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Objectives This study aimed to measure and compare the relationship between chronic diseases and the number
of absent workdays due to health problems and the associated costs among working Canadians.

Methods The study sample included respondents to the 2010 Canadian Community Health Survey between

aged 15–75 years who reported employment in the past three months. Respondents reported their number of
absent workdays due to health problems and chronic conditions. A negative binomial regression was used to estimate the incremental absent workdays associated with having a particular chronic condition (of 16 conditions),
conditional on other chronic conditions and confounders. For each condition, we calculated the incremental
number of absent workdays, the incremental productivity loss attributed to absenteeism per employee, and the
overall productivity loss in the population.

Results The final sample consisted of 28 678 respondents representing 15 468 788 employed Canadians. The

average number of absent workdays due to health problems was 1.35 days over a 3-month period. The three
conditions with the greatest association with absent workdays were mood disorders, heart disease, and bowel
disorders. They were associated with 1.17, 0.81, and 0.80 additional absent workdays, respectively, compared
to workers without this condition, holding other conditions and confounders at their means. At the national
working population level, back problems (CAD$621 million), mood disorders (CAD$299 million) and migraine
(CAS$245 million) accounted for the largest incremental productivity loss.

Conclusions Chronic conditions, especially mood disorders and back problems, are associated with substantial

work productivity loss. The study findings can help policy-makers and employers prioritize their programs and
resources aimed at reducing absenteeism among the working population with chronic conditions.

Key terms arthritis; back pain; chronic disease; cost of illness; migraine; mood disorder; productivity loss;
sickness absence; working population.

From a societal perspective, the economic burden of
illness is estimated by both direct and indirect costs.
Indirect costs are commonly referred to as productivity losses as a result of mortality, long-term disability,
short-term absence from work (absenteeism), or reduced
performance while working (presenteeism) (1, 2). The
productivity losses due to a specific illness, such as
arthritis, asthma or depression, are substantial and can be
even greater than their direct costs (3, 4). Absenteeism
has been found to account for a significant proportion
of indirect costs (3, 4). According to the Labour Force

Survey (LFS) of Statistics Canada, the average absent
days per full-time worker in 2011 were 9.3 days, where
7.7 were due to illness or disability and 2.1 were due to
personal and family responsibilities (5). The Conference
Board of Canada estimated the cost of absenteeism to the
Canadian economy to be CAD$16.6 billion in 2011 (6).
Policy-makers would benefit from evidence on comparative burden of different chronic conditions as this
may inform the allocation of resources and the provision
of programs with the aim of reducing the burden of
chronic diseases, including mitigating work disability/
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absenteeism and improving work productivity. Evidence on lost productivity can also motivate employers
to change work conditions and practices (employee
benefits, support services and facilities) for workers
with different health problems to further reduce work
disability and retain workers with chronic conditions in
the workforce.
Many studies have focused on measuring the number of absent workdays among people with one health
condition (7–13). Due to different settings, populations,
measures and methods, estimates of absent workdays
and the associated productivity loss due to a health
condition from different studies vary widely and may
not be comparable. While there is research that has
compared sickness absence workdays across different
health conditions, very few studies have been able to
assess the extent to which sickness absence could be
attributed to certain chronic conditions (14–20). In 2010,
the Canadian Community Health Survey (CCHS) "loss
of productivity module" asked employed respondents
to report the number of missed workdays due to health
problems as well as their chronic conditions (21). This
data enabled the current research to measure and compare the relationship between different chronic conditions and the number of absent workdays and then the
consequent costs among working Canadians.

