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Table 1: General Information and Characteristics of The Study Population.

Characteristics

Numbers of workers (N & percentage)

Total Factory A Factory B Factory C
Total study population
(with spirometry data of 6-9 years) 2,595 (100%) 2,254 (86.86%) 50 (1.93%) 291 (11.2%)
o Workers with 6 years of spirometry data 258 217 7 34
e Workers with 7 years of spirometry data 302 257 10 35
o Workers with 8 years of spirometry data 448 404 8 36
o Workers with 9 years of spirometry data 1,587 1,376 25 186
Workers with NO history of smoking 1,703 (65.6%) 1,467 (56.5%) 35 (1.3%) 201 (7.7%)
Workers with history of smoking 892 (34.4%) 787 (30.3%) 15 (0.6%) 90 (3.5%)
e Currently smoking 528 (20.3%) 465 (17.9%) 8 (0.3%) 55 (2.1%)
e Already quit smoking 364 (14.0%) 322 (12.4%) 7 (0.3%) 35 (1.3%)
Number of Male workers 2,498 (96.3%) 2,160 (83.2%) 50 (1.9%) 288 (11.1%)
Number of Female workers 97 (3.7%) 94 (3.6%) 0 (0.0%) 3(0.1%)
Workers between the Age of 20-29 years 585 (22.5%) 462 (17.8%) 13 (0.5%) 110 (4.2%)
Workers between the Age of 30-39 years 1,695 (65.3%) 1,506 (58.0%) 27 (1.0%) 162 (6.2%)
Workers between the Age of 40-49 years 288 (11.1%) 259 (10.0%) 10 (0.4%) 19 (0.7%)
Workers Age 50 years and above 27 (1.0%) 27 (1.0%) 0 (0.0%) 0 (0.0%)

Table 2: Annual Pulmonary Test Results as Shown by Year Using Traditional Interpretation1.

Numbers & Type of Abnormalities Total

Spi;ometric Percentage Small Airway Abnormal Normal Unitnt:Ir-*
ears of workers Obstructive’ Restrictive’ Disease Results pretable

First Year 2,595 (100%) 85 (3.3%) 70 (2.7%) 122 (47%) 277 (10.7%) 2,314 (89.2%) 4(0.2%)
Second Year 2595 (100%) 79 (3.0%) 62 (2.4%) 108 (42%) 249 (9.6%) 2,334 (89.9%) 12 (0.5%)
Third Year 2,595 (100%) 78 (3.0%) 57 (22%) 132(5.1%) 267 (10.3%) 2,323 (89.5%) 5 (0.2%)
Fourth Year 2,595 (100%) 97 (3.7%) 56 (22%) 125(4.8%) 278 (10.7%) 2,303 (88.7%) 14 (0.5%)
Fifth Year 2,595 (100%) 77 (3.0%) 94 (36%) 168 (6.5%) 339 (13.1%) 2,241 (86.4%) 15 (0.6%)
Sixth Year 2595 (100%) 107 (41%)  98(38%) 155(6.0%) 360 (13.9%) 2235(86.1%) 0 (0.0%)
Seventh Year 2337 (100%) 107 (4.6%) 83 (36%) 126(54%) 316(135%) 2,021(86.5%) 0 (0.0%)
Eighth Year 2,035 (100%) 92 (4.5%) 84 (4.1%) 0(0.0%) 176(86%) 1859(91.4%) 0(0.0%)
Ninth Year 1587 (100%) 87 (5.5%) 51 (3.2%) 0(0.0%) 138(8.7%) 1.447(912%) 2(0.1%)

* Uninterpretable due to pure effort or poor technique
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Table 3: Average Decline of Pulmonary Function (FEV, and FVC) Calculated by Using The

Least Square Method.

Number of workers in

FEV, decline per year (mL)

FVC decline per year (mL)

the study Mean + SD Med (Q3-Q1) Mean + SD Med (Q3-Q1)
All eligible workers
4597 +41.37 44.86 (20.50-70.08) 39.87 £47.08 39.14 (9.92-68.0)
(2,595 personnel)
Male workers
46.583 +41.65 4533 (21.17-70.67) 40.62 +47.23 39.83 (11.07-68.69)
(2,498 personnel; 96.3%)
Female workers
31.45+29.83 300 (10.67-50.73) 20.36 £38.48 19.05 (5.92-53.46)
(97 personnel; 3.7%)
Workers with NO history
of smoking 4507 £4029 4417 (20.31-68.68) 39.25+46.13 38.83 (9.33-67.67)
(1,703 personnel; 65.6%)
Workers currently smoking
49.06 £+43.10 49.08 (22.00-73.17) 41.03+49.53 41.50 (11.13-69.05)

(528 personnel; 20.3%)
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Table 4: Numbers And Percentage of Individuals with More Than 10 Percent Declines in

Pulmonary Function Over The Following Years Of Spirometry Follow-up.

