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Abstract

Background: Despite the high prevalence of occupational airway disorders, they are usually underestimated by physicians. This
study designed to study the prevalence of work-related symptoms (WRS) and their association with occupational exposure in
outpatient pulmonary clinics.

Methods: Adults with more than one year of lower respiratory symptoms were included. Retired patients, housewives and those
unable to perform spirometry were excluded. Demographic, anthropometric and medical data were documented. The Persian
version of National institute for health and safety respiratory questionnaire was used to classify job titles. WRS were defined as 2
(or more) positive questions with improvement of symptoms on days off work. Job exposure matrix (JEM) was used for classifying
the type of occupational exposure into one of three categories: high molecular weight (HKW), low molecular weight (LMW) and
mixed.

Results: A total of 250 patients (69% male) with mean (+SD) age of 40 (£11.6) years, 178 cases of asthma and 59 chronic
obstructive pulmonary disease (COPD) cases entered. Occupational exposure was seen in 51.2% of patients (26, 51 and 51 cases
with HMW, LMW and mixed, respectively). WRS were lower in those who exercised regularly (24.6% vs. 39.4%) and higher in
those with eczema (62.5% vs. 33.6%). Eczema had an odds ratio (OR) of 4.13 (95% CI 1.3 to 12.9, P = 0.01). Exposure to LMW
almost tripled the risk of WRS (OR: 2.9, 95% Cl: 1.4 to 5.9, P = 0.003) in our patients.

Conclusion: Pulmonologists are firmly advised to take their patients” occupational and vocational exposures into consideration for
treatment plans, especially in those with positive history of eczema and exposure to LMW.

Keywords: Bronchial asthma, COPD, Job exposure matrix, Respiratory questionnaire

Cite this article as: Afshari Saleh L, Matoori A, Basiri R, Esmaily H, Rahimpour F, Hazrati R, et al. Evaluation of work-related
symptoms by job exposure matrix in chronic pulmonary diseases - a cross-sectional study. Arch Iran Med. 2021;24(9):696-700.
doi: 10.34172/aim.2021.100

Received: October 1, 2019, Accepted: October 28, 2020, ePublished: September 1, 2021

lung diseases are usually underestimated by employers,
employees and physicians. This study was designed
to evaluate the prevalence of work-related symptoms
(WRS) and the possible role of less-known occupational
exposures in patients with chronic respiratory symptoms
visited in outpatient pulmonary clinics.

Introduction

Respiratory system is one of the main targets of
occupational hazards.! Inhalation of different types of
particles produced in many jobs causes a wide array of
respiratory disorders, including upper airway irritation,
bronchial asthma, chronic obstructive pulmonary disease
(COPD), interstitial lung disease, lung cancer, pulmonary

infections and pleural effusion.

Asthma and COPD are two major chronic airway
disorders affecting more than 400 million people all
over the world with link to the workplace factors in up
to 15% of asthmatics and 15%-20% of COPD cases.>*
Pulmonologists are frequently advised to ask about their
patients’ currentand previous jobs. Apart from well-known
health effects of famous pneumoconioses such as silicosis
and asbestosis, hazards of other less studied occupational

Materials and Methods

This is a cross-sectional study on patients who presented
to an outpatient pulmonary clinic (blinded upon journal’s
request) of Mashhad University of Medical Sciences
(MUMS), Mashhad, Iran.

Participant or their guardians were informed about the
aims and design of the study. All subjects 18-60 years of
age with complaints of at least 12 months of respiratory
symptoms entered the study. Those in acute exacerbations
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of chronic pulmonary disease, unable to perform
spirometry, or retired from their work in the last year were
excluded from the study. In order to reduce the bias of
household exposures, we also excluded women working
mainly as housewives. Pulmonologists interviewed
the participants and reviewed their medical records in
order to ascertain a final diagnosis for their chronic
pulmonary symptoms. The participants were then visited
by an occupational medicine specialist for completion of
demographic, anthropometric and medical data (age, sex,

body mass index [BMI], college education, more than 3

hours per week exercise, and marital status, history of

smoking, eczema, respiratory medication, job category,
job duration, and current use of personal protective
equipment).