Methods
Study sample
The CCHS is an annual cross-sectional survey that
collects information related to health status, healthcare
utilization and health determinants for the Canadian
population conducted by Statistics Canada. Data from
the 2010 CCHS were collected from a population-based,
representative sample of individuals aged ≥12 years,
living in private occupied dwellings in the 117 health
regions covering all provinces and territories in Canada
(22). Individuals living on Indian Reserves and on
Crown Lands, institutional residents, full-time members
of the Canadian Forces, and residents of certain remote
regions were excluded (22). The CCHS represents
approximately 98% of the Canadian population aged
≥12 years (22). Internal and external validation was
undertaken by Statistics Canada for data quality assurance purposes. Internal validation included measures to
verify interviewer performance, comparison of estimates
with previous survey years, and publication of a series
of reports on the survey variables (22, 23). For external
validation, Statistics Canada sent data to provincial and
federal partners to identify any anomalies or concerns
related to data quality (22, 23). The overall person-level
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response rate in 2010 was 88.6%. CCHS questions on
sickness absence workdays were only asked of respondents aged 15–75 years and who reported employment
in the past three months.
Measures
The outcome variable was defined as the total number
of self-reported missed workdays in the prior three
months due to any health problems. This represented
the sum of missed workdays across four questions:
“How many days of work have you missed because of
a chronic condition”, “How many days … because of an
injury”, “How many days … because of an infectious
disease”, and “How many days … because of another
reason related to your own physical or mental health”.
The reported number of absent workdays could not be
attributed to a specific chronic condition. Rather, the
current analyses investigate the association of having
a specific chronic condition with total health-related
absent workdays.
The key explanatory variables were the presence of
16 different chronic conditions. In the CCHS, chronic
conditions refer to “long-term conditions” expected
to last or have been present ≥6 months and that have
been diagnosed by a health professional. A total of 16
chronic conditions were considered: asthma; fibromyalgia; arthritis; back problems; migraine; chronic obstructive pulmonary disease (COPD) including chronic bronchitis and emphysema; diabetes; heart disease including
stroke; cancer (previously and currently); intestinal or
stomach ulcers; urinary incontinence; bowel disorders
(including Crohn’s disease, ulcerative colitis, irritable
bowel syndrome or bowel incontinence); chronic fatigue
syndrome; multiple chemical sensitivities; mood disorders including depression, bipolar disorder, mania
or dysthymia; and anxiety disorders such as phobia,
obsessive-compulsive disorder or panic disorder.
Characteristics associated with both absenteeism and
the presence of chronic conditions were considered as
potential confounders (24) as follows: (i) demographic
characteristics including age as a continuous variable,
sex (female versus male), race (white versus visible
minority), marital status (currently married or common
law versus windowed, divorced, separated or never married) and living arrangement (living alone versus living
together); (ii) socioeconomic status (SES) including log
transformed household income, and personal education
attainment (<secondary school graduation, secondary
school graduation, some post-secondary, post-secondary
graduation); (iii) health and lifestyle factors including
body mass index classification (underweight/normal
weight (<25 kg/m2), overweight (25–30 kg/m2), obese
(>30 kg/m2)), type of smoker (never smoked, former
occasional smoker, former daily smoker, current occa-
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sional smoker, current daily smoker), type of drinker in
the past 12 months (not a drinker, occasional drinker,
regular drinker >once a month), and leisure and transportation physical activity using energy expenditure
(active, moderately active, inactive); (iv) work-related
characteristics including ten occupations classified by
the Standard Occupation Classification of Statistics
Canada (25) and self-perceived work stress (not at all
stressful, not very stressful, a bit stressful, quite a bit
stressful, extremely stressful).
Statistical analysis
The study sample included all subjects who were eligible
for and had valid responses to the questions related to
the number of absent workdays, 16 chronic conditions,
and all the potential confounders. Negative binomial
regression was used as the number of absent workdays
has a highly skewed distribution with a lot of zeros.
This regression is commonly used to model count outcome variables when the count outcome variables are
over-dispersed. The unadjusted regression model was
constructed by entering dummy variables representing
the 16 chronic conditions simultaneously as the main
explanatory variables for absent workdays. The adjusted
regression model was then constructed by adding all the
potential confounders into the unadjusted model.
The marginal impact on absent workdays associated
with having a particular chronic condition, conditional on
other chronic conditions and confounders was estimated
from the negative binomial regression model. The coefficient of each chronic condition can be interpreted as
the difference in the log of the expected count of absent
workdays between workers with one chronic condition
and those without such a condition after controlling
other conditions and confounders. The exponential of the
coefficient represents the ratio of the expected counts of
absent workdays between the two groups. A ratio of 1.2
or 0.7, for example, indicates that absent workdays for
workers with one condition is 20% more than or 30%
less than those without this condition, respectively. If
workers have multiple chronic conditions, the regression
coefficients have an additive effect in the log scale and
the ratios have a multiplicative effect.
As a sensitivity analysis, absent workdays due to
chronic diseases only were modeled separately from
absent workdays due to other health reasons (injuries,
infectious diseases or other physical or mental health
problems). The analysis was also repeated among the
study sub-sample aged 25–65 years, excluding the
youngest and oldest members of the workforce.
Sampling weights provided by Statistics Canada
were used in all analyses. For each regression model,
500 bootstrapped weights (representing the 500 bootstrap replicates) provided by Statistics Canada were used

to estimate standard errors and 95% confidence intervals
(95% CI). All analyses will be performed using SAS
version 9.4 (SAS Institute, Cary, NC, USA).
Monetization of productivity loss due to absenteeism
For each chronic condition, a marginal effect at the mean
was calculated based on the adjusted negative binomial
regression model. The number of absent workdays in a
3-month time frame was first predicted from the adjusted
regression model in the presence of a particular chronic
condition, holding other chronic conditions and confounders at their means. The number of absent workdays
for an employee without the particular chronic condition
was then predicted, holding other chronic conditions and
confounders at their means. The difference in the two
predicted values is referred to as marginal effect at the
mean, in other words the incremental number of absent
workdays attributable to each particular chronic condition
per employee. The detailed calculation steps are presented
in the online Appendix for further reference (http://www.
sjweh.fi/index.php?page=data-repository).
The marginal effects at the mean are a good (asymptotically valid) approximation of the average marginal
effects (calculating the difference between the predicted
absent workdays with and without a condition, all other
variables being kept as is with each observation, and
then taking the average of the difference among all study
observations) (26, 27). The method we used to calculate
the predicted and incremental number of absent workdays
is more flexible because it can be done simply based on
the estimated coefficients of the variables in the regression model without accessing individual-level data. In
addition to the above marginal effects at the mean, absent
workdays can be predicted for different scenarios by
applying different fixed values to the covariates in the
model, such as for workers with one condition only
compared with workers with no conditions, or workers
with multiple conditions compared with workers with no
conditions (please see the online Appendix, http://www.
sjweh.fi/index.php?page=data-repository).
The incremental productivity loss (CAD$) attributed to absenteeism per employee was calculated as the
incremental number of absent workdays multiplied by
the average hours per work day of eight hours and the
average hourly wage of $24.33 for Canadian employees
aged 25–54 years, reported by Statistics Canada in 2010
(28). An employee benefit (eg, employer pension contribution, workers compensation, employment insurance)
multiplier of 15% of the wage was added (29). A wage
multiplier of 1.44 that takes into account team production,
time sensitivity of output, and the availability of perfect
substitution, was also used to adjust the wage to represent the value of productivity loss (30, 31). No Canadian
studies provide such a multiplier estimate. This multiplier
Scand J Work Environ Health 2016, vol 42, no 5
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was taken from a US study by Nicholson et al, who used
a random sample of firm managers (N=804) from 12
industries to estimate the additional productivity loss for
absenteeism for any of the 57 job types they supervised
(30). The overall productivity loss in the study sample
was calculated by multiplying the weighted number of
employees reporting the focal condition by the incremental productivity loss per employee.

