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Abstract.

BACKGROUND:

Health problems due to musculoskeletal disorders (MSD) and common mental disorders (CMD) result in costs

due to lost productivity.

OBJECTIVE:

This study aimed to increase knowledge of employers’ productivity loss due to employees’ presenteeism and

sickness absence.

METHODS:

A web questionnaire was sent to employers of workers who were sick-listed for more than 30 days due to MSD
or CMD, response rate: 50%, n=198. Presenteeism and the impact on productivity before and after sick leave,
and the performance of work tasks by replacement workers during sick leave, were measured using supervisors’

ratings.

RESULTS:

The average loss of productivity per sick-leave case amounted to almost 10 weeks, 53% of productivity loss was
attributable to presenteeism and 47% to lower productivity by replacement workers. Employees with a CMD

diagnosis had significantly higher presenteeism-related productivity loss than those with MSD.

CONCLUSIONS:

Employers experienced substantial productivity loss associated with employees’ presenteeism and sick leave.
Whether the supervisory rating of presenteeism is preferable to employee self-rating needs to be studied further.
The long duration of presenteeism is counter-productive to resource-efficient organisations and indicates the

need for improved supervisory skills to identify workers with poor health, both before and after sick leave.

Key words: workplace, costs, work disability



1. Introduction

Health-related absenteeism and presenteeism result in high costs to society due to the cost of health care,
rehabilitation measures, and productivity loss. The societal cost of rehabilitation measures seems

comparably small compared with the cost of productivity loss [1-4].

Productivity loss has been defined in different ways. One approach is to express it from a societal rather
than individual perspective as output loss due to work absence and/or due to presenteeism, i.e. reduced
labour input due to illness [5-7]. Productivity loss was defined by Brouwer et al. [8] as “costs associated
with production loss and replacement costs due to illness, disability and death of productive persons, both
paid and unpaid.” Productivity loss due to presenteeism and sickness absence may be caused by both
health-related and work-related factors [9]. In a cross-sectional European study based on the European
Working Conditions Survey (EWCS) [10], health status was the most important determinant for
presenteeism. Work-related determinants were work autonomy, workload, tenure and the work
environment. Production loss due to presenteeism is substantial and may involve even larger costs than
those of absenteeism [1, 11, 12]. Brouwer et al. [13] found that about 25% of sick-listed workers
experienced productivity losses before absence and 20% experienced productivity losses after their return
to work. Depression has been reported to have the greatest negative impact on productivity and the costs
seem in particular to be generated by presenteeism [3, 14]. A multinational study found that the costs
associated with presenteeism due to depression tended to be 5—10 times higher than those associated with
absenteeism [3]. Moreover, sickness presenteeism was shown in a prospective cohort study by Bergstrom
et al. [12] to be an independent risk factor for future fair/poor general health, and in another study for

future sick leave [15].

Earlier studies have systematically reviewed how the economic evaluation literature estimates
productivity changes [6, 7, 16, 17]. They found great variations in the methodology used for estimating
productivity loss, which makes it difficult to compare study results. Uegaki et al. [17] suggest the use of a
more specific stakeholder perspective. Most economic evaluations focus on the costs of absenteeism and
interventions, while costs from the employer’s perspective are in general missing, and in most cases the
methods used to identify and evaluate the costs of such programmes are not comprehensive [18]. From an
employer’s perspective, productivity loss may occur during a worker’s sickness absence, but also due to

presenteeism before sickness absence and during re-integration after return to work. During the re-



integration period, it seems likely that workers will need some time to adapt and regain their normal
productivity, especially after long-term sick leave, and employers may have additional costs due to
workplace adaptations to promote work ability. Kigozi et al [6] emphasise the need for including costs

due to presenteeism in economic evaluations.

There is no consensus or gold standard regarding which measurement method is most appropriate for the
assessment of productivity loss due to health conditions and presenteeism [19]. Instruments for measuring
productivity loss due to presenteeism have primarily been addressed to employees, who rate their own
work performance [20-24]; a recent scoping review identified 24 different instruments [25]. A potential
problem associated with self-reports of presenteeism and productivity is the risk of self-report bias [26].
Several factors may influence self-assessments, such as the quality of the relationship with the supervisor,

organisational policies for minimising absenteeism, and the degree of support from managers [27-29].

