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Abstract: The International Classification of High-Resolution Computed Tomography (HRCT) for
Occupational and Environmental Respiratory Diseases (ICOERD) is used to screen and diagnose
respiratory illnesses. Using univariate and multivariate analysis, we investigated the relationship
between subject characteristics and parenchymal abnormalities according to ICOERD, and the re-
sults of ventilatory function tests (VFT). Thirty-five patients with and 27 controls without mineral-
dust exposure underwent VFT and HRCT. We recorded all subjects’ occupational history for min-
eral dust exposure and smoking history. Experts independently assessed HRCT using the ICOERD
parenchymal abnormalities (Items) grades for well-defined rounded opacities (RO), linear and/
or irregular opacities (IR), and emphysema (EM). High-resolution computed tomography showed
that 11 patients had RO; 15 patients, IR; and 19 patients, EM. According to the multiple regression
model, age and height had significant associations with many indices ventilatory functions such as
vital capacity, forced vital capacity, and forced expiratory volume in 1 s (FEV{). The EM summed
grades on the upper, middle, and lower zones of the right and left lungs also had significant as-
sociations with FEV; and the maximum mid-expiratory flow rate. The results suggest the ICOERD
notation is adequate based on the good and significant multiple regression modeling of ventilatory
function with the EM summed grades.
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Introduction

We recently established a correlation between the Inter-
national Classification of High-Resolution Computed To-
mography for Occupational and Environmental Diseases
(ICOERD)" and readings of chest X-rays according to the
International Labor Organization Classification/Interna-
tional Classification of Radiographs of Pneumoconioses
(ILO/ICRP) in patients with pneumoconiosis”. We have
already reported the reliability of the selection of reference
films for ICOERD and of multiple readers’ records using
the ICOERD™ ¥, Since the publication of those papers,
the ICOERD has been used for many purposes, including
diagnosis, epidemiological reporting, and screening of
respiratory diseases” *.

Emphysema in association with pneumoconiosis (e.g.,
silicosis and asbestosis) can be detected by high-resolution
computed tomography (HRCT)'* 'V, Previous studies
have investigated the relationship between the findings
of HRCT and ventilatory function” "', The authors of
those studies used different classifications from the cur-
rent ICOERD, or used Finnish original classifications,
which were previously harmonized into the ICOERD! ™19,
Vierikko et al.” reported that ventilatory function is as-
sociated with the presence or absence of interstitial lung
fibrosis on HRCT, based on a similar classification. On
the other hand, we used the summed grades as an ordinal
scale, based on the ICOERD. We described the details of
the procedure to calculate the summed grades according
to the ICOERD. We studied the effects of parenchymal
lesions on ventilatory function in terms of the summed
grades of the readings of HRCT.

Ventilatory function tests are used to assess the physi-
ological severity of many respiratory diseases. For instance,
respiratory failure is a complication of severe pneumoco-
niosis'®. Gaik and Ooi reported that impaired lung function
is caused by progressive massive fibrosis (PMF), mixed-
dust fibrosis (MDF), and emphysema'®. Piirild et al. also
reported that the most important factor determining the de-
gree of functional impairment in smoking, asbestos-exposed
workers was the presence of pulmonary emphysema'®.
Patients with low grade or early stage asbestosis did not
suffer from ventilatory failure but presented mild symptoms
and impairment of ventilatory function. Ventilatory function
tests are compulsorily in the assessment of the severity of
pneumoconiosis, according to the Japan Pneumoconiosis
17 and internationally, they are used for evaluating air
flow limitations in chronic obstructive pulmonary disease

Law

(COPD), according to the global initiative for chronic ob-
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structive lung disease (GOLD)'®.

As stated above, pneumoconiosis is associated with the
impairment of ventilatory function. In patients with large
opacities, emphysema, and bronchiectasis, the ventilatory
function is further impaired. These parenchymal findings
are included in the ICOERD criteria and system. In the
present study, we evaluated the adequacy of the ICOERD
notation, based on the association between reading results
based on the ICOERD and ventilatory function.

