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Objective: The purpose of this study was to investigate the job stress factors of mobile
communication network construction workers using survey based on 'Job stress
factors evaluation tool for Koreans' that was developed by KOSHA in 2003.

Background: Due to the rapid growth of penetration rate of smartphone, the
necessity of LTE service changing from 3G network was brought up. The demand of
LTE network construction in a short period of time leads to the aggravation of the
job stress of mobile communication network construction workers.

Method: Two hundred and fifty workers who were in the mobile communication
network industry participated in this study, and among them 206 responses were
analyzed for this study due to the unreliability and insincerity of responses. The eight
job stress factors which are physical environment, job demand, job autonomy, relation
conflict, job instability, organizational system, inadequate compensation, workplace
culture were analyzed.

Results: The job stress factors of mobile communication network construction
workers were compared to those of other industry workers, and other work related
characteristics were analyzed. The results showed that the stress level of a physical
environment and job requirement were relatively higher than those of manufacturing
industry workers, meaning that mobile communication network construction workers
have rough working conditions and increased amount of work due to the demand
of LTE network construction. The stress level of physical environment for outdoor job
workers was relatively higher than that of indoor job workers. With the analytical
result for level of job satisfaction, significant difference was observed (p<0.05) with
every factor, and the job stress was found the highest with those not satisfied with
every factor

Conclusion: From the results of this study, the work loss due to the job stress could
be prevented, and accurate stress factors could be removed at the workplace.

Application: The results of this study may not represent the whole mobile network
construction workers, the effort for job stress management is needed to improve the
work efficiency and the workers' quality of life.

Keywords: Job stress, Mobile communication network construction workers, Body
part discomfort

1. Introduction

The mobile communication industry enables information exchange through the use
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of electromagnetic wave. The industry also enables people to overcome the spatial restrictions of wire communication using
limited electromagnetic wave resources, and enables to exchange information with anyone anywhere, anytime. The mobile
communication industry is a capital-intensive equipment industry requiring large scale facility investment such as the construction
of exchange stations or base stations.

Korea's mobile communication technology offers new services to subscribers in every eight years, and the need to convert 3G
network service to LTE (long term evolution) service emerged urgently, due to the data speed limit of 3G network. The reason
is that the penetration of smartphones rapidly grew, and the construction of LTE network in a short period of time has become
more necessary. The job stress that mobile communication network construction workers can have becomes more severe. Because
they need to construct wireless and wire network construction in and outside of buildings using various parts of human body,
operate relevant equipment, and carry out various types of work aboveground and underground installation work in view of
the work-related characteristics, there are diverse types of work burdening human body parts. Therefore, those workers complain
pain on neck, shoulder, back, arm, wrist, knee and foot/ankle, and they have a huge risk that such a pain can be linked with
musculoskeletal disorders. Since the job stress and burden on body may affect the stable service of mobile communication
network construction and work safety, they need to be examined and analyzed, and should be prevented.

NIOSH (1999) defined job stress as harmful physical and emotional response generated, when job requirements do not match
worker's ability, resources and demand. Job stress-related diseases emerge as a major factor of industrial accidents. Concerning the
previous studies on job stress conducted in Korea, they have been slightly concentrated on specific fields (teachers, nurses, office
workers and production workers). However, in the study of job stress and social and psychological health state of communication
industry workers by Park et al. (2005), 18 people or 3% of the 470 people survey subjects were surveyed as a healthy group, 135
people or 28% as a stress risk group, and the remaining 371 people or 67% as a potential stress group. Partial correlations between
job stress and social and psychological stress were revealed according to job characteristics, health-related characteristics and
personality characteristics.

In 2003 and 2004, the Korea Occupational Safety and Health Agency and Occupational Safety and Health Research Institute
developed the Job stress factors evaluation tool for Koreans suitable for Korean organizational structure and cultural characteristics
through two times of research. According to this evaluation tool, job stress factors are divided into physical environment, job
demand, job autonomy, relation conflict, job instability, organizational system, inadequate compensation and workplace culture.
The institute reports that job stress is caused by the factors within such categories, and that diseases, disease burden and economic
loss are caused in relation with job stress. The job stress evaluation tool for Koreans was used in many previous studies. In a study
of Lee (2001), "The effects of job stress on industrial accidents”, the job stress centered on workers in the construction and
manufacturing industries was used to analyze the effects of job stress on industrial accidents. According to a study on job stress
of workers in the distribution industry by Yoon et al. (2008), their job autonomy was lower than the workers in other industries,
and they received more job stress than other industries. In the analysis of Yoon et al. (2010) on job stress of workers in the airplane
complex parts manufacturing industry, they compared the workers in the manufacturing industry and those in the airplane complex
parts manufacturing industry in terms of the job standard classification, and the study results have been used to analyze job stress
by characteristics. In a study of Jung (2006) on relationship between job stress of subway engine drivers and musculoskeletal
disorders and mental nervous disease, and a study of Song et al. (2007) on job stress of airplane mechanics, the job stress factors
evaluation tool for Koreans was used for analysis.

