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ABSTRACT

Background

Two ways to prevent diseases are through health promotion and screening. With respect
to health promotion, this thesis investigated the impact an online-health promotion program
had on the well-being of office workers. With respect to screening, this thesis identified
characteristics of men who are undergoing prostate-specific antigen (PSA) screening for
prostate cancer (PCa) despite mounting literature suggesting PSA screening is not beneficial,
and in fact may cause more harm than it prevents. Our study objectives were to: 1)
identify health issues faced by office workers and improve our understanding of online-health
promotion in the context of office worker well-being, and 2) estimate recent PSA screening
rates, compare these rates to past national data, and characterize the men who are screened.

Methods

Data for study objective 1 included a needs assessment, questionnaire(s), and activity
log data of office workers undergoing online-health training. These data were provided by
fitbase GmbH. Data for study objective 2 included the Canadian Community Health Surveys
(CCHS) from 2009-2014, which had information related to PSA screening and the charac-
teristics of a respondent. Needs assessment data were summarized to identify the perceived
health issues of office workers for objective 1. Prevalence estimates with 95% confidence
intervals were computed to determine recent PSA screening rates and to compare with past
national rates for study objective 2. Logistic regression analysis (using the questionnaire
and activity log data) was conducted to determine factors of the online-health promotion
intervention associated with improved well-being for study objective 1. Logistic regression
analysis using the CCHS data was conducted to determine the characteristics of Canadian
men with increased odds of being screened with the PSA test for study objective 2.

Results

For study objective 1, about half of office workers frequently or constantly have issues
with stress or back pain. Office workers who focused on completing practical exercises
(guided, follow-along health activities) compared to information modules (reading health

information) and who focused on completing back pain practical exercises compared to other
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health categories had higher odds of having their well-being improved.

For study objective 2, we found that PSA screening rates have generally increased in
eastern Canadian regions since 2000/2001. Physician-related factors were positively associ-
ated with having been screened, even among men who are not recommended to be screened
(<50 years of age).

Conclusions

Health promotion and screening can help prevent health issues. Office workers in an
online-health promotion intervention who chose to focus on completing practical exercises
and to focus on back pain as a health issue they were experiencing had an increased odds
of improved well-being. This information can help inform online-health interventions (that
intend to prevent health issues) by maximizing one’s well-being.

Despite controversy surrounding the PSA test, screening rates have generally increased
since 2000/2001 in Canada. Physician-related factors play a role in screening for men at all
ages. This work can help identify those who are currently being screened for PCa with the

PSA test and to prevent the stress and complications that could result from a false positive.
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CHAPTER 1

INTRODUCTION

Public health can be defined as the efforts to keep people healthy, prevent injury, illness,
and premature death [1]. The Public Health Agency of Canada Act defines public health
as population-focused, including disease surveillance, disease and injury prevention, health
protection, health emergency preparedness and response, health promotion, and relevant
research undertakings [2]. Many of these public health objectives co-exist in practice (for
instance, protecting health and health promotion play key-roles in disease and injury pre-
vention). By addressing any one of these objectives, it is possible that others will also be

impacted, with an overall improvement in general public health.

Prevention intends to optimize health, to prevent negative deviations of health, and to
prevent the contraction of illness as well as the negative outcomes from that illness [3].
For any given illness, one undergoes a process of acquiring a given ailment and subsequent
disease progression. Prevention is intended to avert the contraction of disease and/or to
negate disease progression [3,4]. Disease is an active process, meaning it actually begins
before a host is directly affected [3]|. For instance, one’s unhealthy behaviours or inadequate
environment can lead to disease susceptibility. Therefore, preventive interventions can be
implemented prior to disease pathogenesis, or during pathogenesis [3,4]. These interventions
are respectively termed primary prevention (prior to disease pathogenesis) and secondary
prevention (after onset but prior to detrimental progression) [3-5]. A major primary preven-
tion method is health promotion [3,4]. For example, health promotion programs aimed at
educating the public about the dangers of smoking work to reduce smoking rates during the
pre-pathogenesis phase of smoking-related diseases. A major secondary prevention method
is screening [4]. For example, cancer screening aims to increase the likelihood that a person
with cancer will have an early diagnosis, a timely treatment, and a better prognosis before
a detrimental progression of the disease. Both health promotion and screening have been

shown to be cost-effective [6,7].



In this work, we focused on these two types of prevention: health promotion (section 1.1)

and screening (section 1.2).

1.1 Health promotion

The WHO defines health promotion as the the process of enabling one to take control over
their health and to improve their health [8]. Health promotion can be thought of as the
combination of creating healthy behaviours, improving health services, and advocating for
health [9]. Health promotion is the responsibility of many different groups, including (but
not limited to) doctors, nurses, community workers, public health workers, and rehabilitation
therapists [9]. Consequently, health promotion is a main component for Canadian public
health [1] and has a role in the other objectives of public health (for instance, through

disease prevention) [10].

Traditionally, health promotion deals with population health [4,11] and the health of any
one individual can be thought of as ranging from ill-health to optimal [11]. According to the
WHO, health is not solely the absence of disease, and is the collective physical, mental, and
social well-being of an individual [12]; health promotion attempts to increase one’s health
status towards the optimal side of the health spectrum. Health promotion aims to empower

individuals to shift their health to an optimal level [11].

The WHO states that ‘health promotion is not just the responsibility of the health sector,
but goes beyond healthy life-styles to well-being’ [8, p.1]. Because a person spends significant
time at work, because workplaces generally consist of a large number of people, and because
there is a shift in employment to occupations confined to an office [13], the workplace is an

especially important access point for health promotion efforts [14,15].

Workplace health promotion can include varying degrees of educational and environmen-
tal interventions (i.e. health education, exercises and fitness classes, stress management,
etc.) designed to bring about desired healthy behaviours [16,17]. Workplace health promo-
tion does not have to benefit the worker solely at work per se, but can improve the individual’s
general well-being overall [16, 18]. Health promotion not only benefits employees, but also
the corporations for whom they work [16, 18, 19]. Workers experiencing poor well-being in

the workplace may be less productive, prone to absenteeism, and increase health insurance



costs for companies [16,19], illustrating potential benefits of workplace health promotion. In-
deed, health promotion programs have been shown to improve the health of workers [17-19],

reduce health risks [18,20], and are financially favourable for companies [18,20-22].

Workplace health promotion includes interventions intended to change workers’ behaviours
in a healthy direction [17,23]. The delivery methods of workplace health promotion have
varied, and can include the dissemination of print materials, health risk appraisals, intensive
disease management programs, information classes, counseling, seminars, and other meth-
ods [24,25].

Recently, workplace health promotion has begun to shift towards computerized methods
[26,27], commonly defined as eHealth or web-based health promotion, which is defined as
online-health training in this work. Some evidence exists that web-based health promotion
is superior to non-web-based interventions for beneficial behavioural health changes [24,28].
It has been effective in decreasing chronic pain in the general population [29] and back pain
among office workers [30]. Many web-based interventions for workers also focus on mental
processes [31], such as stress management [32,33] mindfulness [34,35] and resilience [36], and
are also effective. There is evidence that web-based health interventions targeting mental
processes can improve psychological well-being in the general working population [37]. Given
this up-and-coming method for workplace health promotion, we were interested in analyzing
the efficacy of an online-health promotion intervention on the well-being of employees, and
parsing out which components of online-health training are beneficial.

A wuseful framework for online-health promotion’s impact on workers can be adapted
from Danna and Griffin [16]. They propose that certain antecedents, such as work settings
(including health hazards), occupational stress (such as role requirements), and intrinsic
qualities (such as locus of control) can affect a workers well-being, which can have individual
and organizational consequences [16]. Online-health promotion can target these factors,
thereby reducing (e.g. stress) or promoting (e.g. resilience) for the optimization of a worker’s
well-being.

There is a dearth of literature describing the efficacy of online-health promotion activ-
ities with respect to improving an individual’s perceived health. Given that the literature

documenting the effects of web-based health interventions on self-reported well-being for



office workers goes largely unreported, in this thesis we asked: Does web-based health promo-
tion tmprove office worker self-perceived well-being, and which components of online-health

training better predict improved well-being?

We then wanted to identify these health-associated factors potentially impacting office
workers: What health issues primarily affect office workers? Lastly, this work combined
the question regarding the workplace-associated health issues office workers face, and the
question related to web-based health promotion improving well-being: How does addressing
the different health issues identified by office workers impact their well-being? In other
words, this work examined whether there are differences in self-reported well-being among
office workers focused upon different health issues. In Chapter 3, we explore these three

research questions.

1.2 Screening

A second prevention strategy of interest in this work was screening. Screening is used to
‘discover those among the apparently well who are in fact suffering from disease’ [38, p.7]. In
other words, screening aims to identify asymptomatic individuals with a high likelihood of
illness. While health promotion aims largely to allow people to take control of and improve
their well-being and to prevent the contraction of diseases, screening aims to detect early
signs of disease in order to prevent harmful progression, and can be thought of as a form of

disease prevention [4].

Screening can be used to detect many different health issues. Some of these issues include
mental health problems [39], tuberculosis [40], pregnancy issues [41], and cardiovascular
disease [42]. Screening can also be used to detect cancers. For example, mammography is
commonly used to detect early breast cancer [43]; colorectal screening methods such as fecal
occult blood tests are used to detect early colorectal cancer [44]; human papillomavirus and
Papanicolaou testing are used to detect cervical cancer [45]; and computerized tomography
is used to detect lung cancer [46|. There are also screening methods to detect prostate cancer
(PCa).

Although the efficacy of the screening methods for breast, colorectal, and cervical cancer

are fairly well established and recommended in Canada [47-49], recommendations for PCa
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screening (which is widely done with the digital rectal exam |[DRE]| and prostate-specific
antigen [PSA] test [50]) are somewhat mixed. PSA test benefits for all-cause and cancer-
specific mortality are limited [51] and most men with elevated PSA levels do not have PCa
[52]. Furthermore, false positives resulting in psychological distress, and biopsy complications
are common [51,53-56]. Recent randomized trials suggest approximately 3 of 1000 men
screened will be protected from the development of metastatic PCa and screening might
prevent 1.3 deaths among 1000 men [57-59]. The PSA test might also lack cost-effectiveness
[60]. Consequently, recommendations for cancer screening using a PSA test in Canada are
conflicting [61, 62].

While the Canadian Task Force on Preventive Health Care has recommended against PSA
screening for all ages [61], the US Preventive Services Task Force marginally recommends
shared decision-making screening in American men aged 55 to 69 years of age [56].

On the other hand, some evidence exists that men have reassurance from using the PSA
test [63,64] and there can be benefits through shared decision-making between a patient and
their clinician [62]. The test is also readily available, and Canadian men perceive the test
generally positively [65].

The PSA test remains widely used in Canada despite mixed recommendations and the
lack of evidence that the benefits outweigh the risks. The most current Canadian guidelines
suggest PSA testing at 50 years of age, 45 years of age for men at an increased risk (specifically
for those men with family history), and in men with a life expectancy greater than 10
years [62]. The Canadian Urological Association (CUA) recommends men with PSA levels
<1 ng/mL to repeat PSA testing every four years, men with PSA levels from 1-3 ng/mL
to repeat PSA testing every two years, and men with PSA levels >3 ng/mL to consider
frequent PSA testing intervals or other strategies [62].

Currently, best practice probably includes informing a patient that PSA screening is
ultimately his choice, and that the decision to screen should weigh the risks and benefits
of the PSA test while taking into account how the patient personally views the risks and
benefits [66,67].

National screening rates and predictors for PSA screening for 2000/2001 were identified

after Canadian guidelines recommending against PSA screening were released [69]. Beaulac
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et al. [69] found that almost half of Canadian men over 50 years of age have had a lifetime
PSA screening test and that having a family doctor was positively associated with having
been screened. Some other factors frequently identified as being positively associated with
PSA screening in Canada are: increasing age [68-70], high educational attainment [68,69],
high income [68-70], caucasian ethnicity [69], having a colorectal exam [70], non-smoking
status [69, 70|, speaking English or French [69], and excellent perceived health [70]. A more

detailed list of variables can be found in Chapter 4.

The controversy surrounding PSA testing continues to the present day. Because there is
continued doubt surrounding the PSA test efficacy for screening PCa, in this work we aimed
to improve our understanding of PSA screening utilization in Canada, and which men are
prone to PSA screening. It is important to see whether this continued doubt has impacted
the 2000/2001 rates, if at all. It is also important to identify the demographics associated
with having a PSA screening test. Thus, the questions this research asked were: What
are the most recent rates of PSA screening in Canada? How do these rates compare to past
national rates? and What are the properties of Canadian men that are associated with PSA
screening? This work acknowledges that screening is very individualized, and thus many

men who are at high-risk for PCa should still discuss screening options with their physicians.

1.3 Research objectives

This thesis contains work related to two prevention strategies: health promotion and screen-
ing. We studied an office online-health promotion intervention and PSA screening rates and

factors associated with PSA screening in Canada.

For office workplace online-health promotion, we asked: What health issues primarily
affect office workers? The corresponding research objective was to identify the health-
associated workplace issues affecting office workers. We hypothesized that office workers
would perceive stress as a persistent health issue, given that office workers commonly face

stressors [71-73]. A detailed discussion can be found in Chapter 3.

We next asked: Does web-based health promotion improve office worker self-perceived
well-being, and which components of online-health training better predict improved well-being?

Our research objective was to identify the mode of delivery for an online-health intervention



that could improve well-being. Specifically, workers could read information modules and/or
complete practical exercises. We hypothesized that practical exercises would work better for
improving well-being than the information modules, because the former is an active approach
compared to a more passive approach. A detailed discussion can be found in Chapter 3.

Our final health promotion question was: How does addressing the different health issues
identified by office workers impact their well-being? Our objective was to determine on
which health issues to focus for a maximal gain in well-being. It was hypothesized that
because office workers often face stress in the workplace |71-73| and that web-based health
promotion interventions targeting stress have been successful [74], that focusing upon stress
would benefit office worker well-being to the greatest extent.

For PSA screening in Canadian men, this work asked: What are the most recent rates
of PSA screening in Canada? and How do these rates compare to past national rates? Our
objective was to estimate current screening rates in Canada with the most current available
data, and to see if these rates have increased since 2000/2001. Because no major change in
Canadian PSA screening recommendations occurred between 2001-2009, we expected these
rates to remain relatively stable. For a full discussion, refer to Chapter 4.

