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Abstract

Background

The UPSKILL Health and Mental Health Outcomstsidy (UPSKILL Health)s a substudy of the original

UPSKILL project, which SRDC designed and implemented with support from the Office of Literacy and
Essential Skills (OLES) at Employment and Sok@evelopment Canada (ESDC, formerly HRSDC).
503+),,060 POOPT OA xAO Oi AOAI OAOGA x1 OEPI AAA |, EOAO,
most rigorous evaluation methods. This largescale randomized control trial began in February 2010

and ran until February 2014.

UPSKILL Health is funded by the Public Health Agency of Canaltae purpose of UPSKILL Health is to
explore the relationship of literacy and essential skills to health (physical and mental), using data from
the original UPSKILL projectThis report concerns the first phase of analysis of the quantitative
UPSKILL data related to health.

Objectives

The first stage of work for UPSKILL Healthimed to better understand the theoretical relationship
between literacy and essential skills and hedit, and to conduct preliminary testing of this theory using
baseline UPSKILL data.

Methods
The research literature onlearning and health was extensively reviewed, with a particular focus on the
xT OEPI AAA AT A x1 OEAOOS EAAI OEs "AOAA 11 OEA 1 EOAO.

the relationships among a variety opersonal and workplace factors and theirelationship to health

and mental health, in terms of both individual and business outcomes, in order to understand ham
intervention such as workplace LES training might produce effects. Next, wested this model
empirically, using baseline data fromJPSKILL to identify variables with proven strength and relevance.
We used correlations to identify what relationships might exist between specific variables and health
outcomes, and refined the model according to the strength of these relationships. Regiesis were
conducted to explore thenature of these relationshipsi.e.,how they worked.

Results

Overall, we found the UPSKILL data fit the conceptual model quite well, although some areas need more
research to understand the relationships more fully. We found that health literacy appears to have a

direct effect on mental health, as well as indirectféects, influenced byanET AEOEAOAT 60 OAT OA
efficacy and seHesteem. Workplace characteristicslid not appear toaffect mental healthdirectly, but

did affect work stress, which is closely related. Links among essential skills, working safely, and

physical health were not clear.
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Application

This first stage ofthe UPSKILL Healtistudy has produceda comprehensive model of worker health
The model advances understanding of factorthat affect the health of workers, and the mechanisms
through which this influence operates. In addition to the LES workplace training intervention
implemented in the UPSKILL trialthe conceptual modelcould potentially be applied toother types of
interventions designedto improve worker health, particularly mental health. Once further analyses are
completed, fndings of this study will be of interest to policy makers, researchers, literacy practitioners,
providers of health programs, as well as the business community (e.g., sector councils, employers).

Social Research and Demonstration Corporation 2
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Executivesummary

This documentis the second deliverable for thdJPSKILL Health and Mental Health Outcomes Stydy
whose purpose is to explore the relationship of literacy and essential skills with health and mental
health, using data from the original UPSKILL projécAs described in detaiin the document, the
UPSKILL project was a large demonstration project that tested the effectivenedsnmrkplace-based
literacy and essential skills training for employees in the tourism accommodations sector. The Social
Researchand Demonstration Corporation (SRDC) is the Canadian ngmofit research organization that
developed and managed UPSKILL, which ran from 2010 until 2014

The Public Health Agency of Canada (PHAC) recently contracted with SRDC to undertake agiased
sub-study to build on the existing UPSKILL demonstration project. The first phagevolves an analysis
of health-related data already collected through UPSKILL. The second phase is a qualitative inquiry
involving key informant interviews and focus groups with a sample of UPSKILL participants.

This report describesthe development and empirical testing ofa conceptual modelof the relationships
between literacy and essential skills and health in the workplac&he first section presentsa review of
the relevant literature in literacy, health, and employment, whilehe second section presents the

P Ol E dvér&l iné&hodology and theproposed conceptual model. Thehird section provides results
from the analyses thathave beenconductedto date on UPSKILLbaselinedata sets.

Our analytical strategy consistedof first establishing bivariate associations betweera variety of
relevant variables and health outcomesand with other outcomes as defined inlie conceptual model.
Then, we examinedhe strength of the relationships amongvariables to refine this model and guide the
multivariate analysis.On the basis of this analysishtee sets of relationshipswere identified that
warranted further investigation:

A Health literacy and mental healthDoes health literacy affect mental healtldirectly or doesits effect
pass through channels such as psychosocial variablég(,motivation and engagement, seifefficacy,
attitudes to learning, resilience and selesteem)?

A Workplace characteristics and nrgal health: What are the relative influence of workplace
characteristics, work stress, and work satisfaction on mental health?

A Essential skills, safety at work and physical healbo numeracy literacy, andhealth literacy skills
influence job performance, specifically in terms ofregarding working safely?Does working safely
have any effect on physical health?

Regressiors were conducted to providemore information on these three area of investigation. The
first series ofregressionmodels showed thathealth literacy appeared to havea direct effect on mental
health, with the implication that any interventions that cauld enhance health literacy coulgotentially
improve mental health. However, wealso observed that many psychosocialvariables appeaedto be
significant intermediary variables in the relationship between health literacy and mental healthof
which self-efficacy and seHesteem werethe mostimportant mediators.

The second series of models showed that workplace characteristics (suchamtrol over work,
satisfaction with home-work balance firm size,presenceof aunion, etc.)did not appear tohave any

Social Research and Demonstration Corporation 3
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substantial impacts on mental health butlid appear tohave some impacts on work stress, which in
turn, affectsmental health.Work satisfaction did not appear to be a mediator between workplace
characteristics and mental health.

Finally, evidence oflinks amongessential skills, safety at work and physical health was inconclusive.
While numeracy seenedto be related to working safely(conferring a potential role for essential skills
training to improve job performance), working safely was not related to any dimension of physical
health. However, this finding maybe related to the smaller sample sizavailable forthese modelsdue
to sparser data on job performancelt may also be dugo the lack of healttyrelated variables at the
individual level, or to work -related injuries. For example, data on work injuries anck I O E ghe»Ald
health conditions could have more easily describé the link between safety practices at workand work
injuries. Even in the absence of such data, howevexe canconcludethat overall, the data fit the
conceptual modelquite well; the connection between working safely and physical healtthowever,
requires further investigation .

Social Research and Demonstration Corporation 4
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1. Introduction

There is a large and growing academic literature that identifies education and literacy as important
social determinants of health and the potential for norhealth interventions such as training and adult
learning to have substantial impacts on individual and population health. While several theories exist

as to the mechanisms by which education and health are related (e.g., income, health literacy, access to
health resources, learned health behaviours, etc.), these tirées are rarely examined empirically in a
comprehensive manner.

Building on the original UPSKILLLiteracy and Essential Skills in the Workplace project (UPSKIlttial ),

the UPSKILL Health and Mental Health Outcomes Study (UPSKILL Health) presents aoppmortunity

to interrogate a comprehensive dataset on workplaces and their workers to identify how various

personal and workplace factors including workplace literacy trainingz ET £1 OAT AA x1T OEAO0OSG
health and mental health(for a full list of measures, see Appendix B)UPSKILltrial data also provide us

with the opportunity to learn how worker health can influence job performance and business

outcomes, and which sukgroups of workers may benefit most from workplace interventionssuch as

literacy and essential skillstraining.

This report is the seconddeliverable for the UPSKILL Health study. Its contentdescribe the

development and empirical testing of a conceptual model of the relationships between literacy and

essential skills and health irthe workplace. The first sectionof the report presents a review of the

relevant literature in literacy, health, and employment, while the second secio P OAOAT 0O OEA b
overall methodology and the proposed conceptual model. The third section prowd results from the

initial analyses conducted on UPSKILL baseline data sets.

These resultsz while still preliminary z show that the empirical model & capable of identifying
mediating factorsin the relationship between employment characteristics/workplace factors and
health. The report concludes with a discussion of thepportunities for subsequent analysis of the
effects of mental and physical health on job performance, which will be the subject of thext
deliverable.

Social Research and Demonstration Corporation 5
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2. Background

2.1The UPSKILLiteracy and Essential Skills in the Workplace project
(UPSKILMOTia)

With support from the Office of Literacy and Essential Skills (OLES) at Employment and Social
Development Canada (ESDC, formerly HRSDC), SRDC designed and implemented the Literacy and
Essential Skills in the Workplace project. This largecale demonstration project began in

February 2010 and ran until February 2014, and operated in eight provinces (all except Quebec and
Prince Edward Island).The purpose of theUPSKILLirial was to evaliate workplace Literacy and
Essential Skills (LES) training using the most rigorous evaluation methods. Its research strategy
included three main components: 1) an experimental evaluation of impacts; 2) implementation
research to explore delivery lessonsrad best practices; and 3) a cogbenefit analysis to estimate the
returns from investments in LES training by firms and government.

The objectives of the UPSKILtrial were to:

A measure the impacts of LES training on workers and workplaces;

A understand thepattern of impacts on different types of workers and firms;

A establish a clear business case for LES training by measuring the returns to workers and firms; and
A

describe the conditions in which LES training can be most successfully and strategically
implemented.

The UPSKILltrial focused on the tourism accommodations sector, since this was found to have the
required conditions for successful implementation of the study (e.g., partnership with a strong national
sector council, existing standards and certifigtion) and for generalizing results to other service and
retail sectors. Within this sector, the project focused on a range of occupations, from those such as
housekeeping that require lower levels of LES, to those requiring higher LES levels, such asthaesk
agents. The LES training intervention was based on industry certification and occupational standards
for these positions, and was customized to the skills and business needs of participating employers
using organizational needs assessments.

To desig and implement the project, SRDC worked closely with a number of partner organizations,
including the Canadian Tourism Human Resource Council (CTHRC), and several provincial tourism
human resource organizations. Several provincial government training depaments were also closely
involved, along with non-profit organizations (e.g., the Training Group at Douglas College) and a private
training developer (SkillPlan).

Recruitment of firms was the responsibility oflocal partners, who usually began with theirestablished

ET OAl Al 1T OAAOO AOO xA1T O ZEZAOOEAO AZEAI A xEOE OAZEAO
recruitment targets. Hotels that responded positively to the UPSKILL offer and were interested in

joining the study signed an UPSKILL employer agement to officially begin their participation.In total,

110 firms (hotels) with 1,438 workers were recruited from the eight provinces in which UPSKILL
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operated.Nearly one third of the recruited firms were from BC, 18 per cent were from Ontario, and
approximately 25 per cent were from of the prairies and another quarter from the Atlantic region. Of
the 110 recruited hotels, 22 dropped out during the initial baseline research and needs assessment
phase, resulting in 88 hotels that were eligible for randonassignment.

Once the employetlevel baseline research was completed at a given hotel, employees were invited to

attend an onsite information session to learn more about the UPSKILitial . In some hotels these

sessions were a hotelvide initiative with ma nagement ensuring all staff knew about the project and

had the opportunity to sign up, though in all cases sigap was voluntary. In other hotels UPSKILL was

iTOA T &£/ A OTEAEAG DOI EAAO xEOE TT1U A Oi AdsdionDAOAA]
Employees were provided with the opportunity to ask questions, review the informed consent form

one-on-one with an UPSKILL representative, and sign the form if they wished to participate (or take the

forms away to reflect on). All employees receivdtassurances that their participation was voluntary and

not tied to any condition of their employment, and that their personal information would be kept

confidential.

Once consent was received, half the participating firms were randomly assigned to the gram group,
and the other to a control group that received no intervention during the study periodT'he control

group had 651 workers while the program group had 787 workers. Training activities were recorded in
a program management information database sgem, along with the progress of both program and
control group participants through various measurements, described below.

The workplace LES training was delivered to program group firms within a few months of the random
assignment, and lasted an average three months.Workers at hotels in the program group received

roughly 20 hours of training.%i D1 T UAAO8 ODPOAEA 1T &£ OEA ET OAOOAT OET 1
received thetraining503 +) , , 80 1 AOCA OAIi I A OEUA paeie@&dAA OOA
fairly modest impacts of five to seven percentage points, equal to about a-fi6int change on the

International Adult Literacy Scale (IALS)or a 5 per cent increase on a performance measure.

UPSKILL used a clustered random assignment desigmprovide the most reliable measures of impacts
of workplace LES training at two levelstor individual workersz on skills, confidence, career
advancement, wage growth, health, etc.; arfdr firms z on job performance and business outcomes
such as productivity, cost control, worker retention, customer satisfaction, etc.

SRDC developed a variety of employee and employer level data collection instruments for the UPSKILL
trial . There were three maincomponents to the employeerelated data collection:

A asurvey to obtain data on topics such as demographics, psychosocial variables, literacy practices
and health variables;

A aliteracy and essential skills assessment; and

A ajob performance assessment.

IALS scores range on a scale from Qpmirg&0r each domain of literacy, numeracy and document

use. Each of the scales are split into five different levels from level 1 for the lowest literacy proficiency to

level 5 for the strongest level of literacy proficiency. Afte2Bymitht&), ealelvel has a
50point range, so the ability to detegtaani@hange represents a fairly high degree of precision.

Social Research and Demonstration Corporation 7
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These instruments were administered at least twice during the project to obtain preand post
intervention assessmentsTogether, these measurement activities generated repeated measurements
of literacy, skills, performance, health, workplace factors andavious psychosocial measurements of
participants for impact evaluation.

Likewise, the employer data collection had three primary components:
A abaseline survey of key workplace characteristics;
A

baseline organizational needs assessment; and

>\

an employer bllow-up survey to measure changes in employee performance and key business
outcomes during the study period.

The results of the UPSKILL trial are available on the SRDC websitevww.srdc.org/news/new -study-
shows-net-benefits-of-essentiatskills-training -in-the-workplace.aspx.

2.2The UPSKILL Health and Mental Health OutcomeglB88yLIHealth)

Physical and mentahealth were included in the conceptual model for the UPSKILirial z particularly
in terms of occupational health and safety but they were of interest as one of many potential business
outcomes arising from the LES training intervention. Exploringphysicaland mental health outcomes at
the worker level, the relationshipof these variableswith LES levels, and the mechanisms by which
improvements in oneareamight affect the others, were not the primary focus of the original study.

However, there is a large and growing academic literature that identifies education and literacy as
social deerminants of health and the potential for norhealth interventions such as training and adult
learning to have substantial impacts on individual and population health. While several theories exist
as to the mechanisms by which education and health are rédal (e.g., income, health literacy, access to
health resources, learned health behaviours, etc.), these are rarely examined empirically in a
comprehensive manner in the literature.

Fortunately, data collectionfor the UPSKILL trialincluded a robust set & health measures, including
Al Bl 1T UA A O éphydidalar nentbhdalth status, welbeing, and worker health behaviours, as
well as workplacelevel measures such as occupational health and safety. SRDC also developed
guestions about health literacy ad coping behaviours that supplemented questions on perceived
stress and other aspects of quality of work lifé For the UPSKILL health study, thessomprehensive
data enable SRDC to build a model of worker healthnd to assess the potential of LES (and$sibly
other interventions) to improve worker and workplace health.

The objectives of UPSKILL Health are:
A O0F AT EATAA AT 1T AAPOOAI O1 AAOOGOA
physical and mental health;

A matrix presenting the various LES, psychosocial and health measures used in the UPSKILL trial is
provided in Apper8lix

Social Research and Demonstration Corporation 8
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A to measure the effetof workplace literacy and essential skills (LES) training, personal traits of
workers, and characteristics of the workplace on worker health;

A to measure the influence of worker health on job and organizational performance;

A to examine differences/inequities in health and performance outcomes experienced by selected
subgroups of workers such as those with low literacy, low income earners, immigrants, etc. (data
permitting).

The empirical work for UPSKILL Health is divided into two phases: (1) a secondargaysis of UPSKILL
trial data, focusing specifically on health; and (2) gathering new qualitative data from selected
individuals to explore their lived experiences. In phas®ne, SRDC will examine the relationships among
worker and workplace factors, healh literacy, health, mental health, in terms of both individual and
business outcomes. Specificallyhis includes:

A developing a conceptual and empirical model that describes the relationships among health, mental
health, and other mediating and moderating factors;

A applying the model to the workplace to assess workelevel outcomes; and

A analyzngx T OEAOOG6 EAAI OE AT A | AT OAl EAAI OE ET OAl AOE]
Phase Twowill explore the experiences of a sulgroup of UPSKILLirial participants to identify how

they coped with low levels of LES, how this may have affected themental health, and whether/how

their experiences may have changetb the extenttheir literacy may haveimproved. This second phase

will involve thematic analysis of new data derived from interviews with experts in literacy and health
as well as focus graps with workers from the UPSKILL program group.

UPSKILLHealth will extend the analysis undertaken in the UPSKILL trial by examining the mechanisms
by which literacy and essential skills affect workers health, by looking at a variety of personal and

work place factors and their relationship to health and mental health, and by measuring the
contribution of worker health to performance. More specifically, UPSKILL health will

A unpackthe role LES training plays in worker health, via changes in healthy behaviws, health
literacy, and psychosocial capital (inhe UPSKILLtrial, the impact of LES training on health was
measured but not the intermediate mechanisms by which this occurred);

A identify the contribution of, and the paths by which, various personal andiorkplace characteristics
influence health for workers and workplaces, as measured by perceived health status, health and
safety, jobrelated stress and satisfaction, and other measures (the UPSKILLtrial, many of these
variables were controlled for inthe training impact estimates, but their contribution to health at
baseline and to the impact of the training was not identified); and

A measurethe contribution of worker health and workplace health to job and organizational
performance (inthe UPSKILLtrial, this was not considered at all).

Figure 1 below illustrates the ways in which UPSKILL Health extends and builds upon the impact
analyses of the original UPSKILtrial .

Social Research and Demonstration Corporation 9
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Figure 1 Links betweethe UPSKILOrial and UPSKIlHealth

UPSKILL Trial UPSKILL Health UPSKILL Health
QUANTITATIVE LES Intervention QUANTITATIVE QUALITATIVE Overall results and
( ) (post and foll — (after the end interpretation
pre- measure - post and follow-up of the UPSKILL b d
measure) Trial)
T T
|| |
| |
| |
\ Health impact analysis J.'
\ s d
"‘I |Ir
1
|
I”I
v
UPSKILL Health PHASE ONE: In-depth analysis of effects UPSKILL Health PHASE TWO: Seck participants’ own
of LES intervention on health, health literacy and mental perspectives on essential skillz and the connection with
health + health impact analysis health, health literacy, and psychosocial variables

UPSKILL Health ———
UPSKILL TRIAL

Overall, UPSKILL Healttwill considerably expand upon work already conducted in the area of health
and learning by exploring the potential design of, and business case for, interventions that can
contribute to worker and workplace health. While literacy training is one possible intergntion (as
explored in the original UPSKILlirial ), the current study consides a number of other factors that could
be modified at the workplace level as a means to improving workenealth. Theresults of this study will
thus prove useful for policy makes, literacy and health practitioners, and employers interested in
improving worker health through LES training and other interventions, and knowing what workplace
factors and practices can be modified to contribute to greater worker health and improved jadnd
business performance.

2.3Sample profile of firms and workers participatidPBKILL

Before presenting the results of the first phase conceptual model testing, we provide an overview of the
sample of firms and workers participating in the UPSKILLrial to provide context to the subsequent
analyses conducted for UPSKILL Health.

Profileof firms participating in the UPSKILL trial

Almost all firms enrolled in the project are hotels? approximately 89.1 per cent of the sample; the
remainder are primarily resorts. While there is little variability by type of firm, there is variation by size
of firm (asshown in Figure 1. Not shown is the fact that participating hotels from Ontario tended to be
larger, with just 20 per cent having less than 50 employee3he number of guest rooms at each hotel
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ranges from less than 50 to over 400 with the largest category (46 per cent) being between 75 and
149 rooms.

Figure 2 Number of employeé%s distribution of firms by no. of participating employees
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Source Calculations by SRDC based on Establishment Profile data.

Profile of evkers participating in the UPSKILL trial

This section provides a baseline profile of participants who chose to join the UPSKILL trial, including
socio-demographic and lifecycle chaacteristics, health and psychosocial traits, and essential skills and
performance levels, all measured at baseline. Results are based on three main lines of evidence:

A a baseline survey administered with employees iperson in a group setting by a project
representative, to capture sociedemographic and psychosocial characteristics;

A a Skills Snapshot administered ifperson in a group setting by a certified TOWES instructor, to
capture essential skills level; and

A a performance assessment, administered oren-one with employees by a Canadian Tourism
Human Resource Council (CTHRC)certified assessor.

A majority of the sample members are female (72.3 per cent), owing largely to the large number of
housekeeping room attendants in the project, who are predomindly female. On average, sample
members are about 38 years of age. Figure 2 indicates that tvtloirds (67 per cent) of the sample is
under 45 years of age, which is somewhat higher than the proportion for total employment, as per the
Labour Force Survey (5er cent). Very few are under 20 years of age.

http://www5.statcan.gc.ca/cansim/a05?searchTypeByValue=1&lang=eng&id=2820002&pattern=282000
2
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Most participants attained at least a high school diploma (84.6 per cent), and many reported also
completing some form of postsecondary education certification. A college diploma was attained by
36.3 per cent of the sample, 28.9 per cent completed a trade vocational certificate, 7.2 per cent have
an apprenticeship diploma, and 17 per cent have a university degree.