This study identifies the factors causing job stress of network communication construction workers using the investigation chart
of job stress factors evaluation tool for Koreans, analyzes differences according to the characteristics, examines job stress factors,
and tries to help in devising measures to prevent the effects of job stress factors on individuals and organizations. This study
examined discomfort of each body part including neck, shoulder, back, arm/elbow, finger/wrist, knee, foot/ankle according to
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individual characteristics of the mobile communication network construction workers. Through the results, this study aims to be
helpful to the prevention of pain on each body part and musculoskeletal disorders.

2. Method
2.1 Subjects and period of study

This study performed a questionnaire survey targeting 250 mobile communication network construction workers of L Company,
one of the Korea's communication carriers. In view of work characteristics, the ratio of women is very low, and therefore this study
targeted only men. The survey period was for about four months from March 2012 to July 2012. Among 250 survey subjects, 206
questionnaire responses, excluding no responses and insincere responses (Respondents, whose reliability was low in response
results, such as those who answered insincerely on personal details, and whose response per factor was different in terms of
discomfort factor by body part) were analyzed.

2.2 Research method and content
2.2.1 Job stress

This study used "Job stress factors evaluation for Koreans" developed in consideration of Korean industrial sites and cultural
characteristics by referring to various job stress evaluation tools of previous studies in order to find out job stress of the mobile
communication network construction workers. The questionnaire consisted of 43 questions, and was classified into eight job stress
factors: physical environment, job demand, job autonomy, relation conflict, job instability, organizational system, inadequate
compensation and workplace culture. Using this questionnaire, a comparative analysis is possible with other industries and
occupations on job stress study results. The details of each job stress factor are as follows:

1) Physical environment (three questions): This refers to general physical environment that can affect job stress of a worker, and
it is generally the risk of work type, air pollution and burden on body.

2) Job demand (eight questions): This means the burden of job. Time constraint, workload increase, responsibility and excessive
job burden belong to job demand.

3) Job autonomy (five questions): This means the right for decision making on job and discretion use level on one's job. Technical
discretion, autonomy, work predictability and job performing right belong to job autonomy.

4) Relation conflict (four questions): This is to evaluate personal relationship such as help from seniors or between colleagues or
the lack of support. Peer support, superior's support and overall support belong to relation conflict.

5) Job instability (six questions): This refers to the degree of stability on one's occupation or job. Job seeking opportunity and
employment instability belong to job instability.

6) Organizational system (seven questions): This is to evaluate job stress factors including organizational politics and operating
system, organization's resources, conflicts within the organization and rational communication.

7) Inadequate compensation (six questions): This is to evaluate whether the compensation expected on job is adequate. Respect,
internal motive and inadequate expectation belong to inadequate compensation.

8) Workplace culture (four questions): This is to evaluate whether Korean collectivism culture, irrational communication system
and informal workplace culture function as stress factors unlike the Western worlds' formal rationalism workplace culture.

The Korea Occupational Safety and Health Agency and Occupational Safety and Health Research Institute (2004) has a method

to simply add actual score of each section, based on the questionnaire result on each item in job stress evaluation, and a
method to equally convert eight sections into 100 points. Because the number of questions in each section is different in the
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first method, and also some section’s score may be reflected excessively, when job stress factor is expressed as one score, this
study used the method to convert each section into 100 points as shown in Equation 1.

(Actual score — No. of questions) < 100
Converted score for each section = M
Predictable highest score — No. of questions

For example, relation conflict consists of four questions, and the highest and lowest scores of each question are four and one, and
therefore the predictable highest score is 16 points, and the number of questions is four. Based on these, the converted score
can be calculated. If actual score is 16 points, the converted score will be 100 points.

This study conducted a result analysis using SAS 9.3 through the collected data, and identified correlations between the social
demographic characteristics, job characteristics and health characteristics and job stress of the survey subjects.

