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Abstract

Keywords

Background: Work-related asthma (WRA) has been estimated to account for 15-20% of adult asthma
cases. Studies have indicated that a substantial number of asthma patients have inadequate knowl-
edge of work-related effects on their disease, which may contribute to suboptimal asthma control.
A Canadian web-based educational tool on WRA was developed to address this knowledge gap
in the population. Objective: To evaluate the effectiveness of this web-based tool. Methods: Partic-
ipants were recruited prior to a routine visit at a tertiary care asthma clinic in Toronto. A brief WRA
knowledge questionnaire was developed and administered immediately before and after using of
the web-based educational tool, and one year later. Results: The study sample (N = 34) was mostly
female (68%) with a mean age of 50.7 (SD, 17.2). Participants demonstrated significant improve-
ment in questionnaire scores following interaction with the tool. The mean score increased from
76% (SEM = 2.1) to 84% (SEM = 1.7) (p = 0.001). On average, scores improved on 12 of the 13 ques-
tionnaire items. A 1-year follow-up of a sample of 19 participants demonstrated a slight reduction
in mean scores, from 86% (SEM = 1.9) to 84% (SEM = 1.9), but still demonstrated a trend towards
a higher score than the baseline (78%; SEM = 2.9; p = 0.08). Conclusions: Our findings suggest that
the educational tool has a positive effect on WRA knowledge, and that knowledge may be retained
long-term. Future studies are needed in non-tertiary care clinic populations which may possess less
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baseline knowledge of WRA.

Introduction

Asthma is a chronic and debilitating respiratory condition
that affects approximately 8.5% of Canada’s population [1].
Prevalence rates have been gradually increasing, particularly
in Ontario, with a prevalence of 13.3% in 2005 compared to
8.5% in 1996 [2]. Approximately 15-20% of asthma cases are
associated with workplace exposures [3]. Work-related asthma
(WRA) is comprised of occupational asthma (OA) and work-
exacerbated asthma (WEA). In general, OA is established when
asthma is new-onset and induced by workplace stimuli, and
WEA occurs when pre-existing asthma is aggravated by work-
place stimuli [4, 5]. WRA is associated with adverse effects
in socioeconomic status, psychosocial outcomes, and overall
quality of life [6, 7].

A substantial number of asthma patients have inade-
quate knowledge of their illness, which can contribute to
asthma exacerbations, poor disease management, and a lack of
personal preventative strategies [8]. A study [9] reported

Correspondence: Susan M. Tarlo, MB, BS, FRCPC, Toronto Western Hos-
pital, 399 Bathurst Street, East Wing, 7-449, Toronto, Ontario, M5T 2S8,
Canada. E-mail: susan.tarlo@utoronto.ca

that only 7.5% of patients examined had good knowledge
of asthma, but 90% possessed a positive attitude regard-
ing their illness and 85.3% had good self-efficacy (i.e. abil-
ity to control one’s behavior and environment) [9]. Cor-
respondingly, patients with a positive attitude and strong
self-efficacy may be more receptive to asthma manage-
ment programs that could potentially enhance their health
outcomes.

Individuals diagnosed with asthma should be aware of work
exposures that can exacerbate their illness. However, gaps
exist in WRA knowledge among asthma patients, and this
may contribute to suboptimal asthma outcomes. In a popula-
tion of young adults with asthma aged 16-22, 65% indicated
that asthma was not a significant factor in their career plans,
43% were unable to identify specific occupations that may
exacerbate asthma symptoms, and only 54% acknowledged
the need to use appropriate protective equipment in exposure-
prone workplaces [10]. This demonstrates that WRA and its
effects are under-recognized among asthma patients. Accord-
ingly, enhanced knowledge of WRA may lead to improved
asthma management and possible prevention of work-related
worsening.
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Previously, a general web-based patient-oriented asthma
program resulted in improvements in patients’ perceptions of
interactions with their physicians and in their self-efficacy for
disease self-management: physicians also indicated that the
tool had strong potential to improve patient care [11].

Recognizing that the Internet is a common patient resource
for health-information, that gaps in patients’ knowledge of
WRA are large and impactful, and that no validated, web-based
WRA educational tool existed, we previously employed an iter-
ative, patient-centered design process to develop a web-based
WRA education program intended for young adults [12]. This
tool features patient-oriented information regarding the defini-
tion of WRA, workplace triggers, preventative measures, and
mechanisms for workers” compensation. In the present study,
we sought to measure baseline knowledge of WRA among
asthma patients in a tertiary care clinic and the impact of this
tool on this population’s knowledge of WRA.