Figure 3 Age composition of UPSKILL trial participdftsdistribution
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Source SRDC calculations using information from the UPSKILL Baseline Surve

The research sample is made up of a large proportion of immigrants (42.3 per cent). Figure 3 indicates
that in British Columbia, immigrants outnumber non-immigrants by about 2 to 1 in the sample and
represent by far the largest proportion ofimmigrants across the regions. The most prevalent home
language? i.e., the language spoken most often at home is English, which is spoken by 69.5 per cent
of the sample About onefifth speaka language other than English or French at home. The remainde
speak English or French in combination with another language.
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Figure 4 Immigration status of UPSKILL trial participd®ésdistribution, by region
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About half of the sample idiving with a spouse or partnerz 36.9 per cent are married and 13.8 per cent
are living in common law relationships.39 per cent identified as single, never marriedlhe vast

majority of sample members live in households composed of two or more personsni@ 17.8 per cent
reported living alone, and about half (51.1 per cent) live in adubonly households.

The distribution of household income, before taxes and deductions, shows that about 22.5 per cent of
sample members live in households with an annual @ome level of less than $20,000 23.3 per cent
made between $20,000 and $30,000, and 20.7 per cent between $30,6040,000, and just over one
third made $40,000 or more. The majority of households have two or more people contributing to the
household income By contrast, the median household income in Canada in 2012 was $74, 540
(Statistics Canada, 2014).

Most research participants (90 per cent) are longeterm, permanent employees who on average have
worked 5.6 years at the hotel. The average number of hmuworked per week is 37.2, which is slightly
less than the average in the overall Canadian workforce (38)5 This contrasts with the overall
workforce at these hotels where a third of the employees work on a patime basis. The average hourly
wage aftertaxes and deductions for participants is $11.69.

Source: Labour Force Survey:

http/wwwh5.statcan.gc.ca/access acces/alternative alternatif.action?l=eng&keng=2.341&kfra=2.341&te
ng=Download%?20file%20from%20CANSIM&tfra=Fichier%20extrait%20de%20CANSIM&loc=http://www
5.statcan.gc.ca/cansim/results/c282002&ng5807786483156677156.csv
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By occupation, the largest proportion of sample members (43 per cent) work as housekeeping room
attendants in the accommodations industry. The next largest group is front desk agents (25 per cent),
followed by food and beverage servers (21 per cent), and kitchen staff (11 per cent). This pattern holds
for all regions.

In general, the selireported baseline health and mental healtlfas measured bytwo items on the
SF125) of participants is quite good? few reported being in poor health. As shown in Figure 2.5, an
overwhelming majority of the sample reported good, very good or excellent general health (about
95 per cent), and good, very good or excellent mental health (also about 95 per ceftis is not
surprising, since high proportions of the general population tend to report very good or excellent
health (59.4 per cent in 2013 Statistics Canada, 2014knd mental health (71.1 per centStatistics
Canada2014c), and working populations tend to have esn better health status than the general
population (for example, sed_ast, 1995 regardingthed ( AAT OEU 7 1 A&dlIOvhendPSRIBLO 6 8
participants were asked about absenteeism due to healttelated issuesthey reported on average
about three daysor fewer missed at work due to emotional or physical illnesé the four weeks prior to
the survey.

Figure 5 Health and mental health status of UPSKILL trial parti@gardstribution

45

40
o 35
% 30 - m Excellent
g 25 m Very good
% 20 - Good
E 15 - m Fair

10 ~ m Poor

5 - I —

0. ] | 1 |

General health Mental health

SourceSRDC calculations using information from the UPSKILL Bageline Su

Subgroup analyses

The UPSKILL trial intervention was aimed at helping vulnerable workers to gain essential skills in
order to reduce inequalities in accessing opportunities and to increase job performance. UPSKILL

The SH2 is the measure used in the UPSKILL trial to assess health and mental health. A definition of
the measure is presented in Appendix B.
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Health is concerned not only abouthe impact of essential skills on health, but also reducing health
inequalities through learning and skills acquisition. Differences in mental health and physical health (as
assessed by the SE2 scaleand usingcomposite scores) and health literacy at baseline wereexamined

in order to measure their amplitude. Gender and immigration status were the two variables retained
for analysis at this stagebecauseas key social determinantof health, these are two potential program
moderators. Also, we theorizé that health literacy might be largely determined by the first language
learned or spokenat home which might differ according to immigration status However, in other

stages of the analysis, other sulgroup analyses will be conducted to identify for whih groups

workplace essential skills interventions should have morémpacts onhealth and job performance.

Gender

There were no differences between men and women at baseline regarding mental health, physical
health or health literacy. Figure 5 shows theidtribution of scores for the two components (Mental

Health Component Score (MCS) and Physical health Component Score (PSC)). We observe that health
scores (using the SA.2) corroborate the previous results on seHassessed health. Scores on both
components are high for men (MCS=50.62, PCS= 52.59) and women (MCS=50.16, PCS= 50.63). Health
literacy scores for both groups were high also (men=20.78 and women=20.53 on possible score of 25).

Figure 6 Mental and physical health assessmentd 23Foy gender
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Immigration Status

Aside from the MCS score where no differences between groups are observed, there was a small, but
significant difference of almosttwo points on the PCS score betvem participants who were born in
Canadaas opposed taanother country. The same result can be found for health literacy: a difference of

This is a scale created by SRDC and is pregerieddiB.
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almost one point (0.93) on the health literacy scale is observed (Canada=20.96 vs. other=20.03), and
this difference ishighly significant (p <.0001). Since about ondifth of the sample speaks a language
other than English or French at home, this last result is expected, due to the fact that language skilés
foundational to health literacy.

Figure 7 Mental and physical hdalssessments (SR), by immigration status
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3. Literaturaeview

To address the research objectives of this project and flesh out its research framework and analytical
plan, acomprehensive review of two broad area of the research literature was conducted. These
consisted of (1) the adult learning literature, particularly that which focuses on workplace literacy
training in relation to health and safety; and (2) the healthy wokplace literature, which focuses on the
factors contributing to worker health and the role of worker health in job and organizational
performance.

3.1Learning antiealth

For this part of the review, we turned to sources focused on the effects of learniagd on the role of
learning in occupaional health and literacy. Specifically, we consulted the Centre for Research on the
Wider Benefits of Learning, the Agency for Healthcare Research and Quality, the Health Literacy Portal
of the Canadian Public HealttAssociation, the Health Literacy page of the PHAC website, the Health
Literacy Special Collection of World Education, Canadian organizations promoting literacy, and the
Conference Board of Canada.

Educationis commonly acknowledged to be a powerful socialeterminant of health (e.g., the World

(AAT OE / OCAT EUAOETTh ¢mmon OEA 0OAI EA (AAI OE ! GAT,
research found that Canadians with higher levels of education have better access to healthy physical
environments, exhibit healthier behaviours (smoke less, more physically active, consume healthier

foods) and have greater selfeported health status. In their comprehensive evidence review, Feinstein,

Sabates, Anderson, Sorhaindo, and Hammond (2006) found that eduoatis strongly linked to health

and to other determinants of health such as health behaviours, risky contexts, and preventative service

use; in many cases education was shown to be the source of changes in the determinants.

Further trying to untangle theTl AOOOA 1T £ OEA OA1 AOGET T OEEPh &AET OOAE]
evidence of the mechanisms by which education affects health: economic factors such as higher

earnings and access to healthcare; healthy behaviours owing to increased sfficacy and redience,

enabling one to cope more effectively with stress; and intermediate social capital outcomes such as

increased sense of community, social interaction and trust. Wolfe and Haverman (2001) found that, in

addition to education being positively associted with health, it was negatively associated with

incidence of mental illness, possibly due to increased skills in obtaining and understanding health

related information.

UPSKILL Health looks specifically at one type of educatigrworkplace literacy training z and explores
how the mechanisms by which it can influence health. Moreover, this study also aims to determine to
what extent people who are motivated to participate in workplace training are already more likely to
have positive health trajectoriesand why, and to what degree, taking courses actually contributes to
this process.

We begin with a review of studies examining the link between health and adult education/learning in
general, with few focused specifically on the workplace. We then exploome type of learning and its
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effects on health, namely workplace literacy training, such as that delivered the UPSKILLirial . We
have identified health mediators and outcomes in bold for ease of identification.

Adultearning anakalth

There are a numler of examples of research linking adtilearning and health, much of which

AT 1 AOGAOAA AU OEA 5+80 #A1 O0OA Al O xidpdhvwiwviod.gc.uk) OEA
For example, Feinstein (2002) found thatihk OAAOET ¢ 11T A6 O OT AACET T Al AT A A
through adult education had positive mental health benefits; specifically, it significantly reduced the

risk of depression. Studies of learners in communitpased education with a history of mental hedh

difficulties also reported that participation in learning had positive effects upon mental health

(McGivney, 1997). However, Feinstein et al. (2003) did not find evidence that participation in adult

learning protects against the onset or progression alepression; in some cases it may even have

triggered or reinforced it.

In many cases, the impacts of adult learning on health are theorized to have occurred, implicitly or
explicitly, via changes irhealth behaviours . Feinstein and Hammond (2004) used th&JK National

Child Development Studydata to investigate the relationship between participation in adult learning

and health/wellbeing. They used six measures of physical and mental health, and both behaviours and
outcomes: smoking, drinking, exercise, lifsatisfaction, entering depression, and leaving depression.
They also examined six measures of social cohesion: racial tolerance, political cynicism, support for
authority, political interest, number of group memberships, and voting. The authors found that
participating in adult learning was associated with improved outcomes for 9 of the 12 health and
cohesion indicators.

Participation in adult learning was found by Feinstein, Hammond, Woods, Preston, and Bynner (2003)
to contribute positively towards giving up smoking and exercising more, leading to improvements in
health outcomes such as general wellbeing. Sabates and Feinstein (2004) associated adult learning with
the uptake of cervical screening. De Coulon, Meschi, and Yates (2010) showed that basltsskid
education significantly affect the probability of being a heavy/binge drinker, a smoker and obese, while
controlling for personal characteristics such as sex, living with a partner, socieconomic background

(i.e., type of occupations; whether fultime employed; availability of newspapers and magazines at
home), and measures of life satisfaction. Interestingly, general education was found to be a good proxy
for the actual basic skills acquired by individualsthe measure of basic skills did not capture health
improving skills beyond the ones measured by education levels.

Another way in which learning has been thought to affect health is via improvedukalth literacy

leading to changes irhealth behaviours.Zarcadoolas, Pleasant, and Greer (2006) define health literacy
as the ability to understand, evaluate, and act on health information in spoken, written, and visual
formats. Baker (2006) and Campbell (2010) contend that high levels of health literacy lead todity
behaviours and good physical health via two main channels: (1) reading/document ugestrengthened
ability to interpret and apply workplace health and safety regulations; and (2) greater awareness of
and advocacy for workplace safety rights and/or conmunication with health and safety officials.
Outside the workplace, literacy training could enable individuals to better read and comprehend
instructions for taking medicine, to understand the inclusions and exclusions of a health plan, and to
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decide on acourse of action when public health warnings and emergency bulletins are issued
(Zarcadoolas et al., 2006).

There is considerable evidence of health literacy being associated with better health outcomes. For
example, an Agency for Healthcare Research aQaiality (AHRQ) systematic literature review of studies
of literacy and health by Berkman, Dewalt, Pignone, Sheridan, Lohr, Lux, Sutton, Swinson, and Bonito
(2004) found a statistically significant association between higher literacy level and knowledge of
matters relating to health services use and physical health issues; no definitive relationship could be
found with depression, however. In a review of three Canadian random control trials involving literacy
training focused on health, Rootman and Ronson (B5) found that the training positively affected
health indicators. Lefebvre et al. (2006) reported that the 26 adult literacy learners they interviewed
reported, among other benefits of literacy training, health literacy outcomes such as a better
understanding of health issues and more effective interactions with the health system as well as
healthier lifestyle choices and health benefits such as feeling less stressed.

More recently, an updated AHRQ systematic review of health literacy interventions andtoomes
found that lower health literacy levels, as indicated by poor ability to interpret labels and health
messages, were consistently associated with negative health behaviours such as lower use of
mammaography, lower receipt of influenza vaccine, and poer ability to demonstrate taking
medications appropriately. Lower heath literacy was also associated with, suiptimal health outcomes
such as, increased hospitalizations, greater emergency care use, and poorer overall health status
including mortality (among seniors).

Researchers have theorized that health outcomes can be associated wilychological factors such
self-esteem and resilience, but the link to adult learning in particular has not been empirically
demonstrated. For example, Hammond (2003) pited that learning influences health through
intermediate psychologicaloutcomes such as seléfficacy and selfesteem, which inspire one to better

1TTE AEOAO 1T1A80 EAAI OEh AT A OAOEI EAT AARh xEEAE AT,
effects as being influenced by economic factors such as higher earnings and occupational status that in

turn, enable better access to health care services and greater knowledge and understanding of the

causes of ailments and their treatment. Vaishnavia, Confior AT A $ AOEAOI T j¢mnxq OE

view on resilience. In demonstrating the validity of their resilience scale (which was employed in the
UPSKILL project) they theorized that individuals who are more resilient may experience lower levels of
chronic stress in response to a given stressor or life event. They reasoned this would incline such
individuals to adopt healthier practices to effectively cope with stressors, in contrast to those who rely
on nicotine, alcohol, drugs or other unhealthy coping behavios. Again, however, much of this is
conjecture. In fact, we found no empirical evidence of the psychological factors linking adult learning to
health outcomesz a gap the current project aims to address.

Social capital, which includes such concepts asust and participation, has also been linked to

improved health as an intermediary variable Acomprehensive literature review of adult learning
uncovered a number of pieces of research that identified social capital effects of adult learning (Centre
for Literacy of Quebec, 2010). The research established links between participation in adult
learning/literacy programs and social capital in behavioural terms? increased social activity and

social networking (Tett & Maclachlan, 2007; Raferty, 2002; Preston &drhmond, 2002).
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For example, Balatti, Black, and Falk (2006) found that adult learning positively affected attachments to
social networks, which had positive effects on employment and social environments as well as on
quality of work life, an indicator of worker health. Two studies have found that adult learners became
better parents, and by engaging more with their children, becoming involved in their education at home
and in the community, and serving as role model learners, they actively nurtured theiecE 1 A OAT 8 O
literacy behaviours and educational achievement, contributing to greater general wellbeing (Brassett
Grundy, 2004; and Macdonald Scollay, 2009).

Workplaclgeracyraining anlkealth

There has been a fair amount of empirical work demonstratinghe link between workplace literacy
skills and health. For example, Long (199 conducted a survey of Canadian workplaces with basic
skills training programs for ABC Canada Literacy Foundation (now called ABC Life Literacy Canada),
completing interviews with 86 representatives of 53 workplaces. The results of the survey indicated
that 82 per cent of respondents attributed improved health and safety to the basic skills training: large
proportions also thought the training had improved essentials skills (reashg, writing, oral
communication, problem-solving, and teamwork), reduced erors, and increased productivity and
retention.

The Conference Board of Canada also probed the link between literacy skills and health literacy and
health in the workplace. Represnting that organization, Bloom et al. (1997) surveyed 40 employers
and asked respondents to identify the benefits of literacy skills from a list. About a third of the

20 employers who answered this question identified a better health and safety record foheir
organization as a key benefit (other concrete organizational benefits identified included reducing the
amount of time required to complete tasks and process information, reducing the number of errors in
completed jobs, and increasing product quality Employers indicated that employees with higher
literacy skills followed instructions more closely and were easier to train, and were more likely to
understand, accept and conform to health and safety directives in the workplace and their implications.
At the same time, these employees were seen to have a greater ability to process information, be more
confident in their ability to communicate, and be more likely to question new or existing procedures,
leading to the development of better health and safgtpractices.

Perrin (1998) also identified intermediate health literacy and psychosocial outcomes of training in the
workplace. His findings were based on a review of health data and empirical research, analysis of data
collected in a survey of health anditeracy organizations, and case studies. Regarding literacy, Perrin
found that workers with limited literacy skills have a higher than average incidence of occupational
injuries, for a number reasons. First, these workers typically occupy jobs in the priany resource and
construction industries where the risk of physical injury tends to be higher. Second, since much
occupational health and safety information is in written form, workers with low levels of reading and
document use skills are less likely to mderstand this information and be aware of dangers in the
workplace. Third, workers with low literacy skills are less likely to be aware of and/or assert their

rights under health and safety legislation and thus continue to work in unsafe work environments

Regarding psychosaocial mediators, Perrin (1998) further noted that workers with low levels of LES
typically have limited self-confidence and feel vulnerable. He cites evidence from an Ontario Public
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Health Association research study (Perrin, 1990) inditing that, for low literacy workers, trying to

cope with the literacy demands of the workplace and society causes stress, which is a major factor in
mental health problems such as depression and anxiety. Moreover, many conditions associated with
low liter acy can be highly stressful, including undeemployment, unemployment, poverty, coping with
unsafe and insecure working and living conditions, and dealing with uncertainly and lack of control

I OAO TT1TA8O x1 OE 1 EEA8 | O x Adally lack epdidl andl flhaneiafrésBurcksi x 1 A
to help them cope with stressful situations.

In terms of occupational health and safety, Kufghikatani and Zori (2007) conducted a review of the
literature on LES training in small and mediurrsized businesses. Biong other positive outcomes of the
training, they found fewer workplace accidents and lower absenteeism, suggesting improved health.
More recently, a twayear project of Canadian Manufacturers and Exporters, called Creation of
Essential Skills through Sadty and Health (ESSH)found that having essential skills embedded into
Occupational Health and Safety training improved health and safety at 35 participating manufacturing
and retail workplaces (ABC 2010).

A more recent Conference Board of Canada stu@@@ampbell, 2010) also identified improved seHl

reported health and safety from literacy skills training, but support for this notion among employers

was modest. Results from a national online survey (n=319, of whom 136 were employers and 126 were
learners) indicated that 57 per cent of employers felt that workplace literacy skills development led to
improved ability to use documents, specifically, safety instruction and assembly directions/map (the
third most frequently observed skill gain from the training); 58 per cent said it affected health and

safety practices (the third most frequently indicated performance factor affected by the training).
However, employers were much more likely than other groups surveyed (employees and providers of
services toimmigD AT & AT A | AT OECET Al PAOOI 1 6q O1 AA Al 1T EEAA
safety policies (64 per cent) and less likely to feel literacy skills would improve health and literacy
understanding (20 per cent).

Campbell (2010) concluded that the r&atively low value that employers placed on literacy skills was
AEOOOOAET ¢ ET TECEO T &£/ OEA EECE 10i AARO T &£ 71 OEAOO
to employers in terms of lost time, recruitment efforts, and the apparent complexity of #hhealth and

safety manuals and procedures workers are asked to read and understand. The author suggests that if
workers with low literacy or weak language skills were assisted in raising their skills through training,

they would be better able to react tovorkplace situations in accordance with approved health and

safety measures.

Most recently, the UPSKILL project (SRDC, forthcoming) identified a number of health outcomes of
literacy and essential skills training delivered in 40 hotels to some 700 workerin total. Some of these
findings included:

A Bodily pain : While there were no impacts on overall perceived physical health, program
participants reported higher levels of bodily pain. This may relate to the increased incidence of
employment (e.g., hours worked)observed among program participants and/or increase

Funded by the Office of Literacy aedti@sSkills (OLES).
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awareness of their own physical health issues (related to improved health literacy) and willingness
to report such issues;

A Stress: UPSKILL training has led to large reductions in perceived levels of stress on the job (which
the literature has shown can ¢ad to physical and mental ailments). Program group members were
nearly 25 percentage points more likely than control group members to report stress reduction
following the training;

A Absenteeism/Presenteeism : While there was a significant increase in abséeeism (a possible
indicator of poor physical and mental health) among program group members compared to control
group members, this was offset by a reduction in the incidence of presenteeism (working while
unwell). Though the net impact on absenteeism waasn average of 0.6 more work days missed
among program group members, when days missed and days worked while unwell were combined,
the difference between program and control group members (the impact estimate) was no longer
significant; and

A Well-being: Oveall well-being, an indicator of life satisfaction, showed a rising trend among
program group members, and a falling one for control group members, with the difference between
the two groups just failing to attain statistical significance.

UPSKILL also fond a positive impact on a number of outcomes that, as suggested above, are likely
precursorsto improved health, and which will be explored as such in the UPSKILL Health and Mental
Health Outcomes Study:

A Psychosocial outcomes: UPSKILL training was shown thave had a positive impact on a number
of psychosocial outcomes such as sedfficacy, motivation, engagement, future orientation, trust
and networks.

