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ABSTRACT

Background: Rapid population aging in developed countries has resulted in the working-age population
increasingly being tasked with the provision of informal care.

Methods: An educational intervention was delivered to 21 carer-employees employed at a Canadian
University. Work role function, job security, schedule control, work—family conflict, familywork conflict,
and supervisor and coworker support were measured as part of an aggregated workplace experience
score. This score was used to measure changes pre/post intervention and at a follow-up period
approximately 12 months post intervention. Three random intercept models were created via linear
mixed modeling to illustrate changes in participants' workplace experience across time.

Results: All three models reported statistically significant random and fixed effects intercepts, with a
positive coefficient of change.

Conclusion: This suggests that the intervention demonstrated an improvement of the workplace expe-
rience score for participants over time, with the association particularly strong immediately after

intervention.

© 2021 Occupational Safety and Health Research Institute, Published by Elsevier Korea LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

The cost of healthcare combined with the often chronic and
intensive demands of eldercare means that care provision has
shifted away from formal institutionalized avenues to family-
centered models of care. In Canada, there are 8.1 million informal
carers, of which 6.1 million are simultaneously employed [1]. The
prevalence of carer-employees (CEs) is projected to burgeon in the
future, as the baby boomer cohort ages out of the workforce. By
definition, CEs are individuals employed in the labor force while
providing unpaid care to someone (usually a relative), with a
disability or at least one chronic illness [2,3]. In totality, by per-
forming these unpaid services, CEs contribute approximately $25
billion per year in healthcare labor in Canada [4,5]. Most CEs are
predominantly female, between the ages of 45—64, with 48% of
carers providing 2—9 hours of weekly caregiving tasks [1,6]. CEs
experience consequences to their personal and work life, such as

work—life conflict, increased stress and anxiety, and reduced
working productivity [7].

Most CEs experience mental and physical stress. Carer burden
refers to a condition in which carers may feel mentally strained,
often resulting in feelings of isolation, anxiety, stress, mental and
physical fatigue, and depression [8]. In a 2012 national survey of
25,021 Canadian CEs, 40% of the survey sample reported they
currently sustain high levels of overload in their work and personal
life, resulting in burnout-prone behaviors, such as bringing work
home, working late, and sacrificing sleep and personal time [1]. In
the same year, the General Social Survey found that 1.6 million
carers reported a leave from work, with 600,000 reporting reduced
work hours due to caregiving responsibilities and 390,000 leaving
the workforce to provide care [9]. A conservative estimate from the
Employer Panel for Caregivers [9] puts 35% of the Canadian labor
force as CEs, with 45% of these CEs being economically impacted by
time constraints between caregiving, work, and nonwork. CEs may
incur caregiving costs from five domains: lost income, reducing
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future earning potential, reduced employment benefits, out of
pocket caregiving expenses, and unpaid labor [10]. One estimate
places Canadian carers at a net $336.8 million worth of lost wages
annually [11].

Lack of a sustainable work—life balance not only impacts the CE,
but employers as well, in the form of reduced productivity, poor
employee morale, employee turnover, and higher overall stress [7].
Other reported consequences include taking a leave; reducing work
hours; being denied employment, and;= quitting [9]. Workplaces
have incentive to support their CEs beyond social responsibility,
particularly given that CEs are often highly skilled in industry-
specific knowledge, at the peak of their careers, and in senior po-
sitions. From the workplace perspective, it is estimated that Cana-
dian workplaces lost $1.3 billion in reduced productivity per year
because of carer absenteeism or turnover [9]. It is evident that
employers will need to integrate caregiver-friendly workplace
practices (CFWPs) in the near future to ensure a sustainable
workforce.

