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Background: This study analyzes the linear and non-linear effects of the hard and soft dimensions of job
quality on the overall health of wage workers. It also examines the congruence or fit between the hard
and soft job quality on the overall health of wage workers.

Methods: This study measured thirty indicators that constitute job quality and reduced the indicators
into twelve sub-dimensions of job quality using reflective factor analysis. In addition, this study derived
two dimensions of job quality from the twelve subdimensions, namely the hard and soft job quality using
formative factor analysis. This paper applied the response surface analysis to analyze the congruence
effect between the two dimensions of job quality.

Results: A logarithmic relationship was found between the dimension of hard job quality and the
worker’s overall health. This study also verified that the congruence effect between the two dimensions
of job quality does not exist, and the combined effect of job quality is lower when the two dimensions of
job quality are at the same level than the effect when either level of job quality is high or low.
Conclusions: Although hard and soft job quality has independent positive effects on the overall health of
wage workers, the two dimensions of job quality are not congruent or not in harmony with each other.
This incongruence between hard and soft job quality, together with a higher impact of hard job quality,
suggests that the role of soft job quality on overall health is relatively limited.

© 2022 THE AUTHORS. Published by Elsevier BV on behalf of Occupational Safety and Health Research
Institute, Korea Occupational Safety and Health Agency. This is an open access article under the CC BY

license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction

hours, social environment, skills and discretion or autonomy, job
prospects, and income. The effect of certain attributes of job quality

Job quality has been studied as an important factor for job stress,
physical, and mental health, thereby increasing life satisfaction or
quality of life [1—4]. Policymakers and international organizations
have increased awareness of job quality over the past two decades,
and research to define and measure job quality has resulted in the
development of several international frameworks on the quality of
jobs [5—7]. These frameworks have expanded their role as a basis
for establishing better labor relations and policies, proposing a
wide range of information for industrial and international com-
parisons. The European Foundation for Improving Living and
Working Conditions (EWCS), e.g., developed a framework for
measuring job quality in 33 European countries based on the re-
sults of the 5th EWCS. This framework consists of seven di-
mensions: physical environment, labor intensity, quality of working
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on the health of wage workers, such as the physical environment of
jobs and working hours, has been studied considerably [8—10].
However, few studies have analyzed the impact of job quality on
health with a comprehensive index to examine the role of job
quality as a whole.

Various attributes or indicators of job quality can be organized
into several conceptual and abstract dimensions, and distinguish-
ing job quality into two contrasting dimensions such as hard and
soft can be a simple but effective method to analyze the impact of
job quality [11]. This dimensional classification or mapping can be
helpful when linking the job quality of employees with general
management issues to compare and select more effective measures
for not only the effectiveness and performance at the organiza-
tional level but also the health and well-being at the individual
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level [12,13]. However, few studies have tried to reduce various
indicators of job quality into hard and soft dimensions and analyze
the effect of each dimension on the health of wage workers.
Adapting the job quality frameworks of previous studies [5,7,11—
13], this study defined that the hard dimension of job quality en-
compasses the elements in terms of physical and contractual
working conditions including the physical working environment,
working hours, and intensity of work. The soft dimension consists
of elements related to social and cultural aspects in the working
environment including social support and discretion in the work-
place, job prospects, and earnings. Unlike previous research, how-
ever, this study examines the dimensionality of job quality using
factor analysis, suggesting that numerous job quality indicators can
be reduced to higher dimensions of the hard and soft job quality.

Meanwhile, both the hard and soft dimensions of job quality
represent the contrasting aspects and conditions of a good job that
is not mutually substitutable and congruent to each other.
Congruence, in social science research, refers to the degree to which
business elements such as job, people, structure, and culture are
harmonized or consistent in an organization [14]. The entire or-
ganization as a system works efficiently and effectively when these
elements of management are consistently matched and fit with
each other to support and promote the performance of an organi-
zation. Applying this concept of consistency or optimal combina-
tion to the concept of job quality, it can be assumed to have a
greater positive effect on the health of wage workers if the two
dimensions of job quality are implemented together with higher
congruence. However, studies on the existence and the effect of
congruence between hard and soft dimensions of job quality are
extremely rare, failing to provide opportunities to understand the
interaction between two dimensions of job quality.

