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BACKGROUND: The impact of work-related asthma (WRA) on quality of life (QoL) and work
productivity remains largely neglected/uncertain despite its high prevalence.

OBJECTIVE: To investigate the association of WRA with QoL and work productivity as
compared with subjects with non-WRA and those without asthma and rhinitis.

METHODS: A cross-sectional survey was carried out among workers during their periodic
occupational health visit in Belgium. The Mini Asthma Quality of Life Questionnaire, the

8-item Medical Outcome Study Short Form instrument, and the Work Productivity and Activity
Impairment—General Health questionnaire were administered. Survey participants were divided
into 3 groups: (1) WRA (current asthma with =2 respiratory symptoms at work; n = 89); (2) non-
WRA (current asthma without work-related respiratory symptoms; n = 119); and (3) the reference
group (no asthma and no lower respiratory, nasal, or eye symptoms; n = 815). Associations of QoL
and work productivity with WRA were evaluated by multivariable regression analyses.

RESULTS: WRA and having poor asthma control were significantly associated with lower
global Mini Asthma Quality of Life Questionnaire scores compared with non-WRA. Asthmatic
subjects had significantly lower physical and mental health component scores of the 8-item
Medical Outcome Study Short Form instrument and overall work productivity compared with

the reference group, with greater impairment in workers with WRA than in those without WRA.
Moreover, workers with WRA had higher percentages of doctor visits and income reduction
because of respiratory symptoms than those with non-WRA. Work-related rhinitis and depression
were associated with reduced QoL, independent of the effect of WRA.

CONCLUSIONS: WRA should be managed comprehensively to reduce the worsening of QoL
and work productivity of those affected.

Keywords

Quality of life; Socioeconomic burden; Work productivity; Work-related asthma

The Global Burden of Disease Study reported that asthma was deemed accountable for 21.6
million (95% uncertainty interval, 17.1-27.0) disability-adjusted life-years in 2019, which
was one-fifth of the total disability-adjusted life-years from chronic respiratory disease.!

Occupational exposure accounts for approximately 16% of all cases of adult-onset asthma.2
The term “work-related asthma” (WRA) encompasses both occupational asthma (OA) and
work-exacerbated asthma (WEA).34 OA is defined as asthma caused by a specific exposure
at work, whereas WEA is defined as “pre-existing or concurrent asthma that is worsened by
workplace conditions.”3

Asthmagen exposure in the workplace has been associated with poor asthma control.>-6
WRA may have a considerable impact on the socioeconomic conditions of the affected
subjects because it most often implies job changes to avoid or reduce exposure.*7 In
addition, WRA may be associated with increased use of health care resources and/or an
impaired health-related quality of life (QoL).8-13 Unfortunately, studies assessing the impact
of WRA on QoL or work productivity had a small sample size,12 lacked a nonasthmatic
control group,1! and/or showed conflicting results.8 In fact, despite being potentially
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preventable and associated with improved QoL if addressed properly, WRA has been
relatively neglected from a clinical and scientific point of view.!

Our study aimed to simultaneously compare WRA with both non-WRA cases and a
nonasthmatic reference group from a general workforce survey, which evaluated the
association of WRA not only with health-related QoL but also with work productivity.

METHODS

Study design and population

A cross-sectional questionnaire-based survey was conducted on a sample of workers
employed in various industrial sectors in the French-speaking part of Belgium. The design
of this survey has been previously described.14 The participants were recruited at the time
of their periodic visit to medical examination centers of an occupational health service
(Service de Prévention et Protection au Travail—Centre de Service Interentreprises) from
2008 to 2011. Periodic examination of salaried workers by internal or external occupational
health services is mandatory in Belgium. All workers who attended a medical examination
on a selected day were asked to participate. The study days were randomly allocated

after weighting for the annual activity of each examination center. For all assessments,
when preexistent questionnaires were applied, we used their validated versions in French.
The study protocol was approved by the Ethics Committee of the Centre Hospitalier
Universitaire UCL Namur (approval no. B0392006772), and written informed consent was
obtained from each participant.

Procedures

Screening questionnaire.—A 2-step integrated questionnaire was administered under
the supervision of clinical research assistants. In the first step, the participants were asked

to complete a “screening questionnaire,” aimed at identifying those with asthma as well as
those with rhinitis.14 The screening questionnaire gathered information on (1) demographic,
medical, and occupational characteristics; (2) asthma and rhinitis symptoms as well as their
relationship with work exposure and medications; (3) general health—related QoL using
the 8-item Medical Outcome Study Short Form (SF-8) (4-week recall French version 1.0
for Belgium provided by QualityMetric, Inc, Lincoln, Rhode Island); and (4) impairment

in work productivity because of general health assessed through the Work Productivity and
Activity Impairment—General Health (WPAI-GH) generic instrument.1® Participants with a
self-reported or physician-based diagnosis of asthma who had wheezing or whistling sounds
in the chest (apart from colds) in the last 12 months or were currently taking any medication
for asthma were considered as having current asthma.

In the second step, all subjects who screened positive for current asthma were invited to
complete an “asthma-specific questionnaire” during the same visit.

Asthma-specific questionnaire.—Participants screened for asthma were administered
an “asthma-specific questionnaire” that aimed to collect information pertaining to the level
of asthma control (Asthma Control Test [ACT])!6:17 and asthma-related QoL (Mini Asthma

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2024 March 08.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Suarthana et al.

Page 4

Quality of Life Questionnaire [NAQLQ]).18 Participants with current asthma who merely
have respiratory symptoms at work were excluded from the study.

Rhinitis-related questionnaire.—Rhinitis-related questionnaires, including rhinitis-
specific QoL, work disability, and health care utilization due to rhinitis, were administered to
participants with a symptom-based diagnosis of rhinitis or with a self-reported or physician-
based diagnosis of allergic rhinitis.1®

Identification of diseases

The screening questionnaire included items on respiratory symptoms extracted from the
European Community Respiratory Health Survey questionnaire.20 The list of definitions
of symptoms/diseases and outcomes is presented in Table E1 (in the Online Repository
available at www.jaci-inpractice.org).