Our second research question was: What are the properties of Canadian men that predict
PSA screening? Our objective was to characterize Canadian men who have had a lifetime
PSA screening test. We hypothesized that physician-related variables would be positively
associated with PSA screening. Refer to Chapter 4 for a complete discussion.

A summary of the objectives of this research with respect to office worker health promo-

tion which we explore in Chapter 3 are to:

e Objective 1: Identify the health-associated workplace issues affecting office workers.

e Objective 2: Identify the mode of delivery for an online-health intervention that could

improve well-being, namely practical exercises or information modules.

e Objective 3: Discern on which health issues an office worker should focus for a maximal

gain in well-being.

In Figure 1.1, we present a framework connecting our research Objectives 1-3.



1) What health issues

affect office workers? 2) How does addressing the different health

issues impact their well-being?

Improved well-

being
Online-health from the

online-health

promotion promotion
Intervention

3) Does online-health promotion improve office
worker well-being, and which components of

online-health training better predict improved
well-being?

For future health promotion:

1) Advocate for the primary
health concerns of office
workers

2) Address health issues which
maximize well-being in
online-health promotion

3) Utilize the components of

online-health promotion

which predict improved
well-being

Figure 1.1: Framework for office worker well-being undergoing online-health promo-
tion. 1) Office workers may have varying perceptions of health issues (i.e. back pain, or
poor stress management) which influence their well-being. 2) Online-health promotion
might work better for certain health issues when measuring one’s improved well-being
as an outcome. 3) Certain modes of online-health promotion delivery might predict
improved well-being better than other modes of delivery.



A summary of the objectives of this research regarding PSA screening in Canada which

we explore found in Chapter 4 are to:

e Objective 4: Estimate recent screening rates in Canada with the most current available

data, and to see if estimates have increased since 2000,/2001.

e Objective 5: Characterize Canadian men who have had a lifetime PSA screening test.

The general format for the remainder of this thesis is as follows. In Chapter 2, we discuss
the methodologies used for each research objective. In Chapter 3, we examine the effect that
an online-health promotion intervention in an office workplace has on worker well-being. In
Chapter 4, we analyze Canadian data to determine PSA screening rates from 2009-2014,
compare to 2000/2001 rates, and identify characteristics in men which are associated with
PSA screening. In Chapter 5, we summarize the key-findings from this work, we discuss the
implications of our findings with respect to health promotion, screening, and prevention, and

discuss future research directions.



CHAPTER 2
METHODOLOGIES

This chapter presents the methodologies used to address the research objectives found
in section 1.3. In section 2.1, we describe the data and the methodologies used to study
research Objectives 1-3. In section 2.2, we describe the data and the methodologies used to

study research Objectives 4 and 5.

2.1 The office worker health promotion intervention

The practicum completed as part of the MPH degree requirements was conducted at fithase
GmbH, a company based in Hamburg, Germany. The online-health promotion intervention
studied in this thesis is a program offered by fitbase. fitbase (lower case ‘f” left intentionally,
as is the company’s name) specializes in web-based health promotion, which they define
as “online-health training”. The goal of this online-health training is to promote healthy
behaviours for companies and individuals. fibase’s online-health training consists of health
categories in RSI (repetitive strain injury, defined by fitbase as having upper limb pain
associated with computer work and has been referenced in the literature |75]), back care,
eye health, nutrition, stress management, mindfulness, and resilience. The online-health
training was delivered via reading online information modules (about improving health),
and /or completing web-based practical exercises (which are guided, follow-along activities

encouraging healthy behaviours).

2.1.1 Data

The data collected from fitbase GmbH included the logs of the voluntary completion of prac-
tical exercises and information modules of insurance company workers undergoing fitbase’s
online-health training, and the voluntary responses to a needs assessment and question-
naire(s). fitbase collected usage data from the insurance companies workers over the period
of February 2016 to May 2017. Demographic data was not collected for purposes of confi-
dentiality.

10
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The needs assessment included the questions/statements: “After intensive PC work, I
feel pain, tingling or numbness in my hands or arms”; “I have upper and lower back pain”;
“My eyes hurt after work™; “I crave fast food”; “I feel tense or irritated”; “I notice that I'm
lost in thought about the future or the past”; and “I assume I can overcome difficulties
in life” which are related to RSI, back pain, eye issues, nutrition, stress, mindfulness, and
resilience, respectively. Workers responded with ‘never’, ‘rarely’, ‘sometimes’, ‘frequently’,
or ‘constantly’ and served as our needs assessment sample (n=3354).

The questionnaire was administered three times to office workers at roughly three, six, and
nine weeks after the initiation of the online-health training. We used the last questionnaire
completed to best capture an individual’s perception at the end of training. Office workers
who completed at least one questionnaire, read at least 2 information modules, and completed
at least 2 practical exercises (n=779) were used as our sample for logistic regression analysis

(Figure 2.1).
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Figure 2.1: Inclusion criteria for logistic regression analysis of whether online-health
training improved office worker well-being.
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Outcome variable

From the questionnaire, we utilized the response to the statement “Online-health training
improves my well-being”, with which office workers strongly disagreed, disagreed, agreed,
or strongly agreed. We derived an outcome variable called Improved well-being as follows.
‘Strongly disagree’/‘disagree’ were coded as ‘no’, and ‘strongly agree’/‘agree’ were coded as

yes’. This response served as the outcome variable for our work with respect to research

Objectives 2 and 3.

Independent variables

Information health focus: From the information module logs of the workers, we had records

of which information modules were read. The individual information modules that were read
were tabulated under the health categories: RSI, back pain, eye health, nutrition, stress
management, mindfulness, and resilience, so we could identify how often a worker focused
on a specific health category. Based on this tabulation, we derived an information health
focus variable. One’s information health focus was recorded as the health category in which
the individual read the most information modules. For example, a worker who read most
information modules under stress management had an information health focus of ‘Stress
management’. If two or more health categories appeared most frequently, then the focus
was recorded as a combination of these health categories. For example, if an individual read
an equal number of stress management and RSI modules, then the individual’s information

health focus was coded as ‘Stress management/RSI’.

Exercise health focus: From the practical exercise logs of the workers, we had records

of which practical exercises were completed. The individual practical exercises that were
completed were tabulated under the health categories: RSI, back pain, eye health, stress
management, and mindfulness, so we could identify how often a worker focused on a specific
health category. We then derived an exercise health focus similarly to how we derived an
information health focus. If two or more health categories appeared most frequently, then
the focus was recorded as a combination of these health categories. For example, if an

individual completed the most practical exercises related to stress management and RSI,

12



then the individual’s exercise health focus was coded as ‘Stress management/RSI’.

Preferred type of intervention: This variable was derived as follows. We computed the

total number of practical exercises completed and information modules read for each worker.
Those who completed statistically more practical exercises than information modules were
classified as having an ‘exercise’ preference, those who completed statistically more informa-
tion modules than practical exercises were classified as having an ‘information’ preference,
and those with no statistical difference in the total number of information modules and

practical exercises completed were classified as having ‘no preference’.

2.1.2 Analysis plan

For research Objective 1, we aimed to identify the health-associated workplace issues affecting
office workers. To do so, we summarized the needs assessment data. The frequencies of the
employees’ responses to the questions related to RSI, back pain, eye issues, nutrition, stress,
mindfulness, and resilience were tabulated (using PROC FREQ and PROC SUMMARY,
and graphically displayed using PROC SGPLOT in SAS).

Objective 2 was to identify the mode of delivery that could improve well-being in this
online-health promotion intervention (namely practical exercises vs. information modules),
and Objective 3 was to identify which health-associated workplace issues focused on, within
web-based health promotion, maximize well-being. Logistic regression was utilized to address
these two research objectives. The eligibility criteria for the logistic regression analysis can
be found in Figure 2.1. We used the derived improved well-being outcome to build a logistic
regression model. The independent variables in this model were the derived preferred type
of intervention, and the derived exercise health focus and information health focus. The
resulting model was used to address Objectives 2 and 3.

A chi-square test was used to determine whether the proportion of workers who reported
improved well-being was greater than the proportion of workers who reported no improve-
ment. We utilized the PROC FREQ CHISQ statement in SAS to test this.

A bivariate analysis of each independent variable with the outcome variable was com-
pleted using PROC LOGISTIC. Variables with P < 0.20 were to be included in the final
model. All subsequent analyses were considered significant with P < 0.05. PROC LOGIS-
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TIC with the ODDSRATIO statement was used to fit our final model. For the derived
exercise health focus and information health focus variables, any ties in health categories
which constituted <1% of workers were to be excluded. For example, if the total number
of workers who focused on ‘Stress management/RSI” was less than 1% then these workers
were removed. Variance Inflation Factor (VIF) scores were used to determine the influence
of multicollinearity. The absence of perfect separation was checked via scatterplots with
PROC SGPLOT, using the outcome variable and each of the independent variables. The
independence of error terms was tested using the durbin-watson test (PROC AUTOREG
with DW DWPROB statement). Interaction terms were not considered due to the small
sample size. All analyses were completed using SAS v9.4. In Chapter 3, we employ these

methods to address the aforementioned research Objectives 1-3 found in section 1.3.

2.2 PSA screening in Canadian men

PSA screening can be used to detect early PCa in men. In order to estimate the screening
rates and the associations that certain factors have with PSA screening, we used data from
the Canadian Community Health Survey (CCHS), which is ‘a cross-sectional survey that
collects information related to health status, health care utilization and health determinants
for the Canadian population’ |76, p.4|. It surveys persons 12 years and over living in pri-
vate dwellings in all Canadian provinces and territories via computer assisted in-person and
computer assisted telephone interviews. FExceptions include ‘individuals living on Indian
Reserves and on Crown Lands, institutional residents, full-time members of the Canadian
Forces, and residents of certain remote regions’ |76, p.4]. The CCHS assigns weights in the

sample, so that a sample is representative of the Canadian population [76].

The CCHS includes Canadian men and has PSA relevant questions. These questions
include whether a man has had a PSA test and his reasons for having a PSA test. We
utilized the relevant PSA questions to formulate the outcome variable needed to address

both Objectives 4 and 5.
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2.2.1 Data

The CCHS questions related to PSA testing were limited to certain Canadian regions during
particular cycles: Regions used were Atlantic (ATL) provinces (Newfoundland [NL]|, Prince
Edward Island [PEI|, Nova Scotia [NS|) in 2009/2010, Ontario (ON) in 2011/2012, and
Quebec (QC) in 2013/2014. We combined these datasets and standardized the associated
weights according to Statistics Canada specifications [77]. The sample size of this combined
dataset was 22515 men: 1087 men from Newfoundland (NL), 532 men from Prince Edward
Island (PEI), and 1435 men from Nova Scotia (NS) (2009/2010), 12508 men from Ontario
(ON) (2011/2012), and 6953 men from Quebec (QC) (2013/2014). This sample included
men aged 35 years and older.

Men who answered the question "Have you ever had a prostate specific antigen test for
prostate cancer, that is, a PSA blood test?" were used. Men were determined to have been

screened with the PSA test as depicted in Figure 2.2.

Exclude
N=467

Not stated/unclear.

Why did you have it?

Have you ever had
a prostate specific
antigen test for Men aged
prostate cancer, >35 years
that is, a PSA
blood test?

Family history, for
age, or for a regular
check-up

Follow-up for PCa
treatment, follow-up
of another problem,
or other

N=22,515

Screening group

out ber2 | PSAtesting, non- =

No Non-PSA group f;‘rctﬁf;;;llgglgc screening% ou N_10,6556
0 regression :

N=9,433 A N=1,959

v
Outcome number 1 for binary
logistic regression

Non-screening group

N=11,392

Figure 2.2: Inclusion criteria for PSA screening behaviour of Canadian men.
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Outcome variable

A Lifetime PSA screening variable was derived where men, who had a PSA test for screening
purposes, were coded as ‘yes’ and men who have not had a PSA test for screening purposes
as ‘no’. Note that individuals coded as ‘no’ were men who did not have a PSA screening
test, or only had it as a result of preexisting health conditions. These ‘yes’ men form the

‘screening group’ and ‘no’ men form the ‘non-screening’ group in Figure 2.2.

Independent variables

Physician related variables: We considered physician-related variables to be variables in the

CCHS that implied direct contact with a physician. These included has a regular doctor,
had a colorectal exam (CRE), and had a digital rectal exam (DRE). The had a CRE variable
was derived as men indicating ‘yes’ if they indicated having a fecal occult blood test, sigmoi-
doscopy, or colonoscopy and ‘no’ if they did not. Has a regular doctor and had a DRE were
coded as indicated on the CCHS (‘yes’/‘no’). Having a regular doctor |78] and colorectal
examinations [79] are associated with doctor visitations, and physicians often use the PSA

test along with the DRE [80] in Canada.

Lifestyle-related variables: Included alcohol consumption in the last 12 months, BMI,

daily consumption of fruits and vegetables, perceived health, physical activity, and type of
smoker. Alcohol consumption in the last 12 months was dichotomized as ‘yes’ or ‘no’; daily
consumption of fruits and vegetables had three responses including ‘<5’, ‘5-10’, or ‘>10’
times per day, and physical activity was coded as ‘inactive’, ‘moderately active’ and ‘active’
as defined by the physical activity index on the CCHS. All three variables were unmodified
from the CCHS. Our derived BMI variable included ‘underweight /normal weight’ men (<25
BMI), ‘overweight’ men (25-29.9 BMI), and ‘obese’ men (>30 BMI). Perceived health was
derived as men reporting ‘poor’; ‘fair’, ‘good’; or ‘very good/better’ health. Smoking status
was derived as men being ‘smokers’ (current) and ‘non-smokers’ (former /never).