The purpose of this study is threefold. First, it is to investigate
the indicators of the job quality of wage workers using raw data
from the Institute for Occupational Safety and Health in Korea and
to show whether these indicators can be statistically summarized
into the hard and hard dimensions. Second, this study will analyze
the linear and non-linear effects of the hard and soft dimensions of
job quality on the health of wage workers. Third, it will examine the
congruence or fit between hard and soft job quality on the overall
health of wage workers. By analyzing the relationship between the
hard and soft dimensions of job quality from the perspective of
congruence, the interactive effect of hard and soft dimensions of
job quality on the overall health of wage workers can be more
accurately explained.

2. Materials and methods

This study uses the survey data from the 5th Korean Working
Conditions Survey (KWCS) funded by the Occupational Safety and
Health Research Institute (OSHRI) of South Korea. This survey
sampled 50,205 workers in 2017 from a population consisting of
wage workers, non-wage workers, and self-employed workers.
Excluding self-employed and non-wage workers, this study used
only the samples of wage workers and the final number of samples
was 29,818 after excluding observations with missing variables
defined in this study.

Following the framework that proposes indicators for
measuring seven dimensions, this study established the hierar-
chical layers or structures based on the questionnaire items of the
KWCS that were designed to share questionnaires with EWCS. In
the Appendix I, the first layer consists of seven dimensions, the
second layer consists of twelve sub-dimensions, the third layer
consists of thirty indicators, and the fourth layer consists of eighty-
seven survey questionnaire items. The indicators that have more
than one questionnaire item were represented with the ordinal

reliability coefficients which all have 0.7 or greater value enough to
justify reliability [15]. Appendix II showed the result of the factor
structure of indicators and factor loadings with the reliability and
validity statistics for sub-dimensions of job quality. The factor
loadings of all indicators exceed 0.6, all the composite reliability
coefficients for each sub-dimension exceed 0.7, and all the average
variances extracted (AVEs) for each sub-dimension also exceed 0.5.
These results confirmed that the indicators compose the constructs
of each sub-dimension with good reliability and convergent val-
idity. Appendix [l exhibited the correlations among sub-
dimensions versus the square roots of AVEs of sub-dimensions to
examine the discriminant validity among sub-dimensions. The ta-
ble indicated that the square roots of AVEs shown on the diagonal
are greater than the off-diagonal elements in the corresponding
rows and columns, demonstrating adequate discriminant validity
for all sub-dimensions of job quality. It is noted that the sub-
dimension of earnings is not included in Appendix II and
Appendix III because it has only one indicator.

All indicators of sub-dimensions were normalized and averaged
to build the sub-dimension scores and Table 1 summarizes the sub-
dimension scores of job quality with means and standard deviations.

Instead of using a reflective model to analyze factors affecting the
overall health of wage workers and job quality, this study used a
formative model to examine the multi-dimensional structure of job
quality [16]. This is because the sub-dimensions of job quality or
overall health represent many dimensional areas, each sub-
dimension collectively constitutes job quality, sub-dimensions such
as physical environment cannot be substituted for other sub-
dimensions of job quality, and each sub-dimension is not assumed
to be correlated with other sub-dimensions [17]. Meanwhile, this
study used the partial least squares (PLS) method to analyze the
factor structure with a formative model, assessing the reliability and
validity of sub-dimensions within the framework of the PLS method.