Subjects and Methods

Subjects

The subjects included in this study were the same as in
our previous paper”. However, not all subjects underwent
a ventilatory function test. As a result, this study’s subjects
were 35 patients with and 27 control participants without
occupational exposure to mineral dust. For all individuals,
experts recorded the individuals’ occupational exposure
history and smoking history, which included smoking sta-
tus (e.g. current smoker, ex-smoker, non-smoker; average
number of cigarettes smoked per day, and the number of
years of consumption). Patients were selected from among
patients developing pneumoconiosis due to substantial
mineral dust exposure who were attending a hospital in
Fukui Prefecture, Japan. There were 34 current smokers,
25 ex-smokers, and 3 non-smokers. The median total years
of mineral dust exposure history among the patients was
31 yr (range, 5-52 yr).

All the study participants provided their written,
informed consent after the risks and benefits of HRCT
explained to them. Each participant underwent HRCT and
VFT on the same day. The study protocol was approved by
the ethics review board of the University of Fukui School
of Medicine (Fukui, Japan).

Radiological examinations
The subjects underwent HRCT examinations, as de-
scribed in our previous paper?.

Ventilatory function

Ventilatory function was assessed by using a hot-wire
anemometer-type spirometer (Riko AS500, Japan) in accor-
dance with the international standards of the American Tho-
racic Society/European Respiratory Society (ATS/ERS)'.
The following items were measured for all subjects: vital
capacity (VC) (1); VC as percent of predicted VC, according
to Baldwin [%VC (B)]*”; VC as percent of predicted VC,

according to the Japan Respiratory Society (JRS)*" [%VC
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Fig. 1. Distribution of the median summed grades among the 3 readers of the Items according to the International Classification of

High-Resolution Computed Tomography for Occupational and Environmental Respiratory Diseases, for (A) well-defined rounded

opacities (RO), (B) irregular and/or linear opacities (IR), and (C) emphysema (EM).

(N71?Y; forced vital capacity (FVC) (1); FVC as percent of
predicted VC, according to Baldwin [%FVC (B)]; FVC as
percent of predicted FVC, according to JRS [%FVC (J)];
forced expiratory volume in 1 s (FEV)) (1); FEV| as percent
of FVC [FEV%]; FEV, as percent of predicted FEV], ac-
cording to JRS [%FEV]; maximum mid-expiratory flow
rate (MMF) (I/min); and peak expiratory flow (PEF) (/min).

Trial reading

Three experts who had been engaged in the develop-
ment of the ICOERD independently assessed the HRCT
findings in accordance with the ICOERD. The ICOERD
uses 4-point categories to quantify the grades of parenchy-
mal lesions (Items) such as well-defined rounded opacities
(RO), irregular and/or linear opacities (IR), emphysema
(EM), ground glass opacities (GGO), and honeycombing
(HC) in the upper, middle, and lower zones of the right
and left lungs. The summed grades are calculated for each
of the Items of the parenchymal abnormalities (i.e., RO,
IR, EM, GGO, and HC) by adding the scores of each of
the 6 zones. In our previous study, we described in detail
the procedure for calculating the summed grades of the
Items according to the [COERD?.

For the present analysis, we used the median reading of
the summed grades of the ICOERD Items, as described
in our previous study?. We considered the median of the
summed grades of 1 or more as indicative of the presence
of Items.

We classified the patients into groups, based on each
of the summed grades on a 19-point scale. We named the
groups as the “summed grade” groups. We re-classified
the summed grade groups into “Score groups” because the

number of patients (based on the summed grades of RO,
IR or EM) was low for some “summed grade” groups. The
score included a particular range of summed grades for
each. The patients in the summed grade 0 group were classi-
fied as an independent group in the “Score 0 group” because
the patients did not have any abnormal Items. Because
patients in the RO summed grade groups of 1 or greater had
a very wide distribution (Fig. 1), we classified the patients
in RO summed grade groups 14 as “RO Score 1 group”
and patients in RO summed grade groups 5 or greater as “RO
Score 2 group”. We classified patients in IR summed grade
groups 1-2 as “IR Score 1 group”; IR summed grade groups
3—4 as “IR Score 2 group”; and IR summed grade groups
5 or greater as “IR Score 3 group.” We classified patients
in EM summed grade groups 1-2 as “EM Score 1 group”;
EM summed grade groups 3—4 as “EM Score 2 group”; EM
summed grade groups 5—6 as “EM Score 3 group”; and EM
summed grades group 7 or greater as “EM Score 4 group.”