The volume of air expelled in the 1* second of forced
expiration (FEV ) during simple spirometry was used for
classification of pulmonary disease severity according to
the ATS/ERS criteria as follows: FEV, >70%: mild; FEV =
60-69%: moderate; FEV = 50-59%: moderate to severe;
FEV = 35-49: severe; and FEV <35%: very severe.*

Respiratory symptoms were assessed by the National
Institute for Occupational Safety and Health (NIOSH)
respiratory questionnaire and job exposure matrix (JEM).
a) The validated Persian version of the NIOSH

respiratory questionnaire,” with 32 items consists
of three parts: demographic characteristics,
occupational data and respiratory assessment over the
past year. Presence of at least 2 respiratory symptoms
which improves on days away from work is defined
as WRS. The NIOSH respiratory questionnaire was
completed by all participants and the result reported
as the proportion of “WRS”.

b) JEM is a database used in epidemiologic studies
in order to specify the type of exposure in a job
title.® It categorizes exposures as high molecular
weight (HMW), low molecular weight (LMW) and
mixed exposures. JEM uses Standard Occupational
Classification” published in 2010 (SOC2010) to
categorize a person’s job in one of 9 categories (Table

1).

Statistical Analysis
Assuming 39% frequency of WRS based on Sadeghniiat-

Table 1. Standard Occupational Classification (SOC 2010) of Job Titles

Class 1 Managers, directors and senior officials

Class 2 Professional occupations

Class 3 Associate professional and technical occupation
Class 4 Administrative and secretarial occupations
Class 5 Skilled trade occupations

Class 6 Caring, leisure and other service occupations
Class 7 Sales and customer service occupations

Class 8 Process, plant and machine operatives

Class 9 Elementary occupations

Job Exposure Matrix in Chronic PuImon_

Haghighi et al study,® 95% CI and 6% precision, a sample
size of 250 was estimated. Demographic data, respiratory
diagnosis and NIOSH respiratory questionnaire results
were analyzed according to WRS. For analysis of
qualitative variables, Chi-square or Fisher’s exact test
(for expected cell counts higher than 5) were used. For
quantitative variables, normal P plot and Shapiro-Wilk
test were applied and for normal distributions, the T
test was used. Logistic regression analysis was done to
determine the association of variables with WRS as the
dependent variable. Data were analyzed by SPSS-20 and
P value < 0.05 was considered as statistically significance.

Results

From January 2017 to January 2018, a total of 320 subjects
enrolled, and 70 of them were excluded (56 subjects unable
or unwilling to perform spirometry and 14 subjects not
having enough data to establish a definitive pulmonary
diagnosis). A total of 250 individuals (69% male) with a
mean (+SD) age of 40 (£11.6) years were recruited for
the study. Normality of the quantitative data was assessed
using graphical Normal probability plot. Figure 1 shows
the probability plots for age, BMI and employment
duration of the participants. The proportion of job classes

Table 2. Proportion of Subjects with WRS According to Demographic,
Anthropometric and Medical Data in 250 Outpatients with Chronic
Respiratory Symptoms Using Chi-square test

. WRS
Variable Total No. (%) P value
M 174 66 (33.7%)
Gender 0.2
F 76 23(30.6%)
<25 113 45(39.5%)
BMI (kg/m?) 25-30 92 25 (27.2%) 0.3
230 42 25 (30.4%)
Yes 150 40 (26.7%)
College education 0.1
No 120 49 (40.8%)
Married 203 74 (36.5%)
Marital status 0.2
Other 47 14 (29.7%)
Yes 70 16 (22.9%)
Regular exercise 0.03*
No 180 71 (39.4%)
Yes 68 26 (38.2%)
Smoking 0.3
No 182 62 (34%)
Yes 22 10 (45.5%)
Eczema 0.02*
No 228 75 (34.2%)

i Yes 219 72 (32.9%)
Resplrat.ory o 0.2
medications  No 31 14 (45.1%)

1-5 69 23 (34.5%)
Job duration (y)  6-10 59 22 (37.2%) 0.9
>10 122 44 (36%)
Yes 80 37 (46.2%)
Personal protection 0.02*
No 170 53 (31.1%)

WRS, work-related symptoms; BMI: body mass index.
*P value <0.05.
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Figure 1. Normal P Plots for Age (a), BMI (b) and Employment Duration (c) of the Participants.

and respiratory diseases of the participants are shown
in the figures 2 and 3, respectively. Demographic and
anthropometric data of the subjects along with proportion
of WRS are shown in Table 2.