Respondents aged 15-75 and completing an interview
not by a proxy
N=53 008

Respondents who were in employment
N=32 784

Results
Study sample and characteristics
Figure 1 presents the flowchart of the final analysis
sample. In total, there were 63 191 respondents to
the CCHS 2010. Respondents were excluded as ineligible for age (N=9488 aged <15 or >75 years), proxy
interviews (N=695), not employed in the past three
months (N=20 224), missing responses to absent workdays (N=95), missing responses to chronic conditions
(n=316) and missing responses to all potential confounders (N=3695). The final analytic sample of 28 678
respondents represented 15 468 788 employed Canadians aged between 15–75 years.
A total of 27.8% of the sample reported absent
workdays in the past three months (table 1). The average
number of absent workdays due to any health problems
among the study sample was 1.35 days [standard error
(SE) 0.05]. The average absent workdays due to chronic
conditions was 0.42 (SE 0.04). Among those reporting
at least one absent workday, the average was 4.86 days
(SE 0.19) due to any health problems and 1.52 (SE
0.15) due to chronic conditions. Approximately 45%
of the sample had at least one chronic condition. The
three most prevalent chronic conditions in the study
sample were back problems (17.5%), migraine (10.3%)
and arthritis (9.8%). Chronic fatigue conditions (0.8%),
fibromyalgia (1.1%) and urinary incontinence (1.3%)
were the least prevalent.
Chronic conditions and absent workdays
In the unadjusted model (table 2), a total of 9 chronic
conditions including asthma, arthritis, back problems,
diabetes, migraine, heart disease, cancer, mood disorders
and bowel disorders, were associated with a statistically
significant (P<0.05) increase in absent workdays due to
any health problems. Mood disorders, migraine, bowel
disorders, back problems and heart disease were the five
chronic conditions with the greatest association with
absent workdays due to any health problems compared
to not having these conditions.
In the final multivariable model adjusted for the
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Respondents who had valid answers for absent
workdays
N=32 689

Respondents who had valid answers for all chronic
conditions
N=32 373

Respondents who had valid answers for all potential
confounders
N=28 678
Figure 1. Flow chart of sample selection. [CCHS: Canadian Community
Health Survey.]

potential confounding effects, one additional chronic
condition of COPD was associated with a significant
increase in absent workdays due to any health problems.
In the adjusted model, the five conditions with the greatest association with absent workdays were mood disorders, heart disease, bowel disorders, back problems, and
cancer. Keeping other conditions and confounders constant, absent workdays for workers with mood disorders
were 2.1 times as many as those without this condition.
The estimated coefficients from the regression model are
shown in table A1 in the Appendix (http://www.sjweh.
fi/index.php?page=data-repository).
In the sensitivity analysis modeling absent workdays
for chronic conditions separately from absent workdays
for other health reasons (table 3), heart disease, back
problems, COPD, bowel disorders and mood disorders
were the five conditions with the strongest association
with absent workdays due to chronic conditions only.
The conditions identified above in the final adjusted
models for total absent workdays were also significantly
associated with absent workdays due to chronic conditions only, with the exception of asthma and diabetes.
Asthma was significantly associated with increased

Zhang et al

Table 1. Study sample characteristics, CCHS 2010 survey for
employed respondents aged 15 to 75 years. [CCHS=Canadian
Community Health Survey; SE=standard error; BMI=body mass
index; COPD=chronic obstructive pulmonary disease.]
Variables

%a

Absent from work (yes versus no)
Number of absent workdays (reasons)
All health reasons
Chronic disease
Injuries
Infectious disease
Other health problems
Age (years)
Female
Married or common-law
Living alone
White
Household income ($)
Log of household income
Education
<Secondary school graduation
Secondary school graduation
Some post-secondary
Post-secondary graduation
BMI classification
Normal or underweight
Overweight
Obesity
Type of smokers
Current and former daily smoker
Current occasional smoker
Former daily smoker
Former occasional smoker
Never smoked
Type of drinker
Regular drinker
Occasional drinker
Not a drinker
Leisure and transportation physical activity
Active
Moderately active
Inactive
Occupation
Management
Business, finance and administrative
Natural & applied sciences & related
Health
Social science, education, government
service and religion
Art, culture, recreation and sport
Sales and service
Trades, transport & equipment operators
Primary industry
Processing, manufacturing & utilities
Self-perceived work stress
Not at all stressful
Not very stressful
A bit stressful
Quite a bit stressful
Extremely stressful
Chronic conditions
Asthma
Fibromyalgia
Arthritis
Back problems
Diabetes
COPD
Migraine
Heart disease

27.8

45.4
64.2
12.6
79.5

Mean a

SE b

1.35
0.42
0.22
0.37
0.34
40.94

0.05
0.04
0.02
0.01
0.03
0.10

88 757.00 783.89
11.15 0.01

Table 1. Continued
Variables

%

Cancer
Intestinal/stomach ulcers
Urinary incontinence
Multiple chemical sensitivities
Anxiety disorders
Mood disorders
Bowel disorders
Chronic fatigue syndrome
Number of chronic conditions
0
1
2
3
4
5
6+

3.5
2.3
1.3
2.4
3.9
5.3
3.8
0.8

a
b

9.2
16.4
8.0
66.3

Mean

SE a

55.2
25.7
11.5
4.3
2.0
0.8
0.6

Weighted
Estimated by the balanced repeated replication method using 500 bootstrapped weights

absent workdays due to other health reasons. Multiple
chemical sensitivities was significantly associated with
increased absent workdays due to health reasons other
than chronic conditions. This emerged as a new finding
relative to the findings presented above for total absent
workdays.