Statistical analysis

One-way analysis of variance (ANOVA) was used to
evaluate the differences in the results of ventilatory func-
tions as objective variables using the [COERD Items Score
groups for each as explanatory variables. In the analysis,
we used age, height, mineral dust exposure, and pack-year
as the dependent variables because we presumed these
variables would affect ventilatory functions in the multiple
regression model described later. A post hoc comparison of
the means was performed using the Tukey-Kramer test for
multiple comparisons. Multiple regression analysis of ven-
tilatory functions as dependent variables was performed
with relevant factors as independent variables. A value of
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p<0.05 was considered significant for the ANOVA, post
hoc multiple comparison, and multiple regression analysis.
For all analyses, we used the software package R (version
2.11.1) by the R Foundation for Statistical Computing
(Vienna, Austria) (http://www.r-project.org/foundation/).

Results

Ventilatory function

The mean and standard deviation of VC, %VC (B), %VC
(), FVC, %FVC (B), %FVC (J), FEVy, FEV %, %FEV},
MMF, and PEF were 3.35 £ 0.97 1, 96.97 + 22.89%,
88.49 + 19.24%, 3.31 + 0.96 1, 95.89 + 22.51%, 87.51 +
18.99%, 2.48 +0.84 1, 73.72 + 12.4%, 80.62 + 21%, 2.07 +
1.09 /min, and 6.48 + 2.73 1/min, respectively (Table 1).

Reading results of the 3 readers, based on the ICOERD
Based on the median values of the summed grades for
each Items with a cut-off of 1 or more, there were 11 pa-
tients with RO, 15 patients with IR, 19 patients with EM,
0 patients with GGO, and 1 patient with HC. The distribu-
tions of the median summed grades of RO, IR, and EM are
shown in Fig. 1. The median summed grades of HC and
GGO were removed from the subsequent analysis because
the number of patients with HC or GGO was very small.

The results of ANOVA

We analyzed the results of the VFT of the Score groups
of the ICOERD Items by ANOVA. Tables 2—4 show the
results. There were statistically significant differences in
the RO score groups means of age, mineral dust exposure,
FVC, and FEV}, as determined by one-way ANOVA (Table
2). Based on multiple comparisons, the mineral dust expo-
sure had a significantly lower mean in RO Score 0 group
than in RO Score 1 group and RO Score 2 group. However,
the means of age, FVC, and FEV| of the RO score groups
were not significantly different, according to the multiple
comparison. There was a statistically significant differ-
ence among the IR score groups’ means of mineral dust
exposure, as determined by one-way ANOVA (Table 3). Ac-
cording to the multiple comparison, mineral dust exposure
had a significantly lower mean in IR Score 0 group than in
IR Score 3 group. There were statistically significant dif-
ferences among the EM score groups’ means of age, pack-
year, FEV|, FEV %, %FEV|, MMF and PEF, as determined
by one-way ANOVA (Table 4). The mean age did not
significant differences among the EM score groups, ac-
cording to the multiple comparison, but the pack-year had a
significantly higher mean in EM Score 2 group than for the
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Table 1. Results of the ventilatory function tests

Mean + SD (Range)

VC (1) 3.35+0.97 (1.58-6.36)
%VC (B) (%) 96.97 + 22.89 (52.10-153.77)
%VC (J) (%) 88.49 +19.24 (48.53-128.12)
FVC (1) 3.31+0.96 (1.13-6.07)
%FVC (B) (%) 95.89 +22.51 (37.26-146.76)
%FVC (J) (%) 87.51+18.99 (36.92-122.28)
FEV, (1) 248 +£0.84 (0.27-4.88)
FEV,% (%) 73.72 + 12.40 (11.84-100.00)
%FEV, (%) 80.62 +21.00 (8.23-117.60)
MMF (1/min) 2.07+1.09 (0.09-4.69)
PEF (I/min) 6.48 £2.73 (0.96-12.46)