“Ever asthma” was defined by an affirmative answer to 1 of the following 2 questions:

(1) “Did you ever suffer from asthma or “asthmatic bronchitis’?” (ie, self-reported asthma)
or (2) “Has a doctor ever told you that you have asthma or ‘asthmatic bronchitis’?” (ie,
physician-based asthma). Those participants with self-reported or physician-based asthma
(ever asthma) were categorized as having current asthma if they also provided a positive
answer to any of the following questions: (1) “Have you had wheezing or whistling sounds
in your chest apart from colds in the last 12 months?” or (2) “Are you currently taking any
medicine for asthma?” Poor asthma control was defined as having an ACT score of less than
or equal to 19.17

WRA was considered when participants reported current asthma2® and experienced at least
2 asthma symptoms related to work exposure identified using the following question: “When
you are at work or during the hours following your work shift, do you notice the onset of
any of the following symptoms: wheezing, chest tightness, shortness of breath, or cough?”21
Asthma unrelated to work (non-WRA) was considered present when the worker reported
current asthma without asthma symptoms related to work exposure.

A diagnosis of current rhinitis was assigned to participants reporting that they regularly
experienced at least 2 nasal symptoms (ie, runny nose, stuffy nose, or sneezing), apart from a
cold or flu, during the last 12 months.1422 Subjects were regarded as having allergic rhinitis
in the presence of either self-reported or physician-based allergic rhinitis.2 Work-related
rhinitis (WRR) was defined by the presence of current rhinitis and at least 2 nasal symptoms
at work.1* Work-related conjunctivitis was identified by reporting itchy and red eyes at
work.

Comorbidity

Information on comorbidities was collected through a questionnaire. Participants were

asked if they had ever been diagnosed with diabetes, cancer, headaches, cardiovascular
diseases, arterial hyper-tension, gastrointestinal diseases, musculoskeletal disorders, arthritis,
and chronic dermatitis. Questions on respiratory-based comorbidities including chronic
bronchitis and emphysema were also asked among workers who reported asthma. The
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term “chronic phlegm” is used most frequently in Belgium to designate chronic obstructive
pulmonary disease.

Outcome measures

Quality of life.—Health-related QoL was assessed using 2 validated instruments: (1) the
generic SF-8 questionnaire administered to all participants and (2) the mAQLQ,8 which
was completed by participants who reported current asthma.

The SF-8 questionnaire is a shortened generic instrument assessing 8 health concepts
(general health, physical functioning, physical role, bodily pain, vitality, mental health, role
emotional, and social functioning) that are summarized into 2 aggregate scores: the physical
component summary (PCS) and the mental component summary (MCS) measures. The SF-8
raw scales are transformed into 0 to 100 scales, with higher scores indicating better health
status. The summary measures are standardized using scoring algorithms to have a mean
value of 50 and an SD of 10.

The mAQLQ is a 15-item self-administered questionnaire designed to evaluate asthma-
specific QoL by addressing 4 domains: symptoms (5 items), limitations in daily activities

(4 items), emotional function (3 items), and exposure to environmental stimuli (3 items).
The degree of impairment during the preceding 2 weeks is scored on a 7-point scale ranging
from 1 (severe impairment) to 7 (no impairment) for each item. The answers are summarized
into 4 domain scores and a mean global score.

Work productivity.—The impact of general health on work productivity was assessed in
all participants using the French version of the WPAI-GH self-administered instrument.15:24
This questionnaire is designed to produce 4 outcome measures evaluated over the last

7 days: (1) the work time missed because of general health (ie, absenteeism); (2) the
productivity impairment while working because of health (ie, impaired presenteeism); (3)
the overall work impairment as the sum of absenteeism and impaired presenteeism, and (4)
the impairment in usual off-work activities. These metrics are expressed as percentages from
0% to 100%, with higher percentages indicating greater impairment. The generic “general
health” version of the WPAI was used because this instrument is generalizable across
diseases and allowed for comparing impairment in work productivity between participants
with and without asthma. The existence of “any overall work impairment” was defined as
having a WPAI-GH score of more than 0.

Socioeconomic and health care utilization related to respiratory symptoms.—
The participants also completed a questionnaire that inquired whether they ever had to
change or leave their job or reduce working time because of their respiratory symptoms.
This questionnaire also collected information about work days missed, visits to physicians
(general practitioners and specialists), and hospitalizations because of respiratory symptoms
over the last 12 months. Respiratory sickness absence was defined as 1 or more days of work
loss because of respiratory symptoms in the previous year.2
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Data analysis

RESULTS

Participants

Survey participants were divided into 3 groups: WRA, non-WRA, and the reference
population (defined as participants who did not report either asthma or any lower respiratory,
nasal, or eye symptoms). Continuous variables were presented as medians and interquartile
ranges and categorical variables as percentages. The 2 or the Fisher exact test was used for
comparing categorical variables, and the Mann-Whitney test or the Kruskal-Wallis test was
used for comparing continuous variables. Multivariable linear regression analysis was used
to evaluate factors associated with the mAQLQ overall score and SF-8 PCS/MCS scores.
Multivariable logistic regression analysis was used to evaluate the determinants of any work
productivity impairment. For each outcome modeled, we fit a base model composed of the
main determinant (the presence of WRA or non-WRA) and the potential confounders (age,
sex, smoking habits, body mass index, education level, and current job duration). Other
clinical factors (comorbidities) for the modeled outcome with a univariable P value less
than .10 were added to the base model. Multivariable regression analysis with backward
stepwise selection, using an exclusion criterion of Pvalue greater than .10, was carried out
to obtain the final models. Statistical analysis was performed using the IBM SPSS Statistics
for Windows version 25 (IBM Corp, Armonk, NY). Statistical significance was defined by
a Pvalue less than or equal to .05. We did not impute missing values. Post hoc power
calculation using G*Power version 3.1.9.626 revealed that with 56 WRA and 74 non-WRA
participants, we could detect a mean difference of 0.9 in the mAQLQ global score with 5%
alpha and 99% power.

Of 2954 eligible workers invited to participate in the survey, 2686 (90.9%) agreed to
complete the questionnaires (Figure 1). Valid information on respiratory symptoms was
obtained from 2611 (88.4%) workers. Among the 252 (9.6%) subjects with current asthma,
89 (35.3%) were categorized as having WRA and 119 (47.2%) as non-WRA. Forty-four
(17.5%) participants with current asthma who experienced only 1 respiratory symptom at
work were excluded from both the WRA and non-WRA groups and were not included in the
data analyses. Nonasthmatic workers who did not report any lower respiratory, nasal, or eye
symptoms were regarded as the reference group (n = 815).