An adaptive and flexible system of work and personal life is
becoming increasingly common as it is mutually beneficial for
both employers and employees [12—14]. One of the most com-
mon forms of workplace support for CEs are flexible working
hours, allowing for greater schedule control. One Austrian study
illustrated that flexible work hours/flextime was essential for
balancing work and caregiving duties among female CEs [15].
Female workers who have flexible options are more likely to
remain at their place of employment when compared with their
male counterparts. The availability of flextime can be a deciding
factor for carers, as some CEs actively seek workplaces where
they are more likely to be granted flextime [16], as it allows
them 13% more hours of informal care time. However, provision
of flextime is sometimes not sufficient on their own; approxi-
mately half of CEs in the 2012 General Social Survey indicated
that they were not comfortable using flextime as they perceived
it as detrimental to their careers because of existing work cul-
ture [9].

The majority of existing carer studies examine carer knowl-
edge or health, as opposed to carer's work quality. A brief liter-
ature review yields sparse evidence regarding carer interventions
within workplace settings, despite evidence from labor studies
research that suggests workplaces are salient resources and ave-
nues for support. Curry et al. (2006) [17] implemented a work-
place intervention, in the form of workshops offering carer
knowledge and referral to community resources, where partici-
pants highly rated the usefulness of the knowledge provided.
Other findings from a 2016 meta-analysis across 11 work—life
reconciliation intervention studies provide evidence that
employer endorsed initiatives, such as workplace resource infor-
mation or workplace culture training, result in improved quality
of work—life balance, wellbeing, physical and mental health, and
reduction in absenteeism and work stress for employees [18].
However, it should be noted that, this meta-analysis considers
work—life conflicts broadly, grouping eldercare with childcare and
other nonwork roles. Overall, the limited existing evidence ap-
pears to be supportive of the success of workplace interventions
for carers' work—life balance.

The aim of this study is to examine changes of the CEs' work-
place experience, before and after implementing an educational
intervention at the public post-secondary institution concerned.
More notably, it answers the following question: does the imple-
mentation of CFWPs, such as an educational intervention,
constantly improve workplace experience in the longer term or
does it reach a saturation point? These objectives will assess the
efficacy of the intervention which, if proven effective, will provide
valuable insights for employers.

2. Materials and methods
2.1. Survey specifications

The effectiveness of a CFWP intervention is examined using CE
data collected across three separate time periods. This study
incorporated the pre/post intervention design. After approval by
the university's Research Ethics Board (ISRCTN 16187974), several
recruitment strategies, such as postcard distribution, word of
mouth, email lists, and screen advertisements, were employed
throughout the workplace. Eligibility requirements included 1)
working full-time, 2) identifying as the primary caregiver, and 3)
actively providing informal care to their care-recipient. A conve-
nience sample of 43 participants were recruited and asked to
participate in fill out an interview survey at three different time
periods (T1, T2, T3), with the flexibility of either in-person or over
the telephone with the primary researcher. At the end of the
study (T3), approximately half of the sample size were eliminated
because of no longer meeting the eligibility criteria. This was due
to the care-recipient no longer requiring care (two participants),
or passing away (two participants), or the participant CE leaving
the workplace, or reducing work hours from full-time to part-
time (three participants). A total of 12 participants voluntarily
withdrew from the study, with two stating unavailability due to
work and family responsibilities and ten choosing not to disclose
reasons for withdrawal. Three participant responses were invalid
for use in the study. The total sample size at the end of the two-
year study consisted of 21 participants.

Seven different scales were used to measure the following as-
pects of workplace experience: 1) work role function; 2) job
satisfaction; 3) scheduling control; 4) work-to-family conflict; 5)
family-to-work conflict; 6) family supportive supervisor behavior,
and; 7) coworker support. These specific scales were chosen as
they measure correlated but distinct constructs central to em-
ployees’ work experience. As well, these scales are prevalent
within the labor studies literature for their reliability and validity,
with all scales demonstrating moderate to very good reliability,
validity, and internal consistency across several studies. Short-
form versions of scales were used where possible for survey
brevity.