Other social and health-related variables: Included needs help with daily activities, mar-

ital status, urinary incontinence, number of chronic health conditions, country of birth, and

spoken language. Urinary incontinence (‘yes’ or ‘no’) and country of birth (‘Canada’ or
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‘other’) were unmodified. We derived a needs help with daily activities as men who needed
help (‘yes’) with any of the following as indicated on the CCHS: preparing meals, getting
to appointments, doing housework, personal care, moving inside the house, or looking after
finances. Men who indicated not needing help with any of the listed activities were coded
as ‘no’. Chronic health conditions on the CCHS included having asthma, fibromyalgia, high
blood pressure, migraines, chronic obstructive pulmonary disorders, diabetes, heart disease,
cancer, intestinal /stomach ulcers, ailments from stroke, bowel disorder, bowel disease, mood
disorders, and anxiety disorders; we coded men with none, one, or two or more of the listed
conditions as having ‘0’, ‘17, or ‘>2’ chronic conditions. We derived our martial status vari-
able as whether a man indicated being married or common law (‘married or equivalent’)
or never married/widowed /separated (‘single’). Our spoken language variable was derived
based on what language a man indicated speaking at home. For those in ATL and ON, a
man who spoke English or both English and French at home were coded as ‘native’, whereas
those in QC who spoke French or both English and French at home were coded as ‘native’.
Men in ATL and ON who spoke French at home were coded as ‘non-native’, and men from
QC who spoke English at home were coded as ‘non-native’. Men who indicated speaking a

language other than the national languages at home were coded as ‘other’.

Control variables: Included age, household income, educational attainment, ethnicity, and

T€GLON.

We classified age four different ways. The first was taken directly from the CCHS and
included men aged ‘35-39’, ‘40-44, ‘45-49’, ‘35-39°, ‘40-44, ‘45-49’, ‘50-59’, ‘60-69’, ‘70-74’,
‘75-79’, and ‘>80’ and was used to determine PSA screening rates in all age groups for our
study population. The second age variable included men aged ‘40-49’, ‘50-59’, ‘60-69’, ‘>70’,
‘>50’, and ‘>40" which was used to compare our rates to those found in 2000/2001 [69]. Our
third age variable consisted of men aged ‘35-39’, ‘40-44’, and ‘45-49’ for the logistic regression
model which addressed men aged <50 years of age. Our fourth age variable consisted of men
aged ‘50-59’, ‘60-69’, and ‘>70’ for the logistic regression model which addressed men aged

> 50 years of age.

The household income variable was used as categorized in the CCHS (‘No income or

<$20,000", ‘$20,000-$39,999’, ‘$40,000-$59,999’, ‘$60,000-$79,999°, ‘380,000 or more’). We

17



derived educational attainment as a man with ‘low’ education (some post-secondary educa-
tion or less) or ‘high’ education (post secondary certificate attained). The ethnicity variable
used for this work was unmodified from the CCHS (‘white’ or ‘visible-minority’). A derived
variable region to control for province/survey was created, consisting of respondents from

ATL (2009/2010), ON (2011/2012), and QC (2013/2014).

2.2.2 Analysis plan

For Objective 4, which was to estimate the recent screening rates in Canada and to see
if these estimates have increased since 2000/2001, we analyzed each CCHS dataset (i.e.
2009/2010, 2011/2012, and 2013/2014). We constructed prevalence estimates with 95%
confidence intervals (CIs) on the weighted data using PROC SURVEYFREQ for men aged
35-39, 40-44, 45-49, 50-54, 55-59, 60-64, 65-69, 70-74, 75-79, and >80. In order to compare
our estimates to those found in 2000/2001 [69], we also constructed prevalence estimates
using PROC SURVEYFREQ for men aged 40-49, 50-59, 60-69, >70, >50 and >40 with 95%
Cls.

For Objective 5, which was to characterize men prone to PSA screening, logistic regression
was used. Variables in the literature, as described in section 2.2.1 and to be discussed in
Chapter 4, were identified as being associated with PSA screening behaviour and modified
as needed from the CCHS for the logistic regression analyses.

We followed a similar statistical analysis plan as found in section 2.1.2 (i.e. significance
values, verification of assumptions), although PROC SURVEYLOGISTIC with a WEIGHT
statement was used given that the CCHS deals with weighted data. All assumptions were
met. Given the potential for different regions of Canada influencing the independent vari-
ables effect on the outcome variable, interaction terms of all variables by region were created.
Interaction terms with P > 0.05 were to be removed, and the logistic regression models re-fit.
Men with missing data for any given variable were deleted case-wise. Any non-control vari-
able with greater than 5% missing data were to be removed. In the >50 years old model, daily
fruit and vegetable consumption was not considered due to too many missing observations
(>5% of men). Potential outliers were identified with the use of covariate patterns, standard-

ized residuals greater than 2.58 in magnitude, confidence interval displacement diagnostics
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(c diagnostic), and DFbeta diagnostics. C diagnostics provide the magnitude of influence
an observation has on estimates, and a DFbeta diagnostic is the standardized difference of
a parameter estimate from the omission of each individual observation [81]. Covariate pat-
terns (i.e. men sharing the same levels across all variables) were determined to identify any
distinct populations within the data, which would potentially validate the removal of out-
liers if certain covariate patterns were over-represented in the outliers. These statistics were
calculated using PROC LOGISTIC with a WEIGHT and OUTPUT C DFBETA statement.

For each model, influential data points were determined using the ¢ diagnostic and DF-
beta diagnostics, given that these are useful tools for weighted, complex survey data as found
in the CCHS [81,82]. Such influential observations are those that greatly impact the fit of the
model. This work considered any ¢ diagnostic greater than one, or any DFbeta statistic with
a value greater than 1.96 to be an influential observation, requiring closer inspection. Any
such influential observations would be deleted and models re-fit. If a majority of parameter
estimates changed by over 10%, these observations would remain excluded [81]. No DFbeta
statistics revealed influential observations, while ¢ diagnostics yielded 23 and 16 influential
observations in the <50 years old model and the >50 years old model, respectively, and were
removed because a majority of the parameter estimates changed by greater than 10% upon
removal. These observations were excluded from subsequent logistic regression analyses. For
all of our analyses, we used SAS v9.4. In Chapter 4, we use these methods to study our
research Objectives 4 and 5 stated in section 1.3.

In section 2.1, we described the data and the analysis plan used to address research
Objectives 1-3, which are discussed in detail in Chapter 3. In section 2.2, we described the
data and the analysis plan used to address research Objectives 4 and 5, which are discussed
in detail in Chapter 4. The research Objectives can be found previously in section 1.3.
The next Chapter aims to address research Objectives 1-3. We examine a web-based health

promotion intervention which targeted office workers.
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ABSTRACT: CHAPTER 3

Objectives

Office workers face many health issues including stress, back pain, and others. These
health issues have considerable costs to businesses and healthcare systems. Workplace health
promotion attempts to prevent these health issues. There is little literature regarding web-
based health promotion (online-health), office workers, and well-being. Our objectives were:
i) identify health-associated issues affecting office workers; ii) discern whether focusing on
different health issues when undergoing online-health differentially impacts a worker’s well-
being; iii) identify which modes of delivery of online-health improve one’s well-being.

Methods

The data included the logs of completed practical exercises (guided, follow-along health
activities), read information modules (modules which provide education regading health),
and responses to a needs assessment and questionnaire(s) by office workers undergoing online-
health training. fitbase GmbH provided this online-health training and collected the data.
Responses to the needs assessment were summarized to identify health-associated issues.
Logistic regression was used with the logs and questionnaire data to address whether different
health issues focused upon, and whether practical exercises or information modules are more
effective modes of delivery, for improving one’s well-being.

Results

We found that almost half of the workers frequently or constantly experienced back pain
and stress. Workers who focused on practical exercises related to back pain had higher odds
of improved well-being than almost all other health issues. Office workers who completed
more practical exercises than information modules had better odds of having their well-being
improved.

Conclusion

Back pain and stress were persistent health issues for the office workers. An office worker
who focused generally on practical exercises, or who focused on back pain practical exercises,
had increased odds of improved well-being from the online-health training. These findings
suggest the need to employ practical exercises in online-health promotion interventions, and

that back pain interventions are needed in the office.
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CHAPTER 3

OCCUPATIONAL HEALTH NEEDS AND PREDICTED WELL-BEING
IN OFFICE WORKERS UNDERGOING ONLINE-HEALTH PROMO-
TION TRAINING: FINDINGS FROM NEEDS ASSESSMENT, QUES-

TIONNAIRE, AND ACTIVITY DATA

As discussed in Chapter 1, the goal of this thesis was to improve general public health by
improving prevention efforts. The method of prevention explored in this Chapter is health
promotion.

In this work, we examined a web-based health promotion intervention which targeted:
RSI, back pain, eye issues, nutrition, stress, mindfulness, and resilience in office workers. As
noted previously and stated by the WHO, health promotion is not solely the promotion of
a healthy life-style but goes beyond to well-being [12]. We were thus interested in how this
intervention and the associated health issues impact one’s well-being.

Repetitive movements and computer work are likely antecedent health issues in the of-
fice; they are associated with upper limb pain [83], back pain [84] and eye issues [85] all of
which are negatively associated with well-being [86-88]. Poor nutritional habits common in
office workers can also act as an antecedent to chronic diseases [89,90] and can negatively
impact one’s well-being [91]. Stress is common in office workers [71-73], and is detrimental
to one’s well-being [92|. Finally, intrinsic qualities of an office worker, including mindfulness
and resilience, can strengthen or act as a buffer for one’s well-being. Mindfulness can be
defined as the state of being attentive and aware to what is presently taking place [93],
is positively associated with many beneficial personality traits [94], is positively associated
with well-being [93], and can be strengthened [95]. Resilience in the workplace can be
thought of as an individuals sense of control, ability to rise and meet challenges, and having
a commitment to action, and is associated with well-being specific to work [96,97| and in

general [98,99]. These two qualities might not only be directly influencing well-being, but
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also regulating other listed health issues that office workers face, including stress [100, 101]
and pain [102,103]. The health issues described (namely upper limb, back, and eye pain,
nutrition, stress, mindfulness, and resilience) are not exhaustive in office workers, but were
the focus of the work in this thesis. In this work, these health issues were addressed with
an online-health intervention. Note that these health issues are the ‘Office worker health
issues’ in our earlier framework and negatively or positively influence an office worker’s well-
being (Figure 1.1). The online-health intervention addressed these health issues by conveying
healthy information (i.e. information modules) and by providing follow-along, guided activ-
ities which encourage a healthy behaviour (practical exercises) as modes of delivery. Note
that these modes of delivery are the ‘components of online-health training’ in our earlier

framework intended to prevent health issues and improve well-being (Figure 1.1).

In an attempt to maximize prevention efforts in the online-health promotion context, it
was of interest to identify perceived health issues of office workers and components of the
online-health training that predicted improved well-being. The answer to these questions
can potentially help direct health promotion efforts towards certain areas of concern for the
office working population, and improve online-health strategies. Additionally, conveying this
information is a form of advocacy on behalf of office worker health, a key component of

health promotion [9,104].

3.1 Introduction

Office workers face a multitude of health issues including back pain [84,105-107], stress [71—
73], eye problems [85,108,109], and upper limb pain [84, 105,107,110, 111|. Internationally,
costs from back pain [112,113] and stress in the workplace [114] are extensive. Eye problems
decrease productivity of office workers [115,116], and upper extremity injuries result in long
absences from work and are a financial burden to businesses [117]. All of these health

afflictions can have a significant financial toll through loss of work and healthcare expenses.

Workplace health promotion can be used to prevent many occupation-related health con-
cerns and can include a range of information delivery systems. These systems include inter-
vention programs, disease management programs, print materials, health education classes,

fitness facilities on worksites, health fairs, and interventions for diet and fitness, among other
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methods [24]. Web-based eHealth interventions (online-health) are also available. Address-
ing health issues via online-health techniques is favorable given that they can be person-
alized, highly structured, visually stimulating, and readily available to workers [118,119].
Online-health interventions have been shown to decrease back pain [30, 120], help manage
stress [24,74,121], provide improvements to nutritional and physical activity habits [24,122],
and increase energy expenditure and decrease blood pressure [123,124]. Furthermore, inter-
net based interventions have been shown to dramatically restore work capacity [125,126], and
have more favorable changes in health behaviour and knowledge compared to non-web-based

interventions [28].

Self-reported well-being and self-reported health have been beneficial predictors for de-
creased sick days, decreased costs to the health care system, and increased productiv-
ity [16,127—130]. There is also evidence that well-being is negatively associated with spinal
pain [87], stress [131], eye problems [88], and mortality [132]. Thus, self-reported well-being
as an outcome of online-health training can be an important measure. Whether a worker’s
reported well-being differs with respect to a health concern (such as stress management or
back pain) is an important question. However, we found little literature documenting the

effect of web-based health interventions on self-reported well-being in office workers.

Web-based health promotion interventions primarily aim to change health behaviours
through education and may involve the worker passively reading or listening to health in-
formation without engaging workers in practical, hands-on exercises designed to improve
health. The effectiveness of practical, hands-on exercises (as opposed to simply reading in-
formation modules)in web-based interventions is undocumented in the literature to the best
of our knowledge. Also, information on self-perceived health issues (related to back pain,

stress, etc.) for office workers goes largely unreported.

Our study was designed to address these two gaps in the literature. This study has
the following goals: i) identify the extent to which office workers have health issues related
to repetitive strain injury (RSI, i.e. upper limb pain associated with personal computer
[PC| work), back pain, resilience, mindfulness, nutrition, stress, and eye health; ii) to assess
whether office workers who differ in their health focus also differ in their self-reported well-

being; and iii) evaluate whether practical exercises influence self-reported well-being of office
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workers more than information modules.