ANOVA: analysis of variance; EM: emphysema; Exposure: total years of
mineral-dust exposure; FEV: forced expiratory volume in 1s; %FEV,:
FEV, as percent of predicted FEV, according to Japan Respiratory Soci-
ety (JRS) method; FEV,%: FEV as percent of forced vital capacity; FVC:
forced vital capacity; %FVC (B): FVC as percent of predicted vital capac-
ity according to Baldwin method; %FVC (J): FVC as percent of predicted
FVC according to the JRS method; Grade: summed grades according to
the ICOERD; ICOERD: International Classification of High-Resolution
Computed Tomography for Environmental and Occupational Respira-
tory Diseases; IR: irregular and/or linear opacities; MMF: maximum
mid-expiratory flow rate; Pack-year: (the number of cigarettes smoked
per day x number of years smoked)/20; PEF: peak expiratory flow; RO:
well-defined rounded opacities; Score group: re-classified group from the
summed grades; VC: vital capacity; %VC (B): VC as percent of predicted
VC according to the Baldwin method; %VC (J): VC as percent of pre-
dicted VC according to the JRS method.

EM Score 0 group. Figures 2 and 3 show the results of the
multiple comparison of the ventilatory functions of FEV;
and FEV %, respectively. The %FEV;, MMF, and PEF as
well as FEV| had significantly lower means in EM Score 4
group than in EM Score 0 group.

Results of multiple regression analysis

The results of ANOVA suggested a relationship between
total years of occupational mineral dust exposure and the
score of RO or IR. In addition, RO or IR on HRCT were
considered to be caused by the mineral dust exposures of
the patients. We therefore excluded mineral dust exposure
from the dependent variables. Age, height, and smoking his-
tory are well-known factors affecting ventilatory function.
Therefore, we made the following model on the basis of the
collective inclusion of the following variables and analyzed
the effects of the I[COERD Items on ventilatory functions.

Each ventilatory function = a;xAge + a;xHeight +
a3xPack-year + azxScore of RO + asxScore of IR +
agxScore of EM.

Tables 5 and 6 show the results of the multiple regres-
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Table 2. Association of the patients’ characteristics and ventilatory functions with the RO score groups

RO score group

0 1 2 p-value
(Grade 0) (Grades 1-4) (Grades 5 or greater )

n 51 5 6
Age 60.4+8.5 68.2+6.9 67.0+5.1 0.037%*
Height 165.8+7.2 160.7 +4.9 161.4+4.1 0.123
Pack-year 33.0+21.5 35.8+35.2 38.8+34.3 0.842
Exposure 13.3£16.2% 34.5+7.9* 36.8 + 4.4* <0.001°*
VvC 3.49+0.99 2.79+0.75 2.67+0.44 0.059
%VC (B) 99.7+23.3 86.7+22.1 82.1+11.2 0.116
%VC (J) 90.5+19.6 81.7+20.5 75.8+9.0 0.183
FVC 3.45+0.96 2.86+0.78 2.52+0.55 0.039*
%FVC (B) 98.8+22.3 88.7+223 772+ 145 0.061
%EVC (J) 89.7 +18.9 83.5+21.3 723 +11.7 0.091
FEV, 2.60 +0.82 1.89 £ 0.90 1.90 £ 0.51 0.038*
FEV,% 74.6+11.3 62.8+16.0 75.7+159 0.116
%FEV, 83.2+20.0 69.3+31.3 68.4+15.1 0.120
MMF 2.16 £ 1.05 1.32+1.24 1.97+1.22 0.257
PEF 6.80+2.74 432+1.43 549+2.73 0.098

See Table 1 for abbreviations. The p-values were calculated using one-way analysis of variance. *p<0.05. *Accord-
ing to the Tukey-Kramer multiple comparison, exposure had a significantly lower mean in the RO Score 0 group
than in the RO Score 1 and 2 groups.