Work-role function is the measurement of an employee's pro-
ductivity based on their health condition and is known to be
applicable across different cultural contexts as well as a range of
physical and mental health conditions [19,20]. Job satisfaction is
five-item scale that factors for global job satisfaction and is known
to be correlated with job performance and turnover intentions [21].
Schedule control probes schedule flexibility to assess availability of
work—life balance strategies. Work—family and family—work con-
flict are reciprocal scales that examine the effects of conflict with
regards to psychological wellbeing, physical health, and life satis-
faction [22,23]. Family supportive supervisor behavior occurs when
supervisors allow their employees to effectively manage both their
work roles and their family roles and is associated with higher job
satisfaction and reduced turnover [24]. Coworker support examines
the impact of coworkers on subjects, as a form of social support
[24].

2.2. Scale derivation

Questions from each of the scales are structured similarly to
the five-point Likert scale, such as from “All of the time” to “None
of the time”, or “Excellent” to “Poor” as a measurement of fre-
quency and or quality, respectively. All seven scales were con-
verted to numerical values, with higher Likert scores
representing positive experiences and vice versa. Less than 5% of
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the entire data set contained missing values. Missing data were
observed to be randomly distributed within each scale; thus
missing data were imputed using multiple imputation with five
iterations via predictive mean matching, for scales with less than
30% missingness [25]. The scales with greater than 30% miss-
ingness were not used for analysis for that specific participant.
All scales were individually tested for consistency at each time
point through a time-series correlation matrix. Given the high
internal consistency of each individual scale observed from the
correlation and the overlapping topics that each scale probes, all
these scales were aggregated together to form a single overall
workplace experience score, which would be set as the depen-
dent variable for linear mixed modeling (LMM) analyses. The
data sets from both, pre-intervention (T1) and postintervention
(T2 and T3), were combined into long format (longitudinal) to
conduct LMM. Overall, an increase of the score over time would
indicate an improvement of the participant's workplace
experience.

2.3. Intervention

The intervention session was an in-person meeting conducted
individually with each participant and the authors at the midpoint
between T1 and T2. A web-based decision tool was designed and
developed to act as a centralized platform for all carer-related
resources, services, and content. The authors inputted de-
mographic and employment data for of each participant into a
web-based decision tool, which then would generate a custom-
ized list of relevant caregiving resources on the community,
workplace and at the provincial and federal level (Fig. 1). These
resources included participant-eligible accommodations, such as
flextime, caregiver or bereavement leaves, and caregiver tax
credits. Following this, participants were also provided a list of
behavior change goals from a checklist, focusing on better man-
aging carer burden. Participant progress on the checklist activity
was followed up on at T2 and T3.

Sociodemographic data
inputted by the

Table 1
Descriptive statistics containing demographics, general caregiving-related

Variable Value Time 1 Time2 Time 3
(n=43) (n =30) (n=21)
Age 18 — 45 30.2%  20.0% 38.1%
46+ 69.8% 80.0% 61.9%
Gender Male 11.6% 10% 14.3%
Female 88.4% 90% 85.7%
Marital Married/ 58.1% 56.6% 57.1%
common-in law
Widowed, 163% 134% 19.1%
divorced,
separated
Single 233% 26.7% 23.8%
Other 2.3% 3.3% 0.0%
Race Euro/Caucasian 100% 100% 100%
Highest education College GCEP or less 30.2% 233% 19.0%
Bachelors 32.6% 36.7% 28.6%
Graduate 37.2% 40.0% 52.4%
Household income $15k — 29.9k 2.3% 0.0% 0.0%
$30k - 49.9k 7.0% 0.0% 4.7%
$50k — 69.9k 93% 233% 14.3%
$70k — 99.9k 27.9% 133% 14.3%
$100k + 46.5% 433% 61.9%
Prefer Not to Answer 7.0%  20.0% 4.7%
Place of residence Hamilton Metro. 67.4% 702%  67.0%
GTA 21.0% 19.9% 19.0%
Other 11.6% 9.9%  14.0%
Years at current job Less than 5 yrs. 37.2% 36.7% 47.6%
5 to 10 yrs. 27.9% 27.0% 19.0%
11 to 15 yrs. 16.2% 16.7% 14.3%
16 to 20 yrs. 6.9% 3.3% 0.0%
21+ yrs. 93% 10.0% 14.3%
Current health Poor 2.3% 0.0% 0.0%
Fair 9.3% 33% 14.3%
Good 34.8% 233% 28.6%
Very good 34.8% 60.0% 33.3%
Excellent 18.6% 133% 23.8%
Number of 1 62.7% 63.3% 76.2%
care-recipients 2 233% 30.0% 143%
3 14.0% 6.7% 4.8%
Did the caregiver postpone No 46.5%  80.0% 76.2%
their’s career 01‘/ Yes 20.9% 16.7% 23.8%
education? N/A 32.6% 3.3% 0.0%