Another possible approach is to allow the supervisors of sick-listed employees to estimate the degree of
presenteeism and productivity loss. In a longitudinal study using supervisory ratings of performance and
self-rated well-being, Wu et al. [30] found significant positive effects between baseline well-being and
performance 2 years later. Well-being change over the study period was positively associated with
supervisory ratings of performance, indicating an important association between employee health and
organisational productivity. The study also shows that supervisors may be an important source of

information on employee performance.

This study’s focus is on the employers, for whom employee sick-leave results in costs for rehabilitation
(legally required or not), replacements for sick-listed personnel and productivity loss due to presenteeism
before and after the sickness absence period. Rehabilitation measures and replacements are concrete costs
that should be visible in employers’ accounts. In addition to these costs, illness/disease with subsequent
sick leave are often associated with loss of work ability and productivity both before and after the actual
sick leave period. There is also a risk that replacement workers are not as productive as ordinary (sick-
listed) employees. These aspects imply costs for employers that are not directly visible, at least not in the
short term, as they do not match any expense or payment. In the long term, however, overall productivity

is likely to be affected.

In the present study we investigate the prevalence and magnitude of lost productivity affecting employers

in cases of sick leave. We assume that presenteeism and degree of loss of productivity before and after



periods of sick leave, as well as degree of loss of productivity associated with replacement workers, can

be evaluated by employers.

2. Materials and methods

Employees who were sick listed due to musculoskeletal disorders (MSD) or common mental disorders
(CMD) were randomly selected from the AFA Insurance register. AFA Insurance is owned by Sweden’s
labour-market parties, covering employees within the private sector, municipalities and county councils.
Diagnoses in the register were set by the sick-listing physician according to the ICD-10 system. Sampling
was performed with the restriction that half the sample should be sick-listed due to MSD and half due to
CMD. Criteria for inclusion of employees were: sick-listed for at least 30 days, aged between 20 and 63

years, and has an employer.

An information letter was sent to the sample requesting permission for the researchers to contact their

supervisors/employers. They were also asked to provide their supervisors’ contact details.

The study was approved by the Regional Ethics Board, [Edited for Review Process].

2.1. Measures

All demographic data were obtained from the AFA Insurance register. All other data were obtained by a web-

based questionnaire to the supervisors of sick-listed employees.

2.1.1. Demographics

Registry data concerning sex, diagnosis, and number of sick-leave days were obtained from AFA

Insurance.

2.1.2. Predictors

The questionnaire contained questions on type of employment, educational level and occupation of the
employee, the physical, mental and social demands of their work, and the size of the company. The
background variables analysed in this paper were diagnosis (CMD or MSD), sex (female, male), age
(<34, 3544, 45-54, >54 years), occupation (white, pink, blue-collar), education (elementary or upper-

secondary school, university), and company size (049, 50-249, >250 employees).



2.1.3. Outcomes

Questions on work performance were based on a modified version of the Work Productivity and Activity
Impairment Questionnaire - General Health (WPAI-GH) [21, 31-34]. The questionnaire was adapted to
allow responses from our target group supervisors, rather than from the employees. Based on a limited
pilot study including 16 pairs of supervisors/employees, face validity of the questions was considered
satisfactory. The findings from the pilot study were that the instrument is straightforward to use and easily

understood, and concordance was good when comparing responses from supervisors and employees.

In the web-based questionnaire, supervisors of sick-listed employees were asked about their employees’
work performance, “Did the health problems affect your worker’s ability to perform his/her work tasks
before (after) their sick-leave period? For how many weeks? To what degree (ratings on a scale between 0
and 10)?” Productivity loss due to poorer performance by the replacement workers of sick-listed
employees was rated by supervisors according to the work performance of the replacement worker
compared with the regular employee. Work performance was measured on a scale of 0—10, where 10

equalled the performance of the regular employee and lower ratings indicated poorer performance.

