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[ Abstract] Objective To explore the risk factors for developing chronic pulmonary heart disease in patients
with pneumoconiosis. Methods The medical records of pneumoconiosis patients admitted to an occupational disease
hospital in Sichuan Province between January 2012 and November 2021 were collected. Kaplan-Meier (K-M) method, or
product-limit method, was used to plot the incidence curves of pulmonary heart disease in the pneumoconiosis patients.
Cox proportional hazard regression model was used to analyze the influencing factors associated with chronic pulmonary
heart disease in patients with pneumoconiosis. Results A total of 885 pneumoconiosis patients were included in this
study. The follow-up time was 12 to 115 months and the median follow-up time was 43 months. A total of 138 patients
developed chronic pulmonary heart disease and the incidence density of pulmonary heart disease was 38.50/1000 person-

years. Multivariate Cox proportional hazard regression analysis showed that the influencing factors of pneumoconiosis
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inpatients developing chronic pulmonary heart disease included the following, being 50 and older (hazard ratio
[HR]=1.85, 95% confidence interval [CI]: 1.25-2.74), stage Il pneumoconiosis (HR=2.43, 95% CI: 1.48-4.01), resting heart
rate=100 beats/min (HR=2.62, 95% CI: 1.63-4.21), the complication of chronic obstructive pulmonary disease (COPD)
(HR=4.52, 95% CI: 2.12-9.63), underweight (HR=2.40, 95% CI: 1.48-3.87), overweight and obesity (HR=0.54, 95% CI:
0.34-0.86), and triacylglycerol (TG) (HR=0.69, 95% CI: 0.49-0.99). Conclusion Old age, stage Il pneumoconiosis, high

resting heart rate, low BMI, and the complication of COPD are risk factors for chronic pulmonary heart disease in

pneumoconiosis patients, while overweight and obesity and TG are protective factors. Early identification of the risk

factors and the adoption of the corresponding prevention measures are the key to preventing chronic pulmonary heart

disease in patients with pneumoconiosis.

[ Key words] Pneumoconiosis
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Table1 The baseline characteristics of the subjects

Nopdnicpineny  Qvoseplnenwy e o0z p
Agelyr, X+s 49.03+9.88 53.44£13.19 49.72+10.58 29.723 <0.001
<40 yr./case (%) 108 (14.46) 17 (12.32) 125 (14.12)
40 yr.-/case (%) 342 (45.78) 40 (28.98) 382 (43.16)
50 yr.-/case (%) 174 (23.29) 32(23.19) 206 (23.28)
=60 yr./case (%) 123 (16.47) 49 (35.51) 172 (19.44)
Marital status'/case (%) 1.864 0.172
Married 695(96.40) 122 (93.84) 817 (96.00)
Others 26 (3.60) 8(6.16) 34 (4.00)
Ethnicity” 0.349 0.554
Han 643 (88.20) 117 (90.00) 760 (88.47)
Others 86 (11.80) 13 (10.00) 99 (11.53)
Education” /case (%) 2.109 0.348
Illiterate or semi-literate 68 (9.29) 15 (11.45) 83 (9.62)
Elementary school 418 (57.10) 66 (50.38) 484 (56.08)
Junior high school and above 246 (33.61) 50 (38.17) 296 (34.30)
Smoking*/case (%) 4.590 0.101
Never 112 (15.24) 23 (17.29) 135 (15.55)
Ever smoked 395 (53.74) 81 (60.90) 476 (54.84)
Smoking 228 (31.02) 29 (21.81) 257 (29.61)
Body mass index /case (%) 51.703" <0.000
<18.5 kg/m® 33 (4.42) 28 (20.29) 61 (6.89)
18.5 kg/mz— 454 (60.78) 84 (60.87) 538 (60.79)
24 kg/mz— 260 (34.81) 26 (18.84) 286 (32.32)
Heart rate /case (%) 28.806° <0.001
<90 min”' 550 (74.93) 71 (53.38) 621 (71.63)
90 min™'- 108 (14.72) 28 (21.05) 136 (15.69)
100 min - 76 (10.35) 34 (25.57) 110 (12.69)

* The comparison between the groups was made with the Wilcoxon rank-sum test; * there are missing values in the variable.
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Table 2 The baseline occupational history of the subjects

Variable

Non-chronic pulmonary ~ Chronic pulmonary
heart disease (1=747)

. 2
heart disease (n=138) All subjects  Y//Z P

Stage of pneumoconiosis*/case (%)

29.148 <0.001

I 186 (27.07) 19 (15.08) 205 (25.21)