researcher into a web-
based decision tool
(WBDT) during meeting
with participant

Collection of
sociodemographic variables
- Age. Gender, Sex, Ethnicity,

Income
-Number of care recipients,

care recipient relationship,
city of residence

-Employment contract type,
department, type of position

Provincial (Ontario)
Federal Resources Resources
-Caregiver tax credit -Family medical leave
-Compassionate Care Benefit
-Compassionate Care Credit

-Canada Caregiver Amount

-Family caregiver leave
-Bereavement leave
-Healthy homes renovation
tax credit
-Ontario Caregiver’s
Coalition

WBDT generates a selection
of the following resources
across multiple avenues
based on participant
sociodemographic eligibility

Community Resources
-Local Health Integration
Network (LIHN)
-Canadian Homecare
Association

-Local chapters of
(Alzheimer Society of
Canada, Red Cross, Victorian
Order of Nurses)

-Local clinics, long-term care
centers, disability
associations, senior day
programs

Workplace Resources

-Employee Assistance

Program

-Short term/long term leaves

-Flextime, telework, job

sharing

Fig. 1. Diagram of the intervention process. Descriptive data was first collected from participants, who were then presented with a variety of eligible resources based on their

sociodemographic profile from a web-based decision tool. Resources shown are only a selection of all potential resources.
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Table 3
Test—retest one-way random effects model using single measures

Table 2
Correlation matrix of all variables across three time periods

Correlation T1 T2 T3

Work role to job security 0.34 0.68 0.66
Work role to schedule control 0.12 0.20 0.14
Work role to work—family conflict 0.22 0.48 0.54
Work role to family—work conflict 0.22 0.56 0.57
Work role to supervisor support 0.20 0.25 -0.01
Work role to coworker support -0.15 0.06 0.16
Job security to schedule control 0.29 0.39 0.23
Job security to work—family conflict 0.39 0.24 0.75
Job security to family—work conflict 0.37 0.45 0.50
Job security to supervisor support 0.35 0.26 0.28
Job security to coworker support 0.19 0.06 043
Schedule control to work—family conflict -0.01 0.06 0.07
Schedule control to family—work conflict -0.20 -0.04 0.03
Schedule control to supervisor support 0.15 0.21 -0.07
Schedule control to coworker support -0.15 0.05 -0.18
Work—family fonflict to family—work conflict 0.57 0.40 0.41
Work—family conflict to supervisor support 0.21 0.29 0.26
Work—family conflict to coworker support 0.38 0.28 0.41
Family—work conflict to supervisor support -0.17 -0.22 -0.31
Family—work conflict to coworker support 0.17 -0.35 0.07
Supervisor support to coworker support 0.48 0.36 0.53

24. Linear mixed modeling

Linear mixed modeling was used for the time-series analysis as
LMM is capable of analyzing changes in work variables while
controlling for variation between participants [26]. LMM functions
similarly to simple linear regression modeling, while also ac-
counting for the differences, that is, the random effects between
grouped categories [26]. The random effect variable is a categorical
variable, which is assumed to be a random composition of all
feasible levels [27]. For this context, the participant ID is used as the
random effect, where it is assumed that our sample is a random
selection from all CEs, to account for the amount of variation be-
tween participants regarding changes in their work scores over
time. The fixed effect in this analysis is the change in workplace
experience score over time. A dummy variable of each time period
(T1—-3) was also created and later used to form an intervention
dummy variable, to examine if changes in work experience score
was contingent on the time point, specifically differences between
the pre-intervention (T1) and postintervention (T2 and T3) points.