A Health literacy : UPSKILL led to higher levels of confidence utilizing health information. This was
accompanied by an increased willingness to ask for help, along with higher levels of comfort with
utilizing supports to understand and use health information when needed.

A Health behaviours : In terms of workplace performance outcomes, UPSKILL found improvements
in health and safety were achieved through the application of safe working practices: after the
UPSKILL training, participants were 12 percentage points more likelhan the control group to
surpass industry standards for working safely. The results also indicated that Ieimcome earners
profited more than high income earners in terms of gains of health and safety performance.

Canada is not alone in seeing theotential benefits of literacy training on health in the workplace. A
case study of a workplace literacy program by the New Zealand Department of Labour (2006) found
that training improved skills and worker motivation, which contributed to meeting more stringent

health and safety regulations. The training also led to improved overall company performance in terms
of increased sales and profit and fewer rejected product®lso, recent analysis by Mowatt (undated) of
the effects of workplace literacy training in New 2aland showed that health and safety can be
dramatically improved through incorporating literacy training into workplace practices. In addition,
initial needs analyses conducted by Workbase at two New Zealand manufacturing companies found
that that many staff did not understand the terminology used in health and safety procedures or how to
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recognize hazards. When a literacy program was introduced, it led to a decline in lost time due to
injuries by 69 per cent at one company, and 4fier cent at the other, a well as lower absenteeism and
greater understanding of workplace safety.

Another study in New Zealand also identified the potential benefits of addressing a health literacy gap

in workplaces through literacy training (Workbase 2013). Over three in fivemployees (63 per cent)
surveyed in the total sample of 466 employees in 23 New Zealand companies had limited knowledge

AT A O1 AAOOOAT AET ¢ T &£ OEAEO AT i PATUBO EAAI OE AT A
were able to accurately complete a hazdrreport form, a fifth were unable to complete it or provide all

the vital information, and about a half were able to convey essential ideas but with some limitations,

such as missing information and lack of detail. The primary conclusion drawn was thatefe was need

for increased essential skills training.

Finally, in the United Kingdom, a case studyf the implementation of workplace literacy, numeracy, and
information technology skills training found the training led to improved health and safety, enhaed
communication skills and career progression for employees. The rate of return on the training
investment was 140 per cent (ROI Institute, 2007).

In summary, there has been much work exploring the role of literacy skills and training in health. While
it has been established that there is a positive correlation between literacy and health, the mechanisms
by which these influence each other have generally been theorized, not empirically established. For the
most part, the beneficial effect of literacy traning on health has been seen as operating through
improved document use and reading skills, enabling better understanding of health information,
leading to healthier behaviours and practices and ultimately, to improved health. Another way this is
thought to occur is via greater communication skills that empower the individual to better interact with
healthcare professionals and express their concerns and symptoms. There has also been some
consideration of the role of psychosocial factors, whereby literadyaining enhances resilience,
confidence and social capital, which in turn are positively associated with health. However, these
mechanisms have not been well demonstrated in the empirical literature. The goal of the analysis in
this project is to addressthese knowledge gaps.

3.2Factorscontributing tovorkerhealth

This section reviews the literature on many fators contributing to worker health, including healthy
workplaces and social determinants of health. Among the sources consulted for this reviewere the
World Health Organization (WHO), the US National Institute for Occupational Safety and Health
(NIOSH), the UK Centre for the Wider Benefits of Learning at the UK Institute of Education, the
Canadian Centre for Occupational Safety and Health (CCQShkt Cochrane Collaboration, the Institute
for Work and Health, the Canadian Public Health Association (incling the Canadian Journal of Public
Health), the Public Health Agency of Canada, Statistics Canada (includiegspectivesand Health
Reportg, the UK National Institute for Health and Care Excellence (NICE), and the US National Center
for Biotechnology Information (PubMed.gov or Medline).

The results of this review are presented in three parts: first, overview pieces of the factors contributing
worker health, then analytical studies of worker health determinants, and finally, those measuring and
describing the effects of worker health on performance in the workplace.

Social Research and Demonstration Corporation 23

0.



Conceptual Model Testing
UPSKILL Health and Mental Health Outcomes

Overview @dctorontributing t@orkerhealth

Several organizations and grops have produced overview studies on the factors contributing to

worker health, including NIOSH (1999), CCOSR12), Jackson (2009), Smith and Polanyi (2009),
Burton (2010), Marchand and Durand (2011), and Marmot, Siegrist, and Theorell (2006). In general
there is consensus as to the factors affecting worker health as measured by a wide range of indicators.

A number of workplace psychological factors have been found to affect worker health, including high
demand combined with lack of control/autonomy (jdb strain); high effort combined with low/unjust
reward; too much work compared to hours available; workfamily imbalance and workfamily culture;
poor job fit; authoritarian leadership; low involvement in decision making; job/employment insecurity;
low psychological support; unclear expectations; lack of support for advancement and development;
and lack of recognition and low wages. Note that many of these factors are based on the degree of
alignment between two aspects of the workplace (demand and contraffort and reward, work and
time available, family and work, skills and the job) and are modifiable through workplace policies and
practices.

Additional psychological factors have been identified. For example psychological support includes
employees feelhg able to ask questions, seek feedback, report mistakes and problems, or propose a
new idea without fearing negative consequences. Job fit speaks to the alignment between

(1) employees' interpersonal and emotional competencies and their job skills and (#)e position held
and work expectations and responsibilities (CCOSH, 2012). Marchand and Durand (2011) introduced a
number of other psychological factors in the workplace relevant to worker health, including the
presence of harassment/aggression, industal relations climate, risk tolerance, organizational learning
climate, and organizational changes.

Another type of factor affecting worker health, both physical and mental, is thghysical conditions of

the workplace . These include factors relating to ergnomics, air quality, sound, and vision. CCOSH

(2012) also mentions exposure to toxins and trauma as factors affecting health while Feinstein, Sabates,
Anderson, Sorhaindo, and Hammond (2006) find that a lack of control over hazardous workplace

conditions can diminish workplace health and safety. In this regard, Marchand and Duran (2011) have
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health. Work pace/intensity (Mikkonen and Raphael, 2010), workoad (NIOSH, 1999 and CCOSH,

2012), and work scheduling (Marchand and Durand, 2011) are additional factors of importance, some

of which overlap with demand-effort imbalance.

There is also a set ofvorkplace social capital factors that can affect worker heéth. Chief among these

is the availability of social supports from colleagues and managers. CCOSH (2012) also mentions social
factors (some of which might overlap with psychological factors), including: civility and respect

(positive interactions with co-workers, managers, and clients); social engagement/inclusiveness

(feeling connected to work); and organizational culture (trust, honesty, and fairness).

Finally, individual, workplace, and external factors  are identified in the literature as
affecting/moderating worker health. Relevant individual factors include gender, lifecycle status,
education and skills level, and psychological traits in regard to sedffficacy and resilience as well as
coping skills. Individual factors directly related to health inclde lifestyle and health behaviours (e.g.,
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smoking, exercise, substance use) and past and current mental conditions. External individual factors
include socioeconomic status (household income), marital and parental role strain, and the availability
of advice or social support, financial assistance and childcare. For example, NIOSH (1999) states that
individual and situational factors can strengthen or weaken the influence of workplace psychological
factors in worker health, while CCOSH (2012) indicates th&ealth behaviours and personal and life
circumstances influence health. As for workplace factors generally agreed upon as affecting worker
health, these include occupation, unionization, firm size, economic sector as well as market instability,
as suggestd by Marchand and Durand (2011).

A wide range ofhealth outcome measures have been utilized in the above studies to capture worker
health. On the physical side, these include hearing loss, lung disorders, back strain and musculoskeletal
disorders, accidens and injuries. Mental health outcomes include mental distress and stress,
demoralization, anxiety, burnout, job dissatisfaction, low morale, and depressio8tress itself has been
shown to be a kind of intermediary or precursor, leading to a number of mgtive health outcomes.

Indeed, stress is one of the most prevalent sources of work and occupational health risk (Feinstein,
Sabates, Anderson, Sorhaindo, and Hammond, 2006), and is linked to workplace safety indirectly via
unhealthy behaviours and poor matal health, leading to errors in judgment, reduced ey&and
coordination, and compromised physical states (Health Canada, 2000). In another overview piece,
Mikkonen and Raphael (2010) showed that stress can lead to bodily pain, sleep deprivation, a higdkr

of injury, high blood pressure, cardiovascular diseases, and depression and anxiety, among other health
problems. Moreover, CCOSH (2012) notes that job stress can lead to demoralization, depressed mood,
anxiety, and burnout as well as the likelihood ofleveloping or worsening a mental disorder and

suffering an injury on the job.

We include three other studies in this section for the additional information they bring to bear on the
subject of worker health. A systematic review of studies dfexible work arrangements by Joyce,
Pabayo, Critchley, and Bamara (2010) confirmed that demanding jobs with little decisiemaking

authority (high-demand, lowcontrol) are stressful, which in turn can increase a person's risk of heart
disease or mental health disordes, as well as work absence due to sickness. However, the review found
that flexible working interventions that increase worker control and choice  (such as sel

scheduling or gradual/partial retirement) are likely to have a positive effect on health outconse

In contrast, interventions that were motivated ordictated by organisational interests , such as fixed
term contracts and involuntary part-time employment, had equivocal or negative health effects. The
authors found that few studies conducted subgroupraalyses (by occupation or socieeconomic groups,
for example), suggesting a need for future research to determine how flexible working conditions may
affect health inequalities for specific subgroupss8

Perceived Quality of Working Life (QWL) is considerkto be a proxy for worker health (e.g., de Lange,

Taris, Kompier, Houtman, and Bongers, 2005), and therefore a useful measurement tool. Work design
theories have been influential with regard to conceptualizing? QWL. For example, the motivation

hygiene theory, also known as twefactor theory, encompasses: (1) the primaryntrinsic
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This will be addressed in the UPSKIil dielaMental Health Outcotuey.S
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(e.g., recognition, responsibility), the presence of which produces positivel satisfaction; combined

with (2) the extrinsic determinants of workplace health such as company policies, supervisory

practices, salaries and job security, the absence of which results in dissatisfaction (Herzberg, 1966).

(AAET AT AT A /1 Ainfofjéb@esigrpfasysed@or® @& Agecific job structures believed to
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functioning (e.qg., skill variety).

Finally, the role ofsocial capital , i.e., trust and soial engagement and inclusion, has attracted less
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considering the attenuating effects of social support from colleagues on demawdntrol imbalance. A

useful overview of social capital effects was recently conducted by Murayama, Fujiwara, and Kawachi

(2012), who reviewed longitudinal and cohort studies considering the direct contextual association

between social capital and health, including healthy behaviouyslepression, and selfated health. They

found that both individual social capital and workplace social capital had positive effects on health

outcomes, regardless of type of health outcome, including healthy behaviours, depression, and-self

rated health.

Individual studies of factors contributing to worker health

In this section, our attention turns to smalle analytical studies. To a large extent, they confirm the

variables affecting worker health as identified aboveNote that the factors contributing o worker

health are similarly bolded in these sections, for ease of identification and completion of thesearch

framework for this project.
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Health Survey b explore the role played by various work and notwork factors in worker health. For

example:

A Wilkins and Beaudet (1998) found that job strain, caused biynbalance between demands and
control, was associated with migraine and psychological distress among men, and with work injury
among women.Job insecurity was associated with migraines among womeriHigh physical
demands were related to work injury in both sexes.Low co-worker support was linked to
migraines among men, and to work injury and psychological distress among women.

A Cole et al. (2002) applied structural equations to the NPHS data and determined thabk
stressors (igh psychological demands, low decision latitude, low work social sup port andjob
insecurity ) had consistently positive total effects on psychological distress across gender
occupation strata, with all of these effects being mediated througteduced self -esteem and
mastery . However life stressors (chronic stressors and reent life events) had larger positive total
effects on psychological distress; the majority of these were determined to be direct effects.

A Marchand, Demers, and Durand (2005) used the NPHS data to show that an individual's occupation
plays a limited role n psychological distress when the structures of daily life and personal
characteristics are accounted for. In the workplacgob insecurity and lack of social supports
significantly increased the risk of psychological distress, bigreater decision authori ty also
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increased it. Workplace effects, however, were not moderated either by family factors or by the
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A Smith, Mustard, and Bondy (2008) used path analysis to show thiatw job control |, high
environm ental stress andlow household income have a cumulative effect on both physical
activity and health status, even accounting for personal stress levels.

A Marchand and Blanc (2010) showed that occupation did not play a significant role in psychological
distress at work, whereas the presence &focial support at work decreased the risk. Substantial
effects for nonwork and individual factors were found, including neighborhood, social support
outside the workplace, demographics, physical health, personality traits, and life habits .

A Smith and Bilecky (2012) found that, over a tweyear period, changes irpsychological demands
of the job had a stronger influencen the onset of depression than changes in job control,
controlling for age, gender, marital status, presence of children, level of education, and physical and
mental health status.

Other researchers in Canada have exploited other datasets to explore tiode of workplace factors on
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Canadian Community Health Survey linked to the Ontario Health Information Plan and Canadian
Institute for Health Information databases to show thatow job control was associated with an
increased risk of hypertension among men, but not among women, with healthy behaviours not playing
much of a role. Marshall and Tompa (2011) analyzed the Survey of Labour Income Dynamics data to
demonstrate thatthose doing parttime or contract work did not report poorer health in subsequent
years, while those inprecarious forms of employment (characterized by irregular schedule,
substantial unpaid overtime, no union coverage, low earnings, rannual pay increase, no pension
coverage, no supervisory responsibilities, manual work) reported poorer general health or functional
limitations in subsequent years.

Franche, Williams, Ibrahim, Grace, Mustard, Minore, and Steward (2006) analysed data gatdefrom
female health care providers in Ontario and associated the presence of clinical depression wiigh
worker effort with low reward ; a high level onegative spillover from work to family ; andhaving
children under the age of 18 at home. Lowsuppor t from work also played a role as didow
education . The conclusions were that the association between working conditions and depression is
mediated by increased negative worko-family spillover, and the impact of having young children is
mediated by deceased positive familyto-work spillover.

Finally, Gilbert-Ouimet, Brisson, Vézina, Trudel, Bourbonnais, Masse, et(2011) implemented and
evaluated a workplace intervention to improve health among white collar workers in a single
organization providing insurance servicego the general population. The intervention involved
multiple changes in the workplace that affected psychological demands, decision latitude and social
supports, including: employee consultations, employeeanager meetings, promotion otareer/skills
development, and slower implementation of projects in order to reduce workload, and organizing of
work teams to promote synergy.

The results of the GilbertOuimet et al. (2011) study showed that that three psychosocial work factors
significantly improved after the intervention: psychological demands (excessive workload,
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difficult/fast work, etc.), social support (cooperation from supervisors and workers), andeward
(income), as shown by respect and esteem. As well, the prevalence of lowkacneck and shoulder
symptoms and of high psychological distress both diminished, suggesting a link between health and
psychological factors. Shorterm beneficial effects observed at six months were maintained at

30 months for both health indicators, aml they were intensified for psychological distress. These results
suggest that interventions aimed at improving psychosocial work factors may lead to sizeable
improvements in health indicators.

Outside Canada, there has been considerable work conductedtbe subject of workplace factors and
health. For the most part, these studies have come to the same conclusion as the Canadian studies and
the overviews in the previous section regarding the negative influence on worker mental health of
imbalance between @mand and control, and between effort and reward.

In the UK, the results of analysis of the 2007 Adult Psychiatric Morbidity Survey data (Clark et al., 2012)
indicated that job stress (as measured byeffort -reward or demand -control imbalances ) together

with lower levels of work social support and non-work stressors (such as recent stressful life

events, caring responsibilities, lower levels of notwork social support) were independently associated
with common medical disorders such as anxiety and depression. Navork stressors did not appear to
make people more suseptible to work stressors, suggesting that addressing work stressors alone
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In their prospective/longitudinal epidemiologic study of 386 workers in the US, Gerr, Fethke, Anton,
Merlino, Rosecrance, Marcus, and JoneZ0(4) observed strong associations between psychosocial risk
factors (demand -control ) and work organizational factors (veekly stress and job change) on the one
hand, and physical health as indicated by musculoskeletal outcomes on the other hand. Moreottese
associations were in the hypothesized direction; for example, higdemand/low -control and frequent

job changes were associated with high incidence of poor musculoskeletal outcomes. This suggests that
prevention of occupational musculoskeletal disordes may require attention to psychosocial
organizational factors in addition to physical factors.

Finally, in an analysis of crossectional data in Norway, Torp, Grimsmo, Hagen, Duran, and Gudbersson
(2013) found that, high psychological job demands combined with high control and social support
correlated significantly with high work engagement , defined as being dedicated as absorbed and
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correlated significantly with high levels of depression. However, engagement can mediate the effects of
control and social support on the level of depression. Encouraging enterprises to improve worker
engagement in addition to focusing on preventing diseases may be worthwhile in wkplace health

promotion because engagement is contagious and closely related to good work performance.

Effects oforkehealth operformance

In this final section of the review, we present the results of reseeh linking worker health to job
performance, effectively making the business case for improving worker health. In some cases the
connection to organizational performance is made as well. As noted earlier, this literature is sparser
than that examining the factors contributing to worker health.
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increased absenteeism, tardiness, and intention to quit, all of which had a negative effect on the
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called healthy organizationsz defined as those with low rates of iliness, injury and disability in its

workforce z these authors found that such companies tend to be competitive in the market place,

suggesting that policies to enhance worker health could benefit the bottom line.

Lowe (2006) analysed the results of an EKOS survey of 2,000 workers in Canada and focused on
worker stress and its causes and effects. He found that those working over 50 hours a week were
considerably more likely to experience stress, and about half of respondents said stress had caused
them physical and mental problems. As for the productivity effects, at least half of workers reported
that stress had frequently or moderately led to lowemquality of family life, lower quality of work, lower
guantity of work, and a greater tendency to leave a workplace.

Park (2007) used data from the 2002 Canadian Community Health Survey (CCHS) and several cycles of
the National Population Health Survey (NAS) to show that various workplace stress factors had

differing significant cross-sectional and longitudinal associations with job performance. For example,
high job strain (demandcontrol imbalance) and active jobs (high demands and control) were

associaed with reduced work activities and taking disability days. Physically demanding work was
related to absence from work in the past week and reduced activities two years later. Perceived job
insecurity was associated with subsequent noemployment. Social apport and positive coping
mechanisms were found to be protective factors for workers, mitigating the influence of many work
stress indicators on job performance. On the other hand, negative coping behaviours were likely to
increase work impairments.

Gilmour and Patten (2007) also used CCHS and NPHS data to demonstrate an association among

depression, work impairment and absences, and lost productivity. The analysis also revealed that the
association of depression with work impairment persisted when takingnto account the effects of
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collar occupations or having night/evening shift work schedules accentuated the link between
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the availability of coworker support buffered the impact of depression on job performance. There was

also evidence that the effects of depression on job performance can be long lasting.

Burton (2010), in her review of the international literature and research on worker health for the
World Health Organization, identified a number of outcomes of poor worker health at the enterprise or
firm level. Economic costs related to poor physical héta (as indicated by injuries on the job) included
the time needed to write up the incident and investigate it, interruption to production, higher insurance
costs, recruitment and training costs if replacement employees were needed, the lower quality and
productivity of replacement workers, and reduced productivity due to absenteeism and presenteeism
of injured workers. Poor mental health of workersz indicated by symptoms of depression, anxiety
disorders and burnoutz was also found to have costs to the éerprise, particularly in the form of lost
productivity due to fatigue, difficulty concentrating and making decisions, lost interest in work,
withdrawal from colleagues, difficulty managing daily tasks, and difficulty coming to work, all of which
contribut e to poor job performance.
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CCOSH (2012) similarly identified the outcomes of a mentally unhealthy workplace as increased
conflict and strain, headaches, burnout and anxiety and a higher incidence of accidents, errors,
incidents, injuries, and absenteeismpresenteeism, all of which led to increased withdrawal behaviours
and turnover, reduced productivity and increased costsAddressing psychosocial stressors, therefore,
can lead to greater job commitment, attachment and retention, resulting in increased gitability,
customer satisfaction, task performance, morale and motivatian

Burton (2010) identified a number of costs of poor worker physical and mental health for the

workplace in terms of lost productivity and higher costs for the employer. Burton citecevidence to
indicate that mental health problems cost Canadian businesses $33 billion Canadian dollars per year in
2002, if non-clinical diagnoses were included such as burnout and subclinical depression (The Scientific
Advisory Committee to The Global Bsiness and Economic Roundtable on Addiction and Mental Health,
2002). More recently, the Mental Health Commission of Canada (2013) indicated that the potential
impact of mental illness on productivity in the workplace in terms of absenteeism, presenteeisamd

exits amounted to about $6.4 billion in 2011. At the level of both society and community, Burton
identified the potential outcomes (costs) of poor worker health in terms of poor family life, lower

income and spending power, uncompetitive enterprises ahlower economic prosperity, and lower

social wellbeing and wealth.

