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The comparative evaluation of occupational accident fatality rates (OAFRSs)
of different countries is complicated owing to the differences in their level of
socio-economic development. However, such evaluation is necessary to assess the
national occupational safety and health system of a country. This study proposes a

statistical method to compare the OAFRs of countries taking into consideration the
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difference in their level of socio-economic development. We first collected data on the
socio-economic indicators and OAFRs of 11 countries over a 30-year period. Next,
based on literature survey and statistical correlation analysis, we selected the

significant independent variables and built multiple linear regression models to predict
OAFR. We also determined the groups of countries having heterogeneous relationships
between the independent variables and OAFRs, which are represented by the
regression models. The proposed method is demonstrated by comparing the OAFR of
Korea with the OAFRs of 10 other developed countries.
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Table 1. Data source of occupational accident fatality rate'®

(11 countries, 1991~2020)

Country Data source
Europe* WHO European Health Information
Korea (Before 1998) KOSHA  (After 1998) e-Ue}A|3E

U.S. BUREAU OF LABOR STATISTICS (BLS)

USA Center for Disease Controal and Prevention (CDC)

Singapore ILOSTAT

* Europe : Denmark, Finland, France, Germany, Norway, Spain, Sweden,
United Kingdom (8 countries in total).
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Table 2. The results of correlation analysis

Pearson Pearson Spearman Spearman
No. Factors Features Abbreviation  Correlation P_value Correlation g_ alue
Coefficient valu Coefficient val

1 Population growth (annual %) Pgp 0.364083 < 0.001 0.35543 < 0.001

2 Urban population growth (annual %) Upg 0.371865 < 0.001 0.277861 < 0.001

3 Growth GDP growth (annual %) Gagp 0.465617 < 0.001 0.363191 < 0.001

4 GDP per Capita growth, Nominal (annual %) Gpag 0.404122 < 0.001 0.319324 < 0.001

5 Growth fixed capital formation (annual % growth) Gfp 0.187436 < 0.001 0.163906 3.43E-03

6 Life expectancy at birth, total(years) Leb -0.48982 < 0.001 -0.43692 < 0.001

7 Social development Mortality rate, under-5 (per 1,000 live births) Mor 0.502651 < 0.001 0.405624 < 0.001

8 Fertility rate, total (birth per woman) Fer -0.17918 1.36E-03 -0.28329 < 0.001

9 GDP per capita, Nominal Gpe -0.43487 < 0.001 -0.51613 < 0.001

10 Income level GDP per Capita, PPP Gpp -0.35746 < 0.001 -0.18155 1.17E-03
11 GNI per capita, PPP (current international $) Gnp -0.26722 < 0.001 -0.26865 < 0.001
12 Industry Employment % (including construction) Iep 0.431904 < 0.001 0.445942 < 0.001
13 Service Employment % Sep -0.53124 < 0.001 -0.45525 < 0.001

Employment
14 Vulnerable Employment % Vep 0.677166 < 0.001 0.129819 2.08E-02
15 Unemployment % Unp -0.28817 < 0.001 -0.23167 < 0.001
16 International Export good and service (% of GDP) Exp 0.171696 2.16E-03 -0.13577 1.56E-02
17 COMMErce Imports of goods and services (% of GDP) Imp 0.191636 < 0.001 -0.15408 5.98E-03
18 ) Electric power consumption (kWh per capita) Epc -0.34083 < 0.001 -0.28288 < 0.001
Energy consumption . . .
19 Energy use (kg of oil equivalent per capita) Euo -0.26227 < 0.001 -0.06576 1.99E-01

* While other correlation analysis were carried out based on 1991~2020 data from 11 countries which were mentioned at Table 1, analysis on the Epc &
Euo be done by using 1980~2014 data from Korea, Singapore, U.S.A, Denmark, Finland, France, Isracl, Norway, Spain, Sweden, United Kingdom.
** Pink color means negative correlation and grey color means non-existence of significant correlation.
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Table 3. Result of ANOVA analysis among countries with their
occupational accident fatalities (a=0,05)

d.f. Sum Sq.  Mean Sq. F Pr(>F)
Country 10 5305.704 530.5704  47.98496  7.33E-57
Residual 306 3383446  11.05701 NaN NaN
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Table 4. Summary of the Tukey’ s HSD test result (a=0.05)

Country Reject 1 Reject 2 Total Sum.
Korea 6 4 10
Singapore 4 6 10
USA 1 8 9
Denmark 3 0 3
Finland 3 0 3
France 3 0 3
Germany 3 0 3
Norway 2 1 3
Sweden 1 2 3
United Kingdom 0 3 3
Spain 0 2 2
Multiple Comparisons Between All Pairs (Tukey)
United Kingdom —_——
USA —_——
Sweden —_—
Spain —_—
Singapore P
Norway —_—
Korea_ROK —_———
Germany B —
France —_—
Finland —_—
Denmark —_—

0.0

Fig. 1. Multiple comparison of occupational accident fatality
means by Tukey (a=0,05).
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Table 5. Evaluation of multiple linear regression modeling
result (K: Korea, S: Singapore, U: USA)

Group  Comparison MSE RMSE MAE R
Al Train 4.008 2.002 1.489 0.844
Test 3.546 1.883 1.278 0.896
U Train 0.047 0.216 0.158 0.880
Test 0.076 0.275 0.216 0.803
Train 2.159 1.469 1.085 0.957
KSU
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Fig. 2. Multiple linear regression modeling results (top left to bottom right, O all 11 countries, @ 8 European countries, 3 Korea,

Singapore, and USA, @ Korea and Singapore).
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