Methods

Ethics

The study protocol was approved by the University Health Net-
work Research Ethics Board in Toronto, Ontario.

Participant recruitment

Participants were recruited from The Asthma and Airway Cen-
tre, a University of Toronto-affiliated tertiary care center, from
June to September 2014. Patients are referred to this center both
by respiratory specialists and general practitioners, and a ded-
icated respiratory therapist provides patients with asthma edu-
cation. Participants were recruited prior to or after a scheduled
medical visit. We included patients over the age of 16 with a
physician diagnosis of asthma, who could read and write in
English.

Pre- and post-web questionnaire

Questionnaires (Appendix A) were distributed to participants
before and after interactions with the educational tool. These
pre- and post- questionnaires were identical, with 13 true or
false questions on basic concepts related to WRA. This ques-
tionnaire was based on the questionnaire used in our earlier
study [12], designed specifically to assess knowledge gains
through the web-based tool. In order to ensure content valid-
ity of the questionnaire, questions were developed to probe
common themes delivered by the web-based tool. In order to
accommodate patients of varying educational levels, the ques-
tionnaire was designed with an average reading level below
grade 8, (based on the following instruments: SMOG index,
Automated Readability Index, Gunning-Fog Score and Flesch-
Kincaid Grade Level).

Web-based work-related asthma educational tool [12]

The web-based tool can be found at the following URL:
http://wra.lung.ca/workrelatedasthma/.

The web-based tool was designed and developed to address
the perceived needs of asthma patients (primarily developed for
young adults). The readability of the website is at a grade 8 level
to accommodate patients of varied educational backgrounds.
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The web-based tool offers important conceptual and procedural
information on WRA (as detailed in the introduction). Patients
reported several key topics where knowledge gains were most
evident, which include: the two WRA subtypes, strategies to
prevent or control WRA, mechanisms of workers’ compensa-
tion, and occupational triggers.

Study protocol

After providing consent, patients started by providing sociode-
mographic information and responses to questions related to
their asthma severity (types of medications used, emergency
room visits, and the impact asthma has on the patient’s every-
day life), followed by completion of the baseline WRA ques-
tionnaire. After the completion of the baseline questionnaire,
the web-based tool was introduced on a tablet device, and par-
ticipants were given 30—40 minutes to navigate through it at
their own pace, with no explicit directions. Finally, the post-
questionnaire was administered. Approximately 1 year later,
telephone calls were made to participants to request comple-
tion of a telephone version of the questionnaire.

Data analyses

IBM SPSS Statistics 20 was the statistical software used
to analyze the data. We used descriptive statistics to
organize dichotomous and nominal variables including
sociodemographic and clinical characteristics of partici-
pants. A paired t-test was carried out to determine differences
in pre- and post-questionnaires among participants.

Results

Participants

Thirty-four clinic patients agreed to participate in the study.
Sixty-eight percent were female. There were no significant
sociodemographic differences between males and females
(Table 1).

Questionnaire performance

The mean baseline score was 0.76 (or 76%) out of a maximum
score of 1. The score consisted of the mean of the 13 question-
naire items, with the allotment of 1 for a correct response and
0 for an incorrect response. Questions 11 and 13 had multiple
sub-questions, which were summed to a maximum score of 1.

Questionnaire scores improved from 0.76 (SD = 0.12) to
0.84 (SD = 0.10) (p = 0.001) following interaction with the
tool. The number of questionnaire items answered correctly
increased by approximately 2.5 correct responses.

A 1-year follow-up was accomplished in a sample of 19 of
the 34 participants. One of the initial participants declined the
1-year follow-up questionnaire and 14 could not be reached to
complete this despite repeated phone call attempts. The 19 who
participated showed retention of some knowledge gained from
the web-based tool. Scores trended higher at 1 year, from a
baseline of 0.78 (SD = 0.13), to a post-score of 0.86 (SD =
0.08) (p = 0.04), and a 1-year follow-up score of 0.84 (SD =
0.08) (p = 0.09). There were no age or gender-related effects
identified for overall questionnaire performance.
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Table 1. Characteristics of participants.