The UK National Institute for Health and Clinical Excellence (NICE) (2009) produced estimates of the
costs of mental ill health to UK employers and the costs saved by promoting good wolkpe mental
health. NICE estimates that poor workplace mental health cost a UK employer with 1,000 employees
£835,355 ($1.4M) in 2006 due to increased absenteeism, presenteeism, and turnover. In the same size
workplace, improving the management of workplae mental health by means of prevention, early

action to combat stress and early identification of problems could decrease losses to productivity by up
to 30 per cent and result in annual savings of £250,607 ($397,713). NICE also mentions the potential
benefits of improved mental health for the employer in the form of increased productivity, potentially
enhanced reputation of the organization and increased morale. According to NICE, increased worker
health can also result in benefits at the societal level @uto improved wellbeing and reduced health
inequalities (owing to income and unemployment).

3.3Conclusions from tHéeraturereview

Three main conclusions can be drawn from this review. First, while there hdmen a fair amount of

research into the effects of literacy training on worker health, the evidence is more limited as to the
mechanisms by which this occurs. Specifically, it is not well understood how training influences health
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social resources), which in turn leads to healthier behaviours? What is the role played by personal and
workplace factors in this relationship? These are questions the UPSKIHealth will attempt to address.

Second, psychosacial factors related particularly to demand, control and reward/recognition, social
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The link between these psychosocial workplace factors and worker health is sometimes shown to

operate through the intermediary variable of job stress, and to be compounded by other workplace and
employment characteristics (e.qg., firm size, clarity of goals, job security), @ AOO08 O AET AAI T C
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and lifecycle traits (such as having young children, and household income) and psychosocial traits
(such as resilience, motivation, motivation, trust and strong social networks). There has been general
consensus on these factors ithe literature, in some instances based on Canadian data. However in only
a few cases were the factorsomprehensivelyncluded and analysed, as they will be in this project.

Though individual socioeconomic, lifecycle and employment factors are often intdoiced into the
analyses as control or moderating variables, they are rarely the primary focus of the analyses, nor are
differential results by sub-groups presented. In the UPSKILL Health and Mental Outcomes Study, the
issue of health inequities for specifi sulbrgroups will be thoroughly explored.

Finally, there has been less done in previous research with respect to the contribution of worker health
to job and organizational performance, which if demonstrated in a more robust manner, could make
the businesscase for intervening to improve worker health. Associating job and workplace
performance with worker health will be carried out in the UPSKILL Health Study to produce
considerable evidence on the economic importance of enhancing worker health.

With the UPSKILLtrial dataset, we have most of the variables that have been considered in the
literature as contributors to worker health, most of the measures used to measure worker health
outcomes, plus comprehensive measures of job and organizationanformance. These all will be
presented in the methodological description in the next sections.
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4. Developing and testing a conceptual model of worker

and workplace health
4.1 UPSKILLddlth conceptual model

The literature review indicates that various individual and workplace factors cardirectly affect a
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the potential to affect healthindirectly through various factors suchasLES skills, health literag, and
psychosocial capitalAs a result, LES training togetherx EOE OAOET 00 | AAEAOQOET C
health z may affect job and firm performance.

The UPSKILLHealth study represents a practical and rigorous approach to identifying the role played
by LESand other factors in the health of workers and of the workplace. The first stepas to develop a
conceptual model of literacyand essential skills physical and mental heatt, and job performance, in
order to guide thesubsequentresearch and analysis for this project

Thefar left hand sideof the modelincludes various worker and workplace factorsidentified in the
researchliterature as affecting worker health. These he#th determinants comprise the variousbaseline
sociodemographic, lifecgle, human capital (including LES), psychosociatontextualand employment
characteristics of the individual, along with characteristics of the firmsuchas its size andvorking
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The middle part of the model specifies the main channels by which changes in workplace health and
workplace mental health are thought to occur, particularlythrough the influence ofhealth literacy and
behaviours related to safety at work.Theright hand sideof the model illustrates how worker and
workplace health can enhance job performance and the performance of the organizationat is, its
business outcomes.

The model presentsa high level summaryof the types of variables to b included in the analysisThe
LES training intervention (the arrow at the top of the diagram)is understood to achiewe its impacts
primarily by enhandng human capital (i.e., literacy and essential skillsncluding health literacy), but
alsoby building psychological and social capital (confidence and trust, for example).
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Figure 8 Conceptual Model biteracy and Essential Skjlldealtrand Performance
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4.2Analyti@l strategy

The UPSKILLHealth study will apply the conceptual model described abovéo UPSKILLirial data
through an in-depth quantitative analysis of individual and workplace determinants ophysical and
mental health and related outcomes, and the role played by nemealth related interventionsz such as a
workplace LES training prograny in shaping these outomes.In essence, the quantitative analysis is a
series of path analyses. The rich information mvided by UPSKILL trial participantsat baseline
supports analysis ofthe inter-relations amongvarious health determinants and outcomeghased on
cross-sectional correlation. Also, by taking advantagef the UPSKILLtrial data on theLESintervention
and the repeated measurements of the conditions, determinants, and outcomes before and after
training delivery, we are hopefulthe final analysiswill identify the pathways by which health may be
influenced.

It is important to note that the analysisof worker and firm outcomesis longitudinal only in terms of the
LES trainingintervention used in the UPSKILL trialsince the available data on conditions before @h
after are specific to this intervention.This permits us toobservethe direct and indirect impacts of LES
training, but we are unable to observe changes over time resulting from othéwypothetical
interventions targeted to particular aspects of the worlplace. The associatiorwe aim to explore
between hypothetical changes in workplace factors and health and performance outcomes is
necessarily basednly on crosssectional data(at baseline).

After developing and empirically testing the conceptual model sing UPSKILLlrial data at baseline, v

will apply the model to individual-level outcome data from UPSKILL, involving a broad range of
variables and focusing particularly on outcomes experienced by participants. Where the data permit (as
to sample size), ve will consider effects for specific subgroups by gender, age, income, LES level,
immigrant status, etc. We will also focus on outcomes at the workplace level. To carry this out, we will
use regression analyses to explore the determinants of physical antental health, including health
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related to business and performance outcomes.

Although this study will include a genderbased analysisz conducting quantitative analyses separately

for men and womenz our strategy is touse a combined sample tdirst investigate relationships among
variablesbefore conducting subgroup analysis by gender. This iprimarily due to the small sample of
men (27.7 per centof all participants), which may not providemay not have sufficient statistical power

to truly contrast differences between gendes. Since no differencesvere found at baselinebetween

men and women regarding mental health, physical health or health litacy, as presented in last section,
using a combined sample may not introduce substantial error as a first exploration.

Figure 9 presents a diagram that sumap the analytical strategy and correspondingesearchquestions
for the UPSKILL Health study
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Figure 9 Andytical strategies of UPSKILL Heg@jthantitative daja
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model through
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analyses of...
i Il
Individual and Assess the impa
workplace of LES
determinants of training/intervent
health ) ion

Empirically test
the conceptual
model

Stage 2: Model Potential impact

Stage 3: Model

Stage 1: Model the mechanisms the effects of Impact of LES of other
nealiiand by which LES workplace factor: training interventions
performance training affects on health relatedto stress

J

health and work stress

Research Research Research Research
question #1 question #2 question #8 question #

This first report look s at the three left boxesin section 5,we present resultsof our efforts to model
health and the mechanisms by which LES training and health literacy might improve ieGults of
modelling performancewill be presented in asubsequentreport). Finally, we exploresome of the
workplace factors thatmight influence health and mental healh.

4.3Research questiorsnd variables

Below are more detailed versions of the research questions presentegiarlier, providing more
specificity as to the variables identified in the literaturewhich will be considered, and showing the
presumedrelationships between outcomes of interest and variousther characteristics and factors
This section also expands on thesesearchquestions by specifying hypotheses about the variabde
that will be included in themodels.. T OA OEAO O M fingibn®dftbe vaiabe$ denaindddn
the brackets.
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As reflected in theabovediagram, analyses related tdResearch questions#1 and#2 will test the

validity of the conceptual model developed for UPSKILHealth. Research questiong3 and#4 assess

the impact of the LES training intervention on health and performance, and what this may tell us about

the potential impacts of other workplace interventions.

Research question #1: \phieonal and businksdosa f f ect woandmental 6 p
healthand ho®

This question exploresve AO AAOAT ET A PAOOTI T AT AT A AOOET AOO AEAC
including physical health, mental health, job stressyork -home satisfaction, overall weltbeing and

workplace health and safetyas well asthe contribution of these factors to worker health and the
pathways by which these effectsoccur.

Health = f (baseline worker and firm characteristics)

Worker health [as measured by mental health, work stress, perceived job satisfaction, overall
wellbeing/life satisfaction, physical health (overall physical health, bodily pain, role physical and
physical functioning, presenteeism and absenteeismynd working safely], is explained in terms of:

A worker sociodemographic and lifecycle characteristics (e.g., age, marital status, presence of young
children at home, household income, immigration status);

A human capital traits including literacy skills (practice and confidenceri using them), education
level, education experience, attitudes to learning, health literacy level;

A psychosocial capital (seHefficacy, resilience, future orientation, trust, network density and size);

A employment conditions (hours, wages, benefits, tempary/permanent job, involvement, control);

A business characteristics (e.g., size of business, expenses on training per employee, and union rate).
The mechanismsy which literacy and essential skills training affect health include:

A health literacy: ability to read, understand and communicate health information and complete
health forms;

A psychological capital: seHefficacy, motivation, resilience, control, confidence, future orientation

A social capital: supports, networks, trust, participation

Research quasn #2¥What #ectdoes physical and memtaltthaveonjobperforman@e

This question explorest xEAO AACOAA x1 OEAOO8 EAAI OE § PEUOEAAI
overall well-being) affect their job performance andbusiness outcomes (e.g., occupationhgalth and

safety, overall firm performance), as well as howesults vary by sociodemographic group

Performance = f (health, baseline worker and firm characteristics )

Strong physical, mental health and workplace hetd of the individual (less stress, higher work
satisfaction and overall quality of work life (QWL) are hypothesized to contribute tpositive job and
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organizational performance outcomes relating to productivity, absenteeism, errorgnd costs.These
analyses will control for personal sociodemographic, human capital, psychosocial and employment
characteristics, as well as firm characteristics.

Researchuestio##3: What is thapact dfEStraining ophysical and mertahlth and
jobperforman€e

This question exploresthe mechanisms by which norhealth related intervention (such as literacy and
AOOAT OEAT OEEI T O OOA ant petfoin@ncd tHEsadiriprovet] ie&tAmXeréntist AA1 OE
impacts for specific subgroups related to sociodemograhic variables (e.g.immigrants, women) will

be assessed as well other possible moderators of the program for job performance (avgrking

conditions).

i) Health =f (LES training, baseline worke r variables s)

LES trainingcan leadto positive health outcomes viatwo pathways: (1) improved literacy including
health literacy (being able to read and understand health information) andafe work practices
(including working safely and emergency preparedness and ability to follow safety procedurgsor
(2) enhanced intermediate psychosocial outcomes such confidence, resilience, sdffcacy and
networks (leading to greater mental health and life satisfaction, less stress), controlling for baseline
characteristics.

i) Job performance = f (LES training, health, baseline worker variables controls)

To the extent thatLES traininggeneratespositive health outcomes, itmay directly and indirectly
contribute to positive job and organizational performance outcomes relating to produvity, errors,
costs, injuriesand retention.

Researchuestion ##ow might other hegdflated workplace interventions influence
physical amdentahealthand job perfoance?

Data permitting, this question exploresthe ways in which other types ohealth related interventions
focused on workplace factors (such as reduiag work stress or increasng job control or recognition)
may potentially A EZAAO x1 OEAOOS EAAI OE AT A DPAOA& Oi AT AA OEOI
i) Health =f (changes in worker variables)
Worker health can be improved by modifyirg workplace variables, such as reducing hours (less

overtime), increasing hours (less paritime), providing more support for skills development,
providing flexible hours for family, clarifying goals, etc.

i) Performance = f (change in health, change in worker variables)

Performancemay be improved by modifying workplace variables shown to affect health (indirect
influence on performance throughless stress and better mentahealth.
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4 .4Datasources

Data sources for employee information include th&JPSKILL trialbaseline employee survey (n=1,438),
the Test of Workplace Essential Skills (TOWES) instrument (n=1,438), and the job performance
measurements by theemerit assessments of Canadian Tourism Human Resource Council (CTHRC
(n=984) .0

The baselinesurvey asked questions abouf | D1 T endpldyinént, health, education and training, LES
levels and literacy practices (i.e.frequency of activities of such as reading, writing, completing forms,
making calculations, etc.), attitudes toward themselves anttheir work situations, as well as social
networks and activities. The TOWESnstrument used for this projectassesgstwo dimensions of

literacy: document use and numeracyEssential skills such as Communication and Working with Others
were measured by iR I O 1T 1 #mefitassdsginents

Even thoughall UPSKILL Trial participants responded tohe employee surveyat baselineand
participated in a baselineTOWES assessmerindividual missing items inboth measureswere
unavoidable. As a result, the samplinat can be used in analysifor any given variableis smaller than
the baseline sample of 1,438.

For subsequentanalyses, datasourceswill also include the follow-up employee survey (n=790)

CTHRG® énerit assessments of job performance following the tervention (n=641), and the TOWES
assessment at followup (n=79619). The response rate of the first job performance assessment was less
than 60 per cent, while that of the second assessment was less than 40 per cent. If past- changes of
performances ae used, the number of observations available would be less than 34 per cent of the
overall sample.The smaller sample size at followup for x I O E As€edtidl skillsand other
measurementsin the employee performance measurementmight impair the capacityto detect smaller
effects of variables in upcoming analyses. However, SRDC waibpt different analytical strategies(see
Discussion section to mitigate againstthese challenges.

The UPSKILLltrial alsoincluded pre-and posttraining surveys andorganizational needs analysesvith
employers. The above mentioned employee data are linked to these employer data based on
anonymous employee identification codesTo ensure confidentiality, all personal/identifying
information previously collectedwas removed from the analysis dataset prior to any secondary
analyses being conducted fodPSKILL Health

4.5Empiricamodels

The complex effects and causal relationshigsetween physical and mental health, personal and
workplace factors, and performancecall for multi -stage empirical analyss to identify the relative
importance of various mediating and moderating factors on worker healtfand the transmission
mechanisms by whichthis is influenced byLES training.We are usinga three-stage desigrto the

analyses, ach stageof which is describedin more detail in Appendix C.

For the four occupationfomesed on in this report however, the correct number is n=856.
A portion of the sample had twodpllB@WES assessments.
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A Stage 1 Identify the effectsof worker and workplace characteristicson physical and mental health
and performance;

A Stage 2 Explore themechanismsy which LES training geneates health and performance
outcomes and

A Stage 3 Examinemoderating factors and subgroup differences

This report focuses on the Stage 1 analysissults from Stages 2 and 3vill be presented in future
UPSKILLHealth reports.

Stage 1Effects olorker and workplace characteristics on mental and physical health

For the first stagewe applieda path analysigto individual -level outcome data fromthe UPSKILLtrial
(and some of the firmlevel data), involving a broad range of variables and focusimgarticularly on
mental and physical healthas well as health literacyln keeping with the exploratory nature of this
study, we first conducted measures ofbivariate association(i.e.,correlations) on all variablesto
understand the quality of UPSKILL measurements

We thenidentified the most promising areas of investigation to create moreprecise estimates of
different relationships within the conceptual model.Finally, we used regression analyses to explore the
relationships amongvariables and their specific rolesin the conceptual model

From our preliminary dataanalysis(essentially, measures ofbivariate association) many variables
were found to have either weak correlations or none that were statistically significant. In some cases,
the absence of correlationsvas expecteddue toa lack of prior theory. Inother cases, the lack of
significant correlation is likely due toan insufficient degreeof variation in the UPSKILL sampléata
(e.q., ceiling effectsvhere most participants rated themselves highly) or to higher levels of missing
data (measures at the end of the survey were not completed to the same extent as those at the
beginning).

From this first stage of empirical testingwe identified three areasthat we felt warranted further
investigation, based onother researchand the quality of the UPSKILL datdor eacharea, we
considered the effects of these variables in terms of their mediating or moderating roles in the main
relationships being examined?!

1) Health literacy and its influence on mental health : Does health literacy directly affect mental
health, or does its effecpass through channels such as psychosocial variablesd. motivation and
engagement, selefficacy, attitudes to learning, resilience and sekisteem)? In other words, does
health literacy have a direct effect on mental health or are there mediators in that relationship?

2) The relative effects of different workpla ce characteristics and conditions on mental health :
What are the relative influences of workplace characteristics, work stress, and work satisfaction on

A mediator variable specifies how or why a particular effect or relation occurs. A moderator variable
affects the direction or the strength of the relation between a predictor arithaes, @itcome.
moderator variable indicates under what particular condition an effect can be expected.
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mental health? To what extent do work stress and work satisfaction act as mediators in the
relationship between workplace characteristics and mental health?

3) The link samong essential skills, healthy working practices and physical health: The UPSKILL
trial showed that LES training improved job performance in terms of working safely participants
were about 12 percentage points more likely to surpass industry standards after training compared
to the control group.Given this, @ numeracy!/literacy/health literacy skills help job performancein
terms of working safely?Does working safey have an effect on physical health?

Figure 10 indicates the three path analyseconducted
Figure 10 Path analyses for the conceptual model testing

(1) Healthteracy and other essential skills » Mental Health

T Psychosocial variables/

(2) Workplace and firm characteristics » Mental Health

T Work stress, work satisfaction/

(3) Workplace characteristics, health literacy. » Physical Health

»

T Safeworkpractices —

The following section describes the results of our analyses these three areas.
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5. Results

This section presentsvhat we feel are the most importantresults of the first stage of empirical testing
of the conceptual modeldescribed above in terms of their relevance to the UPSKILL Health research
guestions presented earlier. Full results of all analysesare available on request

5.1Associatios amongvariables

First, correlations and othermeasures ofassociation were conducted to identify variables to be
included in the modek (See AppendiesD and Efor detailed tables).The following arethe main
findings from this analysis;all associatiors are statistically significant ata level ofprobability of less
than 10 per cent.

A Health literacy (ascale created by SRD@nd safe workpractices (a performanceassessment
measure) were both associated witha number ofsociodemographic variables, essential skills,
psychdogical capital, ®cial capital and workplace factorsSpecificaly, health literacywas strongly
associated with selfefficacy (0.25), resiliencg(0.29) and motivation and engagement (0.24)
whereasthe variable safework practiceswas more associated with attitudes to learning (0.20)

A While small associationsvere found betweensafework practices @ combination of working safely
and knowing emergency procedure$ and sociodemographic variables (e.geducation), larger
associationswere found for specificvariables related topsychdogical andsocial capital (e.g.
motivation and engagement) and literacy skills

A Numeracywas associated withhealth literacy (0.28) andsafework practices (0.25). Document use
was associated with bothof these variablesas well (0.14 and 0.18 respectively)

A Safework practiceswere positively associated with two firm-level factors: workforce size (0.12)
and the proportion of employees enrolled in a union (0.13). Other firmevel factors presened
limited associations with outcomes. Only expetitures on training per capita was associated with
higher work stress (0.12).

Mental health

A Mental health, life satisfation, reducedwork stress and quality of work life presened important
associations (>0.20) particularly with workplace characteristics such as work control, workng
conditions and work-home satisfaction

A Mental healthwas associated withhealth literacy (0.23). Mechanisms to explain this association are
unclear at this point. Attitudes to learning, motivation and engagement and sedfficacy are
pathways to explore

A Mental healthwas highly associated withreducedwork stress (0.40) and quality of worklife (0.28)
but negatively associated with physical health-0.19). This latter finding was not expected the
possibility of this being a statistical artifact(i.e., spurious finding)will be explored further.
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Physical health

A Physical healthwas associated withhealth literacy (0.12), literacy (0.10) and confidenceiri T A8 O
literacy (0.13). One possible pathwayor this relationship is the influence of health literacy and
literacy on occupational health. The association betweesafe work practicesand physical health
was small (0.09) but significant

A Physical healthwas notstrongly associated with workplace factors (e.gworking conditions) but
presented some correlation with network size (0.17)and age ¢0.14).

Together, these resultsdentify variables that demonstrate strong relationships or associations with
health and mental health. In particular, theyconfer a potentialrole for essential skills training to
improve mental and physical healthThey also confirm health literacy as aimportant component of

the model, whose preciseole needs to befurther explored. This first step of analysisalsoallowed us to
exclude from theconceptualmodel variables whichdid not show moderate or important strength of
association. Average expdtitures ontraining per employee, social inclusion and having children under
12 years of ageat home areall examples of variableexcludedfrom further analyses for the time being.