3.2 Methodology

fitbase GmbH is a German company based out of Hamburg, Germany, that specializes in
online-health training for companies and individuals. fitbase conducts research for the im-
provement of worker health using technology. Their online-health training consists of reading
educational information modules (with health categories in back pain, stress management,
nutrition, mindfulness, eye health, RSI, and resilience), and practical exercises (with health
categories in back pain, stress management, mindfulness, eye health, and RSI). The informa-
tion modules educate workers on maintaining a healthy life-style, and the practical exercises
are guided health-tutorials for activities related to a healthy behaviour that workers com-

plete.

fitbase collected data for the period of February 2016 to May 2017 from health insur-
ance employees undergoing online-health training in Hamburg, Germany. The data included
responses to a needs assessment, a questionnaire, and practical exercise and information
module logs of the employees. Demographic information of the office workers was not col-
lected for purposes of confidentiality. The needs assessment was administered prior to begin-
ning the online-health training. Questionnaires regarding perceptions of the online-health
training were administered while training at roughly three, six, and nine weeks, and were
completed voluntarily. The last questionnaire completed was used for all analyses to best
capture an individual’s perception at the end of training. Those who responded ‘strongly
disagree’ or ‘disagree’ to the statement on the questionnaire “Online training improves my
well-being” were coded as ‘disagree’, and those who responded ‘agree’ or ‘strongly agree’
were coded as ‘agree’, creating a binary variable. Which practical exercises completed and
which information modules read throughout the course of the online-health training were
logged per user. Based on these logs, we computed the total numbers of practical exercises
completed and information modules read per health category. From these totals, we com-
puted per individual the grand total of practical exercises completed and the grand total of
the information modules read. We then defined a user’s preferred type of intervention as

the intervention associated with the greater of these two grand totals; if these grand totals
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were not statistically different, the workers preferred type of intervention was set to be ‘no
preference’. A user’s exercise health focus was defined to be the exercise health category
associated with the maximum total of the the exercise-related health categories. A user’s
information health focus was derived similarly. If two health categories were completed most
frequently, a tie was assigned to the worker. The number of ties was negligible (each com-
bination <1%) except for workers completing both stress and mindfulness, and both back
pain and RSI practical exercises. Consequently, we respectively labeled their exercise health
focus as ‘stress/mindfulness’ and ‘back/RSI’, and we excluded the data for individuals with

all other ties.

To address our first goal, we summarized the frequencies of the needs assessment data.
Employees responded as ‘never’, ‘rarely’, ‘sometimes’, ‘frequently’, and ‘constantly’ to the
following questions/statements: 1) “After intensive PC work, I feel pain, tingling or numbness
in my hands or arms” (n=3354); 2) “I have upper and lower back pain” (n=3354); 3) “I
basically assume that I can overcome difficulties in life” (n=3348); 4) “I notice that I'm lost
in thought about the future or the past” (n=3354); 5) “I crave fast food” (n=3354); 6) “I feel
tense or irritated” (n=3348); and 7) “My eyes hurt after work” (n=3348).

To address our second and third goals, we developed a logistic regression model that
predicted the well-being of workers from the online-health training (n=766). Those who
completed at least two exercises, two information modules, and a questionnaire were included
for the logistic regression analysis. The response to the statement “Online training improves
my well-being” was used as the outcome variable. Independent variables included the derived
variables ezercise health focus, information health focus, and preferred type of intervention.
Office workers with a RSI information health focus (n=7) and with a Back/RSI ezercise
health focus (n=6) were removed due to the extremely small sample size. Due to insufficient

sample size, interactions between variables were not considered in the model.

Bivariate analyses of the independent variables with the outcome variable having P <
0.20 were to be included in the model, and all subsequent analyses were completed at the
a=0.05 level. All variance inflation factor (VIF) scores were below 1.7, indicating a negligible
influence of multicollinearity. All statistical analyses were conducted using SAS v9.4. The

University of Saskatchewan Research Ethics Board waived the need for ethics approval on
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the basis of secondary analyses of the data.

3.3 Results

Distributions of the responses to the needs assessment questions are illustrated in Figure 3.1.

Of the 3354 office workers who completed the needs assessment, over 40% never felt pain,
tingling or numbness in their hands or arms after intensive PC work. Nearly half of the
office workers chronically had back pain. About three-fourths believed they can consistently
overcome difficulties in life. Half of the office workers felt chronically tense or irritated.

About one-fifth of office workers had eye pain after work frequently or more often.

Of the workers who completed a questionnaire, 765 (82%) indicated that the online-health
training improved their well-being while 169 (18%) indicated the online-health training had
not improved their well-being (P < 0.001).

Of the workers who completed two or more practical exercises, 30% focused on back pain,
22% focused on stress management, 19% focused on mindfulness, 14% focused on stress and
mindfulness equally, 11% focused on eye health, and 3% focused on RSI (Table 3.1). Of the
workers who completed two or more information modules, 46% focused on back pain, 18%
focused on stress management, 18% focused on nutrition, 7% focused on mindfulness, 5%
focused on eye health, 3% focused on RSI, and 2% focused on resilience (Table 3.2).

Of the workers who completed two or more information modules, 46% focused on back
pain, 18% focused on stress management, 18% focused on nutrition, 7% focused on mind-
fulness, 5% focused on eye health, 3% focused on RSI, and 2% focused on resilience (Table
3.2).
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Figure 3.1: Needs assessment frequency data of office workers in Germany (n=3354).
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Table 3.1: a) Number of office workers categorized in each ezercise health focus who
completed exercises. b) Number of office workers categorized in each exercise health
focus who completed exercises, information modules, and a questionnaire.

Health focus a) No. of workers (%) | b) No. of workers (%)
Back pain 1057 (29.69) 226 (29.01)
Stress management 781 (21.94) 213 (27.34)
Mindfulness 674 (18.93) 162 (20.80)
Stress/Mindfulness 494 (13.88) 6 (9.76)
Eye health 385 (10.81) 3 (9.37)
RSI 96 (2.70) 3 (2.95)
Back /RSI 73 (2.05) 6 (0.77)
Total 3560 (100) 779 (100)
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Table 3.2: a) Number of office workers categorized in each information health fo-
cus who completed information modules. b) Number of office workers categorized in
each information health focus who completed information modules, exercises, and a

questionnaire.

Health focus a) No. of workers (%) | b) No. of workers (%)
Back pain 2415 (46.07) 345 (44.29)
Stress management 965 (18.41) 234 (30.04)
Nutrition 938 (17.89) 96 (12.32)
Mindfulness 385 (7.34) 51 (6.55)
Eye health 279 (5.32) 24 (3.08)
RSI 137 (2.61) 7 (0.90)
Resilience 123 (2.35) 22 (2.82)
Total 5242 (100) 779 (100)

Among the workers who completed a questionnaire and did two or more information and
exercise units, 645 (84%) reported that the online training had improved their well-being (P
< 0.001). All independent variables were included in the final model after bivariate analyses
with whether the online-health training had improved a worker’s well-being (P < 0.20).
Descriptive statistics of the variables along with bivariate analyses with a worker’s reported

well-being can be found in Table 3.3.
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Table 3.3: Descriptive statistics of the variables considered for the logistic regression
model and bivariate analyses of the independent variables with the outcome variable
“online training improves my well-being”.

Independent variable No. of workers P-value
Exercise health focus 0.0028
Back pain 224
Stress management 211
Mindfulness 162
Stress/Mindfulness 76
Eye health 72
RSI 21
Information health focus 0.1204
Back pain 344
Stress management 233
Mindfulness 51
Nutrition 92
Eye health 24
Resilience 22
Preferred type of intervention 0.0023
Exercises 208
Information modules 351
No preference 207
Outcome variable No. of workers

The online-health training improves
well-being

Yes 645
No 121
Total 766

The results of the logistic regression model, including P-values, ORs and 95% CIs can be
found in Table 3.4. One’s exercise health focus and preferred type of intervention were both
statistically significant with a worker’s improved well-being from the online-health training
(P=0.0127, P=0.0349, respectively). Compared to workers focused on back pain exercises,

workers focused on eye health, mindfulness, stress management, and stress/mindfulness sta-
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tistically differed (P < 0.05). Those workers with a focus in back exercises had 3.1 times
the odds greater than those focused on stress management (P=0.0008), 2.3 times the odds
greater than those focused on mindfulness (P=0.0235), 3.1 times the odds greater than those
focused on stress/mindfulness (P=0.0051), and 3.4 times the odds greater than those focused
in eye health exercises (P=0.0025) of having their well-being improved. Among office workers
whose preferred intervention was practical exercises, the odds were 2.2 times greater to report

improved well-being from the online-health training than those who preferred information

modules (P=0.0115).

Table 3.4: Logistic regression model results for office workers in Germany undergoing
online-health training (n=766).

Variable OR 1/OR 95% CI of OR  P-value
Exercise health focus*
Back painf
Stress management 0.322 3.105 [0.166-0.623| 0.0008
Mindfulness 0.439 2.280 [0.215-0.895| 0.0235
Stress/Mindfulness 0.319 3.135 [0.143-0.710] 0.0051
Eye health 0.291 3.436 [0.131-0.648| 0.0025
RSI 0.548 1.825 [0.142-2.124| 0.3844

Preferred type of interven-

tion*
Information modulest
Exercises 2.218 0.451 [1.196-4.112] 0.0115
No preference 1.083 0.923 [0.671-1.749| 0.7446
Information health focus
Back painf
Stress management 1.097 0.912 [0.652-1.848| 0.7267
Mindfulness 0.704 1.420 [0.295-1.684| 0.4304
Nutrition 0.643 1.555 [0.354-1.168| 0.1467
Eye health 1.574 0.635 [0.411-6.029] 0.5080
Resilience 1.979 0.505 [0.419-9.359] 0.3891
*P < 0.05

tReference category
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We summarize our findings from this work in Figure 3.2.

Online-health training, with a focus
on back pain practical exercises

Health-associated
workplace issues

Office worker

i.e. back pain and stress

well-being

Online-health training, strengthened
with practical exercises

Figure 3.2: Schematic of the results from online-health training as an intervention to
increase well-being. Those who focused on back pain exercises and those who focused
on practical exercises had improved well-being. (4) promotes. (-) inhibits.

3.4 Discussion

This study sought to examine the level of importance in which office workers perceived
health issues, and examined possible differences in improved well-being from online-health
training. We were interested in whether there are differences in the well-being of work-
ers based on specific health categories and whether completing guided practical exercises
or reading educational information modules had a different impact on improving an office
workers well-being.

In our exploration of office worker health issues, back pain and stress management were
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most important; mindfulness and nutrition were moderately important; and RSI, resiliency,
and eye health were of least concern to office workers. Back pain and stressful demands
from work are common among office workers [133] and interventions for both exist [134,135].
This aligns with the popularity of the two foci in our study, as they were the most popular
exercises and information modules completed by workers. Studies have reported a wide range
of back pain prevalences ranging from 23-56% in office workers 84,106, 136-139]. This is
consistent with our finding that workers frequently focused on back pain when completing

both practical exercises and information modules (29.69% and 46.07%, respectively).

It is well known that office workers suffer from stress [71-73], and our study cohort was no
different. Half of the office workers in this study felt chronically tense or irritated. There is
an apparent dichotomy between a worker experiencing stress and their resilience. Over three
quarters of office workers in this study stated they frequently or constantly could overcome
life difficulties, suggesting our study participants are intrinsically confident in their abilities

to overcome stressors.

It is well known that office workers suffer from stress [71,73], and our study cohort was no
different. Half of the office workers in this study felt chronically tense or irritated. However,
over three quarters of office workers in our study stated they frequently or constantly could
overcome life difficulties, suggesting our study participants are intrinsically confident in their
abilities to overcome stressors. This indicates an apparent dichotomy between a worker

experiencing stress and their resilience.

Oha et al. [137] found that 7% of computer workers reported frequent wrist/hand or
shoulder pain. Other studies report varying results; prevalences of upper limb symptoms as
low as 10% and as high as 52% have been documented in office workers [83, 84,107, 136~
138,140, 141]. Our findings support that workers experience varying degrees of pain after
PC work while most studies simply report whether workers experience upper limb pain in a
dichotomous fashion [84,107,136,138,140-142]. In fact, those responding ‘constantly feeling
pain after PC’ work might have disabling pain or worse [143|. In our study, 11% of workers
chronically felt pain after PC work in their hands or arms, compared to 69% of workers
reporting rarely or never. These estimates are considerably different from the literature,

which estimates a higher prevalence for RSI pain [136]. Only 19% of our office workers
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reported routinely feeling eye pain after work. Another study identifying health issues in
data processing office workers report a 26% prevalence of sore eyes from work [138].

Our logistic regression model yielded that well-being was influenced by different health
categories and different interventions (i.e. exercises vs. information). With respect to those
who completed information modules, there were no differences in the reported well-being of
office workers across health categories; however, office workers who completed more exercises
than information modules in general had higher odds of having their well-being improved.
Our findings could suggest a need for hands-on, instructional, do-it-yourself exercises in
online-health promotion for the workplace. Also, workers focusing on back pain had higher
odds of improved well-being. Available literature shows exercise driven back pain interven-
tions can decrease pain and improve back function [144,145]. Our study suggests back health
might be in greatest demand by office workers; this makes sense, given that many different
occupations are linked with back pain [146].

Furthermore, participation rates in web-based workplace health promotion activities are
typically low and hence a concern [26]. Evidence suggests that guided web-based health
programs promote worker retention [37]. Our finding that office workers have increased odds
of improved well-being when utilizing guided, follow-along exercises might reflect this. More
specifically, workers focused on back pain exercises in this workplace online-health promotion
intervention had higher odds of having their well-being improved. When considering the
future of workplace online-health promotion programs, our work could help steer the so-
called “life cycle” of a health promotion program in a more efficient direction. Jimenez and
Bregenzer [26] have proposed an altered version of the WHO model for workplace health
promotion, offering the benefits of Internet based methods at each step in the cycle. The
findings from our work can be implemented in the proposed stages of the workplace health
promotion life cycle proposed by Jimenez and Bregenzer [26|. Table 3.5 provides a summary

of these seven stages.
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Table 3.5: Life cycle model of workplace health promotion and descriptions of stages
as described by Jimenez and Bregenzer [26]. Each stage can be strengthened with the
use of eHealth tools.

Stages Description

Concept adaptation The workplace health promotion project, in-
cluding duration and content, available re-
sources, and objectives are outlined.
Information Information flow between management, em-
ployees and other key stakeholders. The inter-
vention information is conveyed to all parties.
Assessment analysis Assess the current state of the organization or
company, with respect to the objectives out-
lined in the concept adaptation for efficient im-
plementation. This can be done through ques-
tionnaires, needs assessments, and behavioural

analyses.

Dashboard feedback Convey results from the assessment analysis
stage to management, employees and other key
stakeholders.

Health circles/participatory planning | Include employees in subsequent decision mak-
ing processes in order to increase intervention
acceptance and program uptake. “Health cir-
cle” discussion groups can be used.

Interventions Health promotion interventions, as planned in
the previous steps, are developed and imple-
mented.

Evaluation Evaluating the implementation process and the

intervention outcomes. Can evaluate short,
medium or long-term outcomes.