Table 2 shows the minimum and maximum values, regression
coefficients or indicator weights, variance inflation factors (VIF),
and effect sizes measured by f-square coefficients for each sub-
dimension of job quality. This study first investigated the factor
structure with the assumption that the seven sub-dimensions of
the physical environment, work demands and pace, emotional
demands, work duration, working time arrangements, protection,
and earnings consist of the hard dimension of job quality. In
addition, the five sub-dimensions of social support, work discre-
tion, training, career prospects, and job security were assumed to
construct the soft dimension of job quality and test whether job
quality can be constructed as two dimensions with twelve sub-
dimensions that this study established based on the factor anal-
ysis results as explained above. The result of this initial structural
assumption showed that the indicator weight of the sub-dimension
of earnings assigned to the hard dimension of job quality
was —0.052 with a negative value and effect size of 0.004, meaning
that the earning sub-dimension cannot be the component of the
hard job quality dimension. Thus, this sub-dimension of earnings
was reassigned to the soft dimension of job quality and the result
showed that the indicator weight changed to 0.271 and the effect
size also increased to 0.161. These findings verified that the sub-
dimension of earnings should be the component of soft job qual-
ity and the content and convergent validity of the dimensional
structure and twelve components. Table 2 shows the final results
that all sub-dimensional indicators have significant relationships
with hard or soft dimensions of job quality at the p < 0.001 level,
showing the reliability and validity of each sub-dimension of job
quality [18]. The values of all VIF are less than 2.0, satisfying strict
criteria of multicollinearity and confirming that there was no
problem due to overlaps between items [19]. The effect sizes of all
the sub-dimensions were greater than 0.24, confirming that all the
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Table 1

Sub-dimensions and indicators of job quality dimensions, health, and socioeconomic status with summary statistics ™'

Dimension Sub-dimension Indicator Mean Standard deviation
Hard job quality Physical environment Posture-related risks, ambient risks, biological and chemical risks. 0.793 0.135
Work demands and pace Quantitative demands, pace determinants and interdependency, 0.713 0.181
emotional demands
Emotional demands Interpersonal stress, Client aggression, Emotional disturbance 0.717 0.185
Work duration Duration, atypical working time 0.817 0.203
Working time arrangements Setting working time arrangements, informing working time changes, 0.882 0.155
flexibility in arrangements
Protection Adverse social behavior, discrimination 0.648 0.149
Soft job quality Earnings Normalized average monthly wage or income 0.161 0.104
Social support Social support, intrinsic aspects of work 0.980 0.059
Work discretion Cognitive dimension, decision latitude, organizational participation 0.439 0.217
Training Training effectiveness, days of training provided by employer, days of 0.156 0.240
on-the-job training
Career prospects Compensation, job prospects, motivation 0.579 0.163
Job security Average tenure, employment contract period, employment status 0.828 0.271
Overall health The level of risk to your health or safety because of work 1.896 0.306
The degree of negative effect of work on your health 2.515 0.715
Subjective assessment of overall health 3.796 0.659
Longstanding health problems 1.957 0.203
Number of physical health problems 0.908 0.144
Socioeconomic status Household income to make ends meet 3.773 1.076
Number of years of education completed 13.144 3.082
Occupational prestige based on International SEI 39.204 14.153
Relative income based on age, sex, and occupation —0.009 0.088

« All indicators were normalized to [0,1] and averaged to construct sub-dimensions of job quality.
f The factor structure between sub-dimensions and indicators was examined and the reliability and validity of sub-dimensions of job quality was confirmed. See Appendix I,

II, and III.

sub-dimensions have enough practical significance [20]. The
discriminant validity of hard and soft job quality was evaluated
using the correlation coefficients between these variables and
overall health. Table 3 showed that the correlation coefficients
between those were 0.294, 0.178, and —0.078, respectively. The
upper limit of the 95% confidence interval of the largest correlation
coefficients was 0.304, much smaller than the general threshold of
0.8 [21]. This result verified that these variables are not highly
correlated to each other and demonstrated the discriminant
validity between overall health and hard and soft job quality
dimensions. All sub-dimensions of hard and soft job quality were
normalized and averaged to form variables representing two
dimensions of job quality with values ranging from O to 1.

