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Key Messages
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Workplace interventions can be successfully implemented and are highly valued by employees.
Improved value must be found by targeting high-risk populations (e.g. older workers, employees with diabetes and/or having
prediabetes).
Aligning wellness intervention programs with an employers’ health and wellness strategy may also lead to greater uptake by
employees.
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Objectives: There is a lack of Canadian data concerning the effectiveness of diabetes interventions in the
workplace. The objective of this study was to evaluate the effectiveness of Motivaction, a diabetes screening and education pilot program, in the workplace.
Methods: The Motivaction program involves a voluntary web-based diabetes health-risk assessment, the
Canadian Diabetes Risk Questionnaire (CANRISK), combined with an opportunity for those eligible (i.e.
having diabetes or having a CANRISK score ≥21) to attend 2 on-site biometric screening meetings with a
registered nurse and 4 educational sessions by telephone with a certiﬁed diabetes educator. Biometric
data, as well as information about self-eﬃcacy, lifestyle changes, productivity, well-being, mental health
and program satisfaction, were collected at baseline and at 6 months.
Results: Attendance at the initial and 6-month clinical visits included 293 people. At baseline, 21% were
identiﬁed as having prediabetes (13%) or having diabetes (8%). Statistically signiﬁcant reductions in glycated
hemoglobin levels from baseline to the study’s end were observed in those with prediabetes or diabetes. No statistically signiﬁcant changes in glycated hemoglobin levels were observed in individuals with
normal levels or in those at risk for diabetes at baseline. No statistical differences were observed in terms
of productivity or mental health for the full population or across diabetes-risk categories. More than 90%
of employees would recommend the Motivaction program to other employers.
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Conclusions: This study provides a framework for future diabetes interventions in the workplace and
demonstrates that workplace interventions may reduce employees’ diabetes risk levels and are valued
by employees.
© 2018 The Author(s). Published on behalf of the Canadian Diabetes Association. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

r é s u m é
Objectifs : Les données canadiennes sur l’eﬃcacité des interventions en matière de diabète en milieu de
travail sont insuﬃsantes. La présente étude, qui avait pour objectif de mieux informer les intervenants
en milieu de travail, a porté sur l’évaluation de l’eﬃcacité de Motivaction, un programme pilote de dépistage
et d’enseignement du diabète, en milieu de travail.
Méthodes : Le programme Motivaction comporte l’évaluation en ligne sur une base volontaire des risques
du diabète pour la santé à l’aide du questionnaire CANRISK (Canadian Diabetes Risk Questionnaire) et
offre la possibilité aux personnes admissibles (c.-à-d. ceux qui sont diabétiques ou ceux qui ont un score
CANRISK≥21) de participer à 2 rencontres sur place avec un inﬁrmier autorisé pour subir un dépistage
biométrique et à 4 séances d’enseignement par téléphone avec un éducateur agréé en diabète. Les collectes
de données biométriques et de renseignements sur l’eﬃcacité personnelle, les changements dans le mode
de vie, la productivité, le bien-être, la santé mentale et la satisfaction vis-à-vis du programme ont été
effectuées au début et après 6 mois.
Résultats : Deux cent quatre-vingt-treize personnes ont participé aux consultations auprès d’un inﬁrmier
autorisé. Au cours de la première séance, 21 % des personnes ont été considérées comme prédiabétiques
(13 %) ou diabétiques (8 %). Sur le plan statistique, des réductions importantes des concentrations
de l’hémoglobine glyquée du début à la ﬁn de l’étude ont été observées chez les personnes prédiabétiques
ou diabétiques. Des réductions non importantes sur le plan statistique ont été observées en matière
de productivité ou de santé mentale dans l’ensemble de la population ou entre les catégories de
risque de diabète. Plus de 90 % des employés recommandent le programme Motivaction aux autres
employeurs.
Conclusions : La présente étude offre un cadre aux interventions futures auprès des personnes diabétiques
en milieu de travail et démontre que ces interventions qui sont appréciées par les employés peuvent réduire
leurs niveaux de risque de diabète.
© 2018 The Author(s). Published on behalf of the Canadian Diabetes Association. This is an open access
article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Methods