Table 3. Association of patients’ characteristics and ventilatory functions with the IR score groups

IR score group

0 1 2 3 p-value
(Grade 0) (Grades 1-2) (Grades 3-4)  (Grade 5 or greater)

n 47 8 3 4
Age 60.2 £8.7 64.6+£6.5 67.0+53 69.3+3.9 0.076
Height 166.0 +7.2 162.6 +4.8 164.8 8.5 157.8+£2.2 0.102
Pack-year 304+9.8 38.5+32.8 55.0+32.8 48.2+38.9 0.161
Exposure 14.9 £16.8" 15.4+17.1 34079 37.4+6.2" 0.021%*
VC 3.49+1.01 3.12+0.78 2.75+0.87 2.61+£0.36 0.176
%VC (B) 99.7 +23.5 93.8+22.2 81.9+20.9 83.2+8.7 0.317
%VC (J) 90.3+19.9 86.8+19.6 75.0+16.3 80.0+ 7.5 0.441
FvC 3.45+0.99 3.14+0.69 2.67+0.87 2.50+0.44 0.131
%FVC (B) 98.6 +23.1 94.6 +19.5 79.5+21.6 79.3+£12.0 0.219
%FVC (J) 89.4+19.6 87.7+17.2 72.8+17.3 76.5+10.8 0.315
FEV, 2.59+0.86 2.37+0.49 1.81+£1.02 1.82+0.61 0.145
FEV,% 746 +12.6 76.0+5.8 63.3+21.3 66.1 +10.3 0.249
%FEV, 82.3+20.8 82.8+16.2 60.9 +30.1 70.8 +£23.1 0.272
MMF 223+1.13 1.98+£0.79 1.34+£0.91 1.02 +£0.40 0.103
PEF 6.74 +£2.77 6.12+2.48 5.53+3.31 4.85+2.55 0.516

See Table 1 for abbreviations. IR: irregular and/or linear opacities. *According to Tukey-Kramer multiple
comparison, exposure had a significantly lower mean in the IR Score 0 group than in the IR Score 3 group.

sion analysis. The residual error had normal distribution. factor (e.g. VC and FVC). Table 6 shows the relationships
Table 5 shows the relationships between the independent  between the independent factors and obstructive respira-
factors and the restrictive respiratory disorders of each  tory disorders of each factor (e.g. FEV| and PEF). Age
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Table 4. Association of patients’ characteristics and ventilatory function with the EM score groups
EM Score group
0 1 2 3 4 p-value
(Grade 0) (Grade 1-2) (Grade 3-4)  (Grade 5-6) (Grade 7 or greater)

n 43 4 8 3 4
Age 60.1 +8.2 61.8+11.1 67.9+5.1 57.7+10.1 69.3+5.1 0.041%*
Height 164.5+6.9 166.6 £ 7.1 164.6 + 6.6 175.0+2.6 161.5+7.04 0.102
Pack-year 26.9 £ 17.3% 36.4+15.1 62.0+34.2%  350+13.2 47.6 +32.9 0.001*
Exposure 164+17.3 16.4+19.0 183+ 184 72+12.5 33.7+7.1 0.307
vC 3.44+0.91 337+1.19 3.17+£0.96 3.84+1.78 2.36+0.47 0.238
%VC (B) 99.1 £20.6 96.5+29.3 95.5+26.6 102.2+42.4 73.6+£13.0 0.317
%VC (J) 90.7+17.3 86.8 +24.1 87.2+£22.0 88.3+36.5 69.2+12.4 0.329
FVC 3.42+0.86 3.43+1.03 3.01+1.07 3.89+ 1.64 2.23+0.55 0.099
%FVC (B) 98.6 £ 19.3 98.4+£24.0 90.3+30.0 103.7+38.1 69.3+16.1 0.127
%EVC (J) 90.3+£16.3 88.5+18.3 82.3+254 89.5+32.6 654+ 155 0.134
FEV, 2.65+£0.69%  253+0.79  2.18+£0.71  236+1.96 1.22 +0.54% 0.013*
FEV % 77.2 +7.9% 73.8+4.6 73.6 £6.0 51.5+34.4 52.9 = 11.0%* <0.001*
%FEV, 86.0 + 15.0%  80.6+15.5 75.5+21.3 64.7+51.0 453 £ 19.6" 0.001*
MMF 238+ 1.05%  1.79+0.76  1.42+0.83  1.63+1.36 0.69 + 0.34% 0.006*
PEF 7.01 £221% 5594 3.89 5.56 £2.67 7.10+5.79 2.99 +2.18% 0.041