Table 2

Meanwhile, overall health as the dependent variable was
measured using five sub-dimensions or indicators including the
level of risk to your health or safety because of work, the degree of
negative effects of work on your health, subjective assessment of
overall health, the number of longstanding health problems, and
the number of physical health problems. The first four sub-
dimensions were measured using responses to each correspond-
ing questionnaire item of KWCS. The sub-dimension of the number
of physical health problems was built using ten binary question-
naire items asking about physical health problems including
backache, muscular pains, headaches, and so on. The ordinal reli-
ability coefficient of this indicator was 0.899, showing strong reli-
ability of measurements. The ten items were normalized and

Factor analysis results on hard and soft job quality, health, and SEI using formative model

Dimension Sub-dimension or indicator Weight 1 Weight 2 Weight 3 Weight 4 VIF Effect size
Hard job quality Physical environment 0.336%** 1.173 0.209
Work demands and pace 0.364*** 1.220 0.246
Emotional demands 0.243%** 1.057 0.109
Work duration 0.284*** 1.095 0.149
Working time arrangements 0.349%** 1.162 0.225
Protection 0.184%** 1.032 0.062
Soft job quality Earnings 0.271%** 1.227 0.161
Social support 0.297*** 1.331 0.195
Work discretion 0.286*** 1.214 0.180
Training 0.2371%** 1.108 0.117
Career prospects 0.306*** 1.313 0.206
Job security 0.253*** 1.194 0.140
Overall health The level of risk to your health or safety because of work 0.315%** 1.120 0.176
The degree of negative effect of work on your health 0.206*** 1.055 0.075
Subjective assessment of overall health 0.355%** 1.166 0.224
Longstanding health problems 0.351%** 1.141 0.218
Number of physical health problems 0.416%** 1.233 0.307
Socioeconomic status index Household income to make ends meet 0.273%** 1.055 0.128
Number of years of education completed 0.484*** 1.494 0.402
Occupational prestige 0.477+** 1.478 0.391
Relative level of income 0.214%** 1.032 0.079

+ All indicator weights of sub-dimensions are significant (p < 0.001).
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Table 3
Descriptive statistics with correlation matrices of the variables
Variable Mean Std. dev. A B C D E F G
A Overall health 0.882 0.090
B Hard job quality 0.817 0.087 0.294
C Soft job quality 0.469 0.117 0.178 —0.078
D Age 4.021 1.282 —0.254 0.053 —0.200
E Firm size 3.131 1372 0.053 0.002 0.321 —0.095
F Gender 1.519 0.500 —0.063 0.115 —0.187 0.042 —0.158
G Marital status 0.437 0.496 —0.024 0.017 0.051 0.090 —0.010 0.280
H Socioeconomic status 0.452 0.108 0.269 0.031 0.541 —0.349 0.242 —0.109 0.102

« Correlation coefficients in bold are p < 0.05.

averaged to build the sub-dimension or indicator of the physical
health problems. This study applied the formative factor analysis
method to construct the overall health index using the five sub-
dimensions or indicators explained above because the causality
goes from indicators to the factor. Table 2 shows that all sub-
dimensions have significant relationships with the overall health
at the p < 0.001 level, all variance inflation factors are less than 2,
and all the effect sizes were greater than 0.2. These statistics
confirm the structure that the five sub-dimensions constitute the
overall health and showed the reliability and validity of the overall
health. All the sub-dimensions of overall health were normalized
and averaged to have a range of [0, 1] representing the overall
health index.

This study used five control variables that could influence the
relationship between job quality and the overall health of wage
workers. First, the socioeconomic status of workers was used to
control the effects of the social and economic background of
households on the relationship between job quality and overall
health. This study used four sub-dimensions or indicators to mea-
sure socioeconomic status including household income to make
ends meet, the number of years of education completed, occupa-
tional prestige, and relative level of income. A questionnaire item
on a 6-point scale was used that asked the degree of balance be-
tween expenditure and income. The number of years of education
completed was measured using the survey items asking the edu-
cation levels ranging from elementary to graduate schools. The
International Socioeconomic Index was used as a single index
representing occupational prestige for each job category based on
the standard occupational classification [22]. The relative income
gap was calculated as the difference between individual income
and the average income of reference groups. The number of refer-
ence groups was 118, which is constructed using the major cate-
gories of the standard occupational classification divided by gender
and age. This study applied the formative factor analysis method to
construct the socioeconomic status index using the indicators
explained above because the causality goes from indicators to the
factor or socioeconomic status. Table 2 shows that all indicators
have significant relationships with the factor at the p < 0.001 level,
all variance inflation factors are less than 2, and all the effect sizes
were greater than 0.07. These statistics confirmed the structure that
the four indicators constitute socioeconomic status and verified the
reliability and validity of the socioeconomic status index. All the
indicators were normalized and averaged to have a range of [0, 1] to
build the index of socioeconomic status. Second, the age of workers
was used to control for the effect of a generational gap because the
evaluation of subjective health, as well as working conditions, can
differ from generation to generation. Third, the size of the work-
place that workers employed was categorized into six groups and
controlled for the size effect of the quality of jobs. Fourth, gender
was used as a control variable since women and men can have
different preferences for job quality and health. Fifth, marital status