47.9
34.6
17.6
17.2
5.9
20.6
16.9
39.5

Monetization of productivity loss

72.3
13.8
13.9

The estimates of the incremental number of absent
workdays attributable to a particular chronic condition,
holding all other variables including other chronic conditions and confounders at their means, are presented
in table 4. Employees with mood disorders experienced
the largest loss, with an additional 1.2 absent days per
employee in three months compared with employees
without mood disorders. This equates to CAD$362.1 per
employee. On a population, workforce level, back problems, mood disorders, migraine, bowel disorders and
arthritis accounted for the largest incremental productivity loss due to strong associations with absent workdays
and high prevalence. This totaled CAD$621 million,
CAD$299 million, CAD$245 million, CAD$144 million, and CAD$135 million in three months, respectively.
Table A2 in the Appendix (http://www.sjweh.fi/
index.php?page=data-repository) presents the results
comparing the predicted number of absent workdays
among workers with a particular chronic condition only
to those without any chronic conditions and the corresponding incremental productivity loss per employee.
The incremental number of absent workdays and productivity loss per employee were smaller than those
estimated from our main analysis.

29.5
26.8
43.7
9.0
18.9
7.5
6.8
8.7
3.4
23.7
15.1
3.1
3.9
9.0
19.1
42.2
24.6
5.1
7.6
1.1
9.8
17.5
4.0
1.6
10.3
2.2
Continued
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Table 2. Ratio of expected counts of absent workdays due to any
health problems using negative binomial regression. [Radj=adjusted
ratio; 95% CI=95% confidence interval; COPD=chronic obstructive
pulmonary disease]

Table 4. Incremental number of absent workdays due to any
health problems and productivity losses in a 3-month period.
[PD=predicted days; ID=incremental days; IPL=incremental productivity loss; COPD=chronic obstructive pulmonary disease.]

Variables

Ratio

95% CI

Variables

Asthma
Fibromyalgia
Arthritis
Back problems
Diabetes
COPD
Migraine
Heart disease
Cancer
Intestinal/stomach ulcers
Urinary incontinence
Multiple chemical sensitivities
Anxiety disorders
Mood disorders
Bowel disorders
Chronic fatigue syndrome

1.39
1.01
1.23
1.67
1.34
1.38
1.74
1.65
1.40
1.72
1.25
1.40
1.21
2.40
1.74
1.70

1.11–1.73
0.67–1.51
1.01–1.51a
1.39–2.01a
1.01–1.78a
0.98–1.96
1.20–2.52 a
1.12–2.42 a
1.07–1.83 a
0.84–3.52
0.80–1.96
0.97–2.04
0.95–1.55
1.78–3.24 a
1.20–2.52 a
0.96–3.01

a

a

Radj

95% CI

1.31
0.94
1.27
1.72
1.39
1.43
1.46
1.73
1.63
1.62
1.28
1.37
1.12
2.09
1.73
1.53

1.05–1.62
0.62–1.43
1.01–1.59 a
1.46–2.04 a
1.01–1.90 a
1.00–2.04 a
1.11–1.92 a
1.19–2.50 a
1.19–2.23 a
0.85–3.12
0.77–2.10
0.96–1.95
0.87–1.43
1.55–2.81 a
1.18–2.53 a
0.88–2.67
a

The 95% CI does not cover 1.

Table 3. Adjusted ratio (Radj) of expected counts of absent workdays due to chronic conditions and other health reasons, respectively, using negative binomial regression. [95% CI=95% confidence interval; COPD=chronic obstructive pulmonary disease.]
Variables

Radj a

95% CI

Radj b

95% CI

Asthma
Fibromyalgia
Arthritis
Back problems
Diabetes
COPD
Migraine
Heart disease
Cancer
Intestinal/stomach ulcers
Urinary incontinence
Multiple chemical sensitivities
Anxiety disorders
Mood disorders
Bowel disorders
Chronic fatigue syndrome

0.99
2.06
2.56
3.63
1.73
3.27
2.67
3.90
2.67
4.18
1.29
0.66
1.22
2.71
3.14
1.20

0.63–1.55
0.81–5.26
1.56–4.22 c
2.42–5.44 c
0.92–3.29
1.26–8.51 c
1.36–5.23 c
1.86–8.18 c
1.50–4.75 c
0.65–26.74
0.48–3.50
0.35–1.24
0.64–2.33
1.65–4.47 c
1.54–6.41 c
0.50–2.89

1.41
0.72
0.95
1.51
1.12
1.51
1.22
1.17
1.26
0.99
1.30
1.70
1.08
2.02
1.64
1.46

1.13–1.77 c
0.41–1.25
0.77–1.19
1.28–1.78 c
0.78–1.61
0.99–2.31
1.03–1.45 c
0.79–1.74
0.84–1.88
0.71–1.38
0.83–2.05
1.11–2.60 c
0.83–1.41
1.46–2.80 c
1.04–2.60 c
0.74–2.85