3. Results
3.1 Job stress
3.1.1 Social demographic features and general matters

The mean age of 206 survey subjects was 33.5, and 40s and older accounted for 17.0%, the lowest, and the late 30s was 23.9%
(35~39 years old), and 20s was 27.7% (29 years old and younger). Early 30s was 31.6% (30~34 years old), the highest according
to distribution by age bracket. As for service period, one year and less was 32.0%, the highest, followed by 2~5 years (30.6%),
5~10 years (18.9%) and ten years and more (18.5%). Concerning position, employee was the highest at 42.7%, followed by deputy
section chief and section chief at 38.7%, deputy department manager and department manager at 18.6%. As for work type,
outdoor job (ground equipment operation, in-building equipment operation, optimization and subminiature demolition) was 49.5%,
followed by facility task (in-building facility installation, ground facility installation, facility management and administration and
subminiature installation) at 32.0% and indoor job (operation support team, network monitoring and civil complaints) at 18.6%.
Among the survey subjects, smokers were 57.8%, higher than the non-smokers (42.2%). Regarding drinking, drinkers were 78.3%,
three times higher than non-drinkers (21.8%). Looking at exercise, the respondents not exercising regularly were 66.0%, two times
higher than the respondents regularly exercising (34.0%). The respondents not doing hobby or leisure activities were 51.9%, higher
than those doing hobby and leisure activities (48.1%). As for sleeping time, the respondents having no enough sleeping time were
57.8%, higher than those having enough sleeping time (42.2%).

3.1.2 Job stress factors for mobile communication network construction workers

Table 1 shows the job stress analytical results of the survey subjects. As score is higher in each factor item, job stress is evaluated
higher. The job stress of manufacturing industry workers and mobile communication network construction workers by standard
industrial classification was compared (#test).

For #test, two assumptions are needed. First, the parent group should have regular distribution or sample size should be large.
Second, the variances of the two groups should be the same. In the survey data to be dealt with in this study, only the mean,
distribution and the number of samples are just known. According to Howell (2007), the first assumption is established, because
the number of samples is sufficiently large (the number of samples in this study: 206, number of samples to be compared: 7079,
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1831). Concerning the second assumption, the #test is possible by the Welch-Satterthwaite solution, despite no same variance
of the two groups, and this was used in a study of Yoon et al. (2010), which was also referred to.

Table 1. The mean (s.d) and #test analysis for mobile communication network workers by job stress factors (converting score)

Communication network
4o | Communication network | M B factuing woriers
Factors questions classification by standard industrial
classification

Mean (s.d) t-test
Physical environment 3 51.54 (19.85) 48.93 (18.39) 0.032"
Job demand 8 52.04 (15.96) 49.69 (18.88) 0.019"
Job autonomy 5 50.19 (13.52) 53.44 (12.83) 0.000"
Relationship conflict 4 38.66 (14.26) 40.44 (13.42) 0.039"
Job instability 6 46.89 (14.46) 51.75 (12.83) 0.000”
Organizational system 7 46.71 (15.53) 52.53 (15.11) 0.000"
Inadequate compensation 6 42.26 (15.01) 51.03 (14.66) 0.000"
Workplace culture 4 37.32 (14.22) 39.74 (12.94) 0.008"

* p<0.05, ** p<0.01

According to a result of #test, statistically significant differences (p<0.05) were shown in all factor items, as a result of comparison
of mobile network communication construction workers and manufacturing industry workers. The job stress of the mobile network
communication construction workers was lower in such factor items as job autonomy, relation conflict, job instability, organizational
system, inadequate compensation and workplace culture than the manufacturing industry workers. However, job stress of the
mobile network communication construction workers was higher than manufacturing industry workers in physical environment
and job demand. The result is considered to be derived from the fact that working environment is not good, compared to the
manufacturing industry, and that demand for communication network increases.

3.1.3 Job stress factors according to job-related characteristics

Table 2 shows job stress analytical results according to job-related characteristics, and job stress was analyzed from the age, work
details, work evaluation, service years, position and work satisfaction aspects.

As a result of job stress analysis according to age, significant differences (p<0.05) were shown in physical environment, job
demand, job instability and workplace culture. In the physical environment and job demand aspects, a difference was shown in
the 30s and older age group, compared to those in 20s, which can be regarded as the physical environment, namely stress on
the physical environment that workers were faced with continuously accumulated, as age increased. Also, burden on job is
considered to increase, according to higher age in terms of job demand item. Concerning job instability, workers' complaints on
their job or job stability increased, as age increased. Regarding workplace culture, different results were confirmed between the early
30s and the middle 30s. Based on the criteria at the time of starting point of this study (2013), the different birth years of those
younger than the middle 30s (born after 1980) and those older than the middle 30s (born before 1980) revealed workplace culture
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differences. In other aspects (job demand, job autonomy, relation conflict, organizational system and inadequate compensation),
no significant difference by age (p>0.05) was not revealed.