2.2. Analysis

The quantities of lost productivity calculated for each of the periods before, during, and after sick-leave
were expressed in lost full-time week equivalents. Data on length of sick leave, which were used to
calculate productivity loss associated with replacement workers, were expressed in calendar days (7 days

a week) and therefore divided by 7; part-time employment was transferred to full-time equivalents.

During sick leave, a measure of lost productivity associated with replacement workers was obtained by
multiplying the number of weeks of sick leave by the difference in productivity due to the hiring of
replacement workers, compared with the ordinary productivity of the sick-listed employee. The
assumption that replacement workers produce less than ordinary employees is due to the assumption that
a learning period is necessary. This might not always be the case which makes the analysis somewhat

simplified.

Before and after the period of sick leave, the number of weeks with reduced productivity was multiplied

by the average extent of limited productivity (0-10). If, for instance, an employee produces 75% of what



she/he normally produces for eight weeks, then the productivity is reduced by 25% for eight weeks and

the productivity loss is equivalent to 0.25*8 = 2 work weeks.

Statistics

Descriptive statistics are presented as means, medians, and ranges. Chi2 test was used to test variation in
response rates. Differences in mean costs between groups were analysed using Student’s t-test or Analysis
of Variance (ANOVA). Two-tailed tests with a significance level p<0.05 were used throughout. All

analyses were performed using IBM Statistics SPSS version 24 (Armonk, NY: IBM Corp).

3. Results

3.1. Demographics

The web-based questionnaire was sent to 393 supervisors. The response rate was 50% (198 responses)
after two reminders. The sample comprised 98 individuals with musculoskeletal diagnoses (MSD) and

100 individuals with mental diagnoses (CMD); 64% were female and 36% were male.

Supervisors responded to the questionnaires for 154 females (78%) and 44 males (22%). The educational
level was high school or lower for 104 (61%), and university education for 66 (39%). In total, 57 (29%)
were white-collar workers (managers, highly skilled workers, etc.), 93 (47%) were pink-collar workers
(administration, service, care, health care, education), and 47 (24%) were blue-collar workers
(construction, transportation etc.). Almost half of the responding supervisors (45%) were employed in
organisations with more than 250 employees, 22% came from small and medium-sized enterprises with
fewer than 50 employees, and the remaining 33% were employed in organisations with 51-249

employees. The average duration of sick leave was 261 days (SD=119).

3.2. Non-response analysis

There was no significant difference in the response rate between supervisors with employees who were
sick-listed due to MSD (48%) or CMD (51%). Occupations with predominantly female staff, such as
health care, social care and education were the largest occupational groups in the sample. There was no

significant difference in response rate between the occupational categories (p=.43). (Table 1).



Table 1: Distribution of occupational categories in the sample, among respondents, and response rate (%)

in occupational categories.

Swedish Standard Sample Respondents Response
Industrial N=393 N=198 rate
Classification

n % n % %
Manufacturing 35 9 14 7 40
Construction 6 2 3 2 50
Wholesale, repair of 23 6 4 2 17
motor vehicles
Transportation and 21 5 11 6 52
storage
Real estate, 28 7 10 5 36
administration,
support service
Education 54 14 32 16 59
Health and social 197 50 110 56 56
work activities
Other 29 7 14 7 48

The response rate from supervisors of sick-listed employees in different age categories did not differ

significantly (p=.39) (Table 2).

Table 2: Distribution of age categories in the sample, among respondents, and response rate (%) in age

categories.
Age category Sample Respondents Response
N=393 N=198 rate

n % n % %
20-34 23 6 7 4 30
35-44 85 22 39 20 46
45-54 125 32 59 30 47
54> 160 41 93 47 58

3.3. Productivity loss due to presenteeism before and after sick leave

At the time the questionnaire was completed, 129 (66%) of the 198 workers on sick leave had returned to

work either part time (27%) or full time (38%). Concerning the period before sick leave, 86 of the 195



responding supervisors (44%, 3 missing) stated that employees’ productivity was affected. Of these, 72
answered questions on both the duration and extent of the affected productivity. Overall, 46% of those
with CMD and 42% with MSD exhibited reduced productivity before sick leave. The average duration of
reduced productivity among the 72 employees was 21.0 weeks (range 1-52 weeks) and the average
productivity rating during this time was 5.0 (range 0—10). When we include the employees whose
productivity was not affected, these results translate into an average of 3.5 full-time week equivalents of
lost productivity per person for the whole sample. There was no variation in presenteeism before sick

leave due to demographic factors.