Due to chronic conditions.
Due to other health reasons.
c
The 95% CI that does not cover 1.
a

b

PD
PD
ID a IPL b per
IPL c in
(with
(without
employee population
condition) a condition) a
(2010$) (millions of
2010$)
Asthma
1.43
1.10
0.34 105.22
124.136
Fibromyalgia
1.05
1.12
-0.07
-21.66
-3.795
Arthritis
1.39
1.09
0.29
89.75
135.362
Back problems
1.76
1.02
0.74 229.01
621.070
Diabetes
1.53
1.11
0.43 133.08
82.818
COPD
1.59
1.11
0.48 148.55
36.566
Migraine
1.58
1.08
0.50 154.74
245.371
Heart disease
1.91
1.11
0.81 250.68
85.611
Cancer
1.79
1.10
0.69 213.54
115.092
Intestinal/stomach 1.80
1.11
0.69 213.54
76.953
ulcers
Urinary
1.42
1.12
0.31
95.94
18.925
incontinence
Multiple chemical
1.52
1.11
0.41 126.89
46.557
sensitivities
Anxiety disorders
1.25
1.11
0.13
40.23
24.502
Mood disorders
2.25
1.08
1.17 362.09
298.795
Bowel disorders
1.89
1.10
0.80 247.58
143.937
Chronic fatigue
1.71
1.12
0.60 185.69
23.813
syndrome

Predicted number of absent days for an employee with a specific focal
condition with probability of having other conditions and that for an employee without the focal condition but with probability of having other
conditions were estimated from negative binomial regressions with all
other covariates at their mean value and their difference is the incremental days for the focal condition per employee.
b
Calculated as incremental days per employee × a hourly wage
CAD$24.33 × 8 hours per day × (1 + wage multiplier 0.44 + employee
benefit 0.15).
c Calculated as weighted number of employees with the specific focal condition in the study sample × incremental productivity loss per
employee.
a

(CAD$287 million), and migraine (CAD$198 million)
accounted for the largest incremental productivity
loss.
Representativeness

Subsample analysis
The results from the analysis of the sub-sample of
workers aged 25–65 years were similar to study findings among the study sample aged 15–75 years (tables
A3–6 in the Appendix, http://www.sjweh.fi/index.
php?page=data-repository). The five conditions
with the greatest association with absent workdays
were mood disorders, heart disease, bowel disorders,
back problems and migraine. On the national scale,
back problems (CAD$576 million), mood disorders
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The study sample was a subsample of the CCHS survey
representing respondents who were employed during the
past three months. To examine the representativeness,
we compared key labor force characteristics of the study
sample to those obtained from the national, monthly LFS
administered by Statistics Canada for the same study
period, including age, sex, education, full- and part-time
work status, occupational classification, and province
of residence (32). This comparison showed that our
study sample is comparable to the employed population
working population on all key measures (table A7 in the
Appendix, (http://www.sjweh.fi/index.php?page=datarepository) (32).
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Discussion
This study is the first Canadian study examining the
association between different chronic health conditions
and absent workdays using representative, populationbased survey data. We found that 10 of 16 chronic
conditions (asthma, arthritis, back problems, diabetes,
COPD, migraine, heart disease, cancer, mood disorders
and bowel disorders) are significantly associated with
increased absent workdays due to any health problems.
Overall, mood disorders, heart disease, bowel disorders, back problems, and cancer were associated with
the largest incremental absent workdays due to health
problems at the worker level, while back problems,
mood disorders, migraine, bowel disorders, and arthritis were associated with largest productivity losses at
the national level. The results were consistent with
the analysis limited to absent workdays attributable to
chronic conditions only, except that asthma and multiple chemical sensitivities were associated with absent
workdays due to other health reasons but not associated
with absent workdays due to chronic conditions. These
latter two findings may suggest that workers with asthma
and multiple chemical sensitivities tend to attribute their
work absence to the symptoms of these two conditions
or other health issues instead of the chronic conditions
themselves.
Mood disorder, back problems, and bowel disorders
were identified as three of the five conditions with strongest associations with work absence at the employee
level and productivity loss at the national level. The
possible explanation is that these three conditions are
very episodic conditions with longer-term trajectories
(ie, chronic recurrent conditions) resulting in the need
for more work days on a frequent basis to cope with.
It can be challenging to compare absent workdays
across different studies as different health promotion,
sick leave and work accommodation policies differ markedly across countries, industrial sectors and
employers (33–35). Workplace accommodations have
been found to be effective or even cost-effective in
preventing long-term sick leave (33, 36). There is a lack
of consensus about the type and structure of effective
workplace accommodations for employees with chronic
conditions such as musculoskeletal or mental disorders
(33–35). In the literature, only a few studies measured
the incremental associations of different chronic conditions with absent workdays or estimated the incremental
productivity loss (17–20). Mood disorders or depression
(17–20), cancer (17–19), COPD or bronchitis (17,19),
and heart disease (17,18,20) have consistently been
associated with the largest incremental productivity
loss per employee. This is despite different definitions
on absent workdays, settings [Canada versus the United