was used to control for the different motives and objectives for
evaluating job quality and health status.

3. Results
3.1. Descriptive statistics

The mean and standard deviation of each variable used in this
study, as well as their correlation coefficients and significance, are
displayed in Table 3. The correlation coefficients between almost all
variables were significant, showing that the statistical analysis
models of this study are expected to produce potentially significant
results and the intended role of control variables can also be ex-
pected. Table 4 exhibits the averages of hard and soft job quality,
earnings, and overall health by the occupational classification and
the type of employment with inequality index including p90/p10
ratio and Gini coefficients. It is noted that this study used the
sampling weight of the survey based on a stratified two-stage
cluster sampling to generate population estimates, and the num-
ber of samples and population estimates by the occupational
classification and the type of employment were reported in Table 4.
The level of hard job quality was the lowest in craft and equipment
workers, and the soft job quality was the lowest in elementary and
agricultural workers. The quality of income, which is a sub-
dimension of soft job quality, is the lowest in elementary workers
and service workers, and the overall health is the lowest in agri-
cultural workers and elementary workers. In addition, there were
significant differences in job quality and overall health between
regular and daily workers classified by the type of employment
status. Meanwhile, the degree of inequality for quality of income
measured by p90/p10 ratio and Gini index was the highest, fol-
lowed by soft job quality, hard job quality, and overall health. In
summary, job quality and overall health level differ significantly
depending on the job classification and employment status, and the
overall health increases as the hard and soft job quality increases.

The regression analysis with the least square method was used
for all analysis models, and the significance tests of the regression
coefficient used robust standard errors that alleviate bias due to
heterogeneity between observations. The sampling weight of the
survey based on a stratified two-stage cluster sampling was used to
estimate unbiased and accurate population parameters including
regression weights. Meanwhile, the variables of the hard and soft
job quality were mean-centered for the convenience of interpre-
tation of the analysis results. The intercept of each dependent
variable, thus, means the average of the estimates of each depen-
dent variable when the job quality is at the mean level.

3.2. Results of multiple regression analysis

Model H1 of Table 5 is the result of regression analysis of the
relationship between the overall health and the two dimensions of



K. Kim / Congruence between the Hard and Soft Job Quality 35

Table 4

Sample distributions and population estimates by hard and soft job quality, earnings, and overall health with inequality index

Type Description Sample Population Hard job Soft job Monthly earnings Overall health
quality quality (USD)

Occupational classification Managers 135 120,542 0.851 0.604 4,836 0.896
Professionals and related workers 5,538 4,539,467 0.826 0.525 2,744 0.898
Clerks 6,238 4,759,592 0.851 0.517 2,797 0.907
Service workers 3,498 1,954,746 0.796 0.427 1,728 0.868
Sales workers 4,350 2,008,680 0.794 0.458 2,070 0.892
Skilled agricultural, forestry and 154 78,576 0.844 0.393 1,960 0.828

fishery workers
Craft and related trades workers 2,431 1,735,194 0.788 0.472 2,597 0.862
Equipment, machine operating and 2,781 2,113,094 0.788 0.484 2,638 0.871
assembling workers

Elementary workers 4,601 2,261,044 0.828 0.364 1,351 0.846
Armed forces 92 63,311 0.815 0.564 3,209 0.929
Total 29,818 19,634,246 0.817 0.469 2,307 0.882