Figure 3.3 demonstrates how we can implement our findings in the life cycle of a workplace
health promotion program. Note that health promoters can convey the importance of back
health and practical exercises during the ‘dashboard feedback’ stage of a life cycle when

addressing office workers.
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Consider using self-reported well-being
of office workers as an objective

Identify whether the intervention
is improving well-being, and
potential discrepancies with
findings in our work. Update the
intervention content as needed \

Use the Internet to convey
intervention information to
stakeholders. Discuss solutions to
incorporate practical exercises into
‘/ existing worker tools (e.g.
computers)

Concept
adaptation

Workplace online-health
promotion program for office
workers

Establish
commonalities/differences with
our needs assessment findings.

Can also use our work to proceed
to the dashboard feedback stage
(i.e. back pain is a health issue)

Implement the online-health
promotion program supplemented —
with practical exercises

Assessment
analysis

Intervention

Health

circles/ Dashboard
participatory feedback
planning

7

Discuss our relevant findings with workers Present findings from our work to stakeholders (i.e.
while updating the intervention strategy importance of practical exercises and addressing
based on specific employee needs back pain for maximal office worker well-being)

Figure 3.3: Examples of where our findings can help inform the life cycle of a work-
place health promotion intervention, specifically for office workers. Based on the life
cycle from Jimenez and Bregenzer [26].
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To the best of our knowledge, our findings are the first demonstrating that completing
online-health training translates to improved well-being in office workers, and that com-
pleting practical exercises rather than simply receiving online-health information improves
well-being. Our work supports that practical exercises for online-health interventions are
beneficial to online-health promotion as a whole, regardless of a specific health focus, in
office workers. Specifically, our work shows the importance of back health. Our data sug-
gests that online-health interventions for an office-workplace should tailor resources towards
promoting back health and in general, exercise-intensive health promotion strategies. This
customized approach may help retention and uptake of office workers for future programs.

Given the potential cost benefits of reported well-being, employers and health insurers
could benefit from incorporating practical back health exercises into online-health promotion
efforts. Because there is a shift in employment to many sedentary and office-confined occu-
pations [13] and the Internet is widely used globally [147] and in Canada [148], our findings

could possibly apply to a wider spectrum of occupations.

3.5 Limitations

Because only those who completed a questionnaire, exercises, and information modules were
included in our logistic regression modeling, there is potential selection bias. The absence
of demographic information on the office workers prevented us from controlling for socio-
demographic confounding factors. The findings were centered on German office workers, and
therefore may not generalize to other countries and other types of workers. Health categories,
from which workers chose, were not exhaustive; there are likely other important concerns
that were not included in this study, such as physical activity [25] or smoking cessation [149].
Future studies should identify objective measures (blood pressure, cortisol levels, etc.) and

a way to compare the perceived quality of the practical exercises to information modules.

3.6 Conclusions

This study examined needs assessment data, questionnaire data, and activity data (including
practical exercises and information modules), to determine the degree office workers perceive
health issues and to identify which components of online-health training predict improved

well-being. Office workers reported back pain and stress most frequently as persistent health
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issues. Office workers who focused on guided practical exercises had better odds of improving
their well-being compared to office workers who focused on information. Those who focused
on back pain exercises had greater odds of having their well-being improved than those
who focused on other health domains. As technology becomes more mainstream in the
workforce and jobs continue to shift towards seated computer work, online-health promotion
will become increasingly more important. On the basis of our study, we recommend future
online-health promotion workplace interventions to focus on back pain and to incorporate

guided exercises for office workers who are wanting to improve their health.
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ABSTRACT: CHAPTER 4

Objectives

The prostate-specific antigen (PSA) test is widely used in Canada to detect Prostate
Cancer (PCa) despite mixed recommendations. After PSA test screening, psychological
distress from false positives and complications from biopsies are common, posing as a cancer-
screening concern. National data of PSA screening rates and the characteristics of men who
are prone to PSA screening are from 2000/2001. This work attempted to provide recent
rates of PSA screening, compare rates to past national data, and identify men prone to PSA
screening.

Methods

The Canadian Community Health Survey (CCHS) from 2009,/10 (Atlantic Canada; ATL),
2011/2012 (Ontario; ON) and 2013/2014 (Quebec; QC) were used for all analyses. Lifetime
PSA screening estimates with 95% confidence intervals were constructed to estimate PSA
screening in ATL, ON; and QC. Two logistic regression models, one for men <50 years of age
and one for men >50 years of age, were utilized to determine associations between factors
and lifetime PSA test screening.

Results

Since 2000/2001, PSA screening rates have increased in ATL, ON, and QC excepting
in men aged 40-49 from Newfoundland (NL) and men aged 40-59 from QC. Factors posi-
tively associated with lifetime PSA screening in men of all ages was ever having a digital
rectal exam, having a regular doctor, and ever having a colorectal exam. Among men aged
<50 years of age, daily consumption of fruits and vegetables and non-smoking status were
positively associated with lifetime PSA screening. Among men aged >50 years of age, high
income and the presence of chronic health conditions were positively associated with lifetime
PSA screening.

Conclusion

Despite the controversy surrounding the PSA test, screening rates have generally in-
creased since 2000/2001 in eastern Canadian regions. Physician-related factors play a role
in men at all ages. Men <50 years of age are being screened despite no recommendations

for screening in men in this demographic (excepting men with an increased risk of PCa).
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CHAPTER 4
PSA SCREENING RATES AND FACTORS ASSOCIATED WITH SCREEN-
ING IN CANADIAN MEN: FINDINGS FROM CROSS-SECTIONAL
SURVEY DATA

Thus far, this work has discussed disease prevention through the lens of health promotion.
This Chapter focuses on disease prevention through the lens of screening.

The goals of this work were to improve our understanding of screening utilization in
Canada, and to establish which factors are associated with being screened. The PSA screen-
ing test, as outlined in section 1.2, is currently met with mixed recommendations and has
several negative implications for men in Canada (including psychological distress from false
positives and complications from unnecessary biopsies). PSA screening is a current Cana-
dian public health concern related to PCa prevention. In this Chapter, we establish the most

recent rates of PSA screening and factors associated with PSA screening.

4.1 Introduction

Prostate cancer (PCa) is the most common cancer malignancy and a main cause of cancer
death (accounting for 21%) in Canadian men [150,151]. It is characterized as the development
of cancer in the prostate, a gland in the male-reproductive tract, composed of smooth muscle
and epithelial cells partly responsible for alkaline fluid secretion and ejaculation [152,153].
A protein that is transcribed from prostatic epithelial cells is the prostate-specific antigen
(PSA) [52]. When the prostate structure is disrupted (for example with PCa), PSA proteins
normally confined within the gland can leak into the circulatory system and be detected in
the blood. PSA blood tests are utilized to detect PCa, but most men with elevated blood
PSA levels do not have PCa [52|. Therefore, recommendations for PSA screening in Canada
are currently mixed [61,62].

Problems with the PSA test include limited benefits for all-cause and cancer-specific

mortality, psychological distress from false positives, and complications from biopsies upon
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diagnoses [51,54,55,154,155]. Some evidence suggests only 1 in 1000 men screened with PSA
testing might prevent PCa [51] while more recent evidence suggests 3 of 1000 men screened
will be protected from metastatic PCa [57-59|. Despite the limitations with PSA testing,
it remains a default screening method for PCa in Canada and might be growing in usage
for men under 50 years of age [68]. Thus, pending definitive evidence of test benefits, it is
important to establish the most recent screening rates in Canada and to determine factors

associated with men being screened with the PSA test.

Where (+) indicates a positive association and (-) indicates a negative association, known
factors associated with having a PSA test in western countries outside of Canada include
age (+), physician interaction (+), urinary tract symptoms (+), good perceived health (-+),
high educational attainment (+), high income (+), non-smoking status (+), being married
or equivalent (+), screening for colorectal cancer (+), regular physical activity (+), indepen-
dence (+), alcohol use (+), obesity (+), and chronic health conditions (+) [156-166].

To the best of our knowledge, Canadian literature documenting PSA screening rates and
factors associated with having a PSA test is either over a decade old for national data [69] or
limited to Alberta |68,70]. Age (+), having a family doctor (+), being married or equivalent
(+), high educational attainment (+), high income (+), being born in Canada (+), non-
smoking status (+), excellent perceived health (+), speaking English or French (+), chronic
health conditions (+), colorectal cancer screening (+), and caucasian and asian ethnicity
(+) are associated with having a PSA test [68-70].

Because factors for other cancer screening methods may infer the uptake of PSA screening,
it is of interest to identify these factors for other cancer screening methods. Educational
attainment (+), increasing income (+), age (+), physician referral (+), fruit and vegetable
consumption (+), and physical activity (+) are associated with colorectal cancer screening
[167-174]. Educational attainment (+), increasing income (+), age (+), physician referral
(+), and social support (+) are associated with breast cancer screening [175-179]. For
cervical, breast, and colorectal screening, smoking (-) [180] overweight/obesity in women
(-) [181-183] and overweight /obesity in men (+) [181] are associated with screening.

Based on the factors associated with PSA screening and other cancer screening meth-

ods, we hypothesized that having a regular doctor; a digital rectal exam (DRE); a col-
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orectal exam (CRE); independence in activities; urinary incontinence; obesity status; good
perceived health; physical activity; fruits and vegetable consumption; alcohol use; chronic
health conditions; married/equivalent status; non-smoking status; been born in Canada;
and a English/French spoken language at home would be positively associated with having
a PSA test while controlling for age, income, education, ethnicity, and regional differences.
We sought to update the current understanding of factors associated with having a PSA
test while adding to the Canadian literature, namely by examining the association between
lifestyle-related factors such as fruit and vegetable intake, alcohol use, and level of physical
activity; physician-related factors such as having a DRE, CRE and a regular doctor; and
health and social-related factors including needing help with daily activities, having urinary
tract problems, and whether these variables differed by Canadian region. Also, given that
recent Canadian guidelines recommend men electing to be tested to begin screening at 50
years of age [62,184], and that PCa detected in men younger than 50 years of age often
have better outcomes and lower stage disease [185-187|, we were interested in determining
screening rates and factors associated with the PSA test in men younger, and older than, 50

years of age.

4.2 Methodology

Secondary data analyses were completed using data from the 2009/2010, 2011,/2012, and
2013/2014 cycles of the Canadian Community Health Survey (CCHS) [188]. The CCHS
is an annual, cross-sectional, population-based survey, intended to inform health policy for
Canadian communities. The last CCHS cycle to include PSA relevant questions was the
2013/2014 cycle and limited to men 35 years and older from Quebec (QC). For this reason,
we also included the 2009/2010 and 2011/2012 CCHSs, because the 2009/2010 CCHS has
PSA related questions for men 35 years and older from Newfoundland (NL), Prince Edward
Island (PEI), and Nova Scotia (NS), hereafter referred to as Atlantic Canada (ATL), and
the 2011/2012 CCHS because it has PSA relevant questions and men 35 years and older
from Ontario (ON), to be more representative of Canada. No recent data was available
for the other provinces/territories. Prevalence estimates of lifetime PSA screening with 95%

confidence intervals (CIs) were calculated for each survey. The three datasets were combined
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and weights standardized for the combined dataset for regression analyses. In order to
compare screening rates with national data from 2000/2001 [69], we also constructed 95%
CIs for the weighted prevalences of men 40-49, 50-59, 60-69, > 70, > 50 and > 40 years of

age.

The outcome variable used for the logistic regression analyses was a binary variable coded
as whether a man has ever had a PSA screening test in his life (yes/no). Lifestyle-related
variables included in the analyses are alcohol consumption [161] in the last 12 months,
BMI [156, 158], daily consumption of fruits and vegetables [167], type of smoker [69], self-
perceived health [163], and physical activity [161]. Having a regular doctor [69], ever having
a DRE, and receiving a CRE [70, 161] were physician-related factors included in the anal-
yses. Other social and health-related independent variables considered were needing help
with daily activities [161], marital status [69], urinary incontinence (a potential urinary
tract problem) [162,189], the number of chronic health conditions [70], country of birth [69],
and spoken language [69]. Control variables used were age, ethnicity, household income, and
education [69,70]. We derived an age variable to categorize men aged 35-39, 40-44, 45-49,
50-59, 60-69, and >70 years. We derived the BMI variable to be either under weight or
normal weight (BMI <25), overweight (BMI 25-30) and obese (BMI >30) individuals. The
derived type of smoker variable categorized men as either individuals who currently smoke or
individuals who do not. The derived perceived health variable was categorized as poor, fair,
good, and very good or better. The had a CRE variable was derived as men who have had a
fecal occult blood test, sigmoidoscopy, or colonoscopy (‘yes’) or none (‘no’). The needs help
with daily activities variable was derived based on whether an individual needs help with any
of the following, and coded as ‘yes’ or ‘no’: preparing meals, making appointments, doing
house work, personal care, moving within the house, or personal finances. Marital status was
derived as an individual who is either married/common law or never married /widowed /sep-
arated. A number of chronic health conditions variable was derived from the number of
conditions an individual had from those listed in the CCHS (which were defined as having
asthma, fibromyalgia, high blood pressure, migraines, chronic obstructive pulmonary disor-
ders, diabetes, heart disease, cancer, intestinal/stomach ulcers, ailments from stroke, bowel

disorder, bowel disease, mood disorders, and anxiety disorders) and coded as 0, 1, or 2 or
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more. A spoken language variable was coded as whether a respondent spoke their provincial
language at home (French in QC and English in ATL and ON; denoted as ‘native’), whether
a respondent spoke a national Canadian language but not the provincial language at home
(English in QC and French in ATL and ON, denoted as ‘non-native’) or some other language
spoken at home (not French nor English in QC, ATL, and ON; denoted as ‘other’). Lastly,
a derived variable region for the province/survey of a respondent was created, consisting of
men from ATL (2009/2010), ON (2011/2012), and QC (2013/2014). All other variables were
included as answered on the CCHS. Interaction terms for these variables and the region of
respondent (ON, ATL, QC) were included, given that the region of the respondent might
differentially influence the independent variables on the outcome variable.