In broad terms, this study investigates the magnitude of changes
in workplace experience score of participants across time and the
association with time postintervention (T2, T3, or both aggregated).
For instance, does the entire postintervention period (T2 and T3
combined) have more influence on the participants’ work condition
score than either T2 or T3 individually? Three random intercept
models were developed to investigate this. Model 1 aggregates T2
and T3 as a single postintervention dummy variable, to examine
changes in work experiences score over the course of the entire
project. Model 2 and 3 are extensions on Model 1, where additional
dummy variables for T2 and T3 are added as independent variables
in the regression to examine the specific impacts of T2 or T3 on the
participant work experience score.

2.5. Participant retention

From the original 43 recruited participants, a total of 22 par-
ticipants withdrew. This high drop-out rate presents significant
limitations, as expanded upon in the discussion. Survey data from
these participants were removed from the study as per ethics

Variable ICC  95% confidence F test with true value 0
interval
Lower Upper Value dfl df2 Sig.
Work role 0.33 0.07 0.608 248 20 42 0.006
Job security 0.66 0435 0.828 6.79 20 42 0.000
Schedule control 0.809 0.655 0910 13.7 20 42 0.000

Work—family conflict 0.685 0472 0.844 754 20 42 0.000
Family—work conflict 0.519 0263  0.743 424 20 42 0.000
Supervisor support 0.697 0488 0.85 791 20 42 0.000
Coworker support 0.684 047 0.843 7.5 20 42 0.000
Work condition scale  0.592  0.35 0.789 536 20 42 0.000

Intraclass correlation (ICC) is a measure of reliability within grouped data, where
scores close to 0 denote low similarities between values within the same scale and
score close to 1 indicate high similarity. The ICC scores range from low similarity
within the scale (work role) to high similarity (schedule control).

guidelines. Table 1 illustrates fluctuations in the sociodemographic
profile of the participant sample over time. From T1—T3, the soci-
odemographic profile was observed to be fairly stable over time.
While we cannot argue for the random distribution of participant
drop-out, we observe that there does not appear to be an overt
sociodemographic pattern of participant withdrawals.

3. Results
3.1. Correlations across time

The correlation matrix reported mixed results for all manifest
variables across all time periods (Table 2). Some correlations have
changed vastly, such as the association between job security and
work—family conflict from 0.39 in T1 to 0.75 in T3. Most correla-
tions have particularly increased significantly from T1 to T2. Other
correlations show fluctuations from T1 to T3; thus, indicating a
relative inconsistency over time. The intraclass correlation test—
retest results (Table 3) illustrate a range of poor (work role) to
excellent (schedule control) inter-rater agreement measures. Most
items were considered to be good. Except for the work role item, all
the items and the work condition scale in all time periods are
reliable, allowing us to proceed with analysis.

3.2. Descriptive statistics

Table 1 depicts the sociodemographic characteristics of the
sample population. The recruited population appears to be ho-
mogenous, mainly consisting of: females aged, 45 years or older,
Caucasian, and likely to be educated (Bachelor's degree or higher).
This degree of homogeneity in the population allows for us to
informally control sociodemographic factors within our data and
analysis.

Fig. 2 and Table 4 illustrates the workplace experience score of
each participant across the three time periods. Most participants
experience an improvement in the workplace from pre-
intervention (T1) to the postintervention (T2), as evident in the
upward trend of the workplace experience score. From T2 to T3,
mixed results are found, with few getting worse and others expe-
riencing negligible improvements. These trends reflect average
workplace experience scores from 222 (T1) to 237 (T2) to 238 (T3),
which shows overall improvement postintervention.

3.3. Power analysis

A power analysis was conducted to verify validity of any po-
tential findings, given our reduced sample size from participant
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Fig. 2. The time-series plot of the aggregated work condition scale for each participant.

drop-out. Using a type 1 error value of 0.05 (paired) and a statistical
power of 0.8 (1-B), Fig. 3 was plotted to visualize the minimum
sample size required for a specific effect size. In the context of our
study, we hypothesize a moderate to large effect size (d > 0.5)
resulting from our intervention [28]. Fig. 3 highlights that for such
an effect size, a relatively small sample size of approximately 20 or
less is required. Based on this result, we can postulate the appro-
priateness of our analysis, even with a smaller than anticipated
sample size.