States (17–19) and Netherlands (20)], and definitions
and number of chronic conditions included.
Our study has several limitations. First, chronic
conditions were based on self-report. While CCHS
specified that a condition needs to have lasted ≥6 months
and have been diagnosed by a health professional, the
self-reported nature of the question could have biased
the response. Studies that have examined the validity of
self-reported chronic conditions through comparison to
medical records or health administrative data have found
that the agreement between self-report and medical
records vary by chronic conditions and across studies
(37–42). Overall, if a disease is easy to define, lifethreatening, or persistent, there is a higher agreement
between self-report and medical records (37, 40, 42).
Self-reported diabetes, hypertension, stroke, cancer, and
Parkinson’s disease have high agreement with external
data (37–42). Respiratory and musculoskeletal diseases
and mental disorders have relatively lower agreement
(38–42) and their prevalence tends to be underestimated
by self-report (38, 42). This indicates that for some
conditions, there may be differential misclassification.
Second, this study relies on one time point measurement of absent workdays over the previous three
months. This may lead to an over- or underestimation of the association between chronic conditions and
absenteeism, especially for chronic conditions with
episodic symptoms or sensitive to seasonal influences
such as asthma, arthritis, and fibromyalgia. However,
self-reported recall for absent workdays in the previous
three months is found to be better than recall for a previous year (43). Also, the CCHS is administered randomly
throughout the year, so seasonal variations in symptoms
associated with chronic conditions and associated work
absences would be randomly distributed in the data.
Third, the CCHS did not ask for wage information.
An average, hourly wage estimate was obtained from
the LFS conducted by Statistics Canada. The hourly
wage was selected for a Canadian employee aged 25–54
years because it corresponded to the average age of this
study sample at 41 years old (table 1). We recognize that
applying one hourly wage estimate may lead to biased
cost estimates and a potential over estimation of costs
for individuals with chronic conditions who perhaps
do not have the same earning potential as that of their
healthier counterparts. This may also be differential by
type of conditions, whereby individuals with chronic
conditions with long-term disability or episodic trajectories have less earning potential than individuals with
chronic conditions that resolve or improve over time or
with treatment.
Finally, the CCHS does not have a question asking
workers if they attended work while their work productivity was affected by their chronic conditions. As a
result, the current study was unable to investigate assoScand J Work Environ Health 2016, vol 42, no 5
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ciations between chronic conditions and presenteeism.
Future studies are needed to compare the associations
or effects of different chronic conditions on absenteeism
and presenteeism simultaneously, a method suggested by
literature (44–46).
In the current study, the human capital approach was
used instead of the friction cost approach to calculate
the costs. The friction cost approach allows for non-zero
involuntary unemployment and estimates the productivity loss only for the “friction period” it takes to replace
the absent worker plus the replacement costs such as
recruitment and training costs (47). Currently there is no
consensus on which method is preferable when estimating costs due to productivity losses (43, 47–49). The
human capital approach was chosen as it is applicable to
estimating productivity losses in a short duration where
an employee might not be replaced or only replaced temporarily. Further, in the human capital approach, the costs
can be directly estimated from the incremental absent
workdays multiplied by the wage and benefit costs, and
productivity multiplier. The cost estimates using the two
approaches differ only among the cases that one absence
is longer than the “friction period”. We could not tell
whether the reported number of absent workdays was a
sum of multiple absences or from one long absence. Also,
in Canada, a friction duration from 2–4.5 months has been
used (3). Thus, we expect the impact of using a different
approach would be small.
It is essential for the government, employers and
employees to recognize that the workplace plays a key
role in promoting health and well-being. The Conference
Board of Canada has found that there are significant gaps
in employer chronic disease management programs (50).
The Board has provided employers with advice on how
to create an effective workplace disability management
program and how to more effectively manage absenteeism. Key components of an effective program are: (i)
identification of the chronic conditions associated with
absences; (ii) implementation of wellness initiatives
specific to these conditions; and (iii) implementation of
programs to help employees manage chronic health conditions (50, 51). Our study can help employers prioritize
chronic conditions when implementing these initiatives
and programs, as well as provide data to evaluate the
potential cost savings.
In conclusion, chronic conditions, especially mood
disorders, back problems and bowel disorders, are associated with substantial work productivity loss due to
absenteeism. The study findings will help different
stakeholders including policy makers and employers
to assess the potential productivity impact of chronic
disease prevention and management.

420

Scand J Work Environ Health 2016, vol 42, no 5

Acknowledgment
The Michael Smith Foundation for Health Research
supports Wei Zhang through the Postdoctoral Fellowship
Award. Mieke Koehoorn is supported by a Canadian
Institutes for Health Research Chair in Gender, Work
and Health. Christopher McLeod is supported by a
Canadian Institutes for Health Research New Investigator Award and a Michael Smith Foundation for Health
Research Scholar Award.

References
1.

Drummond MF, Sculpher MJ, Torrance GW, O’Brien BJ,
Stoddart GL. Methods for the Economic Evaluation of Health
Care Programmes. 3rd ed. Oxford: Oxford University Press;
2005.

2.

Hemp P. Presenteeism: at work-but out of it. Harvard Business
Review . 2004;82(10):49–58.

3.

Public Health Agency of Canada. Economic Burden of Illness
in Canada, 2005-2008 [Internet]. 2014 [cited 2015 Mar 10].
Available from: http://www.phac-aspc.gc.ca/publicat/ebicfemc/2005-2008/index-eng.php

4.

Goetzel RZ, Long SR, Ozminkowski RJ, Hawkins K, Wang
S, Lynch W. Health, absence, disability, and presenteeism
cost estimates of certain physical and mental health
conditions affecting U.S. employers. J Occup Environ Med.
2004 Apr;46(4):398–412. http://dx.doi.org/10.1097/01.
jom.0000121151.40413.bd

5.

Dabboussy M, Uppal S. Work absences in 2011 [Internet].
Ottawa: Statistics Canada; 2012 Apr. Report No.: Component
of Statistics Canada Catalogue no. 75–001–X. Available
from: http://www.statcan.gc.ca/pub/75-001-x/2012002/
article/11650-eng.pdf

6.

The Conference Board of Canada. Missing in Action:
Absenteeism Trends in Canadian Organizations [Internet].
2013 [cited 2015 Dec 2]. Available from: http://www.
conferenceboard.ca/e-library/abstract.aspx?did=5780

7.

Dewa CS, Loong D, Bonato S, Hees H. Incidence rates of
sickness absence related to mental disorders: a systematic
literature review. BMC Public Health. 2014;14:205. http://
dx.doi.org/10.1186/1471-2458-14-205

8.

Wynne-Jones G, Cowen J, Jordan JL, Uthman O, Main CJ,
Glozier N, et al. Absence from work and return to work in
people with back pain: a systematic review and meta-analysis.
Occup Environ Med. 2014 Jun;71(6):448–56. http://dx.doi.
org/10.1136/oemed-2013-101571

9.