As a result of analysis of work details, significant differences (p<0.0.5) were revealed in the physical environment and inadequate
compensation factor items. From the physical environment, the stress level of the outdoor job workers was higher than those
of indoor job and facility task workers. According to the analytical results, the outdoor job workers have higher risks such as risk
of work type, air pollution and burden on body than the other type job workers. From the inadequate compensation aspect, the
outdoor job workers' stress level was higher than that of indoor job and facility task workers. Based on such two results, the
correlation between satisfaction and inadequate compensation can be ascertained from the physical environment aspect, and
those results can be revealed when compensation is the same, despite the lack of the physical environment aspect. Significant
differences (p>0.05) were not revealed in the remaining job stress factor items (job demand, job autonomy, job instability,
organizational system and workplace culture).

Concerning the subjective work evaluation item, significant differences (p<0.05) were shown in all items, and one's own subjective
work evaluation criteria can have quite a correlation with job stress.

Significant differences (p<0.05) were shown in all factor items from the service years aspect. Namely, job stress increased, as
service years were longer. The mobile communication network construction workers worked for ten years and more showed a
difference from those worked for different years. Actually, job stress difference was confirmed between those worked for ten
years and more and those for less than ten years.

Regarding position, significant differences (p<0.05) were shown in all factor items except relation conflict. Differences were
confirmed between general employees and those with title in such factor items as physical environment, job demand, job
instability, organizational system, inadequate compensation and workplace culture. From the job autonomy aspect, there were
differences among the employees, deputy department managers and department managers.

All these are interpreted that job stress decreases, as job autonomy increases for higher positions. In other factor items except job
autonomy, it was confirmed that job stress was not always higher for lower positions.

Table 2. The comparison of job stress factors according to job related characteristics (converting score)