Because of its great prevalence and associated economic costs,
diabetes is a major public health concern worldwide and nationally. Fueled by the aging of the population and the rise of obesity
and sedentary habits, the number of Canadians living with diabetes is expected to increase from approximately 3.4 million today
to 5 million in 2025 (1). Diabetes is estimated to have cost Canadian society $12.2 billion in 2010, of which productivity losses
and premature mortality due to diabetes accounted for 83% (2).
In addition to having an impact on absenteeism (3), diabetes
has a profound impact on other occupational outcomes, as shown
by a recent Canadian study (4) that reported an association between
individuals with diabetes and their types of occupation, reasons
for missing work, family responsibilities and work-related
injuries.
The workplace can be an opportunistic environment for the
implementation of preventive and disease-management programs, and there is a growing literature base suggesting that such
programs in the workplace are both effective and cost-effective (5–7).
In 2 reviews in 2017, several workplace interventions were identiﬁed that prevent type 2 diabetes (N=10 studies) (8) or that manage
employees with diabetes (N=6) (9), but none of the studies were
Canadian. To address this research gap and provide more complete information to Canadian workplace stakeholders, the objectives of this pilot study were to evaluate the effectiveness of
Motivaction, a diabetes screening and education program, in the
workplace, in terms of reduction of risk factors associated with diabetes, changes in productivity, mental health and well-being outcomes and lifestyle and to measure employees’ satisfaction with the
program. The study also sought to assess participants’ awareness
of diabetes risks and to document goal setting and attainment and
changes in lifestyle and self-eﬃcacy.

Study design and participants
Participants in this 6-month prospective pilot study were
recruited from 54 work sites of 11 Canadian companies. These companies represented several sectors of industry: pharmaceutical, telecommunications, transportation, health care, motor vehicle,
manufacturing and retailing. The study protocol was developed on
a risk-stratiﬁed basis. As part of the study’s protocol, a standard template document was provided to all employers for dissemination
to employees. This template included a description of the pilot study,
assurances of conﬁdentiality, an invitation to complete the Canadian Diabetes Risk Questionnaire (CANRISK) (10) and a link to a
custom survey URL (employer speciﬁc). After providing electronic
consent, employees were invited to answer the CANRISK (10) questionnaire to determine their levels of diabetes risk. Any employees who were eligible to continue in the study (based on CANRISK
scores of ≥21 and those with pre-existing self-reported diagnoses
of diabetes) were invited to complete consent digitally before participating in the study. The study was approved by a Research Ethics
Board in June 2015 and was conducted between June 2015 and July
2016.
Study materials
During the 2 face-to-face meetings with a registered nurse (RN)
at baseline and at 6 months, a health-screening questionnaire was
used to capture baseline information, such as age, gender, smoking
status, ethnicity and cardiovascular and diabetes histories. In addition to measuring height and weight so as to calculate body mass
index, biometric data were collected by the RN, including glycated
hemoglobin (A1C), blood glucose, systolic and diastolic blood
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pressures, total cholesterol (TC) and high-density lipoprotein (HDL)cholesterol levels, TC:HDL ratios, waist circumferences and 10-year
Framingham Coronary Heart Disease risk scores. During the ﬁrst
screening visit, the RN reviewed the results with the employee before
providing an educational consultation. Participants whose A1C results
indicated “suspected pre/diabetes” based on Diabetes Canada guidelines (11) were informed of this by the screening nurse. Participants were encouraged to make an appointment with a physician
in order to conﬁrm a possible diagnosis. Study participants who did
not have primary care providers were given contact information for
local physicians accepting new patients.
The health screening questionnaire was administered at baseline and at the study’s end to evaluate the effectiveness of the
program regarding reduction of risk factors (e.g. A1C and cholesterol levels).
For employees with A1C levels of 5.5% or above, 4 educational
modules were delivered by a certiﬁed diabetes educator (CDE) during
4 phone calls (days 14 to 35; day 70, day 105 and day 140 after the
ﬁrst screening by the RN). The calls included background about diabetes and the importance of healthful living and eating and diabetes prevention, physical activity and stress management, and
setting 3 goals for the next 3 months (e.g. weight loss, healthful
eating, exercise, stress reduction, medications, physician visits and
other). Employees were also referred to other diabetes resources
and had opportunities to ask any questions of the CDE. During the
next educational module, the goals that were previously set were
reviewed, and any changes that had occurred since the last phone
interview were documented (e.g. visiting a physician, changing eating
habits, taking steps to decrease stress) before providing more education and self-management support in healthful living and eating.
Several questionnaires were administered online at baseline and
at the study’s end. A benchmark survey asked employees to describe
their health, their readiness to make lifestyle changes, their selfperceived productivity and conﬁdence in achieving goals and
employee satisfaction with the Motivaction program. We used 5 validated instruments in the study to measure productivity and mental
health and well-being: 1) the Endicott Work Productivity Scale (12)
to measure work productivity; 2) the World Health Organization
Well-Being Index-5 to assess subjective psychological well-being
(13); 3) the Perceived Deﬁcits Questionnaire-5 item version (14)
to measure cognitive function; 4) the Patient Health Questionnaire (15) to measure depression and 5) the General Anxiety
Disorder-7 (16,17) to measure anxiety. Supplementary Appendix 1
summarizes the study.
Data analyses
Mean values and standard deviations were used to summarize
continuous variables, and discrete variables were represented using
percentages. The exact Pearson chi-square test was used to compare
the baseline characteristics of participants. To measure the effectiveness of the program over time, paired t tests and the McNemar
tests were used to compare assessments across time (e.g. A1C and
HDL levels, TC:HDL ratios, body mass indexes and the Endicott Work
Productivity Scale).
For the purpose of the analyses, diabetes status was classiﬁed
as normal range (A1C <5.5%), at risk for diabetes (A1C between 5.5%
and <6%), at prediabetes (A1C between 6% and 6.5%) and diabetes
(≥6.5%) (18,19). Blood pressure was considered high when participants’ systolic blood pressure was 140 mmHg or above or diastolic blood pressure was 90 mmHg or above (20). Total cholesterol
and TC:HDL ratios were considered high when values were 5.2 and
5.0 or above, respectively (21); HDL cholesterol was deemed low
when lower than 1 mmol/L in men or 1.3 mmol/L in women (21).
The 10-year coronary heart disease risk was calculated using the
Framingham risk equation; participants scoring 20% or above were
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considered at high risk (22). To better evaluate the impact of the
program on diabetes risk categories, we computed the proportion
of participants who improved by at least 1 risk category, those who
worsened by 1 risk category and those who stayed in the same risk
category.