Participants (N = 34)

Patient Characteristics Mean + SD (Percentage)

Male/Female 11/23
Age (years) 50.7 £17.2
Age Range (years) 22-83
Mean Time Since Asthma Diagnosis (years) 21.8+£16.9
Presently Working 23 (68%)
Employment by Industry: (n=23)
Health Care and Social Assistance 09 (39.1%)
Finance, Insurance, Real Estate, Rental, and 05 (21.7%)
Leasing
Other Services 04 (17.3%)
Utilities 02 (08.7%)
Information, Culture, and Recreation 01 (04.3%)
Transportation and Warehousing 01 (04.3%)
Governmental (non-health-care) 01 (04.3%)
Mean Duration of Work (years) (n = 20) 13.3+10.6
Presently in College/University 05 (15%)
Previously Visited an Emergency Room for 22 (65%)
Asthma
Previously Admitted into a Hospital for 13 (38%)
Asthma
Agreed or strongly agreed to the statement, 19 (56%)
“Asthma affects my daily life.”
Agreed or strongly agreed to the statement, 24 (71%)
“It is important for people with asthma to
use protective measures in the workplace
if asthma triggers are present.”
Agreed or strongly agreed to the statement, 07 (21%)
“Asthma has been an important factor in
determining my choice of a future
career.”
Responded ‘Yes’ to the statement, “Have 10 (29%)

you had any discussions with your
physician about asthma and how it might
be affected by your career?”

Individual questionnaire items

The differences in pre-score and post-score performance
among the individual questionnaire items are depicted in
Figure 1. Participants improved on all individual questionnaire
items with the exception of item #10 from the pre- to post-
questionnaire [“If workplace exposures worsen asthma then the
effects usually lessen towards the end of the working week”
(Answer: False)] with 26/34 (76%) participants answering it
correctly on the pre-questionnaire, and 25/34 (74%) partic-
ipants answering it correctly on the post-questionnaire. The
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Figure 1. Correct responses of participants of individual pre- and post-
questionnaire items.

A work-related asthma educational tool 1073

=19)
]

o

Il Pre-score
I Post-score
1-year Follow-up

e

Participants’ Correct Responses (n
L

| . .
b&ﬁﬁﬁf@fﬁﬁ&&ﬁ

Questionnaire ltems

Figure 2. Correct responses of participants of individual pre-, post- ques-
tionnaire items, and 1-year follow-up items.

item which was most commonly answered incorrectly on both
the pre- and post-questionnaires was item #3 (“People who
develop work-exacerbated asthma must have a previous his-
tory of asthma (Answer: True)]”), with 8/34 (24%) and 14/34
(41%) participants answering it correctly, respectively. The
score patterns were similar among the 19 participants (Figure 2)
who participated in the 1-year follow-up. On average, scores
improved on all individual questionnaire items with the excep-
tion of #2 and #7 for the 1-year follow-up.

Discussion

We studied the effects of a brief interaction with a web-based
educational tool for WRA and demonstrated significant short-
term improvements in knowledge in patients of diverse ages,
levels of education, and levels of asthma severity followed at a
tertiary care asthma clinic.

Knowledge improvements were seen despite high baseline
scores (which may be a reflection of the low level of diffi-
culty of the questions and/or a high level of baseline knowledge
among patients seen in a tertiary care clinic along with possi-
ble volunteer bias). Our tertiary care clinics (including one that
has a focus on occupational lung disease), include patients with
an established asthma diagnosis who are managed by a multi-
disciplinary team employing educational, pharmacological and
behavioral interventions (e.g., advising patients to avoid asthma
triggers such as sensitizers) [13]. Study participants were not
selected on the basis of a diagnosis of work-related asthma and
only 4 had been evaluated in the occupational lung clinic, but
it is likely that patients in this study were more informed and
knowledgeable regarding asthma than those in an average pri-
mary care setting. Indeed, family physicians report that time
constrains limit their ability to provide patient education, and
admit to gaps in their own knowledge of WRA [14]. Given that
there are no other readily available sources of information on
WRA, this suggests that patients seen in the primary care set-
ting would likely have lower baseline knowledge scores than
those in our study. Accordingly, this questionnaire might have
increased sensitivity in detecting knowledge changes in a less
“specialized” population of patients such as those who partic-
ipated in our previous study of young asthmatics and career
plans [10].

Future studies should determine both baseline knowledge
and corresponding effects of the intervention in these and other
non-tertiary clinic populations to ascertain differences across
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settings. Similarly, a larger future study should evaluate not
only impact on knowledge, but also on behavioral intention
with respect to work-related asthma prevention and manage-
ment in working and pre-working-aged asthma patients. Given
that our study allowed for only a brief and single interac-
tion with the tool, future work should also evaluate usage and
impact of real-world use of the tool over a period of weeks to
months.

Our study also demonstrated that only a minority of partici-
pants had a discussion with their physician on the effect asthma
could have on their career (29%) or considered asthma to be
an important factor in their choice of a future career (21%).
Discussion of potential work-related effects on asthma play
an important role for preventive efforts and achieving optimal
health outcomes. Key barriers for family physicians and pul-
monologists in adequately educating patients on work-related
effects include lack of expertise and testing facilities, inade-
quate knowledge of workers’ compensation, time constraints,
and a low volume of patients with occupational lung disease
[14]. Our web-based educational tool is intended to address
gaps in knowledge among patients and health-care profession-
als to ameliorate health outcomes.