Concerning the time directly affer return to work, the supervisors of 72 employees who had returned to
work responded. Of these, 66 gave analysable responses, i.e. stated both the duration and extent of the
reduction in productivity, and 44 stated that productivity was affected. The average duration of reduced
productivity among the 44 employees was 11.9 weeks (range 2—48 weeks) and the average productivity
during this time was 5.4 (range 2—8). When we include the employees with unaffected productivity, an

average of 3.1 week-equivalents were lost per person.

3.4. Productivity loss during sick leave

A total of 177 of the 198 supervisors answered the question comparing the productivity of replacement
employees with that of regular employees. A negative impact on productivity was reported by 108
supervisors while 69 reported no negative impact. Sick-leave periods for the 177 employees were on
average 200.5 days (range 30-382) and the productivity of replacements (n=177) was on average 7.92
(range 2—10). Sick-leave days for each employee were restricted to the point in time when the supervisor
returned the questionnaire, as the questions were related to what had happened up to this point. This
means that, for the sick-listed employees who had not yet returned to work at this point, the number of

sick-leave days used in this analysis is an underestimate.

The calculation resulted in an average of 6.0 full-time week equivalents of lost productivity per case of

sick leave.

The results were tested for differences related to diagnosis, sex, age, occupation, education, and company
size (see Table 3). For presenteeism before sick leave, no significant differences between groups were

found. For presenteeism after return to work, a significant difference was found only in relation to



diagnosis, where CMD was associated with higher costs than MSD. Concerning productivity loss during

sick leave, significant differences were found for occupation (highly skilled work gave rise to bigger

losses) and for education (higher education meant bigger losses).

Table 3. Productivity loss in terms of full-time week equivalents related to diagnosis, sex, age, profession,

educational level, and company size.

Factor

Diagnosis

Common Mental Disorders
Musculoskeletal Disorders
Significance between groups
Total

Sex

Female

Male

Significance between groups
Total

Age, years

0-34

35-44

45-54

>54

Significance between groups
Total

Occupation

Executives, high-skilled
work

Admin, service, etc.

Low skill work, Blue collar
Significance between groups
Total

Education

Elementary or upper
secondary school

University

Significance between groups
Total

Company size, employees

0-49

50-249

>250

Significance between groups
Total

Before sick-leave

N

89
92

181

142
39

181

36
54
85

181

55

83
42

180

92

62

154

44
44
90

178

Weeks

2.75
4.24
p=0.155
3.51

3.59
3.22
p=0.775
3.51

0.97
3.12
3.32
3.97
p=0.731
3.51

3.17

3.45
4.17
p=0.780
3.53

4.08

3.13
p=0.438
3.70

3.10
2.80
4.02
p=0.588
3.52

During sick-leave

N

84
93

177

136
41

177

34
49
87

177

49

82
45

176

98

43

152

44
41
89

174

Weeks

6.63
5.04
p=0.147
5.80

6.31
4.08
p=0.084
5.80

1.60
7.64
5.98
5.31
p=0.173
5.80

7.97

5.23
461
p=0.046
5.83

5.01

7.81
p=0.015
6.07

5.94
4.94
6.16
p=0.671
5.82

After return to work

N

24
42

66

51
15

66

12
17
33

66

13

34
19

66

43

13

56

11
16
38

65

Weeks

6.36
1.29
p=0.001
3.13

3.71
1.16
p=0.156
3.13

2.90
2.99
4.04
2.74
p=0.918
3.13

4.85

3.50
1.31
p=0.244
3.13

2.19

4.62
p=0.088
2.75

1.32
1.46
3.43
p=0.166
2.59
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3.5. Total productivity loss due to presenteeism and sick leave

The total productivity loss associated with a sick-leave episode is summarised in Table 4. It is worth
noting that these costs do not include the costs to companies of hiring replacements. The costs during sick

leave are due to replacements performing at a lower level than the regular employees.