Workers’ characteristics

Workers with WRA and non-WRA were younger and had a higher prevalence of physician-
based diagnosis of depression compared with workers in the reference group (Table I).
Two-thirds of the WRA group were female participants, whereas the proportion of female
participants in the non-WRA and reference groups was close to 50%. Workers with WRA
showed lower ACT scores (ie, poorer asthma control) and had a higher prevalence of WRR,
work-related conjunctivitis, chronic phlegm, and physician-based diagnosis of depression
when compared with workers with non-WRA (P value range, <0.001-0.006). The use

of asthma treatments, including short-acting and long-acting Bo-agonists, and inhaled
corticosteroids, was similar between workers with WRA and non-WRA.
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QoL impairment

Asthma-specific QoL.—Subjects with WRA showed significantly lower overall and
subdomain mAQLQ scores than those with non-WRA, indicating a higher level of QoL
impairment (Table I1). Univariable and multivariable associations with overall mAQLQ
score are provided in Table I11. The multivariable linear regression analysis conducted
among subjects with current asthma revealed that a greater impairment in asthma-specific
QoL was independently associated with poor asthma control (ie, ACT score < 19), WRA,
and WRR.

General health—related QolL.—Analysis of the SF-8 questionnaire (Table V) revealed
that the median PCS score was worse in participants with WRA (46.4) and non-WRA (51.8)
as compared with that in the reference group (54.4; £ < .01). Subjects with WRA and
non-WRA also showed lower MCS scores (45.7 and 50.7, respectively) than the reference
group (52.4; P<.01). The PCS and MCS scores were significantly lower in subjects

with WRA than in those with non-WRA or the reference group (Table 1V). Univariable

and multivariable analyses of the factors that determined physical health impairments

are summarized in Table V. In the final multivariable model, being female, having non-
WRA, having WRA, and having depression and other comorbidities were significantly and
independently associated with lower PCS scores. Compared with the reference group, the
PCS scores were lower by averages of 6.9 points (95% CI, —8.8 to —5.3; < .001) for the
WRA group and 2.2 points (95% CI, -3.7 to —0.9; £=.002) for the non-WRA group.

Univariable and multivariable regression models with mental health impairment as the
dependent variable are summarized in Table VI. Similarly, being a female, having non-
WRA, having WRA, and having depression and other comorbidities were significantly and
independently associated with lower MCS scores. Having WRA lowered the MCS scores by
4.6 points (95% ClI, —6.5 to —2.7; P<.001), whereas having non-WRA lowered the MCS
scores by 2.1 points (95% ClI, -3.7 to —0.5; P=.011).

Work productivity impairment

Asthma-related work disability and health care utilization.—Respiratory-related
work disability was reported by 10.4% of workers with WRA and none in the non-WRA
group (P=.003) (Table II). Thirteen percent of the WRA group and 12% of the non-WRA
group reported missed work days or had respiratory absences in the past 12 months (P=
.320). However, workers with WRA had higher percentages of at least 1 visit to their general
practitioner (67.2%) as well as income reduction because of respiratory symptoms (13.8%)
than those with non-WRA (46.3%, P=.011 and 3.6%, P=.024, respectively).

General health—related work productivity.—Data in Table IV show that the WRA
group had the highest proportion (17.9%) of workers with any work time missed because

of general health (absenteeism) in the last 7 days compared with both the non-WRA group
(4.5%) and the reference group (2.6%) (£ =.001). Workers with WRA also had the highest
proportions of any impairment at work (presenteeism), any overall work impairment, and
any activity impairment compared with the non-WRA and reference groups (all £<.001).
Table VII presents the univariable and multivariable associations between sociodemographic
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and clinical characteristics and any overall work impairment on the basis of the WPAI-GH.
In the final multivariable regression model (Table VII), having WRA increased the risk of
having any overall work impairment more than 4-fold (odds ratio, 4.5; 95% CI, 2.5-8.1;
P<.001), whereas having non-WRA increased the risk by more than 2-fold (odds ratio,
2.0; 95% ClI, 1.2-3.5; £P=.008). An additional analysis among asthmatic workers shows
that asthma control was not associated with work productivity (see Table E2 in this article’s
Online Repository at www.jaci-inpractice.org).

DISCUSSION

This study shows that workers with WRA had significantly lower asthma QoL in

all domains compared with those with non-WRA. Workers with WRA and non-WRA

had significantly lower physical and mental health status and overall work productivity
compared with the reference group, with greater impairment in workers with WRA than in
those with non-WRA.. Consistent with published literature,* 710 workers with WRA had a
higher percentage of doctor visits and income reduction because of respiratory symptoms
than those with non-WRA.

These main findings were consistent with our evaluation of the impact of rhinitis that
workers with WRR and non-WRR had significantly lower physical and mental health

status and overall work productivity compared with workers without nasal symptoms, with
greater impairment in workers with WRR than in those with non-WRR.1# Our present study
suggests that WRR was associated with a reduced asthma-related QoL, independently from
having WRA.

Other previous studies also suggest that workers with WRA, either OA or WEA, tend to
have impaired QoL and/or work productivity. A cross-sectional study in Tunisia showed that
most patients with OA had a poor QoL, but there was no control group.1! In another study
of 43 German bakers with allergic OA, a third of the participants reported “moderate”
problems in the “anxiety/depression” dimension. Although the overall QoL was high,
asthma symptoms triggered by exposure to dust showed the greatest impairment.12 A large
survey of workers with asthma related to workplace dampness and mold exposure was
conducted in Finland. It used the SF-12 questionnaire and found that patients with WRA had
significantly lower QoL in physical but not mental components compared with patients with
asthma-like symptoms and those with upper respiratory tract symptoms.® On the contrary,
Moullec et al® compared workers with WRA and nonasthmatic workers and did not find
significant differences in SF-36 scores except for the emotional dimension. Nevertheless,
they found that workers with OA were more likely to change jobs than those with WEA

and nonasthmatic workers. They also found that the QoL of workers with WRA remained
impaired long after the diagnosis, which indicated the sustained impairment even after being
removed from the workplace exposure. Workers with WRA also had more clinical visits
compared with nonasthmatic workers. Knoeller et al!3 used the Behavioral Risk Factor
Surveillance System health-related QoL indicators to evaluate the ever-employed adults with
current asthma in the United States. WRA was defined as adults with current asthma who
reported that they were ever told by a doctor or other health professional that their asthma
was related to any job they ever had,19 or their asthma was caused or made worse by
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exposure in the workplace. They showed that workers with WRA were significantly more
prone to have poor self-rated health, impaired physical and mental health, as well as activity
limitations than those with non-WRA.13