Descriptive statistics and regression modeling were performed on the weighted data with
SAS v9.4. We formed one logistic model for men aged <50 years of age and another model
for men > 50 years of age. To determine which variables were associated with the outcome
variable, bivariate logistic regression analyses of each independent variable with the outcome
variable were completed first. Those pairs with P < 0.20 were to be included in the logistic
regression model. All variance inflation factor (VIF) scores were below 2.5, indicating a
negligible influence of multicollinearity. Influential points were removed as described by Ryan
et al. [81]. Binary logistic regression was used to build our final models for the combined
2009/2010, 2011/2012, 2013/2014 CCHS data with a 0.05 significance level. Individuals
with missing data were deleted case-wise; variables with greater than 5% missing data were
excluded. Daily consumption of fruits and vegetables in the >50 years old model was excluded
because of too many missing observations (>5%). Interaction variables between Canadian
region and all independent variables were added, and interaction terms with P > 0.05 were
not included in the final models. The need for ethics approval was unnecessary because of

the secondary analyses of publicly available, de-identified data.

4.3 Results

The descriptive statistics of men <50 years of age and men >50 years of age can be found in
Tables 4.1 and 4.2. The variables in these tables were considered for binary logistic regression

analyses.
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Table 4.1: Descriptive statistics of Canadian men <50 years of age having a PSA
screening test, 2009-2014 (n=6167).

Respondent characteristics CCHS data N (weighted %)

Lifetime PSA screening
Yes
No

Age
35-39
40-44
45-49
Missing

Household income
<20,000 CAD
20,000-39,999 CAD
40,000-59,999 CAD
60,000-79,999 CAD
>80,000 CAD
Missing

Educational attainment
Low (some post-secondary or less)
High (post-secondary certificate)
Missing

Ethnicity
White
Visible minority
Missing

Has a regular doctor
Yes
No
Missing

Had a digital rectal exam
Yes
No
Missing

Had a colorectal exam
Yes
No
Missing

Needs help with daily activities
Yes
No
Missing

45

929 (16.57)
5238 (83.43)

2094 (31.65)
2147 (33.58)
1926 (34.77)
0

395 (5.21)
835 (11.61)
984 (15.13)
970 (16.21)
2916 (51.37)
67 (0.48)

1807 (27.59)
4195 (69.64)
165 (2.77)

4957 (70.37)
952 (25.68)
258 (3.94)

4921 (80.39)
1243 (19.59)
3 (0.02)

1879 (30.23)
4264 (69.50)
24 (0.27)

1220 (19.78)
4922 (79.87)
25 (0.36)

294 (3.41)
5872 (96.57)
1 (0.02)



Table 4.1 cont’d

Respondent characteristics

CCHS data N (weighted %)

Has urinary incontinence
Yes
No
Missing

Body mass index (BMI)
Normal /underweight (<25)
Overweight (25-29.9)
Obese (>30)
Missing

Perceived health
Poor
Fair
Good
Very good/Excellent
Missing

Physical activity
Active
Moderately active
Inactive
Missing

Type of smoker
Current smoker
Former /never smoker
Missing

Daily consumption of fruits and vegetables

<5 times per day
5-10 times per day
>10 times per day
Missing

Marital status
Married /equivalent
Single
Missing

Country of birth
Canada
Other
Missing

Number of chronic health conditions

0

1

>2
Missing

46

43 (0.54)
6119 (99.39)
5 (0.07)

1981 (33.49)
2634 (42.90)
1481 (22.25)
71 (1.36)

123 (1.39)
412 (5.96)
1814 (30.73)
3816 (61.91)
2 (0.02)

1662 (24.46)
1633 (24.59)
2865 (50.83)
7 (0.13)

1807 (27.08)
4310 (72.26)
50 (0.66)

4097 (66.56)
1704 (27.34)
176 (3.68)
190 (2.42)

4023 (76.04)
2137 (23.66)
7 (0.30)

4848 (66.09)
1070 (30.25)
249 (3.66)

3834 (65.74)
1450 (22.25)
878 (11.97)
5 (0.04)



Table 4.1 cont’d

Respondent characteristics

CCHS data N (weighted %)

Alcohol usage in the last 12 months

Yes

No

Missing
Spoken language

Native

Non-native

Other

Missing
Region (CCHS year)

ATL (2009/10)

ON (2011/12)

QC (2013/14)

Missing

5254 (83.36)
782 (14.54)
131 (2.10)

5456 (82.73)
185 (4.13)
305 (9.69)
221 (3.45)

883 (7.05)
3528 (59.16)
1756 (33.79)
0

Table 4.2: Descriptive statistics of Canadian men >50 years of age having a PSA
screening test, 2009-2014 (n=15881).

Respondent characteristics

CCHS data N (weighted %)

Lifetime PSA screening
Yes
No
Age
50-59
60-69
>70
Missing
Household income
<20,000 CAD
20,000-39,999 CAD
40,000-59,999 CAD
60,000-79,999 CAD
>80,000 CAD
Missing
Educational attainment
Low (some post-secondary or less)
High (post-secondary certificate)
Missing

9727 (59.72)
6154 (40.28)

5366 (44.58)
5672 (32.32)
4843 (23.10)
0

1603 (7.30)
4120 (19.93)
3469 (20.26)
2414 (15.63)
4048 (35.95)
227 (0.93)

6848 (39.19)
8514 (57.31)
519 (3.50)



Table 4.2 cont’d

Respondent characteristics

CCHS data N (weighted %)

Ethnicity
White
Visible minority
Missing
Has a regular doctor
Yes
No
Missing
Had a digital rectal exam
Yes
No
Missing
Had a colorectal exam
Yes
No
Missing
Needs help with daily activities
Yes
No
Missing
Has urinary incontinence
Yes
No
Missing
Body mass index (BMI)
Normal /underweight (<25)
Overweight (25-29.9)
Obese (>30)
Missing
Perceived health
Poor
Fair
Good
Very good/Excellent
Missing
Physical activity
Active
Moderately active
Inactive
Missing

48

14054 (82.82)
1084 (12.13)
743 (5.00)

14391 (89.42)
1484 (10.56)
6 (0.03)

12325 (74.83)
3477 (24.72)
79 (0.45)

10455 (63.23)
5331 (36.17)
95 (0.59)

1658 (8.69)
14217 (91.28)
6 (0.02)

809 (3.87)
15037 (96.00)
35 (0.14)

5162 (32.70)
6919 (44.683)
3677 (21.85)
123 (0.78)

765 (4.03)
2128 (11.20)
5287 (32.26)
7665 (52.07)
36 (0.43)

4145 (24.81)
3978 (24.88)
7742 (50.26)
16 (0.05)



Table 4.2 cont’d

Respondent characteristics

CCHS data N (weighted %)

Type of smoker
Current smoker
Former /never smoker
Missing

Daily consumption of fruits and vegetables

<5 times per day
5-10 times per day
>10 times per day
Missing

Marital status
Married /equivalent
Single
Missing

Country of birth
Canada
Other
Missing

Number of chronic health conditions
0
1
>2
Missing

Alcohol usage in the last 12 months
Yes
No
Missing

Spoken language
Native
Non-native
Other
Missing

Region (CCHS year)
ATL (2009/10)
ON (2011/12)
QC (2013/14)
Missing

3020 (19.25)
12714 (79.92)
147 (0.83)

10314 (65.85)
4298 (27.38)
307 (2.07)
962 (4.70)

10493 (77.00)
5353 (22.87)
35 (0.13)

12813 (70.75)
2387 (24.10)
681 (5.14)

4816 (35.67)
4782 (30.49)
6273 (33.80)
10 (0.04)

12581 (80.41)
2954 (17.25)
346 (2.34)

14269 (83.98)
500 (3.62)
A75 (7.81)
637 (4.59)

2119 (7.11)
8702 (56.10)
5060 (36.79)
0
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The total sample size of the combined dataset was 22048. Prevalence rates with 95%
ClIs of lifetime PSA screening by region and age can be found in Figure 4.1. Key findings
illustrated in Figure 4.1 from these data are the PSA screening rates among men aged 40-44
and 45-49. For these age groups, men in ATL and ON have higher screening rates than
men in QC. These weighted point prevalence estimates can be found in Table 4.3. Note that
the estimated prevalences among men aged 40-44 years of age are 17.48% in ATL (95% CIL:
[11.66-23.31]), 18.74% in ON (95% CI: [14.79-22.70]), and 6.92% in QC (95% CI: [3.97-9.87|),
and among men aged 45-49 years of age are 31.24% in ATL (95% CI: [23.09-39.40]), 35.26%
in ON (95% CI: [29.54-41.01]), and 16.20% in QC (95% CI: [10.69-21.72]).

Point prevalence estimates with 95% Cls for ten year age groups and cumulative age
groups for comparisons to 2000/2001 can be found in Table 4.4. Estimates for men >50
years of age from ATL were 62.77% (95% CI: [59.49-66.05]), from ON were 62.74% (95% CI:
[60.53-64.96]) and from QC were 54.40% (95% CI: [51.99-56.81|). Estimates for men >40
years of age from ATL were 50.40% (95% CI: [47.27-53.53]), from ON were 51.38% (95% CI:
[49.52-53.25]) and from QC were 42.16% (95% CI: [39.95-44.37]).

50
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Figure 4.1: Prevalence of PSA screening in Canadian men (%) by age group and
region. Error bars depict 95% Cls.
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Table 4.3: Weighted prevalence % estimates of lifetime PSA screening by 5 year age
groups and by region (95% Cls).

Region

Age group ATL ON QC

35-39 6.80 (2.36-11.24) 572 (3.29-8.15)  3.69 (1.88-5.51)
40-44 17.48 (11.66-23.31) 18.74 (14.79-22.70)  6.92 (3.97-9.87)
45-49 31.24 (23.09-39.40) 35.26 (29.54-41.01) 16.20 (10.69-21.72)
50-54 49.49 (40.72-58.27) 47.41 (41.81-53.01) 37.39 (31.26-43.52)
55-59 67.55 (61.33-73.75)  64.08 (59.03-69.13) 56.16 (50.59-61.73)
60-64 72.30 (65.72-78.88) 74.36 (69.64-79.08) 61.88 (56.50-67.25)
65-69 71.20 (64.76-77.64) 71.62 (67.34-75.90) 64.29 (58.99-69.59)
70-74 59.25 (50.87-67.64) 67.04 (60.58-73.50) 59.66 (54.43-64.90)
75-79 57.06 (47.42-66.70) 64.51 (59.04-69.97) 55.84 (48.58-63.09)
>80 51.78 (42.07-61.49) 55.69 (50.75-60.63) 48.76 (41.82-55.70)

Table 4.4: Weighted prevalence % estimates of PSA screening by age groups 40-49,
50-59, 60-69, > 70, > 50 and > 40 by region (95% Cls).

Region

Age group ATL ON QC

40-49 24.57 (19.51-29.62)  27.14 (23.53-30.75)*  11.70 (8.51-14.89)

50-59 58.50 (52.79-64.20)* 55.46 (51.62-59.30)*  47.04 (42.84-51.25)
60-69 .82 (67.15-76.48)*  73.22 (69.95-76.50)*  62.96 (59.16-66.76)*
> 70 56.64 (51.31-61.97)* 62.89 (59.51-66.28)* 55.78 (52.14-59.43)*
> 50 62.77 (59.49-66.05)* 62.74 (60.53-64.96)* 54.40 (51.99-56.81)*
> 40 50.40 (47.27-53.53)* 51.38 (49.52-53.25)* 42.16 (39.95-44.37)*

* Our rates were statistically higher compared to 2000/2001 rates [69]. The age groups 40-49, 50-59, 60-69 and > 70 were compared to provincial
estimates. The cumulative age groups > 50 and > 40 were compared to Canadian estimates from 2000/2001 [69].

52



Estimates, odds ratios (ORs) and 95% CIs of independent variables in the final logistic
regression models for the <50 year old men and of >50 year old men can be found in Tables

4.5 and 4.6, respectively.

Table 4.5: Logistic regression model for lifetime PSA screening in Canadian men <50
years of age, 2009-2014 (n=5518).

Variable OR 95% CI P-value
Age§
35-3971
40-44 2.829 [1.948-4.110)] <.0001
45-49 5.995 [4.153—8.655] <.0001

Household income

<20,000 CAD 0.940 [0.531-1.662] 0.8303
20,000-39,999 CAD 0.967 [0.611-1.529] 0.8850
40,000-59,999 CAD 1.033 [0.716-1.492] 0.8606
60,000-79,999 CAD 0.791 [0.547-1.144] 0.2133

>80,000 CAD?

Educational attainment
Lowf
High 1.081 [0.805-1.450] 0.6053

Ethnicity
Whitet
Visible minority 1.374 [0.969-1.948| 0.0746

Had a digital rectal exam§
Yes 3.742 [2.857-4.901| <.0001
No¥

Body mass index (BMI)
Normal /underweight(<25)t

Overweight (25-29.9) 1.198 [0.894-1.604] 0.2263

Obese (>30) 1.006 [0.710-1.425| 0.9740
Physical activity index

Active 1.083 [0.790-1.486| 0.6206

Moderately active 0.949 [0.695-1.294| 0.7398

Inactivet
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Table 4.5 cont’d

Variable

OR

95% CI

P-value

Type of smoker§
Current smoker
Former /never smokerf

Daily consumption of
fruits and vegetables§
<5 times per dayy
5-10 times per day
>10 times per day

Number of chronic health

conditions
Of
1
>2

Spoken languagei
Nativef
Non-native
Other

Has a regular doctor*
At ATL

Yes

Not

At ON
Yes
No¥

At QC
Yes
Not

Had a colorectal exam*

At ATL
Yes
No¥

At ON
Yes
Not

0.554

0.890
2.980

0.916
0.883

0.372
0.821

0.831

3.280

4.739

1.022

2.405
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[0.413-0.743]

[0.682-1.231]
[1.614-5.503]

[0.682-1.231]
[0.607-1.284]

0.170-0.811]
[0.454-1.483]

[0.309-2.237]

[1.670-6.425]

[2.375-9.450]

[0.514-2.032]

[1.708-3.385]

<.0001

0.4258
0.0005

0.5613
0.5137

0.0129
0.5124

0.7145

0.0001

<.0001

0.954

<.0001



Table 4.5 cont’d

Variable OR 95% CI P-value
At QC
Yes 1.243 [0.656-2.356] 0.540
Not

TReference category

*Interaction terms with region

fP-value < 0.05, §P-value < 0.01 for testing
whether all parameters associated with that ef-
fect are zero

For the <50 years of age model: The odds of being screened with the PSA test increased
with age. Men aged 40-44 and 45-49 had approximately three (P < 0.0001) and six (P <
0.0001) times the odds, respectively, of having been screened with the PSA test compared
to men aged 35-39 (Table 4.5, age; P < 0.0001, P < .0001, respectively). Men who have
had a DRE had 3.7 times higher odds of ever having a PSA screening test than men who
have not had a DRE (Table 4.5, DRE; P < 0.0001). Non-smokers had approximately two
times higher odds of ever having a PSA screening test than smokers (Table 4.5, smoking
status; P < 0.0001). Men who consume fruits and vegetables more than 10 times per day
had approximately three times greater odds of ever having a PSA screening test than men
who consumed less than five times per day (Table 4.5, fruit and vegetable consumption;
P=0.0005). Men who speak their provincial language at home had 2.7 times the odds of
ever having a PSA screening test compared to men who speak a national, non-provincial
language at home (Table 4.5, spoken language; P=0.0129). It was found that men in ON
and QC with regular doctors had higher odds of being screened than men in ON and QC
without regular doctors, and men in ON who have had a CRE had higher odds of being
screened than men in ON who have not had a CRE (Table 4.5, interaction terms; P=0.0001,
P < 0.0001, P < 0.0001, respectively).
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Table 4.6: Logistic regression model for lifetime PSA screening in Canadian men >50
years of age, 2009-2014 (n=14362).