Physical Job Job Relationship Job Organizational Inadequate Workplace
environment demand autonomy conflict instability system compensation culture
Mean (s.d) Mean (s.d) | Mean (s.d) Mean (s.d) Mean (s.d) Mean (s.d) Mean (s.d) Mean (s.d)
20 42.69 44.01 48.19 36.16 40.51 4252 37.90 3214
> (21.29)B (16.02)B (15.69) (18.28) (14.80)B (17.44) (46.07) (14.25)B
30~34 54.02 51.06 4933 3817 47.35 549.69 43.65 36.51
(21.29A (12.16)AB (17.77) (13.96) (11.28)AB (14.57) (13.64) (13.25)AB
Age 3539 58.50 58.84 52.52 4048 50.34 4752 44.56 4150
(20.00)A (16.66)A (14.25) (13.07) (16.21)A (15.37) (14.56) (14.88)A
Over 40s 51.63 57.38 51.81 40.95 51.27 47.07 43.63 41.19
(18.73)AB (15.16)A (11.44) (7.11) (13.48)A (13.16) (15.42) (12.45A
14 0.003" 0.0001™ 0327 0.324 0.0006™ 0.0883 0.0817 0.002"
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Table 2. The comparison of job stress factors according to job related characteristics (converting score) (Continued)
Physical Job Job Relationship Job Organizational Inadequate Workplace
environment demand autonomy conflict instability system compensation culture
Mean (s.d) Mean (s.d) | Mean (s.d) Mean (s.d) Mean (s.d) Mean (s.d) Mean (s.d) Mean (s.d)
Indoor 4475 51.39 50.56 3833 39.52 4746 45.03 4238
job (20.83)B (15.69) (12.38) (13.74) (18.45) (16.24) (16.38)AB (16.62)
Facility 4767 50.34 4763 36.96 36.83 4633 42.06 39.62
Task tasks (17.00)B (13.25) (11.76) (12.68) (12.22) (13.11) (12.34)B (11.98)
types
Outdoor 56.96 5443 51.81 4044 37.98 47.58 51.25 4456
job (19.33)A (16.81) (14.40) (15.17) (13.41) (14.31) (15.56)A (15.92)
1% 0.0007" 0.247 0.155 0318 0.066 0.859 0.0007" 0.133
Adequate 47.21 45.20 47.30 3478 43.30 40.73 36.71 3315
q (18.33)B (14.28)B (12.87)B (12.64)B (13.82)B (14.68)B (13.48)B (13.51)B
Job . 57.88 57.77 5267 41.89 49.90 51.85 46.94 40.83
evaluation | Hard
(18.98)A (15.06)A (13.63)A (14.78)A (14.36)A (14.42)A (14.69)A (13.91A
P 0.001" 0.0001™ 0.004" 0.001" 0.001" 0.0001™ 0.0001" 0.0001™
<vr 47.14 47.37 47.88 35.55 42.71 41.00 37.01 3248
Y (21.62)B (16.18)B (13.98)B (13.79)B (15.46)B (15.36)B (14.77)C (15.79)B
205 vrs 50.00 50.13 4868 36.90 43.92 46.08 41.09 37.04
No. of Y (17.97)AB (16.03)B (13.53)B (14.57)B (13.26)B (14.45)AB (14.08)BC (12.32)B
0.0
years 5.9 vr 54.70 5417 50.26 41.00 48,05 51.29 46.45 3761
worked yrs (18.80)AB (14.66)AB (13.92)AB (16.12)AB (12.23)B (17.48)A (14.37)AB (13.41)B
> 10 vrs 5848 61.07 56.67 4452 57.75 53.13 4940 46.27
Y (18.93)A (12.86)A (10.37)A (10.48)A (11.00A (12.05)A (14.09A (10.73)A
1% 0.025" 0.0002" 0.009" 0.009" 0.0001™ 0.0003™ 0.0001" 0.0001™
Junior 46.14 45.63 47.69 35.55 40.76 43.20 38.02 3294
staff (20.96)B (15.48)B (14.53)B (15.98) (14.25)B (16.54) (15.44)B (14.91)B
Deputy
chief & 55.85 5542 50.74 39.04 49.93 49.87 46.42 3947
. (17.40)A (14.75)A (13.60)AB (14.48) (13.68)A (15.73) (15.12)A (13.15A
Rank Chief
Deputy
head & 56.76 61.15 55.68 42.79 54.65 49.34 44.60 4324
Head (19.38)A (1231MA (74MA (8.82) (9.84)A (10.25) (10.33)A (12.24)A
1% 0.002™ 0.0001™ 0.009” 0.087 0.0001™ 0.015" 0.001™ 0.0003™
Satisfy 35.19 41.67 43.81 3214 4233 3878 33.60 3353
(16.81)C (16.13)C (14.59)B (15.89)B (15.90)B (15.87)C (14.36)C (15.01)B
Average 54.48 53.61 51.90 39.76 47.18 46.89 4321 37.06
Job g (18.60)B (14.96)B (12.67)A (12.62)A (13.67)AB (13.98)B (13.63)B (13.85)B
satisfaction
Unsatidfy 65.50 6333 51.33 44,58 54.44 62.14 5439 4708
(13.30A (9.62)A (13.87)A (17.37)A (13.92)A (13.51MA (16.21)A (1091MA
P 0.0001™ 0.0001™ 0.002" 0.001" 0.007" 0.0001" 0.0001" 0.002"

* p<0.05, ** p<0.01

In the work satisfaction level, this study classified the satisfaction level into satisfied, average, dissatisfied variables, and significant
differences (p<0.05) were shown in all factor items of job stress. All these were evaluated by workers subjectively regarding job
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satisfaction, and those felt satisfied with work received less job stress.
3.1.4 Job stress factors according to health-related characteristic

Table 3 shows job stress factor analysis results according to health-related characteristics. Statistically significant differences were
not revealed in all items in terms of stress level of each item according to smoking (p>0.05).

As a result of stress level according to drinking, statistically significant differences (p<0.05) were confirmed in relation conflict and
workplace culture factor items. This means that the drinking group had more job stress than the non-drinking group, and the
drinking is interpreted as affecting personal relations within a workplace. This study confirmed that Korean get-together dining

and workplace culture characteristics are related with drinking.