Il 206 (29.99) 20 (15.87) 226 (27.80)

m 295 (42.94) 87 (69.05) 382 (46.99)
Type of pneumoconiosis /case (%) 0.249  0.883

Silicosis 664 (89.85) 121 (88.97) 785 (89.71)

Coalminer's pneumoconiosis 62 (8.39) 13 (9.55) 75 (8.57)

Others 13 (1.76) 2(1.47) 15 (1.71)
Cumulative dust exposure time /case (%) 4.019 0.045

<10 years 409 (56.03) 62 (46.62) 471 (54.58)

=10 years 321 (43.97) 71 (53.38) 392 (45.42)
Duration of no long doing jobs involving exposure to dust /case (%) 0.594  0.441

<10 years 230 (52.15) 36 (47.37) 266 (51.45)

=10 years 211 (47.85) 40 (52.63) 251 (48.55)
" There is a missing value in the variable.

*3 HRWUKEZNREKIEIR
Table 3 The baseline of clinical test indices in research objects

Variable Nheurt st iy b dieine (o) All subjects Xz P
ALB'/(g/L) 38.83+3.93 37.38+3.77 38.6+3.94 3.960 <0.001
TC'/(mmol/L) 4.38 (3.81, 5.01) 4.35 (3.80, 4.85) 4.37 (3.81, 4.99) 1.097° 0.295
GLU'/(mmol/L) 5.11 (4.73, 5.47) 5.10 (4.78, 5.57) 5.11 (4.74, 5.48) 0.417° 0.518
HDLC'/(mmol/L) 1.25 (1.06, 1.44) 1.23 (1.04, 1.49) 1.24 (1.06, 1.45) 0.038" 0.846
LDLC'/(mmol/L) 2.83(2.38,3.38) 2.76 (2.35, 3.36) 2.82(2.38,3.38) 0.488" 0.485
MPV'/fL 10.80 (10.00, 11.90) 11.00 (9.90, 12.10) 10.90 (10.00, 11.90) 0.095" 0.758
PCT'/% 0.20 (0.17, 0.23) 0.20 (0.16, 0.24) 0.20 (0.17, 0.23) 0.076" 0.782
PLT /x10° L' 179 (146, 215) 171 (131, 223) 178 (145, 215) 1.558" 0.212
PLCR'/% 31.50 (25.20, 39.00) 33.00 (24.30, 40.40) 31.90 (25.20, 39.40) 0.079" 0.779
RBC'/x10" L™ 4.93+0.47 4.81+0.53 4.91+0.48 2.710 0.007
RDW-CV'/% 13.20 (12.70, 13.80) 13.40 (12.80, 14.00) 13.30 (12.80, 13.90) 2.628" 0.105
RDW-SD'/fL 42.30 (40.30, 44.70) 42.40 (40.10, 44.60) 42.30 (40.20, 44.70) 0.034" 0.854
TG'/(mmol/L) 1.04 (0.77, 1.47) 0.90 (0.73, 1.20) 1.01 (0.76,01.43) 10.369" 0.001
UA'/(umol/L) 306.70+75.22 307.37+73.47 306.81+74.91 -0.100 0.924
WBC/x10° L™ 6.40 (5.30, 7.60) 6.60 (5.40, 8.10) 6.40 (5.30,7.70) 0.544" 0.461

Categorical variables are presented as relative frequencies, while numerical variables are presented as X + s or the median (P, P,;). * Comparison between the

groups was made with the Wilcoxon rank-sum test; ~ there are missing values in the variable.
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Table4 The baseline status of complications of the subjects

Variable Nheart diseast (74 hearsdiscse (ueizh)  Allsubiecs 12 P

Pneumothorax/case (%) 2.128 0.145
Yes 41 (5.49) 12 (8.70) 53 (5.99)
No 706 (94.51) 126 (91.30) 832 (94.01)

COPD/case (%) - 0.118
Yes 22 (2.95) 8 (5.80) 30 (3.39)
No 725 (97.05) 130 (94.20) 855 (96.61)

Respiratory infection/case (%) 1.091 0.296
Yes 647 (86.61) 124 (89.86) 771 (87.12)
No 100 (13.39) 14 (10.14) 114 (12.88)

Emphysema/case (%) 0.509 0.476
Yes 541 (72.42) 104 (75.36) 645 (72.88)
No 206 (27.58) 34 (24.64) 240 (27.12)

Pneumatobleb/case (%) 15.836 <0.001
Yes 85 (11.38) 33(23.91) 118 (13.33)
No 662 (88.62) 105 (76.09) 767 (86.67)