We would like to highlight our findings that female sex and depression were associated

with both worse physical and mental domains of QoL and impaired work productivity,
independent of the effect of WRA. These findings were consistent with our previous study
of WRR, in which female sex and depression were associated with impaired QoL and
overall work productivity, independent of the effect of WRR.14 A previous study among
Canadian workers also found a high prevalence of mental health problems among those
with WRA.8 Screening for mental health problems such as anxiety and depression should
be considered in guidelines for occupational physicians treating patients with WRA to avoid
poorer results of QoL in all domains.

Strength and limitations

To our knowledge, this study is one of the largest to evaluate the impact of WRA on health-
related QoL and work productivity compared with non-WRA and nonasthmatic subjects in
the general workforce population using validated instruments for assessing QoL and work
productivity. The survey instruments used in the study, such as the mAQLQ, had been
validated.2” SF-8 demonstrated a good reflection of physical, mental, and overall health?®
and has been validated in numerous populations.2® Nevertheless, given the cross-sectional
design of our study, one should interpret our findings with caution. Ideally, a longitudinal
study (eg, a cohort of workers exposed to occupational sensitizers) could be more suitable
to demonstrate the impact of the development of WRA on the decline in QoL. The WPAI-
GH is a commonly used tool to evaluate work and activity impairment, but it evaluates
impairment only in the past 7 days.2*

There were 186 (17.6%) subjects with at least 1 missing sociodemographic and/or clinical
characteristic, with most missing information being on body mass index and/or job duration.
Therefore, the multivariable analyses were conducted with 80% to 90% of those who
completed the QoL or work productivity questionnaires. Despite the high number of missing
values, the proportions of missing characteristics were not significantly different across the
WRA, non-WRA, and reference groups. Moreover, the distributions of the mAQLQ overall
score, SF-8 PCS/MCS scores, and any work productivity impairment were comparable (ie,
no statistically significant difference) between the group with and without missing values.

Because of the questionnaire design, we could not distinguish between the 2 major types of
WRA cases (OA vs WEA) or the types of agents responsible for these cases. Therefore, this
study was unable to investigate differences stratified by these characteristics. Information
on whether asthma onset was preexisting to the current job was available in only 83%

of subjects with current asthma. Sixteen of 73 (21.9%) subjects in the WRA group with
asthmaonset information had asthma that existed before the current job. This number was
too low to compare OA and WEA cases. In addition, periodic examination of workers

by an occupational health service is obligatory in Belgium, but only for salaried workers.
Therefore, some categories of self-employed workers with a high risk of WRA (ie, bakers,
farmers, wood workers, and hairdressers) might have been underrepresented in our study
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population. Nevertheless, the prevalence of asthma in our population (9.6%) was similar to
that reported in a previous survey of the Belgian population (7.2%)3° and in the European
Union (8.2% in adults).3!

CONCLUSIONS

Both WRA and non-WRA workers were associated with lower general healthe—related
QoL as well as overall work productivity compared with the nonasthmatic workers, with
an incrementally greater impairment in workers with WRA compared with those with
non-WRA. WRR and depression appeared to be associated with reduced QoL, independent
of the effect of WRA. These findings suggest that work-related airway disease should be
comprehensively managed to reduce the worsening of QoL and the work productivity of
those affected, thus contributing to reducing the global burden of asthma. Moreover, we
suggest thorough mental health screenings for patients with WRA.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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What is already known about this topic?

There is scarce and often discordant information on the impact of work-related asthma
(WRA) on quality of life and work productivity compared with non-WRA.
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What does this article add to our knowledge?

Asthmatic subjects have a lower general health-related quality of life and overall work
productivity compared with nonasthmatic subjects, with greater impairment in subjects
with WRA than in those with non-WRA.
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How does this study impact current management guidelines?

A more holistic approach to identifying and managing work-related airway disease in
clinical practice is needed to reduce the global burden of asthma.
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Eligible workers
n =2954

Participants
n = 2686 (90.9%)

y

Valid screening questionnaire
n=2611(88.4%)

y

(" CURRENT ASTHMA

Self-report or physician-diagnosed asthma
+wheezing or medication last 12 mo
n =252/2611 (9.6%)

Page 16

Refusal to participate: n = 268

-
Incomplete information on respiratory

symptoms: n =75

1 work-related

NO CURRRENT ASTHMA
n = 2359

21 work-related respiratory )

symptom: n =411

\_ ( 21 lower respiratory, nasal
I »  asthma symptom or eye symptoms: n = 1081
L n=44 Missing data: n = 52 )
4 y
Non-WRA WRA REFERENCE GROUP

No work-related asthma symptoms:
n = 119/252 (47.2%)

22 work-related asthma symptoms:
n = 89/252 (35.3%)

No lower respiratory, nasal, or eye
symptoms: n = 815

FIGURE 1.
Flowchart of the study recruitment.

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2024 March 08.



Page 17

Suarthana et al.