The nextstep of our analytical strategy was to identify which variables were strongredictors of

xT OEAOOS8 EAAI OE. Addutined infthe @ektinreeEsdcionsQOuve used regressionmodels to
estimate the relationships outlined aghe three most promising areasof investigation in Figure 10,
above For this next step of analysiseach regression was estimated as a generalizeddiar model using
Statistical Analysis System (SAS) software, taking into account potential intcduster correlations
within a given firm (n=88 firms). Variables have been standardized to facilitate interpretation of
coefficients before estimation (unstandardized results can be founith Appendices I, J and K).

It should be noted that these regression model estimates were based omss-sectional (i.e., baseline)
data, so results do not suggest trends over time. In addition, the sample size for some model estimates
varied; while the overall sample size was of 1,419 observations for this study, most results included a
maximum of 800observations due to missing items in the variables used for estimation. Given the
extensive analyses involved at this stage, we have chosen to present only the most important results in
the bodyof the document more detail is presented in the Appendicesnd full analyses are available
upon request

5.2HealtHiteracy and ental health

The first series ofregressionmodels looked at the relationship between health literacy and mental

health 12 both directly and indirectly, as influenced by a set of psychseocial variables such as general
self-efficacy, resilience, motivation and engagement, attitudes to learning, and selfteem. We started

by examining the direct effect of health literacy alloA j OEA OAAOA 11T AAiT 6qh A1 100
OAOEAAIT AO 00 A E-den@yraphic harde@ridtis. WelindlEded numeracy and document

use in the base regression model to orol for the effects of these two literacy skillsand isolate the

effectof health literacy.

As assessed by an SRib€ated measure and thd@ ZFespectively.
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Table 1 Effects of health literacy on mental hg@idise model)

Estimate  Empirical Pr>|Z|
j Standard

Intercept 0,1686 0,181 0,3516
Health Literacy score 0,3146 0,0356 <.0001
Numeracy score -0,1055 0,0483 0,0291
Document Use Score -0,0503 0,0405 0,2143
Age 0,0534 0,049 0,2752
Social network (size) 0,088 0,0378 0,0197
Gender (refemale) 00922 0,1662 0,6457
Highest level of education (ref. Less than hi
school diploma)

University degree -0,0698 0,1403 0,6187

College -0,0376 0,1407 0,7891

Trade/Vocational/other 0,0039 0,1408 0,9777

Apprentice -0,2011 0,3624 0,5788

High School diploma 0,1427 0,1177 0,2253
Marital Status (ref. Single, was married)

Partner/married -0,0112 0,1215 0,9268

Single, never married -0,2105 0,149 0,1577
Born in Canada (ref. No, outside Canada) -0,103 0,0851 0,2263

Number of observations=789

As we can see from Table 1, health literacy had a positive and highly significanédictive effect on

i AT OA1T EAAI1 O£0001) ikdicaing that thdse viorkers with higher levels of health literacy
also reported better mental health. This resulsuggestsanimportant role for health literacy in the
design of potential interventions to improve workplace mental health

Although our main purpose was to identify the predictive effect of health literacy, & also observe that
numeracyz along with social network sizez had a predictive dfect on mental health, although not
nearly to the same degree as health literacy. Interestingly, document use was not found to have a
statistically significant effect Together, these results suggest that literacy in general may be less
important to mental health on its own than as a means of improving health literacy, which is clearly the
more important factor.

Our next step was tae-estimate the model by including each of thdive psychosocial variables
identified aboveto explore their individual and collective effectson mental health The resultsof these
regressions can be seen in Appendix, Butin summary, eachvariable had astatistically significant
predictive effecton mental health,with the exception ofattitudes to learning.

Third, we looked at the mediating role of psychosocial variables in the relationship between health
literacy and mental health OEAO EOh OEA AgOAT O O1 xEEAE GeBAOA O
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do this, weexamined the change of the estimated coefficient dfealth literacy from that presented in
the base model (Table 1), when the psychosocial variables were added to the regression modable 2
presents theestimated coefficients for health literacy in the standardized regression when eactof the
psychosocial variablesvasincluded.

Table 2 Coefficientand standard error (St) health literacwhenaddingpsychosocial variables

Coefficierg standardizedegression of health
literacy(SE)
(Table BDBase modgl 0.3146 (0.04)
Selfefficacy 0.25(0.03)
Resilience 0.27 (0.05)
Motivation and engagement 0.28(0.04)
Attitudes to learning 0.32 (0.04)
Selfesteem 0.260.04)
ALL 0.24 (0.04)

Note All coefficiesdre significant at.p001

We observe that with the exception of attitudes to learning, all coefficients decreased compared to the
base model, suggesting that these variables appear to be important intermediary variables in the
relationship between health literacy and mental healthparticularly self-efficacy and seHesteem.
However, even when all five psychosocial variables are included in the regression, the coefficient of
health literacy only decreases from 0.31 to 0.24. Taken together with the results from the base model,
this suggests that despite the influence of these psycksncial variables, health literacy has a strong,
direct predictive effect onthe mental health of workers in the UPSKILL trial

Overall, these resultssuggestthat health literacy can havea direct effecton mental health.
Interventionsthat could improve health literacy couldalso potentially improve mental health.We can
alsostate that selfefficacy and selfesteem playmediating rolesin this relationship.

5.3Workplace characteristics and mental healt

The secondarea identified for further investigation concernedthe direct effects ofworkplace and firm-
level characteristicson mental health and the possibility of a mediating role for work stress and
satisfaction at work (see the second element dfigure 10).

To determine this, we first estimated a base modetegressionwith a series ofrelevant workplace and
firm -level characteristicssuch as firm sizeand unionization. Since we learred from the previous model
that health literacy was a significant predictor for mental health, wéept it in the model for this
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analysis, as wellasthe psycho-social variables previously used We also controlled for the same
sociodemographic variables as itthe other areas of investigation, in order to be able to compare the
strength of predictive effects.The resultsof the base model regressioffior workplace characteristics
and mental healthare presented inTable 3.

Table 3 Effects of workplace characteristicsmental healtfbase model)

Estimate Empirical Pr > |Z|
Standard

Intercept 0,0262 0,1994 0,8956
Control at work -0,0441 0,0386 0,2528
Homework satisfaction 0,0918 0,0438 0,036
Intrafirm relations 0,07 0,0307 0,0228
Work conditions 0,0768 0,0509 0,1311
Firm size (ref. large (=>200))

Small (<50) 0,1306 0,1838 0,4773

Medium (=>50 and <200) -0,04 0,1742 0,8186
Union rate 0,0242 0,047 0,6065
Health literacy score 0,1778 0,0396 <.0001
Selfesteem 0,1988 0,0477 <.0001
Seltefficacy 0,1919 0,0571 0,0008
Age 0,0981 0,0453 0,0304
Social network (size) 0,0167 0,0345 0,6282
Gender (refemale) 0,0758 0,0611 0,2147
Highest level of education (ref. Less than
high school diploma)

University degree -0,2463 0,1405 0,0796

College -0,12 0,131 0,3596

Trade/Vocational/other -0,1608 0,1345 0,2318

Apprentice 0,3852 0,739 0,6022

High School diploma 0,0614 0,1247 0,6223
Marital Status (ref. Single, was married)

Partner/married 0,0208 0,103 0,8396

Single, never married -0,0944 0,1276 0,4597

Born in Canada (ref. No, outside Canada  -0,0045 0,0908 0,9605
Number of observations=733

From this base model regression, we observe that workplace and firlevel characteristics did not

AppAAO OF PI AU A 1 AET O OI1 A ET AEEAAOQET ¢ AibBPITUAA
to the influence of selfesteem, health literacy, and sélefficacy. Neither firm size nor the percentage of

staff enrolled in a union had any effect on mental health, for example. Only wehlome satisfaction and
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the quality of (intra-firm) staff relations had a statistically significant effect on mental healttalbeit to a
much lesser degree than health literacy, se#steem, and selefficacy.

We thenmodelled two potential mediators of workplace characteristicsz work stress and satisfaction
at work z to identify their relationship with mental health, both separately and together. Not
surprisingly, work stresswas found to bea strong predictor of mental health { =0.30, p<0.000%, see
Appendix G, Table 11 As validation,we looked at factors that might influence work stress and found
that health literacy reduced work stressj 1 Emt8 p 1 h , & [didn®rk-iome IGlance, intrafirm
relationships and especiallyworking conditions (results available on request)

Satisfaction at work also significantly predicted mental health(; E 128pg0.0175; see AppendiG,
Table 12), albeit not tothe same degree as work stres®\gain as validation, we explored the predictors
of satisfactionat work, and found only self-efficacywas a strong predictor of satisfaction at work
(results available on request)

As indicated inthe second sequence in Figure 10, our goal was also to explifreither work stress or
satisfaction at work (or both) played a mediating role in the relationship between workplace
characteristics and mental healthTable 4summarizes how the workplace and firm-level coefficients
changel from the basemodel (in Table 3 when work stress and satisfactiorat work were introduced
to observe their mediating effects

Table 4 Coefficients and standard error (SE) for workplace characteristics dingnnamtk
relatedmental health variables

Work control| Workkhome Intrafirm Work Firm size Union rate
satisfaction relations conditions
Base model -0.04 (0.04)| 0.09 (0.04) 0.07 (0.03) 0.08 (0.05) | Small=0.13 (0.1 0.02 (0.05
Med=0.04 (0.17)
Workstress -0.02 (0.04 0.06 (0.05) 0.04 (0.03) 0.03 (0.05) | Small=0.05 (0.17] 0.02(0.04)

Med=0.08 (0.17
Satisfaction at | -0.08 (0.04)] 0.07 (0.05) | 0.06 (0.03) | 0.03 (0.06) | Small=0.12 (0.18 0.03 (0.05)

work Med=0.05 (0.17

Both work stress| -0.05(0.04) 0.04(0.05) 0.03 (0.03) -0.02(0.06) | Small=04 (0.1 0.02(0.04)
andsatisfaction Med=0.08(0.17

at work

As Table 4 illustrates, lhe coefficientsof workplace characteristics(variables along the first row) did
not change muchfrom one row to anotherwhen we added work stress andsatisfactionat work, both
individually and together. In other words,these variablesdid not play an important explanatory role in
our model of mental health based on the UPSKILL trial data

We knowfrom the literature, however, thatworkplace characteristicssuch as working conditions and
AT T 00T 1T 1T OAO 11 A bfaxtors inrodatal Aedlth. WE dabimfed) Dénjth@t their influence
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in our analyseswas likely felt through interaction with other variables, and was possibly captured by
satisfaction at work or work stress. For example,  is possiblethat lack of control at work or
dissatisfaction with work -home balancemight have been captured by the measurement ofwork stress.

The final modelwe used to investigate the relationship between workplace characteristics and mental
health included all thesevariablestogether. Here, we foundvork stress was still the strongest
predictor of mental health ( =0.29, p<0.000% see Appendix GTable 13); satisfaction at work was also
apredictor, albeit to a much lesser degre¢ =0.11, p<0.03). While this finding is consistent with the
literature, the absence oflirect effectson mental healthof other relevant workplace characteristics
was unexpected, since variablesuch as work controlare typically associated with depression and
anxiety (Clarketal., 2012).

We also foundthe predictive power of selfefficacy on mental healthwas reduced when work stress

and career satisfactionwere included. Thisfinding is consistent with social cogniton theory, that self-
efficacy is affected bypoth the environment (in this case, in the workplace)and satisfactionwith T T A8 O
achievement(Bandura, 1989).

Together,these resultshighlight that work stress and satisfaction at work have important mediating

effects on mental health. Thegupport the notion that workplace characteristics in and of themselves

AOA 1 AOO EI b1 OOAT O Of1 irhbwrtted roe® dfludndeiwv@idstressaAdd | OE OEAT
satisfaction at work. We can also extrapolate thahterventions to help workers cope with stress at

work may positively influence mental health, particularly if they involve means toenhancex T OEA OO
health literacy and sense o$elf-efficacy.

5.4Safe wrk practiceand physical health

The final set of regression models examined the third element of the conceptual model identified in
Figure 10, the relationship between safe work practices and physical health.

Safe work practices in the context of the UBKILL trial isa variablederived from the emerit

DAOA&AI Of AT AR AOOGAOOGI AT 68 )OO AT i AETAO T AOAOOGAOQCETT 1
guidelines for proper lifting techniques oruse ofpersonal protective gear such as gloves) and

demonstrated knowledge of emergency procedure®ue tothe fact that not allUPSKILL participants

undertook a performance assessmenthe total sample size to test the third aspeadf the conceptual

model is much smallerthan for other areas(n=837 participants had a result for the working safdy

assessment). The resultingeduction in statistical power limits our ability to detect small effects of this

variable on physical health, only moderate or large effects, which we suspect are unlikely.

As it happens, wne of the variablesof interest in the first regressionmodel for this area of investigation
had ary effecton safe work practices(seeAppendix H, Table 14)Although numeracyhad a significant
effecton safe work practices it was very small, anddocument use had no significant predictive effect.
Health literacy on the other hand, was found to play a small but significant rolAs a resultwe camot
conclude that essential skills hd a predaminant role in explaining why participants failed or passdthe
performance assessmengs a result of unsafe work practices

The same result can be obsendgsfor the subsequent models€onducted on the relationship between
safe work practices and physical healthsafe work practicesdid not have anyeffecton physical health
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composite score of the SA2 or on any of the physical health subscale$n addition to the potential lack
of statistical power, the lack of effecimight be explained by tle fact that the SF12 does notspecifically
measurework -related injuries. All results from the four modelsrelated to safe work practicesand
physical healthcan be found inAppendix H (standardized results) andAppendix K (non-standardized
results).
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6. Discussion

6.1Implications forurtherquantitativeanalyses

Theresults of these analysepoint to potential opportunities and issuesfor subsequentanalysis of the
effects ofmental and physicalhealth onjob performance. First,it is clear thathealth literacy appears to
have a direct effect on mental healthandthat literacy and numeracyappear toaffect mental health
partly through their correlation with health literacy. Since literacyand numeracy arealso expected to
affect performance directly,our investigation of the effects of health on performance must control for
theseessential skillvariables.

Second, the role of employment characteristics and workplace factors in explaining variati®sim health
was mainly found to bethrough the mediators of work stress andsatisfactionat work, rather than
through direct effects However, employment characteristics and workplace factors maipiemselves
have direct effectson job performance.Our subsequentinvestigation of the relationship between
performance and employment baracteristics/workplace factors will determine if similar mediating
effectsapply.

Third, the evidencefrom UPSKILL performance assessmenssiggess that safework practices have no
significant correlation with physical health, at least in this studylt alsosuggess that the issue of
endogeneity between health andusinessperformance may not be substantial. In other wordshealth
has an impact on job performancgand job performance impacts healthbut the effects in either
direction are not strong.

That said,there was much less performance assessment data available for our analysis tluta on
health and psychosocial factors. As a resulfactors found in our early analysesto contribut e to health
may show different results (usuallyby becoming insignificant) in the sample of observations with valid
job performancedata. If we determine we have sufficient longitudinal data to conduct detailed job
performance analyses, aensitivity analysis will be conducted to understand whether sample selection
is an issue In other words, our analysis will use the best available evidence (with the highest statistical
power) as possible;if the sub-group of workers for whom we have performance data differs
substantially from the group for whom we have only survey dat, we will qualify our interpretation of
the results accordingly.

The conceptualframework specifies that businessrelated outcomes such as job performance,
workplace health and safety, absenteeismould be affected by employee health. The firgthase of
testing described aboveshows the empirical model is capable of identifying mediating factorof which
health literacy, self-esteem, seHlefficacy and work stress were found to be most importaniTherefore,
in the secondphase of testing we will estimate how someperformance outcomesmay vary in relation
to these and otherhealth, psychosociabnd workplace factors.

The next stages of analysiswill also examine how variousindividual and workplace factors and
outcomesmay havechanged as a result othe UPSKILLtraining intervention (for particular subgroups)
and the effect of health and mental health on job performanc&he results presented aboverovide
some guidance on which factors arékely to be of particular importance (e.g, the mediating role of
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some psychosocial variables in the relationship between health literacy and mental hedjtlit the same
time, these resultsalso show thatsubsequentanalyses regarding businessand performance outcomes
will have to address issues oftatistical power because of the small number of observations available.
Our mitigation strategy is to usethe baseline data to infer the resulting businesand performance
outcomes and confirm thesepredictions againstthe impacts found inthe UPSKILLtrial .

6.2Implications for qualitative data collection and analysis

The resultsof the first stage of empirical analysislsoinform the qualitative component of UPSKILL
Health, which focuses on the experiences @idividuals who participated in the training intervention.
Specifically, the goalof the qualitative componentis to identify how low levels of LES may have affected
their physical or mental health, the role of health literacy, an@vhat coping strategiesparticipants used.

The results of the first and second series of moddksting will inform the designof the data collection
protocols for the focus groupswith workers and the interview s with literacy experts. For example, the
initial results reported here suggest that health literacyis strongly influenced by essential skills,
especially numeracy this link could bemore thoroughly explored through questions about the nature
of these connectionsand the aspects of health literacyon which participants may haveexperienced
greater improvement (e.g, reading medical information,treatment compliance, etc.)Similarly, the
finding that health literacy can havea direct effect on mental health, while conferring anediator role to
self-efficacy and seHesteem prompts questions about how improved literacy and numeracymight
influence these qualities

Finally, the second series of modslprovidedinform ation on the importance of workstress andto a

lesser extentsatisfactionat work to workersd | AT O AThesg fthdirg<sEggest two relevaniines

of inquiry with respect to workplace LEStraining : doeswork stress limit motivation or uptake of the
training? Are there enabling factors in the workplace thatould positively A ££A A O leainiogpR O 0 6
new essetial skills? We will aim to explore these factors in our upcoming interviews and focus groups.
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Appendix A:Empirical Models

Stage 1: Identifying Factors of Employee Health and their Potential Effects Barformance/Business
Outcomes, through Baseline Exploration

In the first stage, preliminary exploratory analysis will be caducted to identify the factors to be
incorporated into the model. Then regression will be used to establish the relative importanad the
factors. Specifically, multivariate regressions of the following model are estimated:

O r E € E £ n T, (1)

where:
3 is a measurement of mental or physical health of workdrat period 0 (baseline);
"E is a row vector of personal traits (age, disability, education, skills, employment,

confidence, networks, etc.) of worker at period 0 (baseline);

is a row vector of firm characteristics (size, intrafirm relations, learning culture,

: policies, etc.) of workeri at period 0 (baseline);

E is a row_vector of LES skills of worker at period 0 (baseline) of workeri at period
0 (baseline);

3 is a row vector of psychosocial capital of worker at period 0 (baseline);

n is a row vector of healthy practices of worker at period 0 (baseline);

rh h h AOA OEA OAOEI 60O AEAAOI 0086 AEEAAOO 11
FOFAT A coefficients; and

T is the unexplained factor of health of worker i at period O (baseline).

Using the baseline measurements, the estimated coefficients can be rescaled to effect sizes such that
comparisons across different factors are meaningful. Estimating equation (1) wil BOT AOAA A O A
the relative importance of various factors that influence health. Since the average impacts of UPSKILL

on these factors have already been established, the first set will shed light on how a Foealth related

intervention suchas UPSKI, 1 AU AZZAAO x1 OEAO6O EAAI OE ET AEOAAC
psychosocial capital, health literacy and healthy practices. For example, if there is an intervention that

will change only the level of seliefficacy, byYoh OEAT OEA Efageindirédddiféetoni 6 O AO
health through selfefficacy can be calculated @@ YOsQ¢ 0 Qi 0 QEQY®E £ SQE 0 Qi 0 'QE 0 Q¢ &

The research framework also specifies that business related outcomes, such as job performance,

workplace healthand safety, absenteeism, and other nehealth business outcomes could be affected

Au AipilTUAAOGSE EAAI OE8s 4EAOAE OAh ET OEA EEOOO OOA
AOOGET AOGOTPAOAE Oi AT AA T O0ATT AO OhardusinessHdotars tArbughial UAA O
model similar to that of equation (1):
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® | "E 3 E 3 n g o, (2)
where (noting that variables described above are not described below again):

is a measurement obusiness/performance outcomes related to worker i at

® period O (baseline);
is a row vector of worker mental or physical health measures and indicators of

T worker i at period 0 (baseline);

) EO A Al 1 OiT OAAOI O T &£ EAAI OEG6O AEOAA
estimated by the regression coefficient;

> b b h AOA OEA MEAAOQTI 006 AEEAAOO 11 EAAI OE C
R foe 0 and
b is the unexplained factor of business outcome related to worker i at period O

(baseline).