Employment status Regular workers 22,919 15,855,239 0.815 0.507 2,578 0.888
Temporary workers 4,900 2,725,908 0.827 0.357 1,338 0.874
Daily workers 1,999 1,053,099 0.811 0.304 1,591 0.835

Inequality index p90/p10 ratio 1.315 1.969 4.444 1.239
Gini coefficient 0.060 0.140 0.326 0.053

job quality. The effects of hard and soft job quality were all signif-
icant at the p < 0.001 level, verifying that the level of the overall
health of wage workers was increased as the hard and soft quality
of jobs was increased. The standardized beta coefficients of hard job
quality and soft job quality were 0.316 and 0.079, respectively,
confirming that the effect of hard job quality was about 4 times
stronger than the soft job quality on the overall health of workers.
Previous studies, not just limited to the response surface analysis
(RSA), often have assumed and analyzed a quadratic or curvilinear
relationship between working conditions and outcomes [23,24]. In
model H2 of Table 4, the squared term of the hard job quality
representing a quadratic relation was significant at the level of
p < 0.01 in the negative (—) direction. This finding means that the
overall health level of workers gradually increases as the hard job
quality increases, but the increasing rate decreases following a
logarithmic relationship. The square term of the soft job quality was
also significant at the p < 0.001 level in the negative (—) direction,
showing a logarithmic relationship similar to that of hard job
quality.

Table 5
Regression results for the effects of hard and soft job quality on the overall health

3.3. Results of RSA

This paper used the RSA to analyze the main effect of hard and
soft job quality and the congruence effect between the two di-
mensions of job quality [25]. Based on polynomial regression
analysis, RSA visualizes the entire spectrum between variables in
three-dimensional space using all possible combinations between
job quality dimensions [26]. In addition, RSA provides a statistical
means of verifying the existence and direction of agreement or fit
between the two variables. This study uses the notations, estima-
tion equations, and acceptance criteria for congruence of RSA
suggested by Humberg et al. [25] and Edwards [26].

The response surface plot in Fig. 1 and the contour plot in Fig. 2
show the interactive effect of hard and soft job quality on the
overall health of wage workers. The three-dimensional response
surface plot in Fig. 1 shows that the level of hard and soft job quality
and the positive impact of job quality on health increases as the
response surface goes to the left and right corners of the plot. It
means that the more the level of hard and soft job quality increases,

Model Overall health Overall health Overall health
Model H1 Model H2 Model H3

Coeff. Std. Err Coeff. Std. Err Coeff. Std. Err
Constant 0918 0.005%** 0.921 0.005%** 0.921 0.005%**
Age -0.014 0.000%*** -0.014 0.000%*** -0.014 0.000%***
Firm size —0.003 0.000%*** —0.002 0.000%*** —0.002 0.000%**
Gender —0.009 0.007*** —0.009 0.001*** —0.009 0.001***
Marital status —0.006 0.007*** —0.007 0.007*** —0.007 0.007***
Socioeconomic status 0.101 0.007*** 0.102 0.007*** 0.102 0.007***
Hard job quality 0.336 0.007*** 0.309 0.007*** 0310 0.007***
Soft job quality 0.059 0.006*** 0.060 0.006*** 0.060 0.006***
Hard job quality"2 —0.495 0.0671*** —0.500 0.067***
Soft job quality"2 —0.029 0.035 —0.034 0.035
Hard job quality X Soft job quality —0.067 0.069
R square 0.2092*** 0.2130%** 0.2131%%*
R square differences 0.0038*** 0.0001
Model comparisons H1 vs H2 H2 vs H3
N 29,818 29,818 29,818
Estimated size of population 19,634,246 19,634,246 19,634,246

+p < 0.1, *p < 0.05, **p < 0.01, ***p < 0.001.
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Fig. 1. Response surface plot for the effects of the hard and soft job quality on the overall health.
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Fig. 2. Contour plot for the effects of the hard and soft job quality on the overall health.



Table 6

Results of the statistical test for congruence hypothesis using surface response analysis

Overall health

Acceptance criteria for congruence hypothesis

Notation and description of test statistic

Questions to test the congruence hypothesis

Test results

Estimates [C.L]
4.347 [-4.306 13.001]

Pass

No congruence effect if it is significant

Intercept of the first principal axis
Slope of the first principal axis

p10

Does the first principal axis match the LOC?