Table 3. The comparison of job stress factors according to health-related characteristics (converting score)

Physical Job Job Relationship Job Organizational | Inadequate Workplace
environment demand autonomy conflict instability system compensation culture
Mean (s.d) Mean (s.d) Mean (s.d) Mean (s.d) Mean (s.d) Mean (s.d) Mean (s.d) Mean (s.d)
Yes 5229 (1854) |51.89 (15.10) |51.09 (1343) |39.39 (1471) |47.67 (13.79) |47.17 (1497) |4291 (1422) | 3828 (13.57)
Smoking | No 50.52 (21.60) |52.25(17.17) |4897 (13.63) |37.65 (13.65) |45.82 (1536) |46.07 (16.36) |41.37 (16.07) | 3598 (15.06)
14 0.530 0873 0.266 0.393 0.369 0.624 0474 0.258
Yes 47.16 (18.68) |52.97 (15.99) |51.01 (13.21) | 39.94 (14.19)A | 47.86 (14.00) |47.53 (1546) |43.18 (14.66) | 38.68 (14.80)A
Drinking | No 5278 (20.06) | 4867 (15.53) |47.26 (13.34) | 3391 (13.66)B | 4343 (15.68) |43.74 (15.63) |38.89 (15.95) | 32.39 (10.67)B
P 0.094 0.114 0.100 0.014" 0.073 0.158 0.097 0.009™
Yes 45.73 (19.11)B | 49.05 (15.72) | 49.14 (12.70) | 36.69 (14.94) |44.69 (14.03) | 43.57 (16.21)B | 39.72 (15.78) | 36.15 (15.21)
Exercise | No 5449 (19.64)A | 53.61 (15.91) | 50.74 (13.94) |39.63 (13.86) |47.98 (14.60) | 4830 (1499)A | 45.53 (14.50) | 37.90 (13.72)
1% 0.003" 0.052 0425 0.169 0.128 0.042 0.090 0410
Yes 4392 (18.61) |49.96 (15.88) |49.16 (11.88) |37.93 (1440) | 44.79 (14.07)B | 45.91 (15.61) |41.07 (15.29) | 37.03 (15.45)
Hobby | No 53.58 (20.80) |53.93 (15.86) |51.15(14.87) |39.31 (14.17) | 48.79 (1461)A |47.44 (1550) |43.38 (14.73) | 37.58 (13.08)
P 0.125 0.075 0291 0496 0.049° 0492 0277 0.784
Enough 44.06 (18.52)B | 46.41 (15.53)B | 46.59 (13.54)B | 36.14 (15.32)B | 43.55 (14.60)B | 42.63 (16.96)B | 38.82 (15.98)B | 36.21 (14.87)
Z';Zping ,:r?(:ugh 57.06 (19.05)A | 56.14 (15.04)A | 52.83 (12.94)A | 40.52 (13.18)A | 49.42 (13.89)A | 49.75 (13.68)A | 44.78 (13.79)A | 38.15 (13.73)
P 0.0001™ 0.0001™ 0.001™ 0.031" 0.004™ 0.001" 0.005" 0.338
Yes 47.20 (18.65)B | 48.71 (14.27)B | 48.07 (12.57)B | 37.46 (13.22) | 45.11 (14.00) |45.03 (1543) 40.93 (15.30) | 35.65 (13.52)
]I;?SLC:I No 56.48 (20.11)A | 55.71 (16.96)A | 52.58 (14.20)A | 40.00 (15.31) |48.94 (14.78) | 48.58 (15.51) 4374 (14.61) | 39.21 (14.83)
1% 0.0007" 0.002™ 0.017" 0.207 0.061 0.108 0.186 0.075
Sometimes | 46.45 (19.61)B | 46.65 (14.41)B | 46.67 (11.53)B | 34.80 (13.12)B | 44.81 (12.89) | 42.86 (14.65)B | 38.46 (13.59)B | 33.61 (12.81)B
:’\:teigfjael Frequently | 55.86 (19.10)A | 56.47 (15.86)A | 53.15 (14.39)A | 41.82 (14.43)A | 48.64 (15.50) | 49.89 (15.59)A | 45.35 (15.45)A | 40.39 (14.66)A
1% 0.001™ 0.0001" 0.001™ 0.0004™" 0.061 0.001™ 0.001™ 0.001™

* p<0.05, **; p<0.01
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As a result of job stress level according to regular exercise, significant differences (p<0.05) were shown from the physical
environment and organizational system aspects. No significant differences (p>0.05) were shown statistically in the remaining
factor items except for the two factor items. Although the group not regularly exercising was not statistically significant than the
group regularly exercising, job stress was evaluated highly in all factor items numerically: Especially, the stress level was high in
the physical environment and organizational system.

Concerning hobby; statistically significant differences (p>0.05) were not shown in all factor items except job instability.