Patel JG, Nagar SP, Dalal AA. Indirect costs in chronic
obstructive pulmonary disease: a review of the economic
burden on employers and individuals in the United States. Int
J Chron Obstruct Pulmon Dis. 2014;9:289–300. http://dx.doi.
org/10.2147/COPD.S57157

Zhang et al

10. Ghushchyan V, Nair KV, Page RL. Indirect and direct costs
of acute coronary syndromes with comorbid atrial fibrillation,
heart failure, or both. Vasc Health Risk Manag. 2015;11:25–
34.
11. Tangka FK, Trogdon JG, Nwaise I, Ekwueme DU, Guy
GP Jr, Orenstein D. State-level estimates of cancerrelated absenteeism costs. J Occup Environ Med. 2013
Sep;55(9):1015-20.
12. Sadatsafavi M, Rousseau R, Chen W, Zhang W, Lynd L,
FitzGerald JM, et al. The preventable burden of productivity
loss due to suboptimal asthma control: a population-based
study. Chest . 2014 Apr;145(4):787–93. http://dx.doi.
org/10.1378/chest.13-1619
13. Zhang W, Bansback N, Kopec J, Anis AH. Measuring
time input loss among patients with rheumatoid arthritis:
validity and reliability of the Valuation of Lost Productivity
questionnaire. J Occup Environ Med. 2011 May;53(5):530–6.
http://dx.doi.org/10.1097/JOM.0b013e318218abf1

document/3226_D7_T9_V8-eng.htm
23. Statistics Canada. Canadian Community Health Survey Annual Component (CCHS) [Internet]. 2014 [cited 2016 Jun
16]. Available from: http://www23.statcan.gc.ca/imdb/p2SV.
pl?Function=getSurvey&SDDS=3226
24. Collins JJ, Baase CM, Sharda CER, Ozminkowski RJ,
Nicholson S, Billotti GM, et al. The Assessment of Chronic
Health Conditions on Work Performance, Absence, and
Total Economic Impact for Employers. J Occup Environ
Med. 2005;47(6):547–57. http://dx.doi.org/10.1097/01.
jom.0000166864.58664.29
25. Statistics Canada. Occupational classifications [Internet].
[cited 2014 Oct 2]. Available from: http://www.statcan.gc.ca/
concepts/occupation-profession-eng.htm
26. Greene WH. Econometric Analysis. Upper Saddle River, New
Jersey: Prentice Hall; 1997.
27. Bartus T. Estimation of marginal effects using margeff. Stata
J. 5(3):309–29.

14. Hussey L, Turner S, Thorley K, McNamee R, Agius R. Workrelated ill health in general practice, as reported to a UK-wide
surveillance scheme. Br J Gen Pract . 2008 Sep;58(554):637–
40. http://dx.doi.org/10.3399/bjgp08X330753

28. Statistics Canada. Labour force survey estimates (LFS),
wages of employees by type of work, National Occupational
Classification for Statistics (NOC-S), sex and age group,
annual (current dollars). Report No.: 282–0070.

15. Moncrieff J, Pomerleau J. Trends in sickness benefits in Great
Britain and the contribution of mental disorders. J Public
Health. 2000 Mar 1;22(1):59–67. http://dx.doi.org/10.1093/
pubmed/22.1.59

29. Statistics Canada. Wages and salaries and supplementary
labour income, Canada [Internet]. [cited 2016 Jun 20].
Available from: http://www.statcan.gc.ca/pub/13-021x/2012002/t/tab0101-eng.htm

16. Zhang W, Koehoorn M, Anis AH. Work productivity among
employed Canadians with arthritis. J. Occup. Environ.
Med. 2010 Sep;52(9):872–7. http://dx.doi.org/10.1097/
JOM.0b013e3181ec7ac4

30. Nicholson S, Pauly MV, Polsky D, Sharda C, Szrek H, Berger
ML. Measuring the effects of work loss on productivity with
team production. Health Econ. 2006 Feb;15(2):111–23. http://
dx.doi.org/10.1002/hec.1052

17. Loeppke R, Taitel M, Haufle V, Parry T, Kessler RC, Jinnett K.
Health and productivity as a business strategy: a multiemployer
study. J. Occup. Environ. Med. 2009 Apr;51(4):411–28. http://
dx.doi.org/10.1097/JOM.0b013e3181a39180

31. Zhang W, Bansback N, Boonen A, Severens JL, Anis AH.
Development of a composite questionnaire, the valuation of
lost productivity, to value productivity losses: application in
rheumatoid arthritis. Value Health. 2012 Jan;15(1):46–54.
http://dx.doi.org/10.1016/j.jval.2011.07.009

18. Kessler RC, Greenberg PE, Mickelson KD, Meneades LM,
Wang PS. The effects of chronic medical conditions on
work loss and work cutback. J Occup Environ Med. 2001
Mar;43(3):218–25. http://dx.doi.org/10.1097/00043764200103000-00009
19. Mitchell RJ, Bates P. Measuring health-related productivity
loss. Popul Health Manag. 2011 Apr;14(2):93–8. http://dx.doi.
org/10.1089/pop.2010.0014
20. de Vroome EMM, Uegaki K, van der Ploeg CPB, Treutlein
DB, Steenbeek R, de Weerd M, et al. Burden of Sickness
Absence Due to Chronic Disease in the Dutch Workforce
from 2007 to 2011. J Occup Rehabil. 2015 Dec;25(4):675–84.
http://dx.doi.org/10.1007/s10926-015-9575-4