Pulmonary artery hypertension/case (%) 23.733 <0.001
Yes 20 (2.68) 16 (11.59) 36 (4.07)
No 727 (97.32) 122 (88.41) 849 (95.93)

Diabetes/case (%) — 0.726
Yes 13 (1.74) 3(2.17) 16 (1.81)
No 734 (98.26) 135 (97.83) 869 (98.19)

Hypertension/case (%) 0.418 0.518
Yes 181 (24.23) 37 (26.81) 218 (24.63)
No 566 (75.77) 101 (73.19) 667 (75.37)

COPD: chronic obstructive pulmonary disease. “—” indicates that Fisher exact probability method was used for making comparison between groups.
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Table5 Single factor Cox regression analysis of influencing factors of

pneumoconiosis patients developing chronic pulmonary heart

disease

Variable HR 95% CI P
Agelyr.

<50 (reference)

=50 2.54 1.81-3.57 <0.001
Stage of pneumoconiosis

I (reference)

1 0.95 0.52-1.72 0.857

m 2.95 1.80-4.84 <0.001
Cumulative dust exposure time

<10 years (reference)

=10 years 1.54 1.10-2.15 0.012
BMI/(kg/m”)

18.5- (reference)

<18.5 4.203 2.74-6.46 <0.000

24- 0.528 0.34-0.82 0.005
Heart rate/min”"

<90 (reference)

90- 2.04 1.33-3.13 0.001

100- 4.19 2.79-6.29 <0.001
Pneumothorax 1.90 1.05-3.43 0.035
COPD 5.08 2.46-10.48 <0.001
Emphysema 0.73 0.49-1.08 0.111
Pneumatobleb 2.20 1.49-3.25 <0.001
ALB/(g/L) 0.88 0.84-0.93 <0.001
RBC/x10” L™ 0.67 0.47-0.95 0.025
TG/(mmol/L) 0.55 0.39-0.78 0.001
WBC/x10° L™ 112 1.02-1.22 0.014

BMI: body mass index; COPD: chronic obstructive pulmonary disease;
ALB: albumin; RBC: red blood cell count; TG: triacylglycerol; WBC: white

blood cell count. HR: hazard ratio; CI: confidence interval.
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Table 6 Multivariate Cox regression analysis of influencing factors of

pneumoconiosis patients developing chronic pulmonary heart

disease

Variable HR 95% CI P
Agelyr.

<50 (reference)

=50 1.85 1.25-2.74 0.002
Heart rate/min”"

<90 (reference)

90- 1.39 0.87-2.20 0.165

100- 2.62 1.63-4.21 <0.001
BMI/(kg/m”)

18.5- (reference)

<18.5 2.40 1.48-3.87 <0.001

24- 0.54 0.34-0.86 0.009
Stage of pneumoconiosis

I (reference)

I 0.93 0.51-1.71 0.818

I 243 1.48-4.01 0.001
COPD 4.52 2.12-9.63 <0.001
TG 0.69 0.49-0.99 0.044

The abbreviations are explained in the first footnote to Table 5.

Characteristics Events/Patients HR (95% CI) P for interaction
All patients 138/885 . 0.54 (0.34-0.85)
Agelyr. 0.144
<50 571507 - 0.52 (0.23-1.17)
50- 81/378 e 0.53 (0.30-0.94)
Heart rate/min™ 0.45
<90 74/636 a— 0.43 (0.23-0.80)
90- 29/138 I - i 1.85 (0.76-4.50)
100- 35/111 - 0.13 (0.03-0.51)
Stage’ 0.534
1 19/205 e 0.62 (0.21-1.84)
il 25/275 Fa—i 0.30 (0.10-0.92)
111 94/405 -] 0.53 (0.30-0.96)
Hypertension 0.423
No 101/667 - 0.52 (0.29-0.93)
Yes 37/218 - 0.50 (0.23-1.10)
TG/(mmol/L) 0.102
<0.78 38/213 - 0.31 (0.07-1.37)
0.78- 51/229 - 0.44 (0.18-1.09)
1.03- 26/220 Ha— 0.25 (0.09-0.76)
1.44- 23/223 ) I - X X i ) ) ) 1.43 (0.58-3.55)
0 1 2 3 4 5 6

Hazard ratio

B 1 BERENS LR EE BB R HXEKE AT

Fig 1 The subgroup analysis of the associations between overweight/obesity and pneumoconiosis patients developing chronic pulmonary heart disease

TG: triacylglycerol; HR: hazard ratio; CI: confidence interval. ~ Stage of pneumoconiosis. P for interaction indicates P value of interaction effect within subgroup

factor. Non-overweight/obesity is the reference in HR.
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