24.6%
5~15 70 30.7% 564 39.8% 634 38.5%
16~29 46 20.2% 229 16.2% 275 16.7%
30~49 26 11.4% 117 83% 143 8.7%
>=50 37 16.2% 151 10.7% 188 11.4%
Total 228 100.0% 1417 100.0% 1,645 100.0%

3.1.2 Distribution of injured persons by age

Table 5 shows the distribution of the injured persons by age. 29.8% of the total injured persons were injured younger than 60,
50.5% were 60~69, and 19.6% were older than 70. Therefore, 70.2% were 60 or older. Males aged 60 or older took up 69.8%, and
females aged 60 or older took up 70.2%. At the significance level of 0.05, no statistical difference was shown in the distribution of
the injured persons by age ()(2=4.781, p=0.092).

Table 5. Distribution of injured persons by age

Male Female Total
Age
N % N % N %
<60 69 30.3% 422 29.8% 491 29.8%
60~69 103 45.2% 728 514% 831 50.5%
>=70 56 24.6% 267 18.8% 323 19.6%
Total 228 100.0% 1,417 100.0% 1,645 100.0%

3.1.3 Distribution of injured persons by work experience

Table 6 shows the distribution of the injured persons by work experience. The ratio of the injured with less than one year of

work experience took up 56.2%. As work experience was longer, accident ratio decreased.

Table 6. Distribution of injured persons by work experience

Male Female Total
Work experience
N % N % N %
< 6 month 102 44.7% 485 34.2% 587 35.7%
0.5~1 year 33 14.5% 302 21.3% 335 204%
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Table 6. Distribution of injured persons by work experience (Continued)

Male Female Total
Work experience
N % N % N %
1~2 years 42 18.4% 274 19.3% 316 19.2%
2~3 years 18 7.9% 138 9.7% 156 9.5%
> 3 years 33 14.5% 218 15.4% 251 15.3%
Total 228 100.0% 1,417 100.0% 1,645 100.0%

In the distribution of the injured persons by work experience according to gender, differences were revealed at a significance level
of 0.05 (;(2=11.487, p=0.022). Novice males with less than six months of work experience accounted for 44.7%, while novice
females accounted for 34.2%; therefore, novice males' accident ratio was higher than that of novice females.

3.1.4 Distribution of injured persons by working condition

Table 7 shows the distribution of the injured persons by working condition (employment type) according to gender. Regular workers
were 59.3% of the total injured persons, while temporary workers were 40.7%. The distribution of the injured persons by working
condition according to gender showed statistically significant differences at a significance level of 0.05 (;(2=6.298, p=0.012).
Temporary male workers took up 48.2%, while temporary female workers took up 39.4%. Temporary male workers' accident ratio

was higher.

Table 7. Distribution of injured persons by working condition

) . Male Female Total
Working condition
N % N % N %
Regular 118 51.8% 858 60.6% 976 59.3%
Temporary 110 48.2% 559 394% 669 40.7%
Total 228 100.0% 1417 100.0% 1,645 100.0%

3.2 Analysis of accident characteristics
3.2.1 Distribution of injured persons by day of the week

Table 8 shows the distribution of the injured persons by day of the week. 19.8% of the total injured persons occurred on Monday,
followed by on Tuesday (17.2%), Wednesday (15.6%), Thursday (14.7%), Friday (14.2%), Saturday (13.3%), and Sunday (5.2%). More
accidents occurred during the beginning of the week, and relatively smaller accidents took place on Saturdays and Sundays.
Distribution of the injured by day of the week according to gender showed no statistical difference at a significance level of 0.05
((*=5450, p=0487).

http://jesk.or.kr
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Table 8. Distribution of injured persons by day of the week

J Ergon Soc Korea

Male Female Total
N % N % N %
Mon 54 23.7% 272 19.2% 326 19.8%
Tue 37 16.2% 246 17.4% 283 17.2%
Wed 33 14.5% 224 15.8% 257 15.6%
Thu 37 16.2% 204 14.4% 241 14.7%
Fri 30 13.2% 204 14.4% 234 14.2%
Sat 23 10.1% 195 13.8% 218 13.3%
Sun 14 6.1% 72 5.1% 86 5.2%
Total 228 100.0% 1417 100.0% 1,645 100.0%

3.2.2 Distribution of injured persons by time of the day

Table 9 shows the distribution of the injured persons by time of the day according to gender. 29.1% of the total injured persons
occurred between 10:00 and 12:00, followed by 27.1% between 13:00 and 15:00, and 26.5% between 07:00 and 09:00.