The estimated values of (effects on health) together with the estimates from equation (1) will help

determine how the indirect effects of anofE AAT OE OA1T AOAA ET OAOOAT OEIT 1T | OC
training) could affect business outcomes through improved employee physical and mexthealth. Using

OEA DPOAOGET 600 AgAibPIi A 1T £ Al E-bfledy Oddveddgd indidet efil@o0EA A O |
the intervention on business outcome can be calculated BYGEQ¢ 6 Qi 0 Q¢ 6 Q¢ ¢

OYO | $Qt0Qi DQEYWEE | $QE 0 Qi V'QE 0 QL&

Stage 2: Examining the Mechanisms by which UPSKILL LES Training Generates Health and
Performance/Business Outcomes

The impact analysis of UPSKILL has already identifiedehmpact of workplace LES training on various
measures of the variables included in equations (1) and (2). That is, the following equations have
already been estimated:

(A — Y— o0, (3)
where:

is @ measure of change from baseline to post UPSKILE for all variables in
health (health literacy, healthy practices, mental health, physical health,

@ employment, general skills, LES skills, psychosocial capital, job performance,
business outcomes, etc.);

y is a 01 indicator of worker i belonging to the UPSKILL program (traininggroup
or not;

— is the average impact of UPSKILL on measurement Z; and

0 is the unexplained change.

Social Research amemonstration Corporation 59



Conceptual Model Testing
UPSKILL Health and Mental Health Outcomes

However, it is unknown what mechanism and specific channels by which LES training affects

Ai 1 TUAAOGS EAAI OE AT A ET qBtade andlfsi Eillextend Defisiage] AA8 .
models to examine the changes due to LES training. Specifically, the effects on health are modelled as:

o 1 E ¢ E g f A (4)

where:

0 is the change in mental or physical health of worker between baseline and post

LES training;

E is a row vector of changes in personal traits (if there is any) of workdrsince
baseline;

¢ is a row vector of changes in firm characteristic (if there is any) of workersince
baseline;

E is a row vector of LES skill changes of workeérsince baseline;

3 is a row vector of psychosaocial capital changes of workésince baseline;

~ is a row vector of the changes in health literacy and practices of workesince

N baseline;

I h h h AOA OEA MEAAOQT 006 AEEAAOO 11 EAAI OE C

¢

is the direct effect of LES training on éalth to be estimated as a regression
coefficient; and

- is the unexplained changes of health of workdrsince baseline.

The average direct effect of LES training on health will be estimated as the coefficient on thé 0
indicator of the program,} . However, UPSKILL may also affect other health factors as specified in (3).
For example, if LES training has an impact on the level of sefficacy by—, then its average indirect
effect on health through selfefficacy can be calculated @ 'O $© Q'Qi M@BOE EHOFYI ¢ "QE Q¢ "Q
— T . If LES training had an impact on health either directly or only through se#ffficacy, then its

total impact on health can be decomposed into two componentsthe respective indirect efect and the
direct effect:

00 O £ OB GAADOBI O'QE Qe "Q . (5)

The second stage analysis of the effect of LES training on health can also be extended to examine the
direct and indirect impacts (through health) on business/performance outcome, similar to that of (2):

o " E ¢ E g N YoE g 0, (6)
where:

is the change in a business/performance outcome of workéibetween baseline
and post LES training; and
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is a row vector of the changes in mental or physical health of workebetween
T baseline and post LES training.

Also similar to the estimation of (2), the estimated coefficient df represents the mpact of LES
training on business/performance outcome directly, while its indirect effects on business/performance
outcomes through health are calculated a® & 5 » with the rest of coefficients are estimates of the
impact of changes in personal trdas, firm characteristics, LES skills, psychosocial capital, and health
literacy and practices.

Stage 3: Examining Moderating Factors and Subgroup Differences

The literature review indicates workplace factors affecting worker health can be modified to enhance
worker health; a performancebased reward scheme would be an example of this. The thisthhge of
analysis, therefore, will aim to identify possible modifidle factors (and their potential effect if they are
modified) using subgroup analysis: i.e., by dividing the sample into subgroups for some modifiable
workplace factors and then reestimating equations (1) to (6) above reestimated for each subgroup
using regression techniques.

Substantial differences in the estimates between subgroups defined by workplace factors would reveal
those that could be modified inanorfE AAT OE OA1 AOAA ET OAOOAT OEI 1T O EI
performance and organizationalperformance. For example, if there were large differences in outcomes
between workers in workplaces where performance was rewarded and those where performance was
not rewarded, then the case could be made for recommending such a measure to improve worker
health and performance.

Similarly, differences by subgroups defined by individual characteristics such as age, gender, education,
skills, disability and immigrant status would enable identification of particular population subgroups
deemed at greater riskfor poorer health outcomes and who could therefore benefit from policy or
programmatic intervention. Note that this analysis depends on sample size, i.e., whether or not there
are sufficient observations within a particular subgroup.
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Appendix B:Psychosocial measures, health measures and
workplace variable (stage 1)

Concept Description Scale, No. of items and example
Skills
Literacy Practices Participantso fr| A Literacyquestionsfrom the Longitudir
reading literacy and numeracy Study of Adult Learning
A 11 questions
A Participant frequently does, and is cor
in doing, math
Document use Essential Skills level A  TOWESssessed #1

Numeracy

Essential Skills level

TOWESssessed #1

Psychosocial

Variables
Selfefficacy Participant believes in their ability to] A Generalized Sefficacy Scale
perform tasks A 10items
A Participant finds it easy to accomplish
Selfesteem Participant s owaetv| A Shgleitem SefEsteem Scale
A 1item
A Participant perceives she/he has high
esteem
Resilience Participantsd ab| A Abbreviated Conmavidson Resilience
difficulty Scale
A 2items
A Participant ability to recover from iline
hardship
Workplace Participant has goals and works tow; A  Motivation and Engagement Scale
Motivation/ those goals A 11items
Engagement A Participant persists in their job despite
challenges difficulties
Social Number of contacts participants hayy, A General Social Survey questions
Inclusion/Capital number of organizations participanty A 5 multipkpart questions:
(network participated in 3 network questions aed@agement
engagement) guestions
A No. of persons participant contact s tc

various kds of support, and no. of diffe
types of organizations participant has
participated in.
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Concept

Description

Scale, No. of items and example

Health literacy,

Health & Life
Satisfaction
Health Literacy Participant s diteracy| A SRDC developed health literacy scale
in health A 5items
A Exent to which participant understand
various healtblated textual and arithm
content (see below)
Health Participantsd vi| A SF12Health Survey
affects work and mwoorkactivities A 12 items
A Participant difficulty in physical activiti
work because of health
A Additional 4 questions selected by SR
from a variety of sources (see questio
below)
Stress Participants feel that most days are| A From SH2 Health Survey
stressful A 1item
Life Satisfaction Extent to which participants are sati{ A Life Satisfaction question
with life A 1item
A Participant is satisfied with life
Workplace variable
Qualify of Work Lifg Participantsd ev| A WorkRelated Qualityife Scale
satisfaction and contentment with jo| A 23 items
career and training A Participant is satisfied with job
Work Stress Participants feel under pressure atV] A SubscaleVorkRelated Quality of Life
feel excessive levels of stress at wo Scale
A 2items
CareefSatisfaction Participants have a clear set of goal SubscaléNork Related Quality of Life
at work opportunity to use abilities at work o Scale
encouraged to develop new skills. A 6items
Employers provides sufficient suppg
training and opportunities.
HomeWork Employer provides flexibility for to fif A SubscaléNork Related Quadity.ife
Satisfaction around family time, satisfaction with Scale
working hours, limanager promotes | A 3 items

flexible working patters.

Social Research amemonstration Corporation

63



Conceptual Model Testing
UPSKILL Health and Mental Health Outcomes

Concept

Description

Scale, No. of items and example

Work Control

Employee is able to voice opinion of

A SubscaleVork Related Quality of Life

involve with decisions in its area of \ Scale
A 3items
Work Condition Overall satisfaction, recognition of tf A  SubscaléWork Related Quality of Life
good work and safety of the work Scale
environment. A 3items
Total Workload Sum of all hours worked in a week NA
(including second job)
Occupation Housekeeping room atterid@nbup NA
(HRA)
Kitchefi Group (KITCHEN)
Front desk agénGroup(FDA)'
Food and beverage serv&soup
(FBS)
Atypical schedule Variable schedule NA
Usually weekdays
Usually weeadnds
Usually evenings/overnight
Firmlevel variables?
Expense ittraining Amount spent on all forms of trainin NA
on and off site (per employee)
Union rate Percentage of employees in a union NA
Firm size Small: less than 50 employees NA

Medium: Between 50 and 199 empl
Large: More than 200 employees

*Source Establishment Profile

Healtlguestions used in the UPS#iheys

The UPSKILL demonstration project utilized th&F12v2 Health Surveywhich measures selperceived
overall health; how a person feels and how well s/he is able to do her/his usbactivities (see Gandek,
Ware, Aaronson, Apolone, Bjorner, Brazier, Bullinger, Kaasa, Leplege, Prieto, & Sullivan, 1998; Ware,
Kosinski, & Keller, 1996).

Additional questions were also developed to focus on the workplace context and to better assess
mental health. Additional questions include:
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1. In general, would you say your mental health is:

Excellent
Very Good
Good

Fair

Poor

®Poo TR

From GSS, question SRBiL15; also same as Canadian Community Health Survey (CCHS) question on
perceived mental healthsomewhat similar to SB Q7; included to show overall mental health status
and relationship with literacy, stress and coping/resilience.

2. Thinking of the amount of stress in your life, would you say that most days are:

Not at all stressful?
Not very stressful?

A bit stressful?
Quite a bit stressful?
Extremely stressful?

o0 TR

From GSS question SRH_Q130; included to show relationships among literacy, stress and
copingresilience.

3.)7T OEA PAOGO v xAAEOh AAIT OO Ei x [T AT U AAUO EAOA UI

illness?
injury?
stress?
some other health condition?

oo op

4. Inthe next 4 weeks, about how many days do you expect 0T [ EOO x| OE AAAAOOA 1|

illness?
injury?
stress?
some other healthcondition?

a0 op

Social Research amemonstration Corporation 65



Conceptual Model Testing
UPSKILL Health and Mental Health Outcomes

HealtHiteracyguestionsised in the UPSKHdselinesurveys

Both the Short Test of Functional Health Literacy in Adults-T®FHLA)XNd the Rapid Estimate of Adult

Literacy in Medicingd REALMR)were considered to assess particiB 1 006 EAAI OE | EOAOAAU
advice of several Canadian experts, both were rejected as being inadequate measures and

inappropriate for the UPSKILL project.

Instead, SRDC worked with Scott Murray of Data Angel, who has had much research experientieein

literacy field, to develop a subset of the IALS literacy questionnaire to assess health literacy more
AEOAAOI U8B 7A Al 01 OOAA #EAx3 Cup dokandidd wih ogr pid@YaOET T O
added a few other items to try to unpack the pssible impacts of limited and marginal health literacy,

and the coping strategies people use to deal with it.

5. Aot of health information is confusing and unclear z including pamphlets, medical forms,
advertisements, and instructions from the doctor or p  harmacist. How confident do you feel
filling out medical forms by yourself?

Extremely
Quite a bit
Somewhat
A little bit
Not at all

©PoO0TO

From Chew et aR004 (see also Wallace et.aR006); included as a screening question to identify
limited and marginalhealth literacy, to correlate with other HL items

6. How often do you have someone help you read medical materials?

a. Always
b. Often
c. Sometimes
d. Occasionally
e. Never

From Chew et al004 (see also Wallace et aR006); screening question used to identifpited and
marginal health literacy, as well as coping strategies

(If answer ad above:)

7. Some people find it stressful to depend on others for help to understand and use health
information, such as figuring out how much medication to take, or if you should get a flu
shot. How stressful do you find it to rely on others to understand and use health
information?
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Not at all stressful?
Not very stressful?
A bit stressful?
Quite a bit stressful?
Extremely stressful?

P20 TR

8. If you had difficulty understanding and using health information (such as figuring out how
much medication to take, or if you should get a flu shot) which of the following best
describes what you would do?

Do nothing

Ask a friend or family member for advice

Ask advice from someone in my comunity

Try to find the information out on my own

Ask my doctor or another health professional to clarify
Make a guess

Other

@~pooow

Included to identify coping strategies associated with low health literacy

9. Inthe past 12 months, which of the following happened to you because health information
was not clear? (Check all that apply)

Missed an appointment?

Took the wrong medication, or too much/too little?

#1 O1 AT860 11T AAOGA T O AAAAOGO T AAAAA OAOOEAAOGe

Had difficulty managing a medical condition (e.g., diabetes)?

Had an accident or injury at work?

Had difficulty deciding if a treatment would be good for you?

7AOAT 60 AAIT A O PAOOEAEDPAOA ET AAAEOEIT O AAT (
$EAT80 GCAO OEA EAAI OE AAOA UT O TAAAAAe

Had difficulty making changes to improve your health (e.g., quitting smoking)?

None of the above

T TSe@TmeoooTe

Included to show potential impacts on health/health practices because of low health literacy AND lack
of clearlycommunicated health information.
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Appendix C:Stage B Canceptuaimodel testing

1. Health literacy and mental health

Health literacy / Motivation and engagement, Sefficacy, Attitudes to learning, etc—» Mental Heglth
Literacy skills (?)

Analytical steps to examine this question are the following:

Model 1: Estimate the impact of health literacy on mental health.

0 Q¢ dAwdRO 1 ¢ (AAI @EBDACBARBE I'E DOAEDO

¢ is the health literacy score of workeri at period 0 (baseline);
) is a row vector of essential skills scores (numeracy and document use) of workiet
E (baseline);
. is a row vector of personal trais: age, sex, education, marital status, social
E network size, and immigration of workeri at period O (baseline);
f is the unexplained factor of worker mentahealth i at period 0 (baseline).

Model 2: Estimate impact of psychosocial variables (five equations to be estimated separately) on
mental health.

DQt d@DB®O T 1 OOUAEIBEEI'EDOAEDO
is a set of psychosocial variables (Setffficacy, motivation and engagement,

n attitudes to learning, resilience and selesteem) of worker i at period 0
(baseline);

is a row vector of essential skills scores (hnumeracy and document use) of workiet
(baseline);

is a row vector of personal traits: age, sexducation, marital status, social
network size, and immigration of workeri at period 0 (baseline);

i is the unexplained factor of mentahealth of worker i at period 0 (baseline).
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Model 3: Estimate the impact of health literacy on psychosocial variablgself-efficacy, motivation and
engagement, attitudes to learningresilience and selfesteem).

0i @o ¢ ¢ (AAI EBACBARBEI'E HOAEDO
¢ is the health literacy score of workeri at period 0 (baseline);

is a row vector of essential skills scores (hnumeracy and document use)wbrker i

E at period 0 (baseline);

is a row vector of personal traits: age, serducation, marital status, social
network size, and immigration of workeri at period 0 (baseline);

Model 4: Estimate the impact of health literacy and psychosocighriables (five equations to be
estimated separately) on mental health.

D Q¢ gAa@Ro r ¢ (AAlI EBDAGARAQUAEI3EEIE DOAED O

is a set of psychosocial variables (Sedffficacy, motivation and engagement,
'” attitudes to learning, resilience and selesteem);
¢ is the health literacy score of workeri at period 0 (baseline);
) is a row vector of essential skills scores (hnumeracy and document use) of workiet
E (baseline);
- is a row vector of personal traits: age, segducation, marital status, social

network size, and immigration of workeri at period 0 (baseline);

2. Workplace characteristics and mental health

Work conditions, Work-home satidaction, —»  Work stress, Work satisfaction —» Mental Health
Intra-firm relations (?)

Following the same procedure than above, four models are tested:

Model 1: Estimate impact of workplace characteristics on mental health.

0Qt d@OdROr K xIT OEDI AAAEOI¢ (AAl EDACRAAQAEDPOUAET
T,

is a row vector of workplace characteristics (work controlwork-home
i satisfaction, intra-firm relations, work conditions) of worker i at period O
(baseline);
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is a row vector of firm-level characteristics (firm size and union rate) of worker

(baseline);
¢ is the health literacy score of workeri at period 0 (baseline);
. is a row vector of personal traits: age, sexgducation, marital status, social
E network size, and immigration of workeri at period 0 (baseline);
! is a row of psychosocial variables (seléfficacy and selesteem) of worker i at
n period O (baseline);
i is the unexplained factor of mentahealth of worker i at period 0 (baseline).

Model 2: Estimate impact of workplace mental health (work stress and satisfactioat work, to be
estimated separately) on mental health

D Qe OBODRO [ E x| OEEAA]I QEOI¢ (AAlI BEE4 OAENMOOUA I

is a set of variable related to workplace mental health proxies (work stress and

E work satisfaction) of worker i at period 0 (baseline);
. is a row vector of firm-level characteristics (firm size andunion rate) of worker i
€ (baseline);
¢ is the health literacy score of workern at period 0 (baseline);
. is a row vector of personal traits: age, social network size, seducation, marital
E status, social network size, and immigration ofvorker i at period 0 (baseline);
. is a row of psychosocial variable (seléfficacy and seHesteem) of worker i at
n period 0 (baseline);
i is the unexplained factor of mentahealth of worker i at period 0 (baseline).

Model 3: Estimate the impacts of workplace conditions on workplace mental healtfwork stress and
satisfaction at work, to be estimated separately)

wéi@ORO T 1 xT OEDI AAREOI¢ ( AAl BEE4 OAEDQO OUAET

is a row vector of workplace characteristics (work control, homework

i satisfaction, intra-firm relations, work conditions) of worker i at period 0
(baseline);

. is a row vector of firm-level characteristics (firm size, and union rate) of workei

& (baseline);

¢ is the health literacy score of workeri at period 0 (baseline);
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is a row vector of personal traits: age, social network size, seducation, marital

E status, social network size, and immigration of worker at period 0 (baseline);
. is a row of psychosocial variable (seléfficacy and seHesteem) of worker i at
n period O (baseline);

is the unexplained factor of workplace mentahealth of worker i at period 0
T (baseline).

Model 4: Estimate the impacts of both workplace céracteristics and related workplace health issues
on mental health.

0Q¢ dRamt o
r i xT OEPIAAXA OEEAAI QEOI¢ (AATI EBEE40AEOQO
noOUAET
is a row vector of workplace characteristics (workcontrol, home-work

i satisfaction, intra-firm relations, work conditions) of worker i at period O
(baseline);

is a set of variable related to workplace mental health proxies (work stress and
work satisfaction) of worker i at period O (baseline);

is a row vector of firm-level characteristics (firm size, union rate) of worker at
period O (baseline);

¢ is the health literacy scoreof worker i at period 0 (baseline);

is a row vector of personal traits: age, social network size, seeducation, marital
status, and immigration of workeri at period 0 (baseline);

! is a row of psychosocial variable (Sekéfficacy and selesteem) of worker i at
n period O (baseline);

is the unexplained factor of workplace mentahealth of worker i at period 0
T (baseline).

3. Working safely and physical health

Workplace and Individual characteristics, Health literacy —» Work safelyy Physical health

Two models will be estimated to answer these questions:

Model 1: Estimate the effects of numeracyl/literacy/health literacy skills on working safely.
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wé i QREAWAa ®
r f xi OEDI AAAEOI¢ (AAl BB 3EEI'EDOOAEODO

n pOUAEI
. is a row vector of workplacecharacteristics (work conditions, total hours worked
n atypical schedulg of worker i at period 0 (baseline);
( is a firm-level characteristic (rate of union)of worker i (baseline);
¢ is the health literacy score of worker at period 0 (baseline);

is a row vector of essential skills scores (numeracy and document use) of workiel

E at period O (baseline);
. is a row vector of personal traits age, social network size, sex, education, marital
E status, and immigration of workeri at period O (baseline);
. is a row of psychosocial variable (seléfficacy and seHestean) of worker i at
n period O (baseline);
is the unexplained factor of the performance assessment of worker i at period 0
T (baseline).