A majority of participants (71%) agreed that it was impor-
tant for those with asthma to use appropriate protective mea-
sures in the workplace if asthma triggers are present. We are
pleased that most acknowledged the value of using protective
measures when appropriate, as managing patients with WRA
requires a multi-faceted approach, and appropriate respiratory
protective equipment and avoidance of exposures is important
in preventing future exacerbations.

There were a number of limitations in the present study.
Firstly, the sample size was small, and a larger sample would
allow greater confidence in outcome estimates. Next, this study
examined knowledge gains through a single interaction with the
web-based tool in a clinical setting, as opposed to the context
of real world use. Also, as noted, the effects of the interven-
tion are likely to be different in populations with different base-
line levels of asthma and WRA knowledge, so our current con-
clusions are limited to patients in a tertiary care setting. Also,
knowledge is a surrogate outcome to more clinically mean-
ingful end-points such as behavioral intention, actual behavior
change, and patient-level clinical outcomes, which will require
measurement in future large-scale studies.

For future research, we hope to also assess if knowl-
edge improvements among participants will be associated with
any changes in behavioural outcomes (e.g., changes in self-
management techniques or identification of occupational trig-
gers). Furthermore, given that we only included patients that
were fluent in English, and given the English-language nature
of the website, our tool is being initially translated in to French
and the study will require replication to determine its impact
in culturally diverse populations. In addition, our question-
naire has not been formally validated against clinical outcomes.
However, there are no such questionnaires for WRA knowledge
currently available, this questionnaire was developed by work-
related asthma and knowledge translation experts, and it was
face-validated by both these experts and asthma patients [12].

It was also encouraging that participants improved on 12
of the 13 questionnaire items from the pre- to post- question-
naire and on 11 of the 13 items at the 1-year follow-up. This
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suggests that increases in performance were broadly distributed
across questionnaire items, and that in turn, that there was an
adequate balance of emphasis, relevance, and understandabil-
ity of the key concepts in the web-based tool. Finally, the web-
based educational tool was designed to educate young adults
and to aid them in navigating the workforce to prevent devel-
opment of WRA, but this study assessed a primarily middle-
aged population. However, the tool delivers applicable, accu-
rate, and useful information on WRA, so it still had clinical
suitability for the sample assessed (e.g., the tool describes self-
management strategies that is applicable to those of any age).
The Internet is the medium that people are increasingly
using to obtain health-related information. Approximately 80%
of Canadian households are connected to the Internet, and 70%
of Canadians search for health-related information on the web
[15, 16]. In general, however, health-related information on the
internet is often inaccurate and/or outdated. A review of 68
health information websites found that only 8.8% of asthma
websites included accurate information based on the criteria
employed by the National Heart, Blood, and Lung Institute
(NHLBI) [17]. Despite this, a survey indicated that approxi-
mately 60% of patients who use the Internet to gather health-
related information allowed it to impact their decision-making
process for their illness [18]. This may indicate that a signif-
icant number of patients are modifying their health regimen
based on potentially obsolete or incorrect information obtained
from the Internet. Clearly, the Internet is a ubiquitous channel
from which to access health information, but it is essential that
the information being disseminated is accurate, up-to-date, and
user-friendly for it to positively impact patient outcomes.

Conclusions

Our primary objective is for the web-based tool to deliver accu-
rate and user-friendly information to the asthma population or
those susceptible to developing work-related asthma. Our study
demonstrated that the web-based tool enhances knowledge and
that most knowledge gains are retained for at least one year.
We hope that future studies will offer further insight as to the
long-term effectiveness of this web-based tool, and its utility in
a personal setting.

Acknowledgements

The authors would like to thank the staff at Toronto Western
Hospital for help in arranging the scheduling of patients, and
the participating asthma patients who assisted in evaluating the
web-based educational tool.

Declaration of interest

The authors report no conflicts of interest. The authors alone
are responsible for the content and writing of the article. Joshua
C. Lipszyc assisted in the development of the patient database,
analyzed the data, and prepared the manuscript. Jack Scarbor-
ough collected the data and developed the patient database for
the pre- and post- questionnaire scores. Simeon Gotzev col-
lected the data and developed the patient database for 1-year
follow-up. Susan M. Tarlo conceptualized the study, devel-
oped the evaluative questionnaire, provided ongoing guidance,



DOI: 10.3109/02770903.2016.1171340

and reviewed the manuscript. Samir Gupta and Gary M. Liss
assisted in the development of the web-based educational tool
and reviewed the manuscript.