See Table 1 for abbreviations. * According to the multi

ple comparison, pack-year had a significantly higher mean in the

EM Score 2 group than in the EM Score 0 group. # According to the multiple comparison, FEV,, %FEV,, MMF and
PEF of the EM Score 4 group had significantly lower means than those of the EM Score 0 group. See Figs. 2 and 3.
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Table 5. Multiple regression analysis of the relationships of restrictive ventilatory function col-
lectively with the patients’ characteristics and scores of ICOERD Items

B-Values of ventilatory functions

vC %VC (B) %VC () FvC %FVC (B)  %FVC ()
Intercepts —3.47" -39.16™ 44 4 —3.62™ —45.0m 38.4m
(2.58) (74.8) (68.7) (2.47) (71.9) (66.2)
Age -0.053"" -0.912" -0.76" -0.05""" -0.831" ~0.687"
(0.011) (0.33) (-0.3) (0.01) (0.932) (0.294)
Height 0.062"* 1.2™ 0.58" 0.062™ 1.21™ 0.595m
(0.014) (0.39) (0.36) (0.013) (0.38) (0.349)
Pack-year —0.0037™ —0.127" —0.12" —0.0043" —0.144"s —0.140m
(0.0038) (0.11) (0.1) (0.003) (0.107) (0.098)
RO Score group —0.099m =3.12m -3.02m —0.138" —4.42m —4.25m
(0.15) (4.31) (3.97) (0.14) (4.15) (3.82)
IR Score group 0.086" 2.38nms 2.22n8 0.09m 2.51ms 241
(0.12) (3.43) (3.15) (0.11) (3.3) (3.03)
EM Score group —0.055™ —1.78" —1.69" —0.079" —2.58" —2.42"
(0.078) (2.27) (2.08) (0.075) (2.18) (2.01)
Statistic R?=0.61 R?=0.40 R¥=029  R>=0.62 R?=0.42 R?=0.32
Summary F=14.07"" F=6.099"" F=3.66"" F=15.26"" F=6.86""" F=4.288""

See Table 1 for abbreviations. ns: not significant. *p<0.05, **p<0.01, and ***p<0.001.

and height were significant independent factors of both
respiratory functions, according to the multiple regression
analysis. The emphysema score was a significant indepen-
dent factor of obstructive respiratory disorders. However,
none of the other ICOERD Items were significant inde-
pendent factors of restrictive respiratory disorders.

Discussion

The subjects of this study had parenchymal findings on
HRCT at low Item grades and the normal range of VFT,
probably because we enrolled workers with slight to mild
mineral dust exposure. It was considered reasonable by us
that the target population had early stage pneumoconiosis
because HRCT is useful for detecting early stage pneumo-
coniosis?®. If we had recruited more patients with slight
to severe pneumoconiosis, we would have established a
definite association between HRCT findings (Items) and
ventilatory function test results.

Age and height are well-known predictors of pulmonary
restrictive disorders (e.g. VC and FVC) and pulmonary ob-
structive disorders (e.g. FEV; and %FEV). These indices
were also adopted as significant predictors in the present
study, and the prediction equations with these indices were
analogous to the prediction equations of the JRS.

Piirild et al. reported that in asbestos-exposed smoking
workers, FEV % negatively correlated with emphysema

type of CT'?, and that emphysema was the most important
factor determining the degree of ventilatory functional im-
pairment'®. In the present study, the score of EM summed
grades was adopted as a significant predictor of pulmonary
obstructive disorders (e.g. FEV| and %FEV), based on
multiple regression analysis.