Model 2: Estimate the impact of working safely on physical health. Physical health is measured first as
a whole construct, and the three subscales of the 82 (bodily pain, role physical and physical
functioning) will be treated as an outcome.

vamoeo 1 fH 3ALEKR x1 OEDI AAREOI¢ (AAT @B 3EEIIT O

is a dummy variable that indicates if the workeli has passed the work safety

n assessment at period 0 (baseline).
. is a row vector ofworkplace characteristics (work conditions, total hours worked
n atypical schedule) of workeri at period 0 (baseline);
H is a row vector of firm-level characteristics (rate of union)of worker i (baseline);
¢ is the health literacy score of worker at period 0 (baseline);
) is a row vector of essential skills scores (humeracy and document use) of workiet
E (baseline);
. is a row vector of personal traits age, social network size, sex, education, marital
E status, and immigration of workeri at period 0 (baseline);
. is a row of psychosocial variable (seléfficacy and seHesteem) of worker i at
n period O (baseline);
i is the unexplained factor of physical health of worker i at period 0 (baseline).
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Appendix D:Working table afssociationdetween worker and workplace
determinants and outcomes

Mental Physical | Health Stress Work stresg Life Quality of Career Safework
health health literacy satigaction | working life | satigaction | practices
(performance
assessment
PASS (all)
Householidcome 0.04 0.02 0.12 -0.01 -0.01 0.06 -0.03 -0.09 0.189
Education (reverse ) 0.04 -0.11 -0.1 -0.04 0.07 0.03 0.07 0.09 -0.031
Age 0.16 -0.14 0.07 0.07 -0.04 0.10 0.10 0.04 -0.04
Gender *ategorical - - -
Immigratiorfcategorical - - -
Children under 12gid 0.01 0.02 -0.04 0.03 -0.02 0.02 0 0.07 0.1
Marital status** Cat. - - -
Selfefficacy (total) 0.25 0.11 0.25 -0.16 0.17 0.33 0.20 0.24 0.04
Resilience 0.20 0.14 0.29 -0.16 0.21 0.28 0.13 0.16 0.12
Selfesteem 0.27 0.07 0.15 -0.22 0.12 0.37 0.19 0.18 -0.018
Sociainclusion 0.01 0.005 -0.01 -0.03 0.03 0.03 0.01 -0.03 0.021
Networklensity 0.07 -0.01 0.08 -0.01 -0.004 0.10 0.05 0.05 0.01
Network size 0.01 0.17 0.14 -0.05 0.06 0.17 0.03 0.05 0.11
Motivation/engagement 0.15 0.10 0.24 -0.08 0.12 0.29 0.20 0.28 0.08
Attitudes to learning 0.21 0.198
Document u¢€OWES) -0.12 0.10 0.14 0.03 0.02 -0.05 -0.04 -0.08 0.18
Numeracy (TOWES) -0.11 0.19 0.28 0.02 -0.05 -0.06 -0.07 -0.17 0.25
Literaconfidence 0.04 0.13 0.30 -0.06 0.005 0.15 0.06 0.10 0.11
Reading favoriteiaity 0.01 0.11 0.19 -0.05 -0.003 0.07 0.02 0.05 0.04
Read or use information 0.002 0.10 0.21 0.03 -0.06 0.04 0.03 0.06 0.14
Worlcontrol 0.15 0.01 0.11 -0.08 0.09 0.34 0.45 0.58 -0.03
Workhome satisfaction 0.22 0.04 0.09 -0.16 0.20 0.42 0.45 0.51 -0.005
Workngconditions 0.19 0.06 0.03 -0.16 0.25 0.43 0.54 0.64 0.034
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Mental Physical | Health Stress Work stresg Life Quality of Career Safework
health health literacy satigaction | working life | satigaction | practices
(performance
assessment
PASS (all)
Workload (total hours) 0.05 -0.08 -0.03 -0.05 -0.03 0.07 0.06 0.08 -0.044
Occupatidhcaggorical
Atypical schedtteaggorical - - -
Intrafirm relations 0.11 -0.007 0.05 -0.15 0.15 0.29 0.40 0.44 -0.05
Work force size -0.04 0.006 0.021 0.05 -0.09 -0.08 -0.06 -0.10 0.12
Union and collective agreer -0.01 -0.09 -0.03 -0.004 -0.06 -0.04 -0.05 -0.09 0.13
Trainingxpense§per caitg) -0.007 0.006 -0.02 0.04 0.12 -0.06 -0.02 0.015 0.04
Spearman correlation {piie deletion)
Empty cells = Student, Anova,-sq@iree tests have been conductbhdsencategoricariables
Shadedells=associations significant at 10%
Boldedigures strongassociations (8)2
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Appendix E:Correlations between outcomes

Mental heakll Physical Health Literac] Stress | Work General life| Overall Career Safework
SF 12 healtkSF 12 | (5 items) stress satisfaction| quality of | satisfaction practices
working life

Mental Health 1.00 -0.19 0.23| -0.43 0.40 0.37 0.28 0.25 -0.04
Physical HealBF 12 -0.19 1.00 0.15 -0.08 0.05 0.09 0.03 0.01 0.09
Health literacy (5 items) 0.23 0.15 1.00| -0.10 0.13 0.11 0.06 0.04 0.15
Stress -0.43 -0.08 -0.10 1.00 -0.37 -0.31 -0.21 -0.18 0.03
Work Stress 0.40 0.05 0.13 -0.37 1.00 0.20 0.25 0.20 0.01
General life satisfaction 0.37 0.09 0.11 -0.31 0.20 1.00 0.31 0.26 -0.02
Overall quality of workieg 0.28 0.03 0.06 -0.21 0.25 0.31 1.00 0.59 -0.06
Caredsatisfactioat work 0.25 0.01 0.04 -0.18 0.20 0.26 0.59 1.00 -0.08

Spearman correlation {pesie deletion)
Shaded cells=associations significant at 10%
Bolded figures = strong associatia@y (>
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Appendix F:Results (standardizedModel 1

Table 5 Effects of health literacy andf@dficacy on mental health

Estimate  Empirical  Pr> |Z]

Standard

Intercept 0,1205 0,1924 0,5313
Health Literacy Score 0,2535 0,0338 <.0001
General sekfficacy 0,3176 0,0511 <.0001
Numeracy score -0,1182 0,0456 0,0095
Document Use Score -0,0492 0,0357 0,1684
Age 0,0348 0,0505 0,4904
Social network (size) 0,0508 0,0349 0,1455
Gender (refemale) -0,056 0,1777 0,7574
Highest level of education (ref. L high
school diploma)

University degree -0,1572 0,1548 0,31

College -0,1019 0,1425 0,4747

Trade/Vocational/other -0,0545 0,1511 0,718

Apprentice -0,2628 0,3848 0,4945

High School diploma 0,0928 0,1248 0,4569
Marital Status (ref. Singleas married)

Partner/married 0,0378 0,1154 0,7434

Single, never married -0,1607 0,1436 0,2629
Born in Canada (ref. No, outside Canada) -0,0698 0,0887 0,4314
N=773
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Table 6 Effects of health literacy and resilience on mental health

Parameter Estimate  Empirical Pr>|Z|
Standard
Intercept 0,3516 0,2278 0,1227
Health Literacy Score 0,2702 0,0525 <.0001
Resilience 0,1785 0,0795 0,0248
Numeracy score -0,2271 0,0601 0,0002
Document Use Score 0,0798 0,0567 0,1592
Age 0,0694 0,0968 0,4731
Social network (size) 0,0703 0,0753 0,3505
Gender (refemale) -0,93 0,2532 0,154

Highest level of education (ref. Less than h
school diploma)

University degree -0,2507 0,1909 0,1892

College -0,2972 0,2294 0,1951

Trade/Vocational/other -0,0006 0,2138 0,9979

Apprentice -0,2343 0,1715 0,1719
Marital Status (ref. Single, was married) 0 0 .

Partner/married 0,0948 0,2006 0,6367

Single, never married -0,2578 0,2017 0,2013
Born in Canada (ref. No, outside Canada) -0,2191 0,1221 0,0728
N=255
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Table 7 Effects of health literacy and Motivatind Engagemenn mental health

Estimate Empirical Pr>|Z|
Standard

Intercept 0,035 0,681 08514
Health literacy Score 0,2819 0,037 <.0001
Motivation and Engagement 0,144 0,0339 <.0001
Numeracy score -0,1102 0,0483 0,0225
Document Use Score -0,0543 0,0403 0,1777
Age 0,0438 0,0518 0,3979
Social network (size) 0,074 0,0376 0,0487
Gender (refemale) -0,1088 0,1681 0,8514
Highest level of education (ref. Less th:
high school diploma)

University degree -0,0615 0,1448 0,6713

College -0,0166 0,1423 0,907

Trade/Vocational/other -0,0149 0,1488 0,9201

Apprentice -0,1667 0,5234 0,7502

High School diploma 0,1613 0,1223 0,187
Marital Status (ref. Single, was married

Partner/married 0,0174 0,1223 0,8867

Single, never married -0,1807 0,1474 0,2203
Born in Canada (ref. No, outside Cana -0,103 0,0847 0,2237
N=760
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Table 8 Effects of health literacy and attitudes to learning on mental health

Estimate Empirical Pr > |Z]
Standard

Intercept 00479 01744 0,7837
Health literacy score 0,3164 0,0345 <.0001
Attitudes to learning -0,0256 0,0417 0,5387
Numeracy score -0,1032 0,0492 0,0361
Document Use Score -0,0482 0,0408 0,2375
Age 0,052 0,0503 0,301
Socialnetwork (size) 0,0885 0,0364 0,0152
Gender (refemale) -0081 0,1744 0,7837
Highest level of education (ref. Less than h
school diploma)

University degree -0,0546 0,1522 0,7199

College -0,0122 0,15 0,9354

Trade/Vocational/other 0,0228 0,1521 0,8811

Apprentice -0,1494 0,3542 0,6733

High School diploma 0,164 0,1265 0,1947
Marital Status (ref. Single, was married)

Partner/married 0,002 0,1225 0,9867

Single, never married -0,1994 0,1498 0,1832
Born in Canada (ref. No, outstimada) -0,0959 0,0858 0,2639

Number of observations=773
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Table 9 Effects of health literacy and ssdfeem on mental health

Estimate Empirical Pr>|Z|

Standard

Intercept 0,0876 0,1634 0,592
Health literacy score 0,2634 0,0353 <.0001
Selfesteem 0,2729 0,0464 <.0001
Numeracy score -0,0966 0,0475 0,0422
Document Use Score -0,0391 0,038 0,3028
Age 0,0348 0,0495 0,4825
Social network (size) 0,0443 0,0371 0,2323
Gender (refemale) 0,a75 0,1443 0,6268
Highest level of education (ref. Less thigh
school diploma)

University degree -0,1428 0,1367 0,296

College -0,07 0,1243 0,5732

Trade/Vocational/other -0,0271 0,1275 0,8315

Apprentice -0,0747 0,3803 0,8443

High School diploma 0,1265 0,1125 0,2608
Marital Status (ref. Single, waarried)

Partner/married -0,0088 0,1019 0,9313

Single, never married -0,1797 0,13 0,1669
Born in Canada (ref. No, outside Canada) -0,0169 0,0874 0,8462

Number of observations=762
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Table 10 Effects of psychosocial variables on mental health

Estimate Empirical Pr > |Z|
Standard

Intercept 0,0518 0,1909 0,7862
Health literacy Score 0,2361 0,0346 <.0001
Attitudes to learning -0,0914 0,04 0,0224
Motivation and engagement 0,0344 0,041 0,4012
Selfefficacy 0,2238 0,0569 <.0001
Selfesteem 0,2034 0,0464 <.0001
Numeracy score -0,1013 0,0457 0,0264
Document Use Score -0,0417 0,0359 0,2454
Age 0,0148 0,0491 0,7631
Social network (size) 0,0342 0,0337 0,31
Gender (refemale) 00077 0,1715 0,797
Highest level of education (ref. Less than
highschool diploma)

University degree -0,1747 0,1552 0,2604

College -0,088 0,1385 0,525

Trade/Vocational/other -0,0374 0,1481 0,8008

Apprentice -0,0292 0,3974 0,9413

High School diploma 0,1267 0,1293 0,3269
Marital Status (ref. Single, waarried)

Partner/married 0,0112 0,1094 0,9184

Single, never married -0,162 0,136 0,2336
Born in Canada (ref. No, outside Canada) 0,0099 0,0912 0,9136

Number of observations=741
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Appendix G:Results (standardizedModel 2

Table 11 Effects of work stress anental health

Estimate  Empirical Pr>|Z|
Standard

Intercept 0,0255 0,188 0,892
Control at work -0,0183 0,0363 0,6149
Homework satisfaction 0,0581 0,0446 0,1929
Intrafirm relations 0,0424 0,0308 0,1683
Work conditions 0,025 0,0494 0,6131
Workstress 0,2945 0,0445 <.0001
Firm size (ref. large (=>200))

Small (<50) 0,0552 0,1706 0,7464

Medium (=>50 and <200) -0,0748 0,1727 0,665
% of staff in a union 0,018 0,042 0,6692
Health literacy score 0,1388 0,0401 0,0005
Selfesteem 0,179 0,0485 0,0002
Seltefficacy 0,1695 0,052 0,0011
Age 0,1104 0,0403 0,0062
Social network (size) 0,017 0,0309 0,5825
Gender (refemale) 0,0311 0,0605 0,6078
Highest level of education (ref. Less thar
high school diploma)

University degree -0,1648 0,141 0,2423

College -0,0554 0,1279 0,6645

Trade/Vocational/other -0,0697 0,131 0,5946

Apprentice 0,211 0,3621 0,56

High School diploma 0,0792 0,1259 0,5295
Marital Status (ref. Single, was married)

Partner/married 0,0379 0,0961 0,6937

Singlenever married -0,0843 0,1185 0,4772
Born in Canada (ref. No, outside Canad:  0,0038 0,0838 0,964
N=733
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Table 12 Effects of work satisfaction on mental health

Estimate Empirical Pr > |Z]
Standard

Intercept 0,0174 0,1975 0,9296
Control at work -0,0801 0,0408 0,0494
Homework satisfaction 0,0742 0,0448 0,0981
Intrafirm relations 0,0601 0,0311 0,053
Work conditions 0,0314 0,0557 0,5731
Work satisfaction 0,1196 0,0504 0,0175
Firm size (ref. large (=>200))

Small (<50) 0,1163 0,1811 0,5208

Medium (=>50 and <200) -0,0455 0,1715 0,7907
% of staff in a union 0,0228 0,0478 0,633
Health literacy score 0,1819 0,0392 <.0001
Selfesteem 0,1988 0,0477 <.0001
Selfefficacy 0,179 0,0578 0,002
Age 0,1025 0,0454 0,0239
Social network (size) 0,0206 0,0344 0,5487
Gender (refemale) 0,0853 0,0614 0,165
Highest level of education (ref. Less tha
high school diploma)

University degree -0,2133 0,1397 0,1269

College -0,1128 0,1307 0,3882

Trade/Vocational/other -0,1613 0,1333 0,2261

Apprentice 0,3043 0,6674 0,6484

High School diploma 0,0615 0,1248 0,6221
Marital Status (ref. Single, was married)

Partner/married 0,0153 0,1005 0,879

Single, never married -0,0907 0,1256 0,4701
Born in Canada (ref. No, outside Canadi  -0,0002 0,089 0,9978
N=733
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Table 13 Effects of work satisfaction and work stress on mental health

Estimate Empirical Pr > |Z]
Standard

Intercept 0,0178 0,1859 0,9239
Control at work -0,0506 0,0392 0,1974
Homework satisfaction 0,0426 0,045 0,3435
Intrafirmrelations 0,0338 0,0307 0,2723
Work conditions -0,0151 0,0552 0,7839
Work stress 0,2926 0,0449 <.0001
Work satisfaction 0,1068 0,0485 0,0276
Firm size (ref. large (=>200))

Small (<50) 0,0428 0,1679 0,7985

Medium (=>50 and <200) -0,0795 0,1699 0,6399
% of staff in a union 0,0168 0,0429 0,6956
Health literacy score 0,1427 0,0396 0,0003
Selfesteem 0,1792 0,0482 0,0002
Selfefficacy 0,1581 0,0523 0,0025
Age 0,1142 0,0401 0,0044
Social network (size) 0,0204 0,0309 0,5081
Gender (refemale) 0,0398 0,06 0,507
Highest level of education (ref. Less than |
school diploma)

University degree -0,1359 0,1411 0,3356

College -0,0494 0,1275 0,6982

Trade/Vocational/other -0,0707 0,1296 0,5854

Apprentice 0,14 0,3133 0,655

High Schodiploma 0,0792 0,1262 0,5305
Marital Status (ref. Single, was married)

Partner/married 0,0328 0,0945 0,7283

Single, never married -0,0811 0,1167 0,487
Born in Canada (ref. No, outside Canada) 0,0075 0,0825 0,9273

Number of observations = 733
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Appendix H:Results (standardized) Mo€8|

Table 14 Effects of essential skills ansafe work practices

Parameter Estimate  Empirical Pr>|Z]
Standard

Intercept 0,426 0,1624 0,008
Work conditions -0,028 0,0231 0,256
Total hours worked in a week 0,024 0,0249 0,3%6
Schedule (ref. It depends)

Usually weekdays 0,3211 0,1763 0,0685

Usually weednds 04473 0,886 0,a77

Usually evenings/overnight 05479 0,1688 0,12
Union rate 0,062 0,031 0,63
Health Literacy Score 0,023 0,0264 0,3®7
Numeracgcore 0,098 0,0318 0,007
Document Use Score 0,018 0,0268 0,582
Selfefficacy -0,009 0,0275 0,725
Social network (size) 0,033 0,0262 0,212
Age 0,0006 0,0026 0,835
Gender (refemale) 0,002 0,0609 09707

Highest level of education (ref. Lésm high
school diploma

University degree 0,148 0,112 0,242
College 0,249 0,099 0,019
Trade/Vocational/other 0,273 0,10@ 0,006
High school diploma 0,208 0,0922 0,037
Marital Status (ref. Single, was married) .
Partner/married 0,00@ 008 0,938
Single, never married 0,0571 0,0957 0,5507
Born in Canada (ref. No, outside Canada) 0,008 0,0562 08849

N=404
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Table 15 Effects ouinsafe work practicem physical health (total score)

Parameter Estimate  Empirical Pr>|Z|
Standard

Intercept 0,129 0,388 0,727
Work conditions 0,0515 0,053 0,385
Total hours worked in a week -0,1B9 0,048 0,010
Schedule (ref. It depends)

Usually weekdays -00342 03923 09305

Usually weednds 01439 04368 0,7419

Usuallgvenings/overnight 00272 04285 09494
Unsafe work practices -0,0882 0,1223 0,471
Union rate 0,121 0,058 0,0128
Health Literacy Score 0,096 0,0459 00486
Numeracy score 0,133 0,068 0,0379
Document Use Score 0,0%8 0,053 0,389
Selfefficacy -0,023 0,0621 0,7®4
Social network (size) 0,082 0,05@ 0,089
Age 0,0002 0,00@ 0,986
Gender (refemale) -0,161 0,087 0262

Highest level of education (ref. Less than
high school diploma

University degree -0,208 0,239 0,382

College 0,0358 0,193 0,8525

Trade/Vocational/other -0,1%8 0,23 0,55

High school diploma -0,21@ 0,1726 0,202
Marital Status (ref. Single, was married)

Partner/married -0,089 0,158 0,523

Single, never married 0,028 0,189 0,893
Born in Canad@ef. No, outside Canada) 0,033 012 0,687

N=374
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Table 16 Effects oluinsafe work practicem bodily pain

Parameter Estimate Empirical Pr>|Z|
Standard

Intercept 0,423 0,388 0,278
Work conditions 0,023 0,049 0,634
Total hours worked in a week 0,038 0,0422 0,342
Schedule (ref. It depends)

Usually weekdays 01729 03919 0659

Usually weeadnds 03447 0404 03935

Usually evenings/overnight 01705 04555 0,7081
Unsafe work practices -0,03 0,0918 0,7434
Union rate -0,072 0,058 0,179
Health Literacy Score 0,178 0,0568 0,008
Numeracy score 0,0382 0,0709 0,592
Document Use Score 0,032 0,054 04%8
Selfefficacy 0,138 0,061 0,025
Social network (size) 0,1044 0,049 0,033
Age -0,0035 0,0059 055
Gender (refemale) -0,098 0,0853 0,256

Highest level of education (ref. Less than higl
school diploma

University degree 0,328 0,223 0,146

College 0,070 0,1741 0,687

Trade/Vocational/other 0,11 0,172 0,527

High school diploma -0,183 0,164 0,2612
MaritalStatus (ref. Single, was married)

Partner/married -0,024 0,1683 0,886

Single, never married -0,003 0,1871 0,981
Born in Canada (ref. No, outside Canada) -0,165 0,0951 0,087

N=402
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Table 17 Effects oluinsafe worlpractices omolelimitations fronphysicalhealth

Parameter Estimate Empirical Pr>|Z|
Standard

Intercept 0,0028 0,3881 0,9942
Work conditions 0,138 0,046 0,000
Total hours worked in a week -0,098 0,059 0,075
Schedule (ref. It depends)

Usually weekdays -0,1%1 03897 06148

Usually weeadnds 0,328 03697 03797

Usually evenings/overnight -0,083 03756 08287
Unsafe work practices -0,0802 0,1082 0,4586
Union rate 0,131 0,091 0,061
Health Literacy Score 0,188 0,0564 0,0013
Numeracy score 0,163 0,0674 0,018
Document Use Score -0,038 0,0495 05339
Selfefficacy 0,078 0,052 0,1%
Social network (size) 0,049 0,058 0,383
Age 0,0029 0,0062 0,638
Gender (refemale) -0,072 0,0977 0,46

Highest level of education (ref. Less thigh
school diploma

University degree -0,452 0,218 0,038

College 0,218 0,201 0,289

Trade/Vocational/other -0,282 0,238 0,293

High school diploma -0,1®6 0,1693 0,329
Marital Status (ref. Single, was married)