700> (5'8) 69 (e'vT) LT (022) ve T/0/0 paseq-ueldisAyd ‘uoissaideq
900’ wN (6en) &t (r'82) 5¢ /€It wBajyd o1uouyd
100> VN (09) 9 (Lve) ee —/0/0 /SHAROUN[U0D patejel-4 oM
100> VN (6'9) 2 (8've) 1€ -/0/1 gddM
28 wN (8'v2) 68 (To) 19 =[0It FSmuiy o1bis)y
SUOIIPUOD PBIRIDOSSY
700 WN (8L1) €T (8'sv) L2 -/9v/0€ 6T S 81008 | DV
100> VN (0v2-0'12) 0°€ (0ez-0L1) 0'T2 8105 10V
10J1U0D eLIYISYY
81e’ wN (CAI o e —ILyIEE PI0JAISOIII0I [BIO
JAVA VN (z62) T2 (Tze) 81 —ILyIEE Sjell
00§’ VN (0'ge) 8T (ro€) LT —ILYIEE vavi
rre WN (cvs) 6€ (529) ¢ —ILyIEE vavs
ges’ VN (r'1L) S8 (e'52) 19 —/0/0 JuBLIEaI] BWUYISE JO 35N
ore’ VN (7'28) v8 (T8 15 —/LT/9T qoljua.nd 0} Bunsixaaid ewysy
yoT’ (091-T2) 0L (9T1-8T) GG (TT1-202) €9 0L/L18 uoneinp gof uaung
(29) 06v (9'v3) 59 (2'89) 09 Kezts
(8¢) 0og ('sp) vs (8'7€) 8¢ 92/0/1 Kzi<
12T |an8] uoneonpg
(T'15) 582 (91v) Lt (Tv5) oy (/B> Gz=) WbremIsn0
€6T (6'8v) 69€ (¥°85) 99 (6'sv) 6€ yB1am [eulioN
vLT (8'L2-522) 8'¥2 (TL2-6'12) T2 (6'L2-10°€2) £'GC 19/9/v Xapui ssew Apog
(6'vS) Tvv (9'6v) 65 (8'ev) 6€ payoLus JanaN
(e87) LvT (921) 12 (9v1) €T Jjows-x3
(6'92) 912 (82¢) 6€ (9'TY) L€ 130WS WaLN)
050 ¢T/0/0 snyels Bupjows
€20 (5'8v-52€) L0V (6's—+08) G'L€ (7'17-50€) T8¢ 6T/T/C (A) 9by
200’ (zLv) €8 ('sp) vs (€'99) 65 €/0/0 deway :xas
Pnend  (GT8=u)dnoibsoleepy  (BTT =U) VHM-UON  (68=U) VM  SoneAbussin SoIIs1.R1e YD

Author Manuscript

uonejndod aouaiajal 8yl pue ‘YHM-UOU “HM Yyim siuedionued Jo sonsLIs1oeIeyd [ealuljd pue aiydeibowaq

131avlL

Author Manuscript

Author Manuscript

Author Manuscript

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2024 March 08.



Page 18

Suarthana et al.

“Y10M 18 $9A8 pal pue Ayoll se paulyap sI SIANOUN[UOD PaYe[al-YI0M

4

“YJOM e SwoldwAs [eseu z 1ses] 18 YlIM paleldosse (ow gT 1se| 8yl Burinp siseq Jejnbial e uo swoldwAs [eseu z 1ses| 1e Jo aouasaid ay1) SnIuIyl JusLInd Ag paulsap SIUIY SI umﬁ_e-v:o;%
‘siuIyd o16.a) e paseq-ueldisAyd 1o pajiodal-j|as Jayiia se paulyap Si SIIUIYL o_m_m__dw

*dnoJf aouaIagel Yl PUB ‘YHAM-UOU ‘YHM cem;zem_K

"A1ani1oadsal ‘sdnouf aoualagal ay) pue ‘EM-UOU “HAA 104 erep Buissiin
*(sabues aj1senbiaiul) suelpaw 4o $3193[gns Jo (BIep a|qejIeA. J0 %) Jaquinu se pajuasald ase ereq

‘1s1uofe-2g Bunoe-uoys gy ‘alqeatdde 1ou ‘v ‘siuobe-2d Bunoe-6uol ‘gL/7 (p10181S0o109 pajeyu] 'S/

8¢ (8'6€) vze (e'g€) 2w (L'eg) og 0/0/0 Anpigiowod uoissaidapuou ‘AlojesidsaiuoN

PneAd  (GT8=u)dnoifsouelepy  (BTT=U) VIM-UON  (8=U) vim  seneabussiy Sols1eIoR Feyd

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2024 March 08.



Page 19

Suarthana et al.

Author Manuscript

"(pariodal-4|as) UoNONPaJ SWOJUI [e1IURISANS IO Em__mu

‘swoydwAs Aloresidsal Jo asneaaq 150| Aep 3Jom T Ises| Je se uwccm@

‘swoldwAs Aloyesidsal Jo asneaaq awiy Bujiom aonpal Jo gol syl anes| Jo abueyd o3 pey Buiney Jans se paulag
¥

"WHM-UoU M e Buriedwod 1oy are sanjeny pue ‘(sabues ajsenbisiul) sueipaw Jo s30slqns jo (sabejusdaiad) Jaquinu se pajussald are eleq

758" (T'72) 02 ('82) 6T 9g/ee swoydwAs Alopeaidsas 03 8np 3siferoads e 01 USIA
110 (e'9v) 8¢ (z'19) s Le/22 swoydwAs Aioreaidsal 01 anp Jsuonnaeid essusb e 01 USIA
T0L (se)e (09) ¥ 9g/ee swojdwAs Asojedidsal 0) anp uolyezieldsoH
vz0' (9¢) ¢ (8€1) 6 yz/9¢e ﬂmanE\Am A1oreaidsal 01 anp uonINPaJ awodul Auy
0ze (9vT) 2T (0T12) €T 12/1€ , OW 2T 1se| ‘aduasqe ssauxdls Alojelidsay
€00 (0o (rom) 2 2e/9e . Aungesip iom pajejai-Aiojelidsey
100> (02-€9) 09 (T9-0v) 0G TE/TY JUSWUOIIAUT
100° (02-09) L9 (0-¢v) LS og/ey suonow3
100> (02-09) 89 (5'9-9'v) 09 eeley SAINANOY
100> (99-z9) ¢9 (85v€)0g 0E/vy swoydwAs
100> (L'9-29) €9 (e9-zv) €S ee/Sy [eqo|9
surewop O1OVW
aneAd  (BTT=U) VYM-UON (68 =U) VUM senfeabussiny SSW0INO

WVH/M-UOU puB A Ul SBW0JIN0 21W0ou0230190s pue (O 1OwvW) 700 d1j109ds-ewyisy

‘r31avil

Author Manuscript Author Manuscript Author Manuscript

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2024 March 08.