Variable OR 95% CI P-value
Age§
50-59+
60-69 1.708 [1.462—1.995] <.0001
>70 1.097 [0.923—1.306] 0.2937

Household incomei

<20,000 CAD 0.715 [0.545-0.938| 0.0153
20,000-39,999 CAD 0.771 [0.632-0.941| 0.0104
40,000-59,999 CAD 0.829 [0.685-1.004] 0.0549
60,000-79,999 CAD 1.002 [0.817-1.228| 0.9885

>80,000 CAD?

Educational attainment

LowT

High 1.028 [0.896-1.180)| 0.6935
Ethnicity

Whitet

Visible minority 0.883 [0.685-1.137| 0.3348

Has a regular doctor§
Yes 3.123 [2.462-3.962] <.0001
No¥

Had a digital rectal exam§
Yes 2.407 [2.048-2.830)| <.0001
No¥

Had a colorectal exam§
Yes 1.823 [1.578-2.105| <.0001
Not

Needs help with daily ac-

tivities
Yes 0.857 [0.677-1.085] 0.1995
Not

Has urinary incontinence§
Yes 0.498 [0.363-0.681] <.0001
Not
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Table 4.6 cont’d

Variable OR 95% CI P-value
Body mass index (BMI)i
Normal /underweight(<25)f
Overweight (25-29.9) 1.161 [0.996-1.352] 0.0562
Obese (>30) 1.330 [1.102-1.605] 0.0030
Perceived health status§
Poor 0.626 [0.450-0.869] 0.0052
Fair 0.614 [0.490-0.770| <.0001
Good 0.837 [0.713-0.983| 0.0298
Very good/Excellentf
Physical activity index
Active 1.007 [0.857-1.182] 0.9331
Moderately active 1.020 [0.867-1.201] 0.8074
Inactivet
Type of smoker
Current smoker 0.865 [0.735-1.017| 0.0798
Former /never smokert
Marital status
Married /equivalent 1.113 [0.956-1.297| 0.1676
Singlef
Number of chronic health
conditions§
0f
1 1.303 [1.097-1.547| 0.0026
>2 1.226 [1.020-1.474| 0.0302
Alcohol usage in the last
12 months
Yes 1.090 [0.922-1.290)| 0.3122
Not
Spoken language
Nativef
Non-native 1.026 [0.746-1.411| 0.8738
Other 1.264 [0.898-1.780)| 0.1789
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Table 4.6 cont’d

Variable OR 95% CI P-value
Region (CCHS year)§
ATL (2009/10) 1.204 [1.008-1.438) 0.0404
ON (2011/12)t
QC (2013/14) 0.743 10.643-0.859)] ~.0001

TReference category

*Interaction terms with region

fP-value < 0.05, §P-value < 0.01 for testing
whether all parameters associated with that ef-
fect are zero

For the >50 model: Men aged 60-69 years of age had 1.7 times the odds of having
been screened with the PSA test compared to men aged 50-59 years of age, while men
aged >70 years of age did not differ with men aged 50-59 years of age (Table 4.6, age;
P < 0.0001, P=0.2937, respectively). Men in households earning 20000-39999 CAD and
<20000 CAD had decreased odds of having been screened with the PSA test compared to
men with household incomes exceeding 80 000 CAD (Table 4.6, household income; P=0.0104,
P=0.0153, respectively). Men with a regular doctor had approximately three times the odds
of having been screened with the PSA test compared to men without a regular doctor (Table
4.6, regular doctor; P < 0.0001). Those men who had a DRE had 2.4 times the odds of
having been screened with the PSA test compared to men who have not had a DRE (Table
4.6, DRE; P < 0.0001). Those men who had a CRE had 1.8 times the odds of having been
screened with the PSA test compared to men who have not had a CRE (Table 4.6, CRE; P
< 0.0001). Men with urinary incontinence had approximately half the odds of having been
screened with a PSA test compared to men without urinary incontinence (Table 4.6, urinary
incontinence; P < 0.0001). Obese men had 33% higher odds of having been screened with
a PSA test than normal weight and underweight men (Table 4.6, BMI; P=0.0030). Men
who perceived their health to be less than very good or excellent (good, fair, and poor)
had decreased odds of having been screened compared to men who perceived their health to
be very good or excellent (Table 4.6, perceived health; P=0.0298, P < 0.0001, P=0.0052,
respectively). Men with chronic health conditions (one and two or more) had higher odds

of being screened with a PSA test than men without chronic health conditions (Table 4.6,
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chronic health conditions; P=0.0026, P=0.0302, respectively). Men in ATL had increased
odds, and men in QC had decreased odds of having been screened with a PSA test compared
to men who live in ON (Table 4.6, region; P=0.0404, P < 0.0001, respectively).

4.4 Discussion

This study examined lifetime PSA screening rates and factors associated with lifetime PSA
screening in Canadian men aged 35 and older. Data were used from the 2009,/2010, 2011,/2012
and 2013/2014 CCHSs. Given that the validity of PSA screening is currently being ques-
tioned, we were interested in estimating rates of ever having had a PSA screening test in
Canada. We identified factors associated with PSA screening among men younger than 50
years of age and among men aged 50 years and older, because of current Canadian guide-

lines [62,184] and different possible health outcomes between these two groups [185-187].

One of our study objectives was to compute current (as of 2009-2014) lifetime PSA
screening rates in Canada and compare them to the rates in Table III of Beaulac et al.
in 2000/2001 [69]. In our Table 4.4, we present the lifetime PSA screening rates for ATL
(2009/2010), ON (2011/2012), and QC (2013/2014) for different age groups. When we
compare the corresponding 2000/2001 rates for NL, PEI, and NS to those in Table 4.4, all
the 2000,/2001 rates are statistically lower than ours except for men aged 40-49 from NS [69].
When we compare the 2000/2001 rates for ON to our rates in Table 4.4, all the 2001 rates are
statistically lower than ours. Finally, when we compare the 2000/2001 rates for QC to our
rates in Table 4.4, the 2000/2001 rates for men aged >60 years are statistically lower than
ours, while the rates for men aged 40-59 did not statistically differ from ours. Despite the
conflicting evidence surrounding using PSA testing for PCa screening, our results suggest
that over the decade subsequent to 2000/2001, the rates of ever having a PSA screening test
have generally increased in ATL, ON, and QC for men >40 years of age (with the exceptions
of those noted).

When comparing the lifetime PSA screening rates for the two age groups in our work,
we found that the rates are lower in men <50 years of age. For men <50 years of age, our
estimated rates of screening increased with age. In the >50 years of age group, the estimated

screening rates increased in men from 50-64 years of age, and the rates afterwards began
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to decline. We also noted differences among the regions. In men <50 years of age, men
from QC aged 40-44 and 45-49 had lower PSA screening rates than their counterparts from
ATL and ON aged 40-44 and 45-49. This finding might be related to provincial policy. For
example in QC, the provincial Collége des médecins du Québec (CMQ) [190] advocated for
shared decision making with patients aged 55-69 with no mention of screening men aged <55
years of age, and more recently the Institut national d’excellence en santé et services sociaux
(INESSS) has put forth similar recommendations [191]. These provincial recommendations
might explain the lower rates of PSA screening among men aged 40-49 in QC. Our other
study objective was to determine factors associated with PSA screening in Canada. In Table
4.5 and Table 4.6 respectively, we present the models for ever having had a PSA screening
test for men <50 and men >50 years of age. Physician-related factors (having a regular
doctor, a CRE, and a DRE) were significantly positively associated in both models. Their
presence in both models speaks to the role physicians play in PSA screening among men
of all ages [80,162,192-194]. This could suggest regular physicians are prompting men of
all ages to be screened. In fact, the literature supports this because the decision to have a
PSA test is heavily influenced by physicians’ recommendation [80,193,194|. Consistent with
findings from Richardson et al. [70], we found that men who have had a CRE have higher
odds of being screened with the PSA test. A vast majority of Canadian physicians use the
DRE and PSA for PCa screening together in patients [80,195-199]. Our work supports
this, given that having a DRE increased the odds of having a PSA test in men of all ages.
Gattellari and others [162] report more than half of PSA tests ordered in Australia were in

combination with other pathological tests, and our work suggests a similar trend in Canada.

In men >50 years of age only, we found associations with increased income (+), obesity
(+), very good or better perceived health (+), the presence of chronic health conditions
(+), and having urinary incontinence (-) and having a lifetime PSA screening test. Men
aged 60-69 had the highest odds of having been screened whereas there were no differences
between men aged >70 years of age and men aged 50-59 years of age. This is consistent
with Canadian guidelines [61,62] recommending against PSA screening in men older than 70.
Higher income in older men predicted PSA screening. Other Canadian studies have found

a positive association between income and PSA screening [68-70]. Obesity was associated
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with PSA screening, consistent with prior literature [156, 158,200]. This might be because
physicians are more likely to offer PSA tests to overweight male patients [156]. Physicians
complete more technical tasks (i.e. prescribing a diagnostic plan, discussing lab work, etc.)
than other tasks with obese patients [201] which likely would include PSA screening. Fontaine
et al. [156] has also speculated this association exists due to an increased risk of lower
urinary tract symptoms in obese men; however, this association persisted in our model after
controlling for urinary incontinence. Men with lower self-perceived health had decreased
odds of being screened, which has been found in prior literature documenting PSA screening
[70,165]. Although poor perceived health is associated with more doctor visits [202], it is
also associated with mistrust of the healthcare system [203|, which is a possible explanation
for this finding. Chronic health conditions predicted PSA screening as has been documented

previously in Canada [70].

Men >50 years of age with urinary incontinence had decreased odds of being screened
compared to men without urinary incontinence. This finding might suggest that 1) men with
urinary incontinence are worried about potential PSA test findings and thus do not seek out
the test, and/or 2) men with health problems who required subsequent follow-ups (such as
for PCa treatment), have a higher preponderance of urinary incontinence [204]. Urinary
problems have been reasons for PSA testing in ON [205] and Australia [162], although it is
unclear if the patient is informing the physician of their urinary incontinence or the physician
requests this information which leads to the screening. More recent evidence from Sweden
suggests patient request is a better predictor of PSA screening than urinary problems in
Sweden [206] and physicians in ON have reported patient requests more often as a PSA
screening initiator [205]. Thus, men in our study might not be informing their physicians
of their urinary incontinence. In fact, some evidence exists that older men are reluctant to
disclose their urinary incontinence with their physicians [207] which might be reflected in

the decreased odds for these men being screened in the >50 years of age model.

In men <50 years of age only, we found associations with smoking (-), consumption of
fruits and vegetables (+), and spoken language at home (speaking the non-provincial lan-
guage at home [-]) with having a lifetime PSA screening test. These findings are consistent

with the literature for PSA screening among non-smokers [69] and fruit and vegetable con-
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sumption in colorectal screening [167| and could suggest that men who are concerned about
their health might seek having a PSA screening test. Men speaking a non-provincial lan-
guage at home had a decreased odds of being screened, representing possibly a language
barrier to seeking a PSA screening test. Pardoxically, for men in ON and QC under 50 years
of age, there is an increased odds of having a PSA screening test and having regular doctors.
Further research is warranted here, given that no Canadian guidelines advocate for screening

under 50 years of age.

When considering both the <50 years of age model and the >50 years of age model, some
themes emerge. Physician-related factors were important for both models, indicating the role
physicians have in the PSA screening process. Among men aged <50 years, factors which are
related to leading a healthy lifestyle (non-smoking, high fruit and vegetable consumption)
seem to play a role in PSA screening. This might indicate that these healthy individuals ini-
tiate physician contact and subsequent PSA screening. Conversely, among men >50 years of
age, non-behavioural-related factors which predict physician interaction (i.e. having chronic
health conditions [208] or high income [209]) were found to be significant, suggesting non-
behavioural factors are initiating physician contact and subsequent PSA screening in older

men.

4.5 Limitations

Study strengths include the modeling and prevalence estimates of men aged 35-39 years of
age, as this is undocumented in the literature to the best of our knowledge. This work
also divides men by age, based on Canadian recommendations [62, 184] into less than 50
years of age and >50 years of age. However, some limitations exist. Responses were self-
reported via the CCHS (i.e. Ever having taken a PSA test). Therefore, recall bias might
have been a factor, or men might have had a poor understanding of what the PSA test was
during the survey. Two factors which were not assessed in this work but were assessed in
2000/2001 [69] were geographic location and employment status. Employment status is an
important variable for cancer screening, although it was not considered for this work given
the very low response rate on the CCHS. Because lifetime screening was used as the outcome

variable, some responses might have changed since the PSA test was actually taken [69]. For
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example, a man might have been screened with the PSA test and many years afterwards
developed multiple chronic conditions. Lastly, this work was confined to ATL, ON and QC

and thus might not generalize to all of Canada.

4.6 Conclusions

This study investigated lifetime screening rates for the PSA test in Canadian men, and factors
associated with whether Canadian men have ever been screened with the PSA test. We found
that rates of PSA screening have generally increased since 2000/2001 in the regions defined
for this work (ATL, ON, and QC). We report that physician-related factors are important
for the PSA screening of men of all ages. There might also be important differences among
men aged <50 years of age and men >50 years of age. For instance, healthy-behaviours
predict PSA screening in men <50 years of age, while factors which implicate high levels
of physician contact predict PSA screening in men >50 years of age. Additional research is
needed to investigate the effectiveness of the PSA test, research for improving PSA tests, or
research to identify effective alternatives for the early detection of PCa.