References

1.

Statistics Canada [website]. Asthma, 2010. Ottawa, ON: Govern-
ment of Canada; 2011. Available from: http://www.statcan.gc.ca/
pub/82-625-x/2011001/article/11458-eng.htm [last accessed 10 Jun
2016].

Gershon AS, Guan J, Wang C, To T. Trends in asthma prevalence
and incidence in Ontario, Canada, 1996-2005: a population study.
Am J Epidemiol 2010;172(6):728-736.

Toren K, Blanc PD. Asthma caused by occupational exposures is
common — A systematic analysis of estimates of the population-
attributable fraction. BMC Pulmon Med 2009;7(9).

Tarlo SM, Balmes J, Balkissoon R, Beach J, Beckett W, Bernstein
D, et al. Diagnosis and management of work-related asthma: ACCP
Consensus Statement. Chest 2008;134:1S-418S.

Malo JL, Boulet LP, Dewitte JD, Cartier A, L’ Archeveque J, Cole J,
et al. Quality of life of subjects with occupational asthma. J Allergy
Clin Immunol 1993;1(91):1121-1127.

Miedinger D, Lavoie KL, L’ Archeveque J, Ghezzo H, Malo JL. Iden-
tification of clinically significant psychological distress and psychi-
atric morbidity by examining quality of life in subjects with occupa-
tional asthma. Health Qual Life Outcomes 2011;9:76-86.
Vandenplas O, Toren K, Blanc PD. Health and socioeconomic impact
of work-related asthma. Eur Respir J 2003;22:689-697.

Franks TJ, Burton DL, Simpson MD. Patient medication knowledge
and adherence to asthma pharmacotherapy: a pilot study in Australia.
Ther Clin Risk Manag 2005;1(1):33-38.

Sharifi L, Pourpak Z, Heidamazhad H, Bokaie S, Moin M. Asthma
knowledge attitude, and self-efficacy in Iranian asthmatic patients.
Arch Iran Med 2011;14(5):315-320.

10.

11.

12.

14.

15.

16.

17.

18.

A work-related asthma educational tool 1075
Bhinder S, Cicutto L, Abdel-Qadir HM, Tarlo SM. Perception of
asthma as a factor in career choice among young adults with asthma.
Can Respir J 2009;16(6):e69—75.

Hartmann CW, Sciamanna CN, Blanch DC, Mui S, Lawless H,
Manocchia M, Rosen RK, Pietropaoli A. A website to improve
asthma care by suggesting patient questions for physicians: qual-
itative analysis of user experiences. J Med Internet Res 2007;
9(1):e3.

Ghajar-Khosravi S, Tarlo SM, Liss GM, Chignell M, Ribeiro M,
Levinson AJ, Gupta S. Development of a web-based, work-related
asthma educational tool for patients with asthma. Can Respir J
2013;20(6):417-423.

. Tarlo SM, Liss GM. Prevention of occupational asthma -

practical implications for occupational physicians. Occup Med
2005;55(8):588-594.

Holness DL, Tabassum S, Tarlo SM, Liss GM, Silverman
F, Manno M. Practice patterns of pulmonologists and fam-
ily physicians for occupational asthma. Chest 2007;132(5):1526-
1531.

Statistics Canada [website]. 2010 Canadian Internet use sur-
vey. Ottawa, ON: Government of Canada; 2013. Available
from: www.statcan.gc.ca/daily-quotidien/110525/dq110525b-eng.
htm [last accessed 10 Jun 2016].

Statistics Canada [website]. 2009 Canadian Internet use survey.
Ottawa, ON: Government of Canada; 2011. Available from:
www.statcan.gc.ca/daily-quotidien/100510/dq100510a-eng.htm
[last accessed 10 Jun 2016].

Meadows-Oliver M, Banasiak NC. Accuracy of asthma information
on the World Wide Web. Wiley Periodicals Inc. 2010;15(3):211-
216.

Fox S, Jones S. The social life of health information. Pew Internet
and American Life Project. 2009. Retrieved from http://www.
pewlInternet.org/Reports/2009/8-The-Social-Life-of-Health-Infor-
mation.aspx [last accessed ].


http://dx.doi.org/10.3109/02770903.2016.1171340
http://www.statcan.gc.ca/pub/82-625-x/2011001/article/11458-eng.htm
http://www.pewInternet.org/Reports/2009/8-The-Social-Life-of-Health-Information.aspx

	Abstract
	Acknowledgements
	References