Partner/married 0,029 0,1365 0,8®8

Single, never married 0,1111 0,1691 0,511
Born in Canada (ref. No, outside Canada) 0,061 0,1016 0,3%8

N=393
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Table 18 Effects ofluinsafe work practicem physical functioning

Parameter Estimate  Empirical Pr>|Z|
Standard

Intercept -0,1%68 0,3787 0,646
Work conditions 0,87 00573 04994
Total hours worked in a week -01117 0,02 00316
Schedule (ref. It depends)

Usually weekdays 0P 03603 02461

Usuallyveekends -0,223 0,3905 0,5679

Usuallgvenings/overnight -04433 03959 02628
Unsafe work practices 0,0842 0,132 05145
Union rate -0,088 0,02 01158
Health Literacy Score 0,104 0,052 0,047
Numeracy score 0,1223 0,072 0,084
Document Use Score 0,059 0,0548 03437
Selfefficacy -0,099 0,0651 0,145
Social network (size) 0,073 0,048 0,125
Age 0,0052 0,006 0,385
Gender (refemale) 0,172 0,101 0,088

Highest level of education (ref. Less than hig
school diploma

University degree -0,118 0,227 0,6®9

College -0,091 0,2263 0,794

Trade/Vocational/other -0,123 0,204 0,551

High school diploma -0,280 0,196 0,199
Marital Status (ref. Single, was married)

Partner/married 0,054 0,145 0,695

Single, never married 0,238 0,178 0,178
Born in Canada (ref. No, outstimnada) 0,036 0,1094 0,7796

N=395
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Appendix I: Results (norstandardized) Model 1

Table 19 Efects of healthliteracy ormental health

Parameter Estimate

Intercept

Health Literacy Score
Numeracy score
Document Use Score
Age

Social network (size)
Gender (refemale)

Highest level of education (ref. Less thar
high school diploma
University degree

College
Trade/Vocational/other
Apprentice
High School diploma

Marital Status (ref. Single, was married)
Partner/married
Single, never married

Born in Canada (ref. No, outside Canad:

36,1946
0,9347
-0,0215
-0,0124
0,041
0,7063
0,8892

-0,6736
-0,363
0,038
-1,9397
1,3764

-0,1076
-2,0301
-0,9928

Empirical Pr>|Z]
Standard
4,0936 <.0001
0,1058 <.0001
0,0098 0,0291
0,01 0,2143
0,0376 0,2752
0,303 0,0197
0,5518 0,1071
1,3532 0,6187
1,357 0,7891
1,3573 0,9777
3,4943 0,5788
1,135 0,2253
1,1713 0,9268
1,4369 0,1577
0,8205 0,2263

N=789
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Table 20 Effects of health literacy and s&fficacy on mental health

Parameter Estimate Empirical Pr>|Z|
Standard

Intercept 23,854 5,047 <.0001
Health Literacy Score 0,753 0,1003 <.0001
Selfefficacy Score 0,5759 0,0928 <.0001
Numeracy score -0,0241 0,0093 0,0095
Document Use Score -0,0122 0,0088 0,1684
Age 0,0267 0,0388 0,4904
Social network (size) 0,4075 0,2799 0,1455
Gender (refemale) 0,6325 0,5617 0,2601

Highest level of education (ref. Less
than high school diploma

University degree -1,5155 1,4928 0,31
College -0,9824 1,3743 0,4747
Trade/Vocational/other -0,526 1,4566 0,718
Apprentice -2,5346 3,7103 0,4945
High School diploma 0,8952 1,2032 0,4569
Marital Status (ref. Single, was marrie
Partner/married 0,3643 1,1127 0,7434
Single, never married -1,5497 1,3843 0,2629
Born in Canada (ref. No, outside -0,6732 0,8556 0,4314
Canada)

N=773
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Table 21 Effects of health literacy and resilience on mental health

Parameter Estimate Empirical Pr > |Z|
Standard
Intercept 32,5296 8,5738 0,0001
Health Literacy Score 0,8028 0,1558 <.0001
Resilience 1,2489 0,5563 0,0248
Numeracy score -0,0462 0,0122 0,0002
Document Use Score 0,0197 0,014 0,1592
Age 0,0533 0,0743 0,4731
Social network (size) 0,5643 0,6045 0,3505
Gender (refemale) 0,0898 1,0691 0,9331

Highest level of education (ref. Less the
high school diploma

Universitdegree -2,4176 1,8412 0,1892

College -2,8657 2,2118 0,1951

Trade/Vocational/other -0,0053 2,0613 0,9979

Apprentice -2,2595 1,6538 0,1719
Marital Status (ref. Single, was married

Partner/married 0,9137 1,9344 0,6367

Single, never married -2,4856 1,9449 0,2013
Born in Canada (ref. No, outside Canac -2,1132 1,1778 0,0728
N=255
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Table 22 Effects of health literacy and motivation on mental health

Parameter Estimate V4 Pr>|Z|
Intercept 27,7146 5,37 <.0001
Health Literacy Score 0,8374 7,62 <.0001
Motivation and Engagement 2,7439 4,25 <.0001
Numeracy score -0,0224 -2,28 0,0225
Document Use Score -0,0134 -1,35 0,777
Age 0,0336 0,85 0,3979
Social network (size) 0,594 1,97 0,0487
Gender (refemale) 1,0491 1,77 0,0762

Highest level of education (ref. Less than hi
school diploma

University degree -0,5926 -0,42 0,6713
College -0,1602 0,12 0,907
Trade/Vocational/other -0,1439 0,1 0,9201
Apprentice -1,6071 -0,32 0,7502
High School diploma 1,5558 1,32 0,187
Marital Status (ref. Single, was married)
Partner/married 0,1681 0,14 0,8867
Single, never married -1,7426 -1,23 0,2203
Born in Canada (ref. No, outside Canada) -0,9936 -1,22 0,2237

N=760
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Table 23 Effects of health literacy and attitudele&mning on mental health

Parameter Estimate Empirical Pr > |Z|
Standard
Intercept 37,0567 4,8574 <.0001
Health Literacy Score 0,9399 0,1025 <.0001
Attitudes to learning -0,1204 0,1959 0,5387
Numeracy score -0,021 0,01 0,0361
Document Use Score -0,0119 0,0101 0,2375
Age 0,04 0,0386 0,301
Social network (size) 0,71 0,2923 0,0152
Gender (refemale) 0,7815 0,5819 0,1792

Highest level of education (ref. Less than hi
school diploma

University degree -0,5266 1,4681 0,7199
College -0,1172 1,4465 0,9354
Trade/Vocational/other 0,2195 1,467 0,8811
Apprentice -1,4403 3,416 0,6733
High School diploma 1,5812 1,2194 0,1947
Marital Status (ref. Single, was married)
Partner/married 0,0197 1,1817 0,9867
Single, never married -1,9228 1,4447 0,1832
Born in Canada (ref. No, outside Canada) -0,9243 0,8273 0,2639
N=733
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Table 24 Effects of health literacy and ssdfeem on mental health

Parameter Estimate Empirical Pr > |Z|
Standard
Intercept 29,922 4,3227 <.0001
Health Literacy Score 0,7825 0,1049 <.0001
Selfesteem 2,7595 0,4688 <.0001
Numeracy score -0,0197 0,0097 0,0422
Document Use Score -0,0097 0,0094 0,3028
Age 0,0267 0,038 0,4825
Social network (size) 0,3555 0,2976 0,2323
Gender (refemale) 0,1683 0,5793 0,7714

Highestevel of education (ref. Less than hig
school diploma

University degree -1,3773 1,318 0,296
College -0,6755 1,199 0,5732
Trade/Vocational/other -0,2616 1,2295 0,8315
Apprentice -0,7202 3,6671 0,8443
High School diploma 1,2202 1,0852 0,2608
Marital Status (ref. Single, was married)
Partner/married -0,0847 0,9828 0,9313
Single, never married -1,733 1,2539 0,1669
Born in Canada (ref. No, outside Canada) -0,1634 0,8426 0,8462

N=762
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Appendix J: Results (norstandardized) Model 2

Table 25 Effects ofworkplace and firdevel characteristics on mental health

Parameter Estimate Z Pr>|Z]
Intercept 9,2556 1,83 0,0675
Control at work -0,5261 -1,14 0,2528
Homework satisfaction 1,0357 2,1 0,036
Intrafirm relations 0,2784 2,28 0,0228
Work conditions 1,0293 151 0,1311
Firm size (ref. large (=>200))

Small (<50) 1,0077 0,92 0,3562

Medium (=>%Md <200) -0,6375 0,7 0,4847
Union rate 0,0058 0,52 0,6065
Health Literacy Score 0,5283 4,49 <.0001
Selfesteem 2,0105 4,17 <.0001
Selfefficacy 0,348 3,36 0,0008
Age 0,0754 2,17 0,0304
Social network (size) 0,1341 0,48 0,6282
Gender (refemale) 0,7312 1,24 0,2147

Highest level of education (ref. Less than high
school diploma

University degree -2,3755 -1,75 0,0796
College -1,1569 0,92 0,3596
Trade/Vocational/other -1,551 -1,2 0,2318
Apprentice 3,7142 0,52 0,6022
High School diploma 0,5922 0,49 0,6223
Marital Status (ref. Single, was married)
Partner/married 0,201 0,2 0,8396
Single, never married -0,9099 0,74 0,4597
Born in Canada (ref. No, outside Canada) -0,0433 -0,05 0,9605

N=733
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Table 26 Effects of work stress on mental health

Parameter Estimate Empirical Pr>|Z|
Standard

Intercept 8,2008 5,0393 0,1037
Control at work -0,2181 0,4336 0,6149
Homeworksatisfaction 0,6558 0,5036 0,1929
Intrafirm relations 0,1686 0,1224 0,1683
Work conditions 0,3352 0,6629 0,6131
Stress at work 2,9674 0,4486 <.0001
Firm size (ref. large (=>200))

Small (<50) 0,2859 0,9749 0,7693

Medium (=>%Md <200) -0,9671 0,8137 0,2346
Union rate 0,0043 0,0101 0,6692
Health Literacy Score 0,4123 0,1191 0,0005
Selfesteem 1,8104 0,4906 0,0002
Selfefficacy 0,3074 0,0942 0,0011
Age 0,0847 0,031 0,0062
Social network (size) 0,1362 0,2478 0,5825
Gender (refemale) 0,2994 0,5834 0,6078

Highest level of education (ref. Less than higl
school diploma

University degree -1,5896 1,3595 0,2423
College -0,5347 1,233 0,6645
Trade/Vocational/other -0,6721 1,2629 0,5946
Apprentice 2,0348 3,4916 0,56
High Schodiploma 0,7636 1,2144 0,5295
Marital Status (ref. Single, was married)
Partner/married 0,3651 0,9272 0,6937
Single, never married -0,8125 1,143 0,4772
Born in Canada (ref. No, outside Canada) 0,0365 0,8078 0,964
N=733 0 0
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Table 27 Effects ofatisfactiomat workon mental health

Parameter Estimate Empirical Pr>|Z|
Standard
Intercept 7,5702 5,1109 0,1386
Control at work -0,9558 0,4864 0,0494
Homework satisfaction 0,8367 0,5058 0,0981
Intrafirm relations 0,2392 0,1236 0,053
Workconditions 0,4212 0,7474 0,5731
Firm size (ref. large (=>200))
Small (<50) 0,9532 1,1018 0,387
Medium (=>%Md <200) -0,6071 0,9134 0,5063
Union rate 0,0055 0,0115 0,633
Work satisfaction 1,7957 0,7558 0,0175
Health Literacy Score 0,5405 0,1165 <.0001
Selfesteem 2,0106 0,4819 <.0001
Selfefficacy 0,3246 0,1048 0,002
Age 0,0787 0,0348 0,0239
Social network (size) 0,1653 0,2756 0,5487
Gender (refemale) 0,8227 0,5926 0,165
Highest level of education (ref. Less than hig 0 0
school diploma
University degree -2,0571 1,3475 0,1269
College -1,0875 1,2602 0,3882
Trade/Vocational/other -1,5556 1,2851 0,2261
Apprentice 2,9345 6,4358 0,6484
High School diploma 0,5934 1,2039 0,6221
Marital Status (ref. Single, was married) 0 0 .
Partner/married 0,1476 0,9692 0,879
Single, never married -0,8751 1,2115 0,4701
Born in Canada (ref. No, outside Canada) -0,0024 0,8582 0,9978
N=733
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Table 28 Effects ofvork stress andatisfaction at worén mental health

Parameter Estimate  Empirical Pr>|Z|
Standard
Intercept 6,7037 5,0949 0,1883
Control at work -0,6035 0,4682 0,1974
Homework satisfaction 0,4806 0,5074 0,3435
Intrafirm relations 0,1343 0,1223 0,2723
Work conditions -0,2031 0,7405 0,7839
Stress at work 2,9486 0,4525 <.0001
Work satisfaction 1,6022 0,7275 0,0276
Firm size (ref. large (=>200))
Small (<50) 0,2419 0,985 0,806
Medium (=>%Md <200) -0,9378 0,8154 0,2501
Union rate 0,004 0,0103 0,6956
Health Literacy Score 0,4239 0,1177 0,0003
Selfesteem 1,8118 0,4875 0,0002
Selfefficacy 0,2867 0,0948 0,0025
Age 0,0877 0,0308 0,0044
Social network (size) 0,1641 0,2479 0,5081
Gender (refemale) 0,3838 0,5784 0,507
Highest level of education (ref. Less than high 0 0
school diploma
University degree -1,3104 1,3608 0,3356
College -0,4767 1,2293 0,6982
Trade/Vocational/other -0,6818 1,2499 0,5854
Apprentice 1,3498 3,0208 0,655
High School diploma 0,7635 1,2174 0,5305
Marital Status (ref. Single, was married) 0 0 .
Partner/married 0,3164 0,911 0,7283
Single, never married -0,7821 1,1253 0,487
Born in Canada (ref. No, outside Canada) 0,0725 0,7951 0,9273
N=733
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Appendix K:Results (nosstandardized) Model 3

Table 29 Effects 6 essential skills afnsafe worlpractices

Parameter Estimate  Empirical Pr>|Z]
Standard

Intercept 4,4078 1,4806 0,0029
Work conditions 0,2211 0,1898 0,244
Total hours worked in a week -0,0087 0,0097 0,369
Schedule (ref. It depends)

Usually weekdays 0,4868 0,2925 0,096

Usually weednds -0,1511 0,4333 0,7273

Usuallgvenings/overnight -1,0047 0,5544 0,07
Union rate -0,0088 0,0049 0,0714
Health Literacy Score -0,0384 0,0425 0,3653
Numeracy score -0,0109 0,0037 0,0031
Document Use Score -0,0024 0,0038 0,524
Seltefficacy 0,0111 0,026 0,6701
Social network (size) -0,1461 0,1215 0,2289
Age -0,004 0,0135 0,7683
Gender (refemale) 0,0069 0,3519 0,9842
Highest level of education (ref. Less than hig 0 0
school diploma

University degree -0,5905 0,5791 0,3079

College -1,133 0,4937 0,0217

Trade/Vocational/other -1,2848 0,5117 0,012

High school diploma -0,9076 0,444 0,0409
Marital Status (ref. Single, was married) 0 o .

Partner/married -0,0209 0,4416 0,9623

Single, never married -0,2839 0,5207 0,5856
Born in Canada (ref. No, outstimada) -0,0694 0,3047 0,8197
N=404
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Table 30 Effects ouinsafe work practicem physical health (total score)

Parameter Estimate V4 Pr>|Z|
Intercept 41,0921 8,93 <.0001
Unsafe work practices -0,6783 -0,74 0,46
Work conditions 0,5382 0,89 0,3759
Totalhours worked in a week -0,0627 -2,56 0,0105
Schedule (ref. It depends)

Usually weekdays -1,3381 -1,47 0,1421

Usually weednds 0,0031 0 0,9982

Usually evenings/overnight -0,877 -0,62 0,5351
Union rate -0,0236 -2,11 0,0352
Health Literacy Score 0,208 1,96 0,0502
Numeracy score 0,021 2,08 0,0379
Document Use Score 0,0103 0,94 0,3488
Selfefficacy -0,0326 -0,37 0,7099
Social network (size) 0,5495 1,74 0,0822
Age 0,0016 0,04 0,9717
Gender (refemale) 0,7965 1,13 0,2591

Highest level afducation (ref. Less than high
school diploma

University degree -1,5192 -0,88 0,3812

College 0,2691 0,19 0,8525

Trade/Vocational/other -1,0242 -0,59 0,5533

High school diploma -1,6238 -1,25 0,2101
Marital Status (ref. Single, was married)

Partner/married -0,671 -0,56 0,5732

Single, never married 0,1916 0,13 0,893
Born in Canada (ref. No, outside Canada) 0,3781 0,42 0,6741

N=374
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Table 31 Effects oluinsafe work practicem bodily pain

Parameter Estimate Z Pr > |Z|
Intercept 28,6552 2,03 0,042
Unsafe work practices -0,6841 0,33 0,7389
Work conditions 0,7229 0,47 0,6363
Total hours worked in a week 0,0637 0,95 0,3447
Schedule (ref. It depends)

Usually weekdays -5,6099 2,2 0,028

Usually weednds -1,7729 0,37 0,7118

Usuallgvenings/overnight -5,6662 -1,43  0,1533
Union rate -0,0417 -1,36  0,1749
Health Literacy Score 1,2175 3,11 0,0019
Numeracy score 0,018 0,54 0,5899
Document Use Score 0,021 0,67 0,5028
Selfefficacy 0,5736 2,23 0,0254
Social network (size) 1,9422 2,13 0,0332
Age -0,0794 0,6 0,5484
Gender (refemale) 2,1896 1,15 0,2513

Highest level of education (ref. Less than high
school diploma

University degree -7,2234 -1,45 0,1463

College -1,569 0,4 0,6869

Trade/Vocational/other -2,2508 -0,56 0,574

High school diploma -4,102 -1,11  0,2652
Marital Status (ref. Single, was married)

Partner/married -0,5402 -0,14 0,8859

Single, never married -0,0666 -0,02 0,9873
Born in Canada (ref. No, outside Canada) -3,6959 -1,74  0,0822

N=402
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Table 32 Effects oluinsafe work practicemrole limitations from physical health

Parameter Estimate Z Pr > |Z]
Intercept 11,5594 0,67 0,5004
Unsafe work practices -2,056 0,75 0,4527
Work conditions 4,7409 3,34 0,0008
Total hours worked in a week -0,1762 -1,78 0,0745
Schedule (ref. It depends)

Usually weekdays -5,0509 -1,66 0,0969

Usually weednds 8,1185 2,05 0,0401

Usually evenings/overnight -2,1504 -0,53 0,5944
Union rate -0,0692 -1,87 0,0609
Health Literacy Score 1,4136 3,22 0,0013
Numeracy score 0,0871 2,42 0,0155
Document Use Score -0,0205 -0,64 0,5222
Selfefficacy 0,3516 1,42 0,1554
Social network (size) 1,0443 0,89 0,3741
Age 0,0745 0,47 0,6358
Gender (refemale) 1,8075 0,73 0,4643

Highest level of education (ref. L high
school diploma

University degree -11,4292 -2,07 0,0388

College -5,4689 -1,07 0,2825

Trade/Vocational/other -6,3416 -1,05 0,2922

High school diploma -4,045 0,94 0,3448
Marital Status (ref. Single, was married)

Partner/married 0,5891 0,17 0,8645

Single, never married 2,8102 0,66 0,5111
Born in Canada (ref. No, outside Canada) 2,1663 0,84 0,399

N=393
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Table 33 Effects ofuinsafe work practicem physicafunctioning

Parameter Estimate  Empirical Pr>|Z]
Standard

Intercept 49,0013 18,7591 0,009
Unsafe work practices 2,2563 3,5097  0,5203
Work conditions 1,4661 2,1648  0,4983
Total hours worked in a week -0,2164 0,1004  0,0312
Schedule (ref. It depends)

Usually weekdays -6,8627 3,6129  0,0575

Usually weednds -1,5639 49133 0,7503

Usually evenings/overnight -7,5547 4,4085 0,0866
Union rate -0,0569 0,0351  0,1049
Health Literacy Score 0,9122 0,4623  0,0485
Numeracy score 0,0701 0,0412 0,0893
Document Use Score 0,0356 0,0382 0,3513
Seltefficacy -0,484 0,3323  0,1452
Social network (size) 1,6591 1,084  0,1259
Age 0,142 0,1638 0,3861
Gender (refemale) 4,7154 2,748  0,0862

Highest level of education (ref. Less than higt
school diploma

University degree -3,1604 6,1668  0,6083
College -1,5972 6,1456 0,795
Trade/Vocational/other -3,3547 5,633 0,5515
High school diploma -7,618 53085 0,1513
Marital Status (ref. Single, was married) .
Partner/married 1,4905 3,8406 0,6979
Single, never married 6,5128 4,8341 0,1779
Born in Canada (ref. No, outstémada) 0,8171 2,9697 0,7832

N=395
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