32. Wannell T, Usalcas J. Labour Force Survey: 2011 year-end
review [Internet]. Ottawa: Statistics Canada; 2012 Mar. Report
No.: Catalogue no. 75–001–X. Available from: http://www.
statcan.gc.ca/pub/75-001-x/2012002/article/11639-eng.htm
33. Durand M-J, Corbière M, Coutu M-F, Reinharz D, Albert V. A
review of best work-absence management and return-to-work
practices for workers with musculoskeletal or common mental
disorders. Work. 2014;48(4):579–89.
34. McDowell C, Fossey E. Workplace accommodations for
people with mental illness: a scoping review. J Occup Rehabil.
2015 Mar;25(1):197–206. http://dx.doi.org/10.1007/s10926014-9512-y

21. Statistics Canada. Canadian Community Health Survey Annual Component (CCHS) [Internet]. [cited 2013 Mar
5]. Available from: http://www23.statcan.gc.ca/imdb/
p2SV.pl?Function=getSurvey&SDDS=3226&Item_
Id=50653&lang=en

35. Dowler DL, Solovieva TI, Walls RT. Personal assistance
services in the workplace: A literature review. Disabil
Health J. 2011 Oct;4(4):201–8. http://dx.doi.org/10.1016/j.
dhjo.2011.04.003

22. Statistics Canada. Canadian Community Health Survey
(CCHS) – Annual component: User guide 2010 and 20092010 Microdata files [Internet]. [cited 2014 Aug 26].
Available from: http://www23.statcan.gc.ca/imdb-bmdi/pub/

36. Waddell G, Burton AK, Kendall NA. Vocational rehabilitation:
what works, for whom, and when? London, UK: TSO; 2008.
37. Okura Y, Urban LH, Mahoney DW, Jacobsen SJ, Rodeheffer
Scand J Work Environ Health 2016, vol 42, no 5

421

Chronic conditions and absenteeism in Canada

RJ. Agreement between self-report questionnaires
and medical record data was substantial for diabetes,
hypertension, myocardial infarction and stroke but not for
heart failure. J Clin Epidemiol. 2004 Oct;57(10):1096–103.
http://dx.doi.org/10.1016/j.jclinepi.2004.04.005
38. Simpson CF, Boyd CM, Carlson MC, Griswold ME, Guralnik
JM, Fried LP. Agreement between self-report of disease
diagnoses and medical record validation in disabled older
women: factors that modify agreement. J Am Geriatr Soc.
2004 Jan;52(1):123–7. http://dx.doi.org/10.1111/j.15325415.2004.52021.x
39. Lix LM, Yogendran MS, Shaw SY, Burchill C, Metge C,
Bond R. Population-based data sources for chronic disease
surveillance. Chronic Dis Can. 2008;29(1):31–8.
40. Singh JA. Accuracy of Veterans Affairs databases for diagnoses
of chronic diseases. Prev Chronic Dis. 2009 Oct;6(4):A126.
41. Muggah E, Graves E, Bennett C, Manuel DG. Ascertainment of
chronic diseases using population health data: a comparison of
health administrative data and patient self-report. BMC Public
Health. 2013 Jan 9;13(1):16. http://dx.doi.org/10.1186/14712458-13-16
42. Heliövaara M, Aromaa A, Klaukka T, Knekt P, Joukamaa
M, Impivaara O. Reliability and validity of interview data
on chronic diseases. The Mini-Finland Health Survey. J
Clin Epidemiol. 1993 Feb;46(2):181–91. http://dx.doi.
org/10.1016/0895-4356(93)90056-7
43. Zhang W, Bansback N, Anis AH. Measuring and valuing
productivity loss due to poor health: A critical review. Soc Sci
Med. 2011 Jan;72(2):185–92. http://dx.doi.org/10.1016/j.
socscimed.2010.10.026

44. Gosselin E, Lemyre L, Corneil W. Presenteeism and
absenteeism: differentiated understanding of related
phenomena. J Occup Health Psychol. 2013 Jan;18(1):75–86.
http://dx.doi.org/10.1037/a0030932
45. Böckerman P, Laukkanen E. Predictors of sickness absence
and presenteeism: does the pattern differ by a respondent’s
health? J Occup Environ Med. 2010 Mar;52(3):332–5.
http://dx.doi.org/10.1097/JOM.0b013e3181d2422f
46. Johns G. Attendance dynamics at work: the antecedents and
correlates of presenteeism, absenteeism, and productivity
loss. J Occup Health Psychol. 2011 Oct;16(4):483–500.
http://dx.doi.org/10.1037/a0025153
47. Koopmanschap MA, Rutten FF, van Ineveld BM, van
Roijen L. The friction cost method for measuring indirect
costs of disease. J Health Econ. 1995 Jun;14(2):171–89.
http://dx.doi.org/10.1016/0167-6296(94)00044-5
48. Johannesson M, Karlsson G. The friction cost method: a
comment. J Health Econ. 1997 Apr;16(2):249-255-259.
49. Koopmanschap MA, Rutten FFH, van Ineveld BM, van Roijen
L. Reply to Johanneson’s and Karlsson’s comment. Journal
of Health Economics. 1997 Apr;16(2):257–9. http://dx.doi.
org/10.1016/S0167-6296(96)00524-3
50. The Conference Board of Canada. Disability Management:
Opportunities for Employer Action [Internet]. 2013 [cited
2016 Jan 4]. Available from: http://www.conferenceboard.
ca/e-library/abstract.aspx?did=5829
51. The Conference Board of Canada. Creating an Effective
Workplace Disability Management Program [Internet].
2013 [cited 2016 Jan 4]. Available from: http://www.
conferenceboard.ca/e-library/abstract.aspx?did=5730
Received for publication: 23 March 2016

422

Scand J Work Environ Health 2016, vol 42, no 5