JEM analysis showed a total of 128 (51.2%) occupational
exposures in our participants (26, 51 and 51 cases with
HMW, LMW and mixed, respectively). The proportion of
WRS for each type of exposure was as follows: 12 (46.1%)
in HMW, 28 (54.9%) in LMW and 15 (29.4%) in mixed,
with statistical significance only in LMW (P = 0.002).
Those who exercised regularly showed less work-related
respiratory symptoms than those who did not exercise
(24.6% vs. 39.4%). WRS was also higher in those with a
history of eczema in comparison to those without eczema
(62.5% vs. 33.6%). WRS was higher in those who currently
used personal protective measures (46.2% vs. 31.1%).
Gender, smoking, BMI and use of respiratory medications
were not different between those with and without WRS.

Correlations of occupational exposure for different
diagnoses and disease severity are shown in Table 3.
Although the most frequent diagnosis in our participants
was bronchial asthma with 178 cases (71.2%), occupational
exposures were more common in COPD (74.6% vs.
45.5%). LMW and mixed exposure were more common
in asthma and COPD (22.4% and 37.2%, respectively).

B0
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Mixed exposure was significantly higher in COPD than
asthma (37.2% vs. 15.1%, P = 0.001). According to FEV ,
most of our patients were in the mild group. There was no
correlation between disease severity and type of exposure.

A statistically significantly higher proportion of patients
exposed to LMW had WRS (54.9% vs. 31.3%, P = 0.002).

Table 4 shows the distribution of job class and proportion
of HMW, LMW and mixed weight exposures according to
JEM. Most of our participants (95.9%) were from classes
5 (skilled trade occupations) and 8 (process, plant and
machine operatives). Mixed exposure was significantly
more common in process, plant and machine operatives
workers (P = 0.001); however, as our cohort was not
equally distributed across different classes, this finding
has not worth much.

We also used regression analysis to determine the odds
ratio of variables with respect to prediction of work-related
respiratory symptoms. Age, eczema, regular exercise,
education level, LMW exposure and personal protection
were included in the regression and “multivariable logistic
regression” was applied to assess the probable association
of variables with WRS.

Table 5 demonstrates that having eczema has an odds
ratio of 4.13 (95% CI 1.3 to 12.9, P = 0.01) for WRS.
Exposure to LMW particles tripled the risk of WRS (OR
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Figure 2. Frequency of Occupation Categories of the Participants.

occupations

occupations

T
Elsmentary
occupations

o

T
COPD

Figure 3. Frequency of Respiratory Diseases Evaluated in the Study.

T
Asm

T
Other

698

Arch Iran Med, Volume 24, Issue 9, September 2021




Job Exposure Matrix in Chronic Pul_

Table 3. Type of Occupational Exposure According to Job Exposure Matrix Classification for Different Diagnoses and Disease Severity

Different Diagnoses and Disease Severity Total :’:?)/\:\)/ :;A:OZ\; ’:lm()f)z(;

Asthma 178 14 (7.8%) 40 (22.4%) 27 (15.1%)

Diagnosis COPD 59 11 (18.6%) 10 (16.9%) 22 (37.2%)

Other™ 13 1.(7.7%) 1(7.7%) 1(7.7%)

Mild 179 16 (8.9%) 33 (18.4%) 33 (18.4%)

Moderate 22 4 (18.1%) 8 (36.3%) 6 (27.2%)

rsees\;)ei[gt{)?; ;?Sreoansﬁ Moderate to severe 15 1(6.6%) 3 (20%) 4(26.6%)
Severe 0 0 (0%) 0 (0%) 0 (0%)

Very severe 34 5 (14.7%) 7 (20.5%) 8 (23.5%)

HMW, high molecular weight; LMW, low molecular weight; COPD, chronic obstructive pulmonary disease.
‘Differences in WRS prevalence between respiratory diagnoses and or their severity were not statistically significant.
“Other chronic respiratory diseases included 11 cases of bronchiectasis, 1 case of interstitial pulmonary fibrosis and 1 case of sarcoidosis.

2.9,95% CI 1.4 to 5.9, P = 0.003) in our patients.

Discussion
Our study evaluated the type of work-related exposures by
JEM in cases referred to a pulmonary clinic with chronic
lower respiratory symptoms.

Job categories (SOC2010 classification) showed that

Table 4. Proportion of HMW, LMW and Mixed Weight Exposures
According to Job Exposure Matrix in 250 Subjects with Chronic
Respiratory Symptoms

SOC Job Class*  Number ':’:’1/“)’ ,L"‘(";"; “,4"’(‘;")
Class 1 0 0 0 0
Class 2 4 0 0 0
Class 3 0 0 0 0
Class 4 2 0 0 0
Class 5 77 . ;E%) @ 92.;%) 1(1.2%)
Class 6 2 0 1 (50%) 0
Class 7 0 0 0
Class 8 161 13 (8%) 25 50 (31%)

(15.5%)
Class 9 4 1 (25%) 1 (25%) 0

SOC, Standard Occupational Classification; HMW, high molecular
weight; LMW, low molecular weight.