Statistical differences at the significance level of 0.05 were shown in the distribution of the injured persons by time of the day
according to gender (;(2=17.394, p=0.002). Males' and females' accident rates at nighttime working hours were 17.1% and 11.9%,
respectively, which shows a difference in accident ratio during the nighttime. Males' accident ratio between 07:00~09:00 was
16.7%, while females' was 28.1%, and thus there was a difference.

Table 9. Distribution of injured persons by time of the day

Male Female Total
fime N % N % N %
19~06 39 17.1% 157 11.1% 196 11.9%
07~09 38 16.7% 398 28.1% 436 26.5%
10~12 68 29.8% 410 28.9% 478 29.1%
13~15 67 29.4% 378 26.7% 445 27.1%
16~18 16 7.0% 74 5.2% 90 5.5%
Total 228 100.0% 1417 100.0% 1,645 100.0%

3.2.3 Distribution of accident type

Table 10 shows the distribution of the injured persons by accident type according to gender. Out of the total injured persons,
79.1% were due to tripping, followed by falling (8.3%), being struck by something (6.3%), and excessive action (4.9%).
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Statistical differences at the significance level of 0.05 were revealed in the distribution of the injured persons according to gender
()(2=146.456, p<0.001). Tripping (42.1%) was highest in males, followed by falling (20.2%), being struck by something (11.8%), and

being cut/amputated/punctured (11.0%). Slipping took up most of the percentage at 76.7% among females.

Table 10. Distribution of injured persons by accident type

Accident type Male Female Total
N % N % N %
Slipping 9 42.1% 1,087 76.7% 1,183 71.9%
Falling 46 20.2% 90 6.4% 136 8.3%
Being struck by an object 27 11.8% 77 54% 104 6.3%
Excessive action 16 7.0% 65 4.6% 81 4.9%
Cuts/amputations/punctures 25 11.0% 32 2.3% 57 3.5%
lliness 14 6.1% 33 2.3% 47 2.9%
Others 4 1.8% 33 2.3% 37 2.2%
Total 228 100.0% 1417 100.0% 1,645 100.0%

3.2.4 Distribution of injured persons by agency of accident

Table 11 shows the distribution of the injured persons by agency of accident according to gender. Of the total injured persons,
42.7% were injured on the floor (including ground) followed by on the stairs (25.5%), with a tool/facility (11.9%), and at a structure

(5.7%).

The distribution of the injured persons by agency of accident according to gender showed statistical differences at the significance
level of 0.05 (;(2= 129.511, p<0.001). Males were injured on the floor (29.8%), with a tool/facility (18.4%), and on the stairs (12.7%),

Table 11. Distribution of injured persons by agency of accident

Male Female Total
Agency N % N % N %
Floor (including ground) 68 29.8% 635 448% 703 42.7%
Stair 22 9.6% 397 28.0% 419 25.5%
Tool/Facility 42 184% 154 10.9% 196 11.9%
Structure 19 8.3% 75 53% 94 5.7%
Ladder 29 12.7% 38 2.7% 67 41%
Elevator 12 53% 25 1.8% 37 2.2%
Others 36 15.8% 93 6.6% 129 7.8%
Total 228 100.0% 1417 100.0% 1,645 100.0%
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whereas females were injured on the floor (44.8%), on the stairs (28.0%), and with a tool/facility (10.9%). There were differences
according to gender.

4. Conclusion and Discussion

Building cleaners (janitors) take up a high ratio in the service industry, with the ratio of elderly female workers being high. An
analysis of the service industry jobs in which many elderly female workers work can be baseline data to establish a baseline policy
for accident prevention reflecting weak elderly female workers' characteristics.