Page 20

Suarthana et al.

Author Manuscript

100> (TT-2871-) ¥'1-

90U3l8)3Yy

(rs-L€)8v

(919 €9
700>

(L9-L9) 79
900" (r'9-6v) L'S

(59-¥'9) 0'9

(ro-€v) L's
790’

(G961 T'9

(59-€9) 19
6L

(ro-67) LS

(99-v9) €9
€0’

(G9-T9) T'9

(L9-87) LS

(7926 09
oL

(59-19) 29

(9-19) 29

(59-67) L'S
065"

(Lot e9

(r'9-6v) L'S
L00°

6T S 2100S 1 JV
6T < 2103S 1 JV
. 10u00 BWIYISY
ON
SOA

gol juaind 0} Bunsixaaid eWYISY

Aoz
Ag>
. uoneinp goluaund
Kers
Kzi<

. 18n8] uoneonp3

G¢<
§¢>

. (zw/Bx) xapui ssew Apog

Jayows Juaiind
Jows-x3
payows JaAaN
. Naey Bujows
TS
Sv-se
ge>
L (R aby
ETE
alewsa

Xas

x

aneAd (1D %G6) IuBPIR0d g pazip fepuelsun

anernd  (4O1) veipp N

PPOW |G IeAIINW [eUl

SUOITRI00SSE 3|qe ! JeAlun

SOIS1RI0e feyYD

s199lqns anewyise Huowe 3109s [eqolh OTOWVW ay) J0J [9pOW d|geLIBAIIINW PUE SISAJeue 3|qeLIBAILN

‘nra1aviL

Author Manuscript

Author Manuscript

Author Manuscript

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2024 March 08.



Page 21

Suarthana et al.

‘SWoIdWAS WYHM 22 YIM PIRID0SSE BLUYISE JUBLIND SB Paulyap St YHM

V]

‘sisA|eue a]geLIBAINW 8Y) Ul PAPN|OUL SI8PUNOJLOD UMOUN-||3M
¥

'sasAJeue a]qeLIeAIUN Ul T°> JO NJeA 4 B UJIM S3BLIBA0D JaYl0 pue (SySIIsISe YlIm paylew) uoireinp qol 1ualing pue ‘|aAs] d1Wwapeae ‘Xapul ssew Apog ‘sugey Bursows ‘xas ‘abe se
1ONs SI3PUN0JU0D UMOUY-||aM palelodiooul pue s108lgns 90T Uo suop sem sisAjeue ajqeLeAn|n aireuuonsanb oiroads-ewyise ue st OOV asnesaq sdnoih wHM-UOU pue AN U1 Ul BUOp Sem SIsAjeuy

Author Manuscript

ELNTENNJE U Bl

(9929 19 s3I
(59-09) 09 uasqy
£6€° Apigiowod uoissaidapuou ‘AloresidsaiuoN
(59-8'7) 6'S s3I
(§9-19) 09 uasqy
119 paseq-uerdisAyd ‘uoissaidag
(€'9-6'€) 0'S s3I
(§9-+9) 19 uasqy
00" . whapyd 1oy
7'9-15) 19 Ju8sald
(§'9-19) 09 Wasqy
/€9° \\m:_>:oc3.Eoo pale[ai-4Jop
190° (c0'0- 01 8°0-) ¥'0- ('9-0'9) 9°G Juasald
a0ualaseYy (0219 €9 sy
110" sddM
(59-09) 09 Jussald
(9°9-+9) 29 Wesqy
28 141 9161911
(€9-T¥) 'S SOA
(L'9-59) 29 ON
100 uoledIPaW BWYISY
70’ (T0°0- 01 £°0-) ¥'0- (e9-zv)es ALl
30URIBJRY 100> (1929 €9 VHM-UON
L Buyisy
anead (1D %G6) Wepyjeod g paziprepuesun  anfead  (4O1) uelpp N SolIs10308 KBYD

PPOW B|geLIeAINW [eul

suolIeI00SSe 3|qel feAlun

Author Manuscript

Author Manuscript

Author Manuscript

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2024 March 08.



Page 22

Suarthana et al.

“YI0M Je S48 AYd)l pue pal se Paulyap SI SIANOUN[UOD Paye[al-YI0M

A

*SWoIdWAS YU Z=2 YNM SHIUIYL JUBLIND SB paulyap I mw_>>%

‘siuiys o168 e paseq-uerdisAyd 1o papiodal-4|as Jaylle se paulsap si siiuIyl u_ma__,c“Nv

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2024 March 08.



Page 23

Suarthana et al.

‘(T0" > d) ueay1ubis | a1am dnolb adustayal ayl sA dnoib ¥y 8yl se |1am se ‘dnolb weM-uou ayl sA dnolb e ay) usamiaq uosuedwo)

)

(100" > d) eoyiubis [Je atem sdnolb € ayr usamiaq suostiedwo)
¥

“(sabue. a1senbiaiul) suelpaw 1o $193[gns Jo (BIep a|ge[IeAR JO 0%) Jaquinu se pajussald ale eleq

10>
10>
10>
691’
910’
T00°

(Tot) L2 (e'82) ¢¢
(9'8) 85 (052) L2
(5°8) 85 (Tea) se
(92) 6T (Sv) s
(526-z'8Y) ¥'2 (€'95-6'€¥) L°05
(6'95-0°09) ¥'vS (c95-v'9v) 8'1S

(6'75) S 95/9/L
(9sv) 1€ 6ET/TT/TC
(TLv) €€ CET/TT/BT
(6LT) 9T 06/8/1T
(r'25-9'9¢) L'Gy ZIS/T
(5'75-9'88) v'9v /ST

Jusuuredwi Ananoe Auy

Juswredwi YIom [Jetano Auy
(wis1aa1uasald) xiom Je Juswuredwi Auy
(wis1981uasge) passiw awi Ylom Auy
8102s SOIN-84S

81038 SOd-84S

(dnoJbaous o isn dnolb wyM-uou)anfen 4 (ST8 = u) dnoubaoueepy  (6TT = U) VH/M-UON

(68=U) vdM  sonpenBussiiy

S3WO00INO

4, uoneindod

9ouaJaal 3yl Yum paredwod HM-Uou pue e Yyum stuedionded ul sjuswiaredwi Anianonpold ddom pue (8-4S) 700 palejai—Uyijeay |eiauss)

Author Manuscript

‘Al FT9VL

Author Manuscript

Author Manuscript

Author Manuscript

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2024 March 08.