As for sleeping time, statistically significant differences (p<0.05) were shown in all factor items except workplace culture in both
the group thinking their sleeping time is enough, and the group thinking their sleeping time is not enough. Job stress was lower
in the former group than the latter group. From this, this study confirmed sleeping time has quite a correlation with job stress.

As for physical fatigue, job stress was higher in the group feeling physical fatigue than the group not feeling physical fatigue, and
especially statistically significant differences (p<0.05) were shown in the physical environment, job demand and job autonomy
factor items.

Concerning mental fatigue, there were statistically significant differences of job stress (p<0.05) in the group feeling mental fatigue
in all factor items, compared to the group not feeling it. From this, it was confirmed that a direct correlation was shown between
mental aspect and job stress.

3.1.5 Evaluation result for discomfort by body part

This study conducted a survey on whether the survey subjects felt discomfort, or pain, ache, stiffness and burning by body part
within the recent one year, and the surveyed body parts were neck, shoulder, back, arm/elbow, wrist/finger, knee and foot/ankle.
According to Figure 1, discomfort on neck, shoulder and back was relatively more severe than the discomfort on other body parts:
The respondents felt discomfort or pain in the following order: shoulder (48.1%), neck (47.1%), back (40.3%), knee (30.1%) finger
and finger (23.3%), arm and elbow (19.4%), and foot and ankle (15.5%). Especially, the ratios of discomfort or pain on the upper
body parts were high, followed by knee.

In Figure 1, the severity of symptom of the respondents, who answered they felt discomfort or pain, was surveyed with five levels,

Neck
50
Feet/Ankle gg Shoulder
2
— Yes
Knee Back
Wrist/Finger Arm/Elbow

Figure 1. Pain reported for each body part

http://jesk.or.kr



558 Dong-Gu Lee, et al. J Ergon Soc Korea

and five levels (very weak, weak, average, severe and very severe) were presented. Concerning the degree of pain, the respondents
answered they felt discomfort or pain in the following order: 39.3% of the total respondents said they had pain on the neck,
39.4% on the shoulder, 39.8% on the back, 43.4% on the knee, 37.6% on the wrist and finger, 30.0% on the arm and elbow, and
25.8% on the foot and ankle (Table 4). The discomfort or pain on the neck, shoulder, back and knee was more severe than that

on other body parts.

Table 4. Degree of body part discomfort

Body part Very weak Weak Average Severe Very severe
Neck 20.2% 40.5% 34.8% 34% 1.1%
Shoulder 25.3% 354% 31.3% 71% 1.0%
Back 17.9% 42.3% 26.9% 9.0% 3.9%
Arm/Elbow 25.0% 45.0% 25.0% 5.0% 0%
Wrist/Finger 33.3% 29.2% 31.3% 42% 2.1%
Knee 23.3% 33.3% 35.0% 6.7% 1.7%
Feet/Ankle 35.5% 38.7% 25.8% 0% 0%

Figure 2 shows the analysis of ratios complaining discomfort or pain at severe and very severe levels among the five discomfort
or pain severity levels by body part. Outdoor job workers showed the highest level in all body parts except knee. Especially, more
than 65% showed discomfort or pain on the neck and shoulder parts. Due to network construction work features, workers work
outdoors in many cases, and their working postures are unstable, and inferior working environment are conjectured to be major
causes. 52% of facility task workers felt discomfort or pain on the knee, the highest, which implies that used body parts are slightly
different according to task type. When it comes to indoor job position, the discomfort level was about 10%, except arm and wrist
parts, which implies that physical activities are smaller than other task typed (outdoor job, facility task). However, arm and wrist
showed more than 30% of discomfort level, which implies that the ratio of computer work and paper work is considered huge.

Neck
80
Feet/Ankle 60 Shoulder
40 )
....... |
2%,5_' ndoor job
. 20, '.".a — = Facility task
st 1 , 4 Arm/Elbow Outdoor job
Knee Back

Figure 2. Percentage of more than 'Severe' pain for each body part by task types
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4. Summary and Discussion

This study analyzed the effects of job characteristics and health-related characteristics on job stress targeting mobile communication
network construction workers.

As the analysis tool, this study carried out a questionnaire survey by devising the questionnaire based on the basic evaluation
tool among the "Job stress factors evaluation tools for Koreans" developed by the KOSHA in 2003, and analyzed the survey results.
This study also comparatively analyzed the job stress of manufacturing industry and communication industry by standard industrial
classification. To find major causes of job stress, this study compared and analyzed job stress by characteristics. This study also
identified whether there was body part discomfort such as pain, ache, numbness, stiffness, burning and sensory paralysis for the
past 12 months on neck, shoulder, back, arm/elbow, hand/wrist, knee and foot/ankle of those workers.