Results
Recruitment and retention of participants
Of almost 20,000 employees invited to complete the CANRISK,
3,626 (18%) accessed the online CANRISK questionnaire. Of those,
204 employees who began to complete CANRISK indicated that they
had a current or prior diagnosis of diabetes and, as such, were automatically deemed eligible for the study. The remaining employees
(N=3,432) completed the CANRISK questionnaire, and 1,534 employees had CANRISK scores of 21 or above and, therefore, qualiﬁed for
the study. Overall, 724 eligible employees consented to participate in the study. Figure 1 shows the study ﬂow for each component of Motivaction and the number (percentage) of employees
attending each component of the program.
Effectiveness of the program regarding diabetes and associated risk
factors
Of the employees, 577 participated in the ﬁrst screening visit
with the RNs, and 293 employees returned for the 6-month visit.
Compared to those who did not complete the 6-month visit, those
who completed both screenings were older (49.8 years vs. 48.6 years
for those who attended only the baseline screening; p=0.1010) and
predominantly male (63% vs. 57%, respectively; p=0.1263), although
these differences were not statistically signiﬁcant. There was no difference in baseline A1C values between the 2 groups (5.7 vs. 5.8;
p=0.0730). Table 1 presents the baseline characteristics of the
employees who completed both screening visits. Approximately 38%
of the population was obese, and 7.5% of individuals were identiﬁed as having suspected diabetes (A1C ≥6.5%). Almost half of those
employees (46%) did not know they had suspected diabetes. Overall,
5% of the population was at high risk for developing coronary heart
disease over the next 10-year period, and approximately 30% to 40%
of the population had hypertension or high cholesterol values. In
terms of ethnicity, 61% of the participants indicated that they were
Caucasian, 16% were South Asian, 15% were East Asian, and 8%
reported other origins.
The longitudinal analysis indicated that there was no statistical change in A1C levels for the full population. However, a statistically signiﬁcant decrease in A1C levels was noted for the employees
with prediabetes or existing diabetes (Table 2). These results were
independent of participation in CDE telephone coaching. Among
those with diabetes at baseline, 33% improved by 1 or more diabetes class, including 14% who had normal A1C values at 6 months.
Of the employees with prediabetes at baseline, 49% improved by
1 or more diabetes class, and 3% had normal A1C values at 6 months.
The analyses of the other clinical measures indicated no statistical changes over time in blood pressure or cholesterol values, but
a statistical difference was observed in body mass index (from 29.6
to 29.1; p=0.017), although this is unlikely to be clinically signiﬁcant.
Effectiveness of the program regarding lifestyle changes and healthcare utilization
At baseline and the study’s end, 77% of employees reported to
be ready for or had begun making lifestyle changes for the improvement of their health. Of 367 employees with A1C levels of 5.5% or
above at baseline who were invited to attend the 4 telephone
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Figure 1. Study ﬂow. CANRISK, Canadian Diabetes Risk Questionnaire; CDE, certiﬁed diabetes educator; EWPS, Endicott Work Productivity Scale; PDQ-5, Perceived Deﬁcits
Questionnaire-5 item questionnaire; PHQ-9, Patient Health Questionnaire; WHO-5, World Health Organization Well-Being Index questionnaire.