Page 24

Suarthana et al.

100>
8.6’
100>
€L5
100" (Lo-0122-) LT~
CRIVEIET M|
100>
90"
100> (S50°0-017°0-) T0- 100>
ERIIETETEN|
100’ (90-0192-) 9T~
100>

(r'8y—0'2€) 2'Tv
(2'95-8'5Y) L'TS

(Z¥5vvv) L'TS
(9°'55-5°¢v) 8'61

(7'95-8'97) 9°€S
(5°26-T°09) 6'%S

(L95-T°8Y) T¥S
(L'95-¥'8Y) T'¥S

(£'95-€'9) 625
(€°26-6'6Y) 8'%S

(695-L"8Y) €'%S
(595-t"9Y) L2
(L'95-5'8Y) 25

(8°26-8'09) 6'2S
(£95-8'8Y) T'¥S
(£°26-8°09) ¥'SS

(T°26-V'6Y) §¥S
(7'95-v"97) 6'2S

6T S 91035 1OV
6T < 8100S | OV
]0J3U0D BUWYISY
ON
SOA
gol juaind 0} Bunsixaaid eWYISY
Ag=
Ag>

. uoneinp goluaund

Kzts
A21<

. 18n8] uoneonp3

Ge=
Ge>
. (zw/Bx) xapui ssew Apog
Jayows Juaiind
I ows-x3
paxows JansN
. Naey Bujows
Gr<
Gy-GE
§€>
. (R) 8By
aleN
alewa

Xas

x

anend (1D %G6) IUeI0NS00 ¢ pezip fepueisun  anfeA d

(401) veipp N

PPOW BRI IeAINW [eul

SUOITRI00SSE B|qe ! feAlun

SOIS1RI0e feyYD

s109lgns e u1 (Dd 8-4S) 100 palejai—Uyijeay Jeiauab Jo sjusuodwod [eaisAyd 1oy [apow sjgelRAIINW pue SISA[eue ajgerieAlun

‘A31avl

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2024 March 08.



Page 25

Suarthana et al.

'5103[qns oneWYISE Buowe AJUo 3]qe|IeAR Sem UOITeLLIOLUI 8U} 3SNBI3G PAPN|OUI 10U SEA [0J3U0D BLIYISY "SBSATBUE 3]GRLIBAIUN Ul T'> JO SNJBA S B YIIM S31BLIEAD JBUI0 pue (SysLiolse

*SWo1dWAS WHM ZZ YIIM PaJRIO0SSe BLUYISE 1UaLIND Se Pauljap SI M

]

'sisAJeue a]gqeLIBAINNW 8Y) Ul PAPN]IUL SISPUNOJUOD UMOUN-||IM
¥

Ylm paJew) uonelnp ol juslind pue ‘|ans] dlwapeae ‘Xapul ssew Apoq ‘syigey Buijows ‘xas ‘abe se yans s1apunojuod Umouy-jjam parelodiooul pue s3algns zzg uo auop sem sisA[eue ajgerieAnnin

“abuel ajienbiaiul YO/

100> (eT-01pe-) €e- (c'95-9vv) 825 1ussald
30UBI94RY (zL5-6'6V) L'VS Wesqy

100> Anp1giowod uoissaidapuou ‘AlojesidsaiuoN
(L'S5-T'vP) €16 juasald
(L'95-2'8Y) €S JUasqY

T00° paseqg-ueldisAyd ‘uoissaidasg
100> (€'6-012'8-) 69— (5'15-9'8€) ¥'97 L VEM
200° (6'0-012€-) €2 (z'95-1'9v) 8'16 WVHM-UON
30UBI3J0Y (L'95-6'6%) ¥'vS 3sqy

100> L Buuisy

anend (1D %S6) WP d peziprepuesun  anead  (HOI1) UteIp N SoIs1e1R YD

PO 3|1 FeAN NW [eul

SsuolIeI00SSe 3|qel feAlun

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2024 March 08.



Page 26

Suarthana et al.

s198lqns e ul (DIN 8-4S) 100 parejai—yijeay [edauab Jo sjusuoduiod [eluawW 10} [9POW 3|qRIIBAINW pUR SISA[eue a|qelIeAIuUN

Author Manuscript

(915-€°07) T'9V
(0'55-6°2Y) 6'61

6T S 8100S 1 DV
6T < 8102S 1 DV

9T0° 101JU0D BWIYISY
(9'v5-0'6€) 96 ON
S05° (8'v5-T'2h) v'6v SOA
gol juaind 0} Bunsixaaid eWYISY
(v'L5-2'Sh) ¥'1S Kgz
(5'26-T'8Y) €28 Kg>
YAl ,uoneinp qgol waund
(5'26-€'9¥) 0'2S Kzts
(€°25-L'97) G1§ £z1<
8GY" . 19/8] uoneonp3
(7'25-0°5Y) €15 gz=
(5'25-6'9Y) €725 Ge>
6LC . (cW/6x) xaput ssew Apog
(e'25-8'7Y) €16 19Y{0Ws JUaLND
(5'26-T'9%) 28 13{0Ws-x3
(§26-0L¥) T2S paxows JanaN
8ve L Haey Bupjows
(5'26-0'eV) 0°'TS Gr=
(SL6-T'L¥) T'2S Sv-G¢
(€26-8'9¥) T'2S Ge>
Ly (R eby
adualaey (7'15-€'6Y) 6'€S a[eN
100> (e1-0g¢-) ve- (0'95-G'€¥) 0°0S alewsad
100> XS
anend (1D %G6) Uepljeod d pazipiepuersun  anfeAd  (HOI) uelpp N SoIs1 IR YD

PPOW BRI IeAINW [eul

SUOITRI00SSE B|qe ! feAlun

INFTavL

Author Manuscript

Author Manuscript

Author Manuscript

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2024 March 08.



Page 27

Suarthana et al.