Table 4. Average lost productivity before, during and after sick-leave (median, range).

Before sick-leave During sick-leave After return to work
Productivity affected (n/N) 181/195 177/198 66/72
Average duration (weeks) 8.4 (0, 0-52) 28.6 (29.1, 4.3-54.6) 6.9 (4, 0-48)
Average productivity (0-10) 7.8 (10, 1-10) 7.9 (8, 2-10) 7.4 (7,2-10)
Lost productivity (week 3.5(0,0-33) 5.8(2.9,0-32.5) 3.1(1.1,0-38.4)
equiv.)
Total average lost 9.89 (6.56, 0-58.0)

productivity (week equiv.)

4. Discussion

To our knowledge, this is the first study in which productivity loss related to presenteeism and the sick-
leave period has been estimated using employers/supervisors as respondents, based on case-specific, real-
world data. Therefore, the results are based on supervisors’ evaluations of employee productivity, and of

the productivity of the replacement during employees’ sick leave.

The actual productivity loss associated with cases of sick leave were divided into presenteeism before and
after the sick-leave period, in addition to the impact on productivity during sick leave due to the
productivity of replacements. We found that productivity loss was quite substantial. Lost productivity
amounted to almost 10 full-time week equivalents per case of sick leave. Of the lost productivity, 53%
was attributable to presenteeism before and after sick leave and 47% to lower productivity by

replacements during the sick-leave period.

The subgroup analyses showed significant differences due to diagnosis in productivity loss associated
with presenteeism after return to work. As also reported by Evans-Lacko and Knapp [3], common mental
disorders, and in particular depression, cause significant reduction of productivity due to presenteeism.
Employees who were sick-listed due to CMD needed more time to return to full working capacity than
those with MSD, as also shown by the OECD [35]. According to the OECD [35], 74% of all employees

with a mental disorder report reduced productivity at work over the previous 4 weeks, compared with

11



only 26% of employees without a mental disorder, indicating that presenteeism is highly prevalent and

has a long duration for employees with mental disorders. Lidwall et al [36] emphasize the need for early
detection and prevention of mental disorders in the workplace. In this, employers have an important role
in early detection, but also in the process of supporting work ability and productivity for employees with

health problems [37-39].

Productivity loss during sick leave was significantly higher for highly skilled occupations and for those
requiring a high level of education. The most highly skilled workers had on average a total production
loss of 16 weeks compared to about 10 weeks for the least skilled workers. The most educated workers
were associated with almost 16 weeks of lost production compared to about 11 weeks for the least
educated. In our study, supervisors stated in the questionnaire that highly skilled employees are more
difficult to replace, and that the quality of the performance of replacements is lower in jobs that require
both high education and skill. From a cross-sectional study, Merrill et al. [40] report that managers and
professionals had the highest level of presenteeism, which was related to having too much to do and too
little time to do it. Managers are more likely to attend work if they are unwell [29], but may also have

greater flexibility by performing some work from home or by adjusting working hours.

We found no previous study that analysed how managers rated productivity loss encompassing both
presenteeism and the actual sick-leave period. Kigozi et al. [6] emphasise the need of including both
absenteeism and presenteeism in economic evaluations. In a recent study [41], the effects on productivity
of absenteeism, presenteeism and problems relating to the work environment were estimated by asking
managers to assess the impact of these different aspects based on assumed scenarios. It was concluded,
from a societal perspective, that per-employee absenteeism was rated to have the greatest impact on
productivity, followed by work-environment problems and presenteeism. It thus seems that managers
may not be fully aware of the productivity loss due to presenteeism before and after a sick-leave period.
The subjective experience of disability due to musculoskeletal and mental health complaints are often
“unseen” and hard to verify in bio-medical assessments. In particular, mental disorders are difficult for
the employee to communicate and supervisors may be reluctant to discuss the problems [38, 42].
Presenteeism and the associated productivity loss may therefore be more difficult for supervisors to

observe, compared with sickness absence. A recent review article [6] concluded that presenteeism costs

12



are rarely included in cost-effectiveness and cost-of-illness studies. In cost-of-illness studies related to

MSD or CMD where presenteeism was included, its impact on total costs was substantial [43-45].