Table 1
Characteristics of employees who participated in baseline and 6-month visits with
a nurse (N=293)
Characteristics

Mean (SD)

Age (years)
Waist circumference (cm)
Body mass index (kg/m2)
A1C (%)
Mean systolic and diastolic blood
pressure (mm Hg)
Total cholesterol (mmol/L)
HDL (mmol/L)
TC:HDL

49.8 (8.5)
39.0 (5.4)
29.6 (5.6)
5.7 (0.8)
126 (14) /83 (10)

Characteristics

Percentage (%)

Male
Obese
Overweight
Normal weight
Underweight
Self-reported smoking
Self-reported diabetes
Diabetes (≥6.5%)
Prediabetes (6.0% to <6.5%)
Normal values (less than 5.5%) and at
risk (5.5% to <6%)
Percentage with high hypertension
Percentage with high TC
Percentage with low HDL
Percentage with high TC:HDL
Percentage at a high risk for CHD

63.1
38.2
42.0
19.4
0.3
9
7.2
7.5
13.3
79.2

4.97 (0.96)
1.26 (0.47)
4.34 (1.60)

29.4
39.2
42.0
26
4.8

CHD, coronary heart disease; HDL, high-density lipoprotein; SD, standard deviation; TC, total cholesterol.

coaching sessions, 118 employees (mean age 49 years; 55% male)
attended the ﬁrst coaching phone call. The second coaching phone
call was attended by 65 employees; 41 employees attended the third
coaching phone call and 22 employees attended the fourth coaching phone call. Although the analyses were limited by the small
number of employees attending the initial coaching calls with CDEs
and the low retention rate, 31% of participants indicated that they
had had changes in their medications between the ﬁrst and second
coaching calls. Depending on the time assessments, 20% to 37% of
employees reported seeing a doctor between the coaching calls, and
14% to 19% indicated that their doctors had ordered follow-up tests.
Between 30% and 80% of employees indicated that they had changed
their diets, experienced weight loss, started exercising or increased
their physical activity. Note that the low levels of participation in
this component necessitated results to be aggregated for all 4 calls
combined, rather than for each call; hence the wide variation in the
results.
Effectiveness of the program regarding productivity and well-being
Supplementary Appendix 2 presents the baseline and 6-month
values for the 5 questionnaires included in this study, based on 185
employees (mean 51 years of age, 56% male) who answered the
Endicott Work Productivity Scale, the World Health Organization
Well-Being Index-5, the Perceived Deﬁcits Questionnaire-5, the
Patient Health Questionnaire-9 and the General Anxiety Disorder-7
at baseline and at 6 months. Overall, the population was a highfunctioning population (low disability scores for the 5 instruments),
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Table 2
Effectiveness of Motivaction on A1C levels
Participated in any
coaching call with CDE
Full population (based on n=293)
Employees with normal A1C values (based on n=127/129)
Employees at risk for diabetes (based on n=103)*
Employees with prediabetes (based on n=39)
Employees with diabetes (based on n=21/22)

Not eligible for calls
with CDE
41%
44%
36%

Baseline A1C levels (%)

6 month A1C levels(%)

p value

5.67 (min 4.0, max 10.6)
5.14 (min 4.0, max 5.4)

5.67 (min 4.0, max 10.3)
5.38 (min 4.3, max 7.9)

p=0.6762
p<0.0001

5.70 (min 5.5, max 5.9)
6.18 (min 6, max 6.4)
7.72 (min 6.5, max 10.6)