3.4. Principal component analysis

A particular constraint of the small sample size is the need to
control for sociodemographic and economic variables. Principal

Table 4
Mean values and standard deviation of aggregated work condition scores in a
sample of n = 21

Time Mean aggregated work condition score Standard
period (N=21) deviation
T1 222 273
T2 237 27.3
T3 238 31.1

component analysis (PCA) was used to create a socioeconomic in-
dex to investigate any potential underlying patterning or con-
founding elements specific to the social and demographic factors
within our sample population [29]. Categorical demographic
characteristics of each participant was converted into a binary
format, as indicated in Table 5. Tetrachoric correlation was selected
for use in the PCA because of these binary variables.

PCA is utilized to reduce high dimensional socioeconomic var-
iables into lower dimensionalities. Specifically, in our study the
following demographic characteristics were examined: age, sex,
education level, income, and marital status. An index was created
with these variables. The first principal component (PC1) contains
the orthogonal linear combination of the variables that will account
for the maximum variance in the data, with subsequent compo-
nents conveying lesser and unrelated variances [30,31]. Table 6
highlights the loadings of each variable resulting from the PCA,
with large loadings bolded. These loadings represent eigenvalues,
where variable with larger values indicate a larger constituent of
variance for each component [32]. PC1 had a proportion variance of
38%, meaning, PC1 accounts for 38% of the total variance in the
model. PC2 and PC3 had 32% and 23%, respectively. The first three
components were retained in the index, as the sum variance across
PC1 — PC3 account for 93% of the total variation. PC1 contains
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relatively large positive loadings on income and marital status,
while loading negatively on gender; this implies that income and
marital status are inversely proportional to gender. Conversely, PC2
indicates positive loadings on age and gender while negative
loading negatively on education. PC3 only contains large negative
loadings on gender, marital status, and education.

For each variable, factor scores were created by multiplying the
principal component loadings with the variance proportions and
summed for each of through PC1 — PC3 (Table 5). Each factor score
represents a positive or negative weighting of each respective
variable, thus providing an overview of the CE's socioeconomic
status. In this context, age (46+ yrs.), marital status (married/
common-in law), and income ($70k+) have positive weights, which
indicate a higher socioeconomic status of the CE. These results
match the demographic characteristics within the caregiving
literature [7]. Education (Bachelor's or higher) and gender (female)
present negative scores; thereby, negatively impacting the
lowering socioeconomic status of the CE. One possible explanation
for the gender variable is may be that women are more likely to do
caregiving responsibilities than men, which may impact their
career potential. With the addition of caregiving responsibilities,
paid work that requires a higher educational background likely has
greater job responsibilities and may consequently impact the
stress; thus, the CEs experience more stress at work. Overall, the
socioeconomic variation within our sample population is not
robust, which demonstrates that the demographic items are likely
not essential confounding factors within the dataset.

3.5. Linear mixed models
All three models outlined statistically significant intercepts on

both random and fixed effects and share similar goodness of fit
(Tables 7—9). The first model (Table 7) was specific to the

Table 5

Assignment of participant categorical data into binary values
Variable Reference
Age 1 =46+ yrs.
Marital 1 = Married/common-law
Education 1 = Bachelor's degree or higher
Income (annual) 1 = $70k+
Gender 1 = Female