Inherent to the discussion and calculation of productivity loss is the societal question of balance between
presenteeism and absenteeism. There is no obvious answer as to how presenteeism and absenteeism can
be balanced. According to Wynne-Jones et al. [29], presenteeism and sickness absence have strong moral
components: people express the need to be seen as good workers and thus presenteeism may be a social
norm. At the societal level, there is an implicit “activation” philosophy in disability management
regulations and policies, supported by research showing that, in general, work is good for health.
Activation policies may enforce attitudes and norms at the workplace to minimise sickness absence. This
leads to increased efforts to shorten or avoid sick leave and promote early return to work, which may lead
to presenteeism. It is reasonable to assume that, in some cases, during the reintegration period after sick
leave, employees will need time to adapt and regain their normal work ability/work pace. This is more
obvious after long periods of sick leave, as long-term sick leave is negatively associated with a
sustainable return to work and functionality in the labour market [46, 47]. The employer costs due to lost

productivity and costs due to adjustments at the workplace are so far rarely discussed.

Our results are dependent on the methods used to measure productivity loss in terms of presenteeism and
the productivity of replacements. We used ratings by supervisors, assuming that they are more
representative of the employer perspective. The relationship and trust between supervisors and
employees, supervisory skills in responding to mental disorders, workplace climate and other factors may
affect report bias [48] in both self-reports and supervisory ratings. More research is needed to investigate
the correspondence between self-reports and supervisory ratings on work productivity [17, 29] and to

develop the methods used to estimate presenteeism and economic evaluations [6].

4.1. Study limitations and strengths

The number of days of sick leave was restricted to the point in time when the supervisor returned the
questionnaire, irrespective of whether the employee had returned to work or not. The productivity loss
calculated here is therefore an underestimate of the true loss. In addition to the obvious costs that appear
in employers’ accounts, i.e. expenses for hiring replacements, rehabilitation measures, adjustments, and
sick pay (2 weeks in Sweden), employers also incur costs due to decreased productivity that are not

directly visible. This study focused only on lost productivity.

13



The study comprised individuals who had been sick-listed due to MSD or CMD for at least 30 days, and
the results are therefore not necessarily generalisable to all sick-listed employees. The most obvious
limitation, however, is the small number of subjects in the study, making it difficult to perform further
analyses. A few limitations were associated with the questionnaire. Firstly, supervisors were asked about
productivity after return to work only if the employee had returned to their previous working hours.
Secondly, supervisors were not given the response option to record when a replacement had performed

better than the regular employee.

A strength of our study is that we have applied a real-world approach to productivity associated with sick
leave. The analysis described in this paper adds to the understanding of the costs incurred by employers in
relation to cases of sick leave. The results underscore the importance of disability management policies,

good working conditions and good management.

5. Conclusions

Productivity loss due to presenteeism and sick leave amount to an average of almost 10 weeks of lost
productivity per employee sick-listed due to MSD or CMD for 30 days or more. In this study, lost
productivity due to presenteeism before and after sick-leave was estimated to be higher compared with

lost productivity during sickness absence.

As also found in other studies, employees who were sick-listed due to CMD needed longer time to regain
their normal work ability, hence generating higher productivity loss after return to work than those who
were sick-listed due to MSD. Highly educated and skilled workers generated higher productivity loss
during sick leave, as replacements are harder to find for these employees. In these occupations,

replacements need more time to develop the required skills for the work tasks.

Our results confirm the high costs to employers of productivity loss associated with employees’
presenteeism and sick leave. Knowledge about the productivity loss due to ill health among employees
may be an incentive for employers to implement work disability management policies and to establish

support for supervisors to handle ill health at the workplace, both before and after sick leave.
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