5.66 (min 4, max 7)
5.99 (min 5.2, max 7.2)
6.95 (min 4.8, max 10.3)

p=0.2191
p=0.0012
p=0.0367

A1C, glycated hemoglobin; CDE, certiﬁed diabetes educator; max, maximum; min, minimum.
* No differences in A1C levels between those attending at least 1 coaching call with CDE (n=61) and those who did not attend the coaching sessions (n=42): A1C levels
of 5.72 at baseline and 5.69 at 6 months vs. A1C levels of 5.68 at baseline and 5.63 at 6 months, respectively. Sample size too small to allow similar analyses for the groups
of employees with prediabetes and diabetes.

Figure 2. Program satisfaction at 6 months. What impact did this diabetes in the workplace pilot have on participants?

and the program did not have any material impact on productivity or mental health except for the World Health Organization WellBeing Index-5, which indicated a statistically signiﬁcant improvement
over time (score of 64.1 at baseline vs. 61.7 at the study’s end;
p=0.0282), although this does not represent a clinically signiﬁcant
difference.
Program satisfaction
The benchmark questionnaires were answered by 367 employees at baseline (51 years of age, 58% male) and by 189 at 6 months
(51 years of age, 58% male); 160 individuals completed both questionnaires. At 6 months, 20% of employees indicated that the program
had had impacts on their desire to continue to work for their employer
or impacts on absenteeism (8%), presenteeism (12%), morale/
engagement (32%) and employee satisfaction with their employers
for having provided this program (38%). In addition,40% to 60% of
employees indicated that the program did have an impact on their
personal/professional balance and quality of life (46%), physical health
(60%), mental health (50%) and productivity (33%), whereas the rest
of the employees reported no material impact on these aspects.
Overall, as shown in Figure 2, employees were highly satisﬁed with
the program and their employers’ decision to endorse this program,
which helped them to manage their health more successfully.

Discussion
The results of this study, conducted in various Canadian workplaces, conﬁrm that a diabetes education program could be implemented in the workplace setting and would provide beneﬁts, both
for employees who are at risk for or have diabetes and for their
employers. The program was offered to 20,000 employees working
in more than 50 sites across Canada, and almost 50% of those who
completed the online CANRISK questionnaire were at risk for developing diabetes based on a CANRISK score of 21 or above. More than
half of the population screened were at risk for developing diabetes or had prediabetes. Consistent with previous Canadian ﬁndings in the area of hypertension (26) and cholesterol (23), almost
half of the participants with A1C levels of 6.5% or above at baseline did not know they had suspected diabetes. Our results are also
consistent with Canadian studies in terms of the proportion of prediabetes (13.3% in our study vs. 12.5% in the Canadian population
[25]) and diabetes (7.5% in our study and in the Canadian population [25]) and the proportion of Canadians with hypertension (26)
and high cholesterol values (23). However, the proportion of participants who were overweight or obese was higher than that of
the overall Canadian population (80% vs. 62%, respectively [24]), and
the proportion of participants who reported smoking was lower than
that of the Canadian population (9% vs. 16% (27), respectively).
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Following the intervention, the average A1C levels decreased signiﬁcantly between baseline and the 6-month visit for the employees with prediabetes or diabetes. This may not be surprising because
many of these employees did not know they had suspected diabetes, and a large proportion of employees reported having seen their
physicians, started exercising, changed their diets or changed medications. Other beneﬁts of the program were improvements reported
by many participants in terms of personal/professional balance and
quality of life (46%), physical health (60%), mental health (50%) and
productivity (33%). The results also indicated that employees were
highly satisﬁed with the program; more than 90% of the employees indicated that they would recommend Motivaction to other
employees.
It is diﬃcult to compare the results of our study to other workplace interventions due to differences in settings (e.g. Canada vs.
the United States) and patient populations (e.g. diabetes vs. Cardiovascular disorders). However, the results of our study are supported by the Canadian (28–30) and international literature (2,6–9),
which have shown generally that workplace screening interventions, such as Motivaction, are effective in health-risk reduction and
in cost-effectiveness or cost savings. In their 2014 review of worksite
health and wellness programs from a Canadian perspective, Despres
et al (30) referred to several unpublished workplace interventions
(e.g. BC Hydro, Vancouver International Airport, Desjardins Financial Group and Le Grand Deﬁ Entreprise) that have also shown promising results in reducing the risks associated with cardiovascular
disease. Consistent with research conducted elsewhere in the area
of diabetes (8,9), the authors of this Canadian review concluded that
workplace health and wellness programs do represent a great opportunity for employers.
There are limitations associated with this study that should be
considered when generalizing the results. First, this was not a comparative study, and it is unknown how the program compares with
a no-intervention group in a similar population. Another limitation of this study is the low participation and retention rates. In comparison with 13 workplace interventions to prevent type 2 diabetes,
which reported an attrition rate between 6% and 43% (8), we lost
approximately 50% of patients at each stage of the process. Attempts
to recruit employees (by each employer for CANRISK and by the
study team for the remainder of the protocol) were made regularly throughout the study protocol to maximize participation and
encourage participant retention. Early employer roll-out learnings were applied to employer groups launching at later dates.
Employers were also encouraged to leverage their existing communication vehicles and tactics when announcing Motivaction to
employees. Nonetheless, although every participating company had
employees participating in the program, 4 companies, operating in
health care, telecommunications, motor vehicle and manufacturing, contributed to almost 75% of the participants who attended the
ﬁrst screening with the RN. Retention rates were also variable by
company.
Incentives (e.g. ﬁnancial and nonﬁnancial such as paid leave time)
are commonly used in the United States (9) when implementing
workplace health interventions as an effective way to retain participants. However, the study sponsor’s policies limited the ability
to use incentives to encourage participation. The characteristics of
the employees who completed the baseline and the 6-month assessments were similar compared to those not completing the 6-month
visit in terms of age, gender and A1C levels, but those who completed the 6-month visits may have been more motivated than their
counterparts. This may have introduced a selection bias to our results.
The results regarding lifestyles and impact over time of the program
should be taken with caution due to the small number of employees who participated in the coaching phone calls compared to the
number of employees attending the face-to-face meetings with the
nurse. The participation rate in the telephone calls was low, which