*SWo1dWAS WHM ZZ YIIM PaJRIO0SSe BLUYISE 1UaLIND Se Pauljap SI M

]

'sisAJeue a]gqeLIBAINNW 8Y) Ul PAPN]IUL SISPUNOJUOD UMOUN-||IM
¥

's103[gns a1rewyIse Huowre AJuo a|ge|reAs Sem UOITBULIOJUI U} 8SNeIa] PapN|oUl 10U SBM [041U0D BLUYISY "SaSAJeUR 3|GRIIBAIUN Ul T'> JO aNJeA4 B YNIM S3JeLIBA0D I3U10 pue (SySLIslse
Ylm paJew) uonelnp ol juslind pue ‘|ans] dlwapeae ‘Xapul ssew Apoq ‘syigey Buijows ‘xas ‘abe se yans s1apunojuod Umouy-jjam parelodiooul pue s3algns zzg uo auop sem sisA[eue ajgerieAnnin

Author Manuscript

“abuel ajienbiaiul YO/

100> (60-01ge-) Te- (9°95-9'S¥) 805 Juasald
EJIDICIER ] (5'25-8'9Y) 526 uasay

900" A1pigiowod uoissaidapuou ‘AloresidsaiuoN
100> (85-01€6-) 92~ (e2e-T128) L'ey Juasald
EIDICIER ] (5'26-T'8V) €26 uasay

100> paseqg-ueldisAyd ‘uoissaidasg
100> (L'z-0169-) 97— (7'26-9'9¢) L'Sy L VEM
600° (Go-0ze-)T2- (€'95-6'€V) 2'0G WVHM-UON
30UBI3J0Y (526-28v) v'es uasqy

T0OO™> *mEcﬁ(

anend (1D %S6) WP d peziprepuesun  anead  (HOI1) UteIp N SoIs1e1R YD

PO 3|1 FeAN NW [eul

SsuolIeI00SSe 3|qel feAlun

Author Manuscript

Author Manuscript

Author Manuscript

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2024 March 08.



Page 28

Suarthana et al.

Author Manuscript

(6'9v) ST 6T 591008 1OV
(Tes) LT 6T < 81095 10V
700 10J3U0D BWIYISY
(sen) 9 oN
62 (528) 2y SA
gof wa.und 03 Bunsixsaid ewyisy
(029) 18 Ag=z
(0ev) 19 £G>
986" L uoneinp gol waund
0L0 (07-60) L0 (929) 08 Kers
ERITEIEIEN| Wi eL Azi<
T80 . 19/8] uoneonp3
G50° (zz-60)ST (svs) 8L Gz
ERTEISEIEN] (g's¥) 59 Ge>
ceo' . (cW/6x) xapur ssew Apog
(912) €€ 190U JusLIND
(8'v2) 8¢ 19OWS-XT
(9°€9) 28 paxows JanaN
Se0° LMaey Bujows
(82€) 95 Gr=
(T78) 9y Gv-G¢
(T18) 97 Ge>
JA7N MOE
ERITESEIEN| (Zv¥) 89 3B
€60° (1260 ¥'T (8'55) 98 aewad
ve0’ XS
aneAd (1D %S6) 4O anfead (%) U ‘wuswredw X Jom [[e oo Auy Solis| e YD

ppow a|qelreAllnw reul

SuoITeI00SSE 3|qe ! JeAlun

HO-1VdM U0 pasieq juswi Jredw| 3 JOM |[e JBA0 AU 10J [9pOoW 3|geLIBAIlNW pue SISAJeue a|gelieAIuNn

IIAF1avL

Author Manuscript

Author Manuscript

Author Manuscript

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2024 March 08.



Page 29

Suarthana et al.

‘SWoIdWAS WHM 22 UM PaIRID0SSE BLUYISE JUBLIND SB Paulyap SI e

]

'SISAJeue a]qeLIeAllNW 8Y} Ul PapN[oUl SISPUNOLUOI UMOUS-||9AA
¥

'5103[gns o1reWYISE Buowe AJUo 3|qe|IeAR Sem UOITeLLIOSUI 8U} 3SNBI3Q PAPN|OUI 10U SEM [043U0D BLUYISY "SBSA[BUR 3]GRLIBAIUN Ul T'> JO SNJBA S B YIIM S31BLIEA0D JBUI0 pue (SysLIolse
UUM payJew) uolrenp gol Jualind pue ‘[aAs] d1WapeIR ‘Xapul ssew Apoq ‘siigey Bupjows ‘Xas ‘abe se yons s1spunojuod UMOUY-||aMm pajelodiooul pue s1oslgns €T/ U0 auop Sem sisA[eue a|qeLieAlniA

700° (6z-zT) 67T (009) 22 jussald
ERIDETEN (009) 22 uasay
€00 A1pigiowod uoissaidapuou ‘AloresidsaiuoN
580 (ee-60)87T (6v7) €2 Juasald
ERIICICIEY| (T's8) 1€T Jssqy
180 paseq-uerdisAyd ‘uoissaidag
700> (T8-g2)sv (Too) 1€ 4 VEaM
800° (se-zT)0C (521) 12 VHM-UON
8oualayey (€29) 96 wesqy
700"> L Buusy
anend (10 %G6) 4O enfead (%) U ‘wswedw X jom |[e oo Auy solslleioe ey
PpOW 3|qel Al NW [eul- SUOIJe100sSEe 9|l feAIUN
Author Manuscript Author Manuscript Author Manuscript Author Manuscript

J Allergy Clin Immunol Pract. Author manuscript; available in PMC 2024 March 08.



	Abstract
	METHODS
	Study design and population
	Procedures
	Screening questionnaire.
	Asthma-specific questionnaire.
	Rhinitis-related questionnaire.

	Identification of diseases
	Comorbidity
	Outcome measures
	Quality of life.
	Work productivity.
	Socioeconomic and health care utilization related to respiratory symptoms.

	Data analysis

	RESULTS
	Participants
	Workers’ characteristics
	QoL impairment
	Asthma-specific QoL.
	General health—related QoL.

	Work productivity impairment
	Asthma-related work disability and health care utilization.
	General health—related work productivity.


	DISCUSSION
	Strength and limitations

	CONCLUSIONS
	References
	FIGURE 1.
	TABLE I.
	TABLE II.
	TABLE III.
	TABLE IV.
	TABLE V.
	TABLE VI.
	TABLE VII.