This study analyzed what accident characteristics are shown to building cleaners according to gender. According to the results
of this study, the injuries to the building cleaners show different characteristics in terms of age, work experience, accident type,
and agency of accident according to gender. Of the total injured persons, 70.2% were aged 60 or older by age, and 56.2% were
unskilled workers with less than one year of work experience. By accident type, slipping took up 79.1%, and accidents on the floor
(including ground) and stairs accounted for 68.2%; therefore, slipping while cleaning the floor or stairs occurred most of the time.

As for accident frequency in consideration of gender characteristics by each variable item, the accidents of slips during general
cleaning, water cleaning, or waxing work on the floor (ground) or losing one's footing on the stairs mainly occurred among female
building cleaners. Slips and falls mainly occurred among male building cleaners while they were cleaning, repairing, and maintaining
by using a ladder or a tool in dangerous places, where females find it hard to work (this includes ceilings, walls, and structures,
in addition to floor or stairs). Deaths or injuries were caused by slips, while elderly workers aged 60 or older were doing water
cleaning stairs or waxing stairs through losing one's footing, or by falls while they were cleaning in a high place using a ladder.

This study suggests prevention measures by item as regards the items where accident frequency is high. The most frequently
occurring accident to building cleaners is a slip. A slip occurs in three types: slipping and tripping while working on slippery floor
using water, cleaning detergents or wax, tripping by an obstacle, and losing one's footing while cleaning stairs. To prevent a slip
during water cleaning or waxing, slip-prevention material construction is recommended to elevate floor friction coefficient. Cleaners
need to wear boots against slip and tidy up things in order not to trip over something. A slip warning sign should be posted, and
an action including access prohibition except for cleaners needs to be taken. To prevent a slip on a stair, slip-prevention material
needs to be attached to the end of each stair. By avoiding top-down moving method and by using bottom-up movement, cleaners
need to work in a posture watching the front, and they should not move by stepping backward.

To prevent a fall during cleaning work in high places, a movable scaffolding system equipped with safety rail should be used. In
using A-shaped ladder, ladder safety measures should be consolidated, such as a locking system to prevent a ladder's gap from
widening, and slip-prevention action. When working on the top of a ladder, at least three body parts, namely the hand, arm, and
elbow, should be contacted, and cleaners should not use a chair with wheels.

To prevent being pricked and being cut while segregating garbage, the workers need to wear gloves and check the content of
garbage. For the prevention of health disorders due to handling chemicals such as cleaning detergents and wax used in cleaning,
MSDS needs to be placed in the workplace, and education on hazards or cautions should be offered. When a cleaner puts a
material in another vessel, the material's name should be marked on the vessel to avoid misuse.

When a floor grinder, water vacuum cleaner, and auto floor washing apparatus are used, a cord reel attached with a short circuit

breaker needs to be used in order to control the cord and prevent electric shock by short circuit since there is a danger of
tripping by the cord or a risk of an electric shock accident.
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This study implies that customized accident prevention measures are needed because different characteristics are shown among
injured persons and accident characteristics according to gender. Females took up 67%, and males took up 33% of the total
building cleaners; however, 86.1% were female injured persons and 13.9% were male injured persons, which implies that females
are significantly vulnerable to accidents. From the work intensity aspect, mainly males carry out difficult work including work in
high places where females find it hard to work; therefore, females' vulnerability to accidents is much higher. The reason is partly
derived from the physical characteristics of elderly females aged 60 or older, which include weakening muscle strength. Therefore,
it was verified that differentiated responses among female workers are needed in establishing accident prevention measures.

This study is meaningful in that the accident characteristics of male and female building cleaners were analyzed targeting the
accidents of the building cleaners causing 4 or more days of recuperation. The study results are presumed to be used as baseline
data to present a policy or guidelines to prevent accidents caused to building cleaners. However, there is a limitation that only
simple accident-related characteristics associated with building cleaners were analyzed. In this regard, a further study needs a
systematic approach including risk evaluation using the characteristics of accident frequency and/or intensity.
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