may suggest that this type of coaching may not be as attractive to
employees who prefer face-to-face interactions at the worksite
during work hours (as opposed to telephone calls in the evenings
and often on the employees’ personal time). Despite the small sample
size of employees who attended the phone calls, it is nonetheless
encouraging to observe that several participants started to take action
to address their diabetes risks. Our study also had a short follow-up
period, and it would be useful to measure the impact of the program
over a longer period so as to determine how sustainable these
changes were and the resultant impacts. Another limitation, but also
the strength of our study, was that the program was offered to all
individuals with a CANRISK score greater than or equal to 21, independent of their A1C values. This was a strength because everyone received education regarding lifestyle change, healthful eating
and exercising. On the other hand, and it is not surprising, the
program did not have an impact on employees with normal A1C
values. This also means that some of our analyses were limited by
lower numbers of participants and may not have the power to detect
differences over time, which may limit the generalizability of some
of the results. Finally, we did not correct for multiple comparisons, for example, with the use of the Bonferroni correction, because
many of our tests were not independent (31,32).

Conclusions
Within these limitations, the results of our study demonstrated that a diabetes workplace intervention can be implemented
successfully and that such interventions offer many beneﬁts for the
participating employees and employers. This study also provides
a framework for future diabetes interventions in the workplace.

Acknowledgments
The study was funded by AstraZeneca Canada. The sponsor was
involved in the design of the study and the data interpretation. The
sponsor was not involved in the data collection and analyses or the
decision to publish.

Author Disclosures
J-ET, AS, PN, SA, LL-D, JS and JRG report personal fees from
AstraZeneca Canada during the conduct of the study.
RSM reports grants from Lundbeck during the conduct of the
study; grants and personal fees from Lundbeck, grants and personal fees from Pﬁzer, grants and personal fees from AstraZeneca,
personal fees from Eli-Lilly, grants and personal fees from
JanssenOrtho, grants and personal fees from Purdue, personal fees
from Johnson & Johnson, personal fees from Moksha8, personal fees
from Sunovion, personal fees from Mitsubishi, personal fees from
Takeda, personal fees from Forest, grants and personal fees from
Otsuka, personal fees from Bristol-Myers Squibb, grants and personal fees from Shire, and grants and personal fees from Allergan,
outside the submitted work.
No other authors have any conﬂicts of interest to disclose.