According to the comparison results with the manufacturing industry by standard industrial classification, the job stress of the
mobile communication network construction workers was lower than the manufacturing workers in job autonomy, relation conflict,
job instability, organizational system, inadequate compensation and workplace culture. The job stress of the mobile communication
network construction workers was higher in the physical environment and job demand than that of the manufacturing workers.
Since outdoor job is the mainstream job, compared with the manufacturing industry, such results are conjectured to be derived,
because the working environment of the mobile communication network construction workers is tough, and the workload increases,
owing to LTE demand increase.

This study analyzed job stress from the aspects of age, task type, work evaluation, service years, position and work satisfaction
as job stress factors according to workers' characteristics. As a result of job stress analytic result according to age, significant
differences were shown in physical environment, job demand, and job instability and workplace culture. As age went up, job
stress was continuously accumulated. As a result of analysis on work details, significant differences were shown in the physical
environment and inadequate compensation. From the physical environment aspect, outdoor job workers' job stress level was
higher than that of indoor job and facility task workers. According to subjective work evaluation result, the subjective work
evaluation criteria had quite a correlation with job stress. Regarding service years, significant differences were revealed in all items,
which implies that job stress increases, as service years are longer. There was quite a correlation between service years and job
stress. Concerning position, significant differences were confirmed in all factor items except relation conflict. As for work satisfaction,
significant differences were shown in all factor items, and quite a correlation between worker's satisfaction level and job stress
was ascertained.

As for job stress factors analysis according to health-related characteristics, this study analyzed job stress from the aspects of
smoking, drinking, exercise, hobby, sleeping time, physical fatigue and mental fatigue. Significant differences were not shown in
all factor items concerning stress level in each item according to smoking. As for job stress level according to drinking, statistically
significant differences were confirmed in relation conflict and workplace culture factor items. As a result of analysis on job stress
according to regular exercise, significant differences were revealed in the physical environment and organizational system aspects,
and no statistically significant differences were shown in the remaining aspects except the two aspects mentioned above. Regarding
hobby, no statistically significant differences were revealed in all factor items except job instability. However, job stress was evaluated
higher in the group having hobby than the group having no hobby in all factor items. As for sleeping time, statistically significant
differences were shown in the group thinking they had enough sleeping time than the group not thinking so in all factor items
except workplace culture. Although no statistically significant differences were shown, there was a correlation between sleeping
time and job stress in all factor items. Concerning physical fatigue, job stress was higher in the group feeling physical fatigue than
the group not feeling physical fatigue in all factor items. Regarding mental fatigue, job stress of the group feeling mental fatigue
was higher than the group not feeling mental fatigue.
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Concerning discomfort evaluation by body part, this study carried out a survey on whether the subjects felt discomfort by body
part for the past one year. The surveyed body parts were neck, shoulder, back, arm/elbow, wrist/finger, knee and foot/ankle. The
body parts with pain the most were in the following order: shoulder, neck, back, knee, wrist/finger, arm/elbow and foot/ankle. The
ratios of feeling discomfort or pain on the upper body parts were high, followed by knee. This study found out that the ratios of
feeling discomfort or pain on the bigger body parts were high. Because the mobile communication network construction workers
have complex task characteristics, discomfort or pain was not limited to specific body parts, but spread to various body parts. The
degree of pain by body part was surveyed on the basis of five levels (very weak, weak, average, severe and very severe). This
study found that pain under average was mainly caused. Looking at task type and the degree of pain, the degree of pain was
relatively more severe in outdoor job on almost all body parts. More than 60% of the workers, who answered severe and very
severe on the pain of neck and shoulder, were outdoor job workers, and more than 50% were accounted for in other body parts
except knee. Concerning indoor job workers, about 30% of them showed severe and very severe pain on wrist and arm, which
is considered due to mainly computer and paper work.

This study investigated the job stress of the mobile communication network construction workers constructing mobile communication
network, and discomfort by body part, as the demand for network construction rose, due to mobile communication business
expansion, and resulting explosive work increase. In view of network construction work features, the workers received lots of stress
from the physical environment aspect, and they felt relatively more discomfort on the neck and shoulder. This study is judged to
offer an opportunity to consider the improvement of work intensity and work method of the mobile communication network
construction workers. In addition, more attention is needed to be paid to finding improvement measures through harmful factor
investigation.
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