Meijer et al.”) reported the association between the
reading results of HRCT, according to the ICOERD and
ventilatory function; the presence of IR, but not RO, was
significantly associated with ventilatory function (i.e. FVC
and FEV)). On the other hand, in the present study, the
scores of neither RO nor IR had a significant relationship
with ventilatory functions according to multiple regression
analysis. Because there were statistically significant dif-
ferences between the RO score groups means of FVC and
FEV|, as determined by ANOVA, the score of RO rather
than the score of IR may have a relationship with ventilatory
function impairment in the slight to severe stages of pneu-
moconiosis. The results of the present study suggest that RO
was the cause of the deterioration of the ventilatory function
of the mineral dust-exposed workers, which is different
from the study of Meijer et al., which suggested IR was the
cause of its deterioration among construction workers.

We offer some reasons for the difference. First, there
were differences in the actual procedures of grading Items.
Second, there were differences in subjects, especially in
the severity of pneumoconiosis. Third, there were dif-
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Table 6. Multiple regression analysis of the relationships of obstructive ventilatory func-

tions collectively with patients’ characteristics and scores of the ICOERD Items

B-Values of ventilatory functions

FEV, FEV,% %FEV, MMF PEF
Intercepts —0.653" 1527 81.31 5.66™ —2.74n
@.13) 41.1) (69.1) (3.15) ©)
Age —0.05""" -0.39" -0.75" -0.073"* —-0.125™
(0.0095) (0.18) 031 (0.014) (0.04)
Height 0.039"" —0.31"s 0.32m 0.0073"s 0.106"
(0.011) (0.22) (0.36) (0.017) (0.047)
Pack-year —0.0025" 0.023ns —0.11"s —0.0032"s —0.0083"s
(0.0032) (0.061) 0.1) 0.0047)  (0.013)
RO Score group —0.097"s 1.63™ —4.14" 0.248" —0.199
(0.12) (2.37) (3.99) (0.182) (0.52)
IR Score group 0.12m —0.077" 3.83m —0.0813" 0.425"
(0.098) (1.89) (3.17) (0.145) (0.413)
EM Score group -0.19" —4.92"* —6.77" -0.238" —0.542m
(0.064) (1.24) @.1) (0.096) (0.273)
Statistic Summary R*-=0.636 R*=0.384 R*=0.392 R*=0.531 R*=0.389
F=15.99"" F=5.725"" F=5.913""" F=10.39""" F=5.843""

See Table 1 for abbreviations. ns: not significant. *p<0.05, **p<0.01, and ***p<0.001.

ferences in mineral dust exposures, because we focused
on mild pneumoconiosis cases in the current study. Also,
the sampled number may not have been sufficiently high
enough to study the relationships between RO or IR and
ventilatory function, and we should have tried to recruit
more patients of each grade.

We used the ICOERD to differentiate each Item. The
EM score was adopted as a significant predictor of FEV,
FEV 1%, %FEV,, and MMF. The prediction equation of
FEV| had coefficients of determination for age, height,
and EM score. The estimated coefficient values of age and
height in the present study were nearly equal to the values
calculated using the prediction equations of the JRS. The
usefulness of the HRCT findings of emphysema in COPD
patients has previously been reported with regard to pul-
monary function impairment®>2®. This was the motivation
behind our present ICOERD studies, as well as the study
by Meijer et al®. Furthermore, the ICOERD assessment of
EM may reflect obstructive ventilatory function indices (i.c.
FEV\, FEV %, and %FEV)). Therefore, the ICOERD can
be quite accurate at describing respiratory diseases with EM.

Conclusion

The results of the present study support the notation of
ICOERD, as it correlates well with VFT, indicating it is ad-
equate for the determination of EM. The results of the two
assessment methods correlate well with each other, which

suggests that the ICOERD may be appropriately used
internationally for epidemiological and clinical research
studies. Further research studies recruiting patients with
more severe pneumoconiosis cases are required to evaluate
associations between RO/IR and ventilatory function.
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