References
1. Canadian Diabetes Association. Diabetes statistics in Canada. 2015.
http://www.diabetes.ca/how-you-can-help/advocate/why-federal-leadership-is
-essential/diabetes-statistics-in-canada. Accessed February 20, 2018.
2. Canadian Diabetes Association. An economic tsunami: The cost of diabetes in
Canada. 2009. https://www.diabetes.ca/CDA/media/documents/publications

J.-E. Tarride et al. / Can J Diabetes 42 (2018) 493–499

3.

4.
5.
6.

7.

8.

9.

10.

11.

12.
13.
14.

15.
16.
17.

18.

-and-newsletters/advocacy-reports/economic-tsunami-cost-of-diabetes-incanada-english.pdf. Accessed February 20, 2018.
Breton MC, Guénette L, Amiche MA, Kayibanda JF, Grégoire JP, Moisan J. Burden
of diabetes on the ability to work: A systematic review. Diabetes Care
2013;36:740–9.
Li AK, Nowrouzi-Kia B. Impact of diabetes mellitus on occupational health outcomes in Canada. Int J Occup Environ Med 2017;8:96–108.
Goetzel RZ1, Henke RM, Tabrizi M, et al. Do workplace health promotion (wellness) programs work? J Occup Environ Med 2014;56:927–34.
Pelletier KR. A review and analysis of the clinical and cost-effectiveness studies
of comprehensive health promotion and disease management programs at the
worksite: Update VIII 2008 to 2010. J Occup Environ Med 2011;53:1310–13.
Pelletier KR. A review and analysis of the clinical and cost-effectiveness studies
of comprehensive health promotion and disease management programs at the
worksite: Update VII 2004–2008. J Occup Environ Med 2009;51:822–37.
Hafez D, Fedewa A, Moran M, O’Brien M, Ackermann R, Kullgren JT. Workplace
Interventions to prevent type 2 diabetes mellitus: A narrative review. Curr Diab
Rep 2017;17:9.
Meng L, Wolff MB, Mattick KA, DeJoy DM, Wilson MG, Smith ML. Strategies for
worksite health interventions to employees with elevated risk of chronic diseases. Saf Health Work 2017;8:117–29.
Robinson CA, Agarwal G, Nerenberg K. Validating the CANRISK prognostic model
for assessing diabetes risk in Canada’s multi-ethnic population. Chronic Dis Inj
Can 2011;32:19–31.
Canadian Diabetes Association Clinical Practice Guidelines Expert Committee.
Canadian Diabetes Association 2013 clinical practice guidelines for the prevention and management of diabetes in Canada. Introduction. Can J Diabetes
2013;37(Suppl. 1):S1–3.
Endicott J, Nee J. Endicott Work Productivity Scale (EWPS): A new measure to
assess treatment effects. Psychopharmacol Bull 1997;33:13–16.
Topp CW, Østergaard SD, Søndergaard S, Bech P. The WHO-5 Well-Being Index:
A systematic review of the literature. Psychother Psychosom 2015;84:167–76.
Ritvo P, Fischer J, Miller D, Andreews H, Paty D, LaRocca NA. Multiple sclerosis
quality of life inventory: A user’s manual. 1990. https://www.nationalmssociety
.org/NationalMSSociety/media/MSNationalFiles/Brochures/MSQLI_-A-User-s
-Manual.pdf. Accessed February 20, 2018.
Kroenke K, Spitzer RL, Williams JB. The PHQ-9: Validity of a brief depression
severity measure. J Gen Intern Med 2001;16:606.
Spitzer RL, Kroenke K, Williams JB, Löwe B. A brief measure for assessing generalized anxiety disorder: The GAD-7. Arch Intern Med 2006;166:1092–7.
Löwe B, Decker O, Müller S, et al. Validation and standardization of the Generalized Anxiety Disorder Screener (GAD-7) in the general population. Med Care
2008;46:266–74.
Canadian Diabetes Association Clinical Practice Guidelines Expert Committee,
Goldenberg R, Punthakee Z. Deﬁnition, classiﬁcation and diagnosis of

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.
31.
32.