Pass

—13.895 [-41.995 14.205]

Congruence effect if the confidence interval of

pl1

p11 includes 1(one)
Congruence effect if it is negatively significant

No congruence effect if it is significant

Pass
Fail

—0.467**
0.250%**

The curvature of the line of incongruence(discrepancy)

The slope of the line of incongruence

a4

Is the surface above the LOIC an inverted U-shape

a3
a2
al

with vertex at [0,0]?
Is the surface above the LOC constant?

Fail

—0.602***
0.370%**

No congruence effect if it is significant

The curvature along the line of perfect agreement

The slope of the line of perfect agreement

Fail

No congruence effect if it is significant
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1p < 0.1, %p < 0.05, **p < 0.01, ***p < 0.001.

LOIC: line of incongruence, LOC: Line of congruence.

Figs. 1 and 2 show that the level of health is not maximized
when the levels of the two job quality dimensions are at the highest
level. Congruence or fit means that when the values of each job
quality are [0, 0], for example, it should have a higher level of health
than that when the values of each job quality are [+0.2, —0.2] or
[—0.2, +0.2]. However, these figures depict that the level of health
is higher when the value of each job quality dimension is
[+0.2, —0.2]. In addition, it shows that the congruence effect is even
minimized when both levels of job quality are lowest. That is,
where the values of the job quality dimensions are [-0.4, —0.4], the
level of health is much lower than that where the values of both
dimensions are [0, 0].

Table 6 summarizes the results of the analysis with corre-
sponding test statistics, confidence intervals, and standard errors to
verify congruence according to the recommendations of Humberg
et al. (2019). The consistency effect can be determined only when
the test results of p10, p11, a4, and a3 are ‘effective’ by meeting the
acceptance criteria set for each test statistic in Table 6. In addition,
the test results of a2 and a1 are used to verify the strict condition of
congruence that both slope and curvature were not significant. The
null hypothesis that there is a congruence effect or fit between two
dimensions of job quality was not supported by synthesizing test
results and statistics for congruence.

Meanwhile, Figs. 1 and 2 show that the health level is higher in
the back corner of the plot where both hard and soft job quality is
higher than in the front corner of the plot. For example, Fig. 2 shows
that the level of health is higher in the case where the combination
of the two job quality dimensions is [+0.2, +0.2] than in the case of
[-0.2, —0.2]. In other words, the ridge of the plot, where the highest
agreement is reached between hard and soft job quality, is rising
from the front corner to the rear corner. This result means that the
level of health increases as the levels of two dimensions of job
quality coincide with each other and increase. In the results of the
response surface analysis in Table 5, al representing the slope of
the ridge shows a significant (p < 0.001) and positive (+) value. This
study, thus, provides statistical evidence that combinations of
higher levels of job quality had a greater impact on health than
combinations of lower levels.

4. Discussion

This study analyzed the effect of hard and soft job quality on
the overall health of wage workers and the congruence effect
between hard and soft job quality. The results of analyzing survey
data of the 2017 KWCS are as follows. First, both hard and soft job
quality has a positive and linear impact on the wage worker’s
overall health. The hard job quality consisting of the physical
working environment, labor intensity, and working hours lower
the threat to workers’ health and safety, thereby reducing health
problems. In addition, the soft job quality consisting of skills and
autonomy, social working environment, job prospects, and wages
also have positive effects on the overall health of wage workers.
Meanwhile, the standardized beta coefficient of hard and soft job
quality was 0.316 and 0.079, meaning that the effects of hard job
quality on health are 4 times greater than those of soft job quality.
Second, a logarithmic relationship was found between the
dimension of hard job quality and overall health in which the
increasing rate of overall health decreases as the level of hard job
quality increases. Third, the congruence effect between the two
dimensions of job quality does not exist. In other words, the cases
where the level of hard and soft job quality matches had smaller
effects on health than the cases where one of the job quality
dimensions was higher or lower than the other. Fourth, the pos-
itive effect of job quality on the health of workers was higher
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where both levels of job quality were higher than where both
levels of job quality were lower.