Follow-up Follow-up Follow-up Follow-up Follow-up Follow-up Follow-up Follow-up

Values &
Method year 2 year 3 year 4 year 5 year 6 year 7 year 8 year 9

etho

(N=2,595) (N=2,595) (N=2,595) (N=2,595) (N=2,595) (N=2,337) (N=2,035) (N=1,587)

FEV,
(non-age 296 641 789 1,373 1,516 1,594 1,554 1,113

) ¢ (11.4%) (24.7%) (30.4%) (52.9%) (58.4%) (68.2%) (76.4%) (71.3%)
adjusted)

FEV,

( 275 563 657 1,097 1,150 1,224 1,242 804

age

) 9 (10.6%) (21.7%) (25.3%) (42.3%) (44.3%) (52.4%) (61.0%) (50.7%)
adjusted)

FVC
( 263 551 671 1214 1,340 1,364 1,395 968
non-age

) 9 (10.1%) (21.2%) (25.9%) (46.8%) (51.6%) (58.4%) (68.6%) (61.0%)
adjusted)

FVC

(age 256 511 590 1,036 1,088 1,127 1,147 743

) g (9.9%) (19.7%) (22.7%) (39.9%) (41.9%) (48.2%) (56.4%) (46.8%)
adjusted)

Table 5: Numbers And Percentage of Individuals with More Than 15 Percent Declines in

Pulmonary Function Over The Following Years Of Spirometry Follow-up.

Follow-up Follow-up Follow-up Follow-up Follow-up Follow-up Follow-up Follow-up

Values &
Method year 2 year 3 year 4 year 5 year 6 year 7 year 8 year 9
etho
(N=2,595) (N=2,595) (N=2,595) (N=2,595) (N=2,595) (N=2,337) (N=2,035) (N=1,587)
FEV,
( 101 242 314 672 811 958 1,048 696
non-age
) 9 (3.9%) (9.3%) (12.1%) (25.9%) (31.3%) (41.0%) (51.5%) (43.9%)
adjusted)
FEV,
(age 83 189 248 462 518 590 648 379
) 9 (3.2%) (7.3%) (9.6%) (17.8%) (20.0%) (25.2%) (31.8%) (23.9%)
adjusted)
FVC
( 84 186 232 544 586 718 803 499
non-age
) o (3.2%) (7.2%) (8.9%) (21.0%) (22.6%) (30.7%) (39.5%) (31.4%)
adjusted)
FvC
73 163 187 408 442 525 570 331
(age

. (2.8%) (6.3%) (7.2%) (15.7%) (17.0%) (22.5%) (28.0%) (20.9%)
adjusted)
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Prevalence of Pulmonary Function Decline among Industrial Workers

in Three Petrochemical Plants: Case Study in Rayong Province

Thamonwan Danaisawat Theerasit Chernbamrung

ABSTRACT

This study aimed to determine the
prevalence of longitudinal decline of pulmonary
function in workers in 3 petrochemical factories
in Rayong Province. The pulmonary function
data came from annual health surveillance
programs carried out by Rayong Hospital at
3 factories from 2008-2016. A total of 2,595
workers’ data was used to calculate the
average loss of FEV, and FVC which are
4597 +41.37 ml annually and 39.87 £+47.08 ml
annually, respectively. Also, we calculated the
FEV, decline in each follow-up year compared
with the baseline value of each worker.
Standard criteria adopted by NIOSH, ATS,
ACOEM and the Association of Occupational
and Environmental Diseases of Thailand suggest

that workers with more than 10 or 15% decline

J Public Health 2018; 48(2): 137-146

compared with baseline value require further
evaluation by physicians. The results showed
10.6, 21.7, 253, 423, 443, 524, 61.0 and
50.7% of all workers had more than 10%
decline in each follow-up year. Moreover, 3.2,
7.3, 9.6, 17.8, 20.0, 25.2, 31.8 and 23.9% of
all workers had more than 15% decline in
each follow-up year. This type of longitudinal
interpretation still lacks proper guidelines
regarding how and when to update the
baseline value of each individual, similar to
the NIOSH 1998 or NHCA 2011 for audiogram

test. Further studies should pursue this aspect.

Keywords: petrochemical industry, spirometry,
pulmonary function decline, health

surveillance
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