*Standard occupational classification classes as mentioned in
Table 1.

**Difference was statistically significant in the mixed group (P
value = 0.001).

Table 5. Association of Work-Related Respiratory Symptoms to
Some of the Variables According to Logistic Regression Analysis

Variables Odds Ratio (95% CI) P value
Eczema 4.13 (1.3-12.9) 0.01*
30-45 years age 1.29 (0.6-2.6) 0.4
Regular exercise 1.61 (0.7-3.4) 0.2
Education: diploma 1.33 (0.6-2.6) 0.4
Personal protection 1.85 (0.9-3.4) 0.5
LMW exposure 2.9(1.4-5.9) 0.003*

LMW, low molecular weight

most our participants were skilled trade occupations
and process, plant and machine operatives with a very
small percentage in other job classes. This pattern of job
category may not exactly represent the job pattern of a
healthy general population but was similar to a cohort of
Iranian asthmatic population studied by Sadeghniiat et al.?

The most common chronic respiratory disorders in
our patients were asthma and COPD. Multiple studies
have shown the significance of occupational exposures in
asthma and COPD.*' JEM showed that nearly half of our
participants were exposed to occupational hazards with
different prevalence of HMW, LMW and mixed exposure.

HMW such as latex, aerosol and plants, LMW such as
wood, metals, detergents, isocyanate and mixed exposure
such as metal working, fluids, textiles, and agriculture
have been shown to induce both asthma and COPD."
Both LMW and HMW have been common in asthmatic
patients in other studies. Exposure to LMW, although not
as common as mixed exposure, had an odds ratio of 2.9 for
work-related respiratory symptoms. LMW exposure was
more common in our asthmatic patients and all patients
(asthma and COPD) had more work-related symptoms in
the LMW type of exposure (54.9% vs. 31.3%, P = 0.002).
COPD cases showed more occupational exposures, mainly
of the mixed type. Type of exposure was not significantly
different between asthma and COPD in our study. Meca
et al showed that LMW caused more severe asthma than
HMW exposure.”

Those patients who exercised regularly had less work-
related respiratory symptoms in our study which can
be explained in the opposite direction; in other words,
those with more work-related symptoms were less likely
to be able to exercise regularly. Although disease severity
(according to FEV) was not related to the prevalence of
WRS, the six-minute walk distance test could be used as
the preferred method of assessment of exercise and WRS
relation.

The same explanation can be applied for the
higher incidence of WRS in those who used personal
protective measures such as face masks at workplace.
We hypothesized that those with more work-related
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symptoms use protective measures more often in order to
reduce their respiratory symptoms.

Our study also showed that those with a history of
eczema showed more WRS. The prevalence of eczema
has been high in other studies. The lifetime prevalence of
eczema ranged between 5.7% and 16.7% among women
and between 5.2% and 9.5% among men in a study by
Montnémery et al." Eczema and atopic asthma have
common allergic pathways that can make the patient more
susceptible to work-related respiratory symptoms. Eczema
also increased the risk of having work-related respiratory
symptoms by nearly 4 folds in our patients.

Assessment of airway and systemic inflammation by
the methacholine challenge test for assessment of airway
hyper-responsiveness or expired nitric oxide could help us
to postulate hypothetical pathway for this finding.'®

The study had some limitations. The participants were
among outpatients of a teaching pulmonary clinic so
the results should not be generalized to all respiratory
patients. Also, the incidence-prevalence bias could be
considered due to natural exclusion of patients with severe
disease. The most important strength of the study was
applying a detailed JEM and the thorough evaluation of
the occupational history of the patients.

This study showed a high prevalence of work-related
exposure in pulmonary clinic patients. More than half of
our patients were in contact with HMW, LMW or mixed
occupational exposures which are usually underestimated
by physicians. We also found that JEM in conjunction
with the NIOSH respiratory questionnaire are useful tools
in differentiating those with and without occupational
exposures and specifying the type of exposure.
Management of exposure in chronic respiratory disease
will help with better management of patients.

Pulmonologists are firmly advised to take their patients’
occupational and vocational exposures into consideration
for treatment plans.
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