The theoretical implications of this study on job quality are as
follows. First, the quality of jobs can be distinguished as two con-
trasting dimensions of hard and soft job quality. This study estab-
lished the hierarchical structures by reducing the eighty-seven
survey questionnaire items of the KWCS into thirty indicators and
consecutively factored the indicators into the twelve sub-
dimensions of job quality. This paper finally identified hard and
soft dimensions of job quality using formative factor analysis of the
twelve sub-dimensions. In addition, hard job quality consisting of
the physical environment, work demands, and working hours has a
much greater effect on the overall health of wage workers than the
effect of soft job quality including social support, discretion, and
training elements. It suggests that focusing on the sub-dimensions
of hard job quality can be relatively more efficient measures to
improve the overall health of workers.

Second, the logarithmic relationship between the dimension of
hard job quality and the overall health of wage workers means that
improvement efforts and investments beyond a certain level of
hard job quality are less efficient than those below the level of hard
job quality. It means that health problems can be solved to some
extent if hard job quality increases, but the role of hard job quality
has some limitations similar to the role of hygiene factors, making it
difficult to expect linear and proportional effects on health.

Third, the effort to increase the level of hard and soft job quality at
the same time may be inefficient because the hard and soft job
quality are not congruent or fit each other. This study showed that
the combined effect of job quality is lower when the two dimensions
of job quality are at the same level than the effect when either level
of job quality is high or low. This incongruence between hard and
soft job quality, together with a higher impact of hard job quality,
suggests that the role of soft job quality on overall health is relatively
limited. Fourth, the health level of workers is higher when both di-
mensions of hard and soft job quality are higher than the health level
when both dimensions of job quality are lower. These findings imply

that rather than just raising the level of hard work quality for health,
the level of soft work quality must be raised to some extent to further
increase the level of health. In sum, this study found that hard job
quality is more effective than soft job quality on the overall health of
wage workers in South Korea, and no congruence or fit was found
between hard and job quality dimensions. It is noted that the ele-
ments of the hard job quality dimension, such as the physical work
environment, work demands and pace, and work hours, have been
largely controlled by government laws and regulations over decades,
but hard or soft job quality has not been publicly measured and no
comprehensive policy and action plan in terms of job quality have
developed and implemented. More public actions on the working
environment and conditions, therefore, are needed not only for the
overall health but also for the life satisfaction and well-being of wage
workers in this country.

Future research directions are suggested. Further analysis based
on longitudinal data on job quality can provide a more causal
explanation and in-depth analysis of the degree to which the
relationship between job quality and the health of workers. In
addition, a future study would benefit from analyzing the structural
relationship between job quality and health. Job quality can have an
indirect effect on work-life balance and quality of life by mediating
health and job engagement. Structural analysis that explains the
path or mechanisms from job quality to quality of life can increase
the contribution of the study of job quality to the health of workers.
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Appendix III. Correlations among sub-dimensions vs. square

roots of AVEs of sub-dimensions*

Indicator A B C D E F G H I ] K
A Physical environment 0.846
B Work demands and pace 0.348 0.811
C Emotional demands 0.187 0.170 0.731
D Work duration 0.159 0.131 0.142 0.853
E Working time arrangements 0.213 0.283 0.211 0.246 0.716
F Social support 0.039 -0.047 0.001 0.039 0.008 0.872
G Protection 0.070 0.117 0.133 0.126 0.098 0.066 0.757
H Work discretion -0.013 -0.290 -0.075 -0.009 -0.147 0.399 -0.012 0.710
I Training 0.036 -0.074 -0.051 0.007 -0.068 0.214 -0.075 0.282 0.836
] Career prospects 0.111 -0.019 -0.009 0.100 0.007 0.436 0.106 0.324 0.195 0.796
K Job security 0.140 -0.095 -0.062 -0.006 -0.061 0.141 0.013 0.251 0.172 0.230 0.853

* Square roots of average variances extracted (AVEs) are shown on diagonal.
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