Table 6
Variable loadings of first three principal components

Variable PC1 PC2 PC3  Factor score Mean index
Age 0.337 0.603 N/A 0.2580 0.2434
Gender -0.422 0462 -0.536 -0.1320 -0.1261
Marital 0489 0.210 -0.601 0.1151 0.0722
Education -0.219 -0.511 -0.576 -0.3748 -0.2965
Income 0.649 -0.343 -0.123 0.1067 0.0932
Proportion of variance  0.38 032 023 N/A N/A

relationship between workplace experience and the overall inter-
vention. It displayed intercepts on both effects to be statistically
significant with low standard errors. The coefficient for the inter-
vention dummy variable is over 15 with statistical significance,
which indicates an overall improvement of workplace experience
during the entirety of the study, from T1 to T3. This finding uni-
formly reflects the plot, where it conveys many participants
improving their workplace experience score at T2 with a slight
general increase in reported workplace experience at T3. The sec-
ond model (Table 8) builds upon the first model by including T2 as a
factor within the regression equation and examining the impact of
T2 as a separate variable from the intervention. From the model, the
time of the intervention has improved workplace experience by
approximately 16 when adding T2 as the dummy independent
variable. T2 had an approximate estimation of —1; however, it is not
statistically significant. The final model, like the second model,
utilizes T3 as a factor within the regression equation, alongside the
aggregated intervention variable. Model 3 illustrates similar results
as the 2nd model, except the statistically insignificant T3 dummy
independent variable has an approximate estimation of 1. As a
whole, the first model seems to be the most fitting as it is simpler
model with easily interpreted results. Furthermore, the first model
has slightly better Akaike information criterion and Bayesian in-
formation criterion scores.

4. Discussion

Our findings demonstrate meaningful evidence of the effec-
tiveness of our CFWP intervention at improving the work experi-
ence for CEs, particularly within the time point after the delivery of
an intervention. LMM analysis of participants postintervention
(n = 21) reported a significantly (p < 0.05) improved overall
workplace experience as compared to pre-intervention assess-
ments throughout our participant sample (Table 7). Specifically,
increases in workplace experience appear to be most salient be-
tween T1 and T2 (Fig. 2). Improvement in workplace experience
outcomes are evident across all 3 LMM models; however, Model 1
is the best representation of the data because of simplicity of the
model. The specific effects of time on intervention effects is unclear,
as T2 and T3 as dummy regression variables in Model 2 and 3 are
non-significant, despite significant postintervention effects.

While the model demonstrated overall success with the inter-
vention across the participant sample, Fig. 2 revealed that not all
participants benefited equally. Some participants' work experience
scores were either maintained near intervention levels or returned
to baseline (Table 4). This mixed response is likely attributed to
individual variation in response to our intervention. It is likely that
for participants whose scores returned to pre-intervention levels,
the protective effect of the delivered intervention weakened over
time and their behavior regressed back toward their prior routine,
suggesting some decay of intervention effects over time. However,
across the sample, workplace experience scores at T3 were gener-
ally greater (p < 0.05) than at T1 (Table 4), implying that overall, the
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Table 7
Random intercept Model 1: intervention (T2 and T3 aggregated)

Table 9
Random Intercept Model 3: T3 and Intervention (T2 and T3 aggregated)

Formula: Work condition ~ intervention + (1 | ID)

Formula: Work condition ~ intervention + T3 + (1 | ID)

Random effects

Random effects

Groups Name Lower var. Variance Upper var. Std. Error Pr (>|t|) Sig. Groups Name Lower var. Variance Upper var. Std. Error Pr (>|t]) Sig.
D Intercept  361.0 498.7 734.0 2.81 0.007 ** D Intercept  361.1 4938 734.1 2.81 0.007 **
Residual 192.9 266.5 392.2 2.06 0.044 * Residual 192.7 266.2 391.8 2.06 0.044 *
Fixed effects Fixed effects
Variable Estimate  Std. Error Df T-value  Pr(>|t]) Sig. Variable Estimate  Std. Error Df T-value  Pr(>|t]) Sig.
Intercept 221.95 6.04 34.1 36.8 0.000 K Intercept 221.95 6.06 34.2 36.6 0.000 ok
Intervention 15.38 4.36 42.0 3.53 0.001 get Intervention 15.91 5.04 42.0 3.16 0.003 ok
Akaike information criterion (AIC) = 578.3; Bayesian Information Criteria Time3 1.05 5.04 42.0 -0.21 0.836
(BIC) = 586.9. Akaike information criterion (AIC) = 580.3; Bayesian Information Criteria
* = p-value <0.05. **= p-value < 0.01. *** = p-value < 0.001. (BIC) = 591.0.

effects of the intervention were not completely lost. Overall, we
observe evidence that the CFWP intervention may have an
observable influence on workplace experience outcomes.