499

diabetes, prediabetes and metabolic syndrome. Can J Diabetes 2013;37(Suppl.
1):S8–11.
Canadian Diabetes Association Clinical Practice Guidelines Expert Committee,
Ekoé JM, Punthakee Z, Ransom T, Prebtani AP, Goldenberg R. Screening for type 1
and type 2 diabetes. Can J Diabetes 2013;37(Suppl. 1):S12–15.
Daskalopoulou SS, Rabi DM, Zarnke KB, et al. The 2015 Canadian Hypertension Education Program recommendations for blood pressure measurement, diagnosis, assessment of risk, prevention, and treatment of hypertension. Can J Cardiol
2015;31:549–68.
Statistics Canada. Cholesterol levels of Canadians, 2009 to 2011. 2013.
http://www.statcan.gc.ca/pub/82-625-x/2012001/article/11732-eng.htm. Accessed
February 20, 2018.
Anderson TJ, Grégoire J, Hegele RA, et al. 2012 update of the Canadian Cardiovascular Society guidelines for the diagnosis and treatment of dyslipidemia for
the prevention of cardiovascular disease in the adult. Can J Cardiol 2013;29:151–
67.
Robitaille C, Dai S, Waters C, et al. Diagnosed hypertension in Canada:
Incidence, prevalence and associated mortality. CMAJ 2012;184:E49–
56.
Statistics Canada. Cholesterol levels of adults, 2012 to 2013. 2015. http://
www.statcan.gc.ca/pub/82-625-x/2014001/article/14122-eng.htm. Accessed
February 20, 2018.
Rosella LC, Lebenbaum M, Fitzpatrick T, Zuk A, Booth GL. Prevalence of prediabetes and undiagnosed diabetes in Canada (2007–2011) according to fasting
plasma glucose and HBA1c screening criteria. Diabetes Care 2015;38:1299–
305.
Statistics Canada. Body composition of adults, 2012 to 2013. 2015. http://
www.statcan.gc.ca/pub/82-625-x/2014001/article/14104-eng.htm. Accessed
February 20, 2018.
Health Canada. Canadian Tobacco Use Monitoring Survey (CTUMS) 2012. 2013.
https://www.canada.ca/en/health-canada/services/publications/healthy-living/
canadian-tobacco-use-monitoring-survey-ctums-2012.html. Accessed February 20, 2018.
Chung M, Melnyk P, Blue D, Renaud D, Breton MC. Worksite health promotion: The value of the Tune Up Your Heart program. Popul Health Manag
2009;12:297–304.
Tarride JE, Harrington K, Balfour R, et al. Partnership in employee health: A workplace health program for British Columbia Public Service Agency (Canada). Work
2011;40:459–71.
Després JP, Alméras N, Gauvin L. Worksite health and wellness programs: Canadian achievements & prospects. Prog Cardiovasc Dis 2014;56:484–92.
Perneget TV. What’s wrong with Bonferroni adjustments. BMJ 1998;316:
1236–8.
Bland JM, Altman DG. Multiple signiﬁcance tests: The Bonferroni method. BMJ
1995;310:170.

499.e1

J.-E. Tarride et al. / Can J Diabetes 42 (2018) 493–499

Supplementary Material
Appendix 1
Description of Motivaction program. A1C, glycated hemoglobin; CANRISK, Canadian Diabetes Risk Questionnaire; CDA, CDE, certiﬁed
diabetes educator; EAP, mos, months; QOL, quality of life.

Appendix 2
Effectiveness of the intervention in terms of productivity and mental health
Baseline mean
(standard deviation)

6-month mean
(standard deviation)

p value

Interpretation

Endicott Work Productivity Scale (n=185)

20.9 (11.3)

20.4 (11.8)

p=0.4389

World Health Organization Well Being
Index (n=185)

61.7 (18.9)

64.1 (17.4)

p=0.0282

Perceived Deﬁcit Questionnaire (n=185)

5.04 (3.19)

4.99 (3.03)

p=0.7896

Patient Health Questionnaire (n=185)

4.51 (4.74)

4.15 (4.52)

p=0.1829

General anxiety disorder (n=179)

3.38 (4.30)

3.24 (4.15)

p=0.5884

0 = best score; 100=worst score;
impaired work performance when score ≥37
0 = worst well-being; 100=best well-being. A score of 50 or
below is indicative of low mood, although not necessarily
depression. A 10% difference can be regarded as a signiﬁcant
change.
Total score from 0 to 20; higher score is associated with
greater impairment.
A score >20 indicates severe depression (ranges from 0 to 27),
and a score ≥5 indicates moderate to severe depression.
Score ≥8 indicates probable anxiety disorder