These results, coupled with the finding that screening rates have generally increased
since 2000/2001, demonstrates that physicians continue to play an important role in PSA
screening and that despite mixed recommendations for PSA screening, rates continue to rise.
On the basis of this work, it is clear that physicians play a central role with respect to PSA

screening in Canada.
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CHAPTER 5
KEY FINDINGS, DISCUSSION, AND FUTURE DIRECTIONS

This thesis focused on projects related to health promotion and screening, two aspects
which are largely responsible for disease prevention. Health promotion is a primary preven-
tion method, and screening is a secondary prevention method. We directed our attention
to a specific health promotion intervention and a particular screening methodology. In this
Chapter, we summarize the key findings and implications of our work, discuss our findings

under disease prevention, and discuss ideas for future research.

5.1 Office workplace health promotion: key findings and discussion

Because the Internet is growing in usage and office workplaces can access large segments of
the population, we were interested in examining the efficacy of a particular online-health
promotion intervention offered by fitbase for health insurance workers. We present the
findings with respect to the research objectives for health promotion (Objectives 1-3) in this
section:

We hypothesized that stress would be a primary concern for office workers. We found
that stress and back pain were identified as equally problematic for office workers (about half
of office workers frequently or constantly experienced both). Our finding is consistent with
the literature, becaue office workers often face stress in the workplace [71-73] and suffer from
back pain [84,105-107]. However, in terms of improved well-being, office workers addressing
back pain had a more favorable outcome than those focused on stress. Although we tend to
focus on stress to a great degree in society, our work suggests that back pain is an equal or
greater health issue in the office workplace.

Often, health promotion interventions measure a single intervention and its effects on a
particular health behaviour or outcome. This work is particularly unique because we measure
the effects of two modes of delivery for health promotion and their effect on office worker’s
well-being.

We hypothesized that office workers focusing on practical exercises would report improved
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well-being compared to workers who focused on information modules. We found that workers
who focused on practical exercises compared to reading information modules had higher odds
of improved well-being. Our work suggests that office workers may prefer ‘doing’ rather
than reading: although the information modules may be improving office worker health
literacy [210], they don’t necessarily engage workers actively like the practical exercises. The
guided exercises allowed workers to actively take part in their health improvement rather
than passively reading information modules. Because of the guided, observational nature of

the practical exercises, workers were allowed to take control of their well-being.

Contrary to our hypothesis that the well-being of office workers focusing on stress man-
agement would improve the most, office workers who focused on back pain related practical
exercises reported having a higher sense of well-being compared to almost all other health
categories. This finding is interesting given that stress and well-being are often thought as
directly linked to one another, especially in a workplace setting [16], yet here we show that
back pain has a greater influence on well-being. Our work suggests that office workers are

in greater need for back care interventions than other health concerns.

From our work, we recommend that office workplace health promotion interventions

should focus on completing practical exercises and address issues involving back pain.

5.2 PSA screening: key findings and discussion

For screening, we were interested in the prostate-specific antigen (PSA) test, given the con-
troversy surrounding PSA screening. We estimated PSA screening rates to compare to the
2000/2001 rates for the purposes of identifying the impact that this controversy has had
on PSA screening (if at all). We also identified several factors which could influence PSA
screening in Canadian men. We present the findings with respect to the research Objectives

for screening (Objectives 4 and 5) in this section.

We expected our rates estimated from the 2009-2014 data to be no greater than the
rates found in 2000/2001 [69]. However, we found an increase in ATL, ON and QC across
almost all age groups. Possible explanations for these increases could be the following. Since
2000, professional bodies in the US recommending PSA screening were the American Cancer

Society in 2001 [212], American Urological Association in 2000 [213] and 2009 [214]. Also, a
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large randomized clinical trial from Europe reported reduced PCa mortality from PSA test
utilization in 2009 [215]. Canadian physicians may have followed these US recommenda-
tions, and may have heeded the 2009 results from Europe, increasing PSA screening in their
patients.

In 2011, the Canadian Urological Association (CUA) released recommendations for screen-
ing in men >50 years of age with a greater than ten year life expectancy [216], however we
failed to see increased screening rates in subsequent years in ON or QC (2011-2014) com-
pared to ATL in 2009/2010. One study indicates that a large proportion of physicians from
ON are unaware of CUA guidelines or are not at all influenced by them [195], which might
explain the failure to see an increase in screening within 2011-2014.

We show that screening rates in QC (2013/2014) are generally lower than ATL (2009/2010)
and ON (2011/2012), especially in men aged 40-49. This might be related to provincial pol-
icy, as we found no documentation of professional bodies from QC recommending screening
under 50 years of age. In fact, some evidence from Canada shows that physicians prefer
provincial guidelines to national or international ones [196]. It is also possible that the
decrease in PSA screening rates we see in QC were a result of the USPSTF (2012) recom-
mendations against screening [51,217|, which is viewed by Canadian physicians as a fairly
influential source for initiating screening [195].

With respect to factors influencing PSA screening, our findings corroborated our hy-
pothesis that physician-related variables would be positively associated with PSA screening.
Because these variables greatly influence PSA screening behaviour, it suggests that physi-
cians are a good target population for the modulation of PSA screening rates. Physicians are
the main health care providers responsible for initiating PSA screening in men [195] and this
could explain the increased odds of screening for men who have regular doctors, who have
had colorectal exams, and who have had digital rectal exams. These findings are consistent
with the Canadian literature [69,70,80].

The increased odds of men being screened <50 years of age, who have regular doctors, had
a colorectal exam, and have had a digital rectal exam, is concerning, given that no Canadian
guidelines recommend screening in this group (excepting men at an increased risk [62]).

Our results suggest that men who are interacting with physicians have higher odds of being
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screened. Whether it is the men, or their physicians, who initiates the PSA screening is
unclear. The media or charitable organizations (i.e. Motorcycle Ride for Dad) may play an
important role for men initiating PSA screening. We also show that about one-fourth of men
from ATL and ON aged 40-49 have been screened, and a novel finding that approximately
every twentieth man aged 35-39 has been screened. These numbers should almost certainly
be decreased in men with an average-risk for PCa, because there is little to no evidence to

screen these age groups.

From our findings, we suggest that Canadian policy makers aim to modulate PSA screen-
ing rates for the improvement of PSA screening efforts. We show that rates in Eastern
Canada (ATL, ON, QC) are higher than the 2000/2001 rates in the same regions. By de-
creasing PSA screening, we could prevent the occurence of complications associated with
screening (i.e. psychological distress). There might be no need to increase screening uptake

in Canadian men given the general increase since 2000/2001.

In the next section, we will discuss how these results can relate to disease prevention.

5.3 Health promotion, Screening, and Disease Prevention

Health promotion aims to create healthy behaviours by allowing people to take control of
their health [9]. Health promotion can be used in the pre-pathological phase of disease
acquisition [3,4] in an effort to prevent disease contraction. We aimed to better understand
which components of an online-health promotion intervention were associated with improved
well-being in office workers. We found that workers focused on back pain practical exercises
(compared to other health categories) undergoing an online-health promotion intervention
had maximal well-being. Poor well-being predicts a multitude of health problems [218].
Thus, by promoting well-being in office workers by using back pain interventions, we may not
be solely improving back function, but also preventing many different health issues. Similarly,
by incorporating practical exercises into office workplace health promotion programs, we can
aim to improve office workers’ sense of well-being in an attempt to prevent ill-health in this

population.

Screening attempts to detect those who appear well but are in fact ill [38]. Screening is an

important method for disease prevention during the pathological phase of disease progression
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[3,4]. We sought to estimate recent PSA screening rates and factors associated with PSA
screening. The intention of the PSA test is to prevent harmful PCa, and thus understanding
the rates and the associated factors with PSA screening can inform future prevention efforts.
The PSA test can be used to detect PCa and prevent the harmful progression of PCa,
however, the test itself is associated with health problems. False positives are common from
PSA screening [53] which subject some men to psychological distress and complications from
resultant biopsies. Thus, increased PSA screening rates results in increased false positives.
By using the findings discussed in this thesis, we can help prevent the health problems
associated with these false positives. An example lies in the unnecessary rates of screening
seen in men aged 35-49 in this work. Excepting men at an increased risk for PCa, these
rates should almost certainly be decreased to prevent the associated health problems which
are a result of excess screening.

Both health promotion and screening can be thought of as types of disease prevention
[3,4]. It is important to note that our findings are important for the prevention of many
health issues, not solely back pain in the office workplace (as discussed in Chapter 3) or
PCa in Canada via the PSA test (as discussed in Chapter 4). Because health promotion
is a primary prevention method, and because screening is a secondary prevention method,
we can improve prevention efforts by updating our online-health promotion understanding
and by using the PSA screening test according to current recommendations. We can inform

primary and secondary prevention by implementing the results found in this work.

5.4 Future work

5.4.1 Health promotion

Future research should collect sociodemographic data. Although we could not gather so-
ciodemographic data due to concerns of confidentiality, there may be important differences
due to the gender [219] or the age of office workers.

A study assessing how satisfied office workers are with completing the practical exercises
and with reading the information modules might be valuable. By identifying the satisfaction
of an office worker with respect to these two methods, we can control for the actual improved

well-being. This way, the difference in the well-being from the two modes of delivery could
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be compared.

A randomized control trial and more objective measures may also be valuable. For in-
stance, a random group of office workers could be assigned solely to an ‘information modules’
group, and a random group of office workers could be assigned solely to a ‘practical exercises’
group, and then measure differences in well-being of the two groups with a more objective
measure of well-being. The SF-36 [220], a validated questionnaire for assessing ones’ health
across many domains, could be a way to assess one’s well-being in a more objective way.

Qualitative research might also be an interesting avenue to pursue. We could identify why
office workers are satisfied or dissatisfied with certain elements of online-health training, and
to describe their perception of a health issue. For example, one could ask an office worker
“Are you satisfied with the practical exercises and information modules? if so, why?” or

“How much does back pain affect your life and work?”

5.4.2 Screening

Most physicians report the negative implications of the PSA test and let their patients
decide. However, our work suggests that higher physician contact results in higher odds for
PSA screening. Research is needed to explain this paradox. We show that PSA screening
rates are high in three Canadian regions despite inconclusive evidence of PSA test benefits.

It would be interesting to see the impact professional bodies have on PSA screening rates
in Canada. A majority of Canadian physicians, that are aware of the Canadian Task Force
on Preventive Health Care (CTFPHC) recommendation (2014) against PSA screening [61],
report screening less often [221] and the CTFPHC may be the most trusted national source
for Canadian physicians [195]. The CUA recommended PSA screening in 2017 [62]. Thus,
it would be interesting to obtain PSA screening rates for after 2014, and then to note how
PSA screening rates have changed since 2017.

Research is needed to discover the impact provincial guidelines have on initiating PSA
screening across Canada to better ascertain regional differences in screening. Some evidence
suggests physicians from British Columbia (BC) prefer provincial guidelines compared to
the CTFPHC [196], that physicians from BC and ON prefer the CTFPHC guidelines among

national recommendations [195,196], and that most physicians across Canada are influenced
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by the CTFPHC [221]. If the preference for provincial guidelines is consistent across all
Canadian provinces, it would be important to ascertain whether provincial guidelines are
based off of national guidelines (i.e. the CTFPHC) or if provincial recommendations are
independently formulated. Discovering whether provincial guidelines cause a physician or
man to initiate screening, and whether provincial guidelines are based off of national guide-
lines, could help create a more complete picture of the driving factors behind the high PSA

screening rates for Canadian men seen in our work.

Research in Canada could also attempt to explain why men with higher physician contact
have higher odds of PSA screening (as seen in this work), even though most physicians
report explaining the negative implications of the test and then letting their patients decide
[221]. This is especially important for men younger than 50 years of age who have frequent
physician interaction, where no current recommendations exist for PSA screening in these

men (excepting high risk for PCa men).

An alternative screening method to the PSA test is the Stockholm 3 Model (STHLM3).
The STHLMS3 utlizes PSA levels along with other factors including single nucleotide poly-
morphisms (SNPs), clinical attributes, and additional plasma proteins to detect men at a
high risk for PCa [222]. The sensitivity and specificity of the STHLMS3 is likely much better
than the PSA screening test alone [222| and future work should identify the feasibility of im-
plementing the STHLM3 PCa screening method in Canada. An analysis of cost-effectiveness
in Canada is in need. If the STHLM3 is deemed not feasible for Canada, and if future re-
search suggests the PSA test is a net negative to society, efforts to rectify these high screening
rates might be to research ways to better relay the cons of PSA screening to a patient. This
could be accomplished with the use of decision aids, which have been shown to decrease PSA
screening [223| but are rarely used by physicians to convey PSA screening information to

their patients [224].

5.5 Conclusions

We found that office workers focused on back pain and office workers focusing on practical
exercises had increased odds of improved well-being from an online-health promotion inter-

vention. Office workers make up a large segment of the population and the Internet is widely
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available to Canadians. Hence, our findings are applicable to many people. We suggested
where our findings could be implemented in a workplace health promotion intervention’s life
cycle. We then described future avenues of research in this topic (including the influence so-
ciodemographic factors might have on worker’s well-being). From a prevention perspective,
our findings could help prevent a multitude of health issues by improving the well-being of
office workers.

On the topic of screening, we found that PSA screening in ATL, ON, and QC are higher
compared to screening in 2000/2001, and that men who are not recommended to be screened
are being screened. We show that different characteristics are associated with PSA screen-
ing in men <50 and >50 years of age, while physicians play a major role in PSA screening
across all ages. Because physicians undoubtedly play a central role in PSA screening, we
recommended them as a good target population to modulate unnecessary screening. We
then discussed ideas for future work which could explain high PSA screening rates, including
provincial policy. From a prevention perspective, we could aim to decrease the rates of psy-
chological distress and biopsy complications from false positives due to excessive screening.

Using these findings, we recommend future online-health promotion efforts to incorporate
practical exercises with an emphasis on back pain, and to decrease Canadian PSA screening
in average-risk men younger than 50 years of age. It is hopeful that both efforts will improve

disease prevention efforts, and Canadian public health as a whole.
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