Our intervention is largely supportive of previous carer litera-
ture, where psychosocial or educational interventions for carers are
useful in carer outcomes related to role strain, burden, and ability/
knowledge [33]. Indeed, we observe that within carers' work lives,
their overall work experience and working environment has
improved with our intervention. These findings supplement our
previous results, where this intervention is associated with
improved CE health, relating to self-reported health, depression,
and psychosocial health [34]. Given this, it is reasonable to infer
that this intervention has improved role strain between work and
nonwork domains in our participants.

CFWPs are paramount to the success of CEs in the working
environment and to employers as global population and the labor
supply ages. Employer endorsement of CFWPs promote employee
productivity, retention rates, engagement levels, and an encour-
aging work culture, where discourse surrounding worklife balance
is acknowledged and supported [35]. A scoping review by Ireson
et al. [3] found evidence of only 88 workplaces worldwide that
currently offer caregiver supportive policies, with the financial,
healthcare, and technology sectors leading by proportion. This
underscores the need for more widespread implementation of
CFWPs. Our findings highlight the effectiveness of an educational
intervention for CEs employed in the post-secondary education
sector in Canada. That said, further research may need to be con-
ducted to assess generalizability of our findings across different
workplaces and sectors.

Table 8
Random Intercept Model 2: T2 and Intervention (T2 and T3 aggregated)

Formula: Work condition ~ intervention + T2 + (1 | ID)

Random effects

Groups Name Lower var. Variance Upper var. Std. Error Pr (>|t|) Sig.
ID Intercept  361.1 498.8 7341 2.81 0.007 **
Residual 192.7 266.2 391.8 2.06 0.044 *
Fixed effects
Variable Estimate  Std. Error Df T-value Pr(>|t|) Sig.
Intercept 221.95 6.04 34.0 36.8 0.000 ook
Intervention 1591 5.04 42.0 3.16 0.003 o
Time2 -1.05 5.04 42.0 -0.21 0.836
Akaike information criterion (AIC) = 580.3; Bayesian Information Criteria
(BIC) = 591.0.

* = p-value <0.05. **= p-value < 0.01. *** = p-value < 0.001.

* = p-value <0.05. **= p-value < 0.01. *** = p-value < 0.001.

We recognize our findings must be approached within the
limitations of the study. The most prominent limitation is the lack
of a control group due to recruitment challenges, which disallows
meaningful conclusions of this intervention's outcome in other
environments and populations. The generalizability of our results is
difficult to determine without a control group, especially given our
small sample size. Our understanding of the effectiveness of the
intervention would be enhanced by further studies which assess
intervention implementation across different contexts, and with a
control group using cross over design. Another notable limitation is
our small sample size. While we originally recruited 43 partici-
pants, only 21 participants were retained by T3. This small sample
size influences the significance of the analyses by reinforcing out-
liers and emphasizing random noise in the data.

5. Conclusions

Our present study is an attempt to fill the gaps in the current
literature concerning effectiveness of implementing a CFWP
intervention over time, through determining its impact on CE work
outcomes. What has emerged is evidence that our intervention was
successful in significantly increasing the workplace experience.
This was evident in the improvement in participant reported
evaluations of: work role functioning; job satisfaction; schedule
control; work-to-family conflict; family-to-work conflict; family
supportive supervisor behavior, and coworker support. Interven-
tion effects are generally short lived, with the greatest differential
in work condition assessments between the three- and six-month
window after the intervention. Beyond this window, we observed
mixed results in participant work indices. Overall, our study dem-
onstrates evidence of improvements in working conditions for CEs.
Following this, further research will investigate the generalizability
of our findings when applied to different employment sectors.
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