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Abstract

The objective of this study was to conduct a literature review examining predictors of lost-time injury, illness and disabil-
ity (IID) in the workplace, with a focus on obesity as a predictor, and to evaluate the relationship between obesity and lost-
time IID. The study objective was also to analyze workplace disability prevention and interventions aimed at encouraging
a healthy lifestyle among employees and reducing obesity and IID, as well as to identify research gaps. The search was con-
ducted in several major online databases. Articles included in the review were published in English in peer-reviewed journals
between January 2003 and December 2014, and were found to be of good quality and of relevance to the topic. Each article
was critically reviewed for inclusion in this study. Studies that focused on lost-time IID in the workplace were reviewed and
summarized. Workers in overweight and obese categories are shown to be at a higher risk of workplace 11D, are more likely to
suffer from lost-time 11D, and experience a slower recovery compared to workers with a healthy body mass index (BMI) score.
Lost-time IID is costly to an employer and an employee; therefore, weight reduction may financially benefit both — workers
and companies. It was found that some companies have focused on developing interventions that aid reduction of weight and
the practice of active lifestyle among their employees. Int J Occup Med Environ Health 2016;29(5):749-766
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INTRODUCTION

A large global study has emphasized the spread of hu-
man obesity, presenting age-standardized obesity rates
doubling between 1980 and 2008 [1]. More than 10% of
the world’s adult population (= 20 years of age) was con-
sidered obese in 2008, with more than 1.4 billion adults
being in the overweight group, and 500 million of these
adults being in the obese group [2]. The growing preva-
lence of workers who are overweight and obese in numer-
ous countries [3-5] is related to the loss of productivity [6]
and lost-time injury. Lost-time Injury, Illness and Disabil-
ity (IID) can be defined as absence from work due to some
form of sickness or workplace injury that is approved by
an employer [7]. Such absence can range in severity and
duration, resulting in short or long-term disabilities, and
encumber social and financial hardship for employees as
well as employers.

The increase of obesity in the workplace can lead to po-
tential consequences for an employer and an employee.
Between 1980 and 2008, body mass index (BMI) in-
creased 0.4 kg/m? in men and 0.5 kg/m? in women, ev-
ery 10 years [8]. There is also evidence that employees
have higher rates of presenteeism [9-11] and as a result of
increased absenteeism and presenteeism cost the U.S. em-
ployers additional 11.7 billion dollars per year compared
with normal weight workers [12].

Globalization has had positive effects on the economic de-
velopment of many nations [13]. However, evidence sug-
gests that globalization creates a labour environment that
causes additional stress on employees, leading to changes
in work demands (physical to mental tasks) and habits that
favor a positive energy balance, which may be responsi-
ble for an increase in obesity levels [13]. Modernization
and globalization impose lifestyle changes that may affect
prevention of work disability and increase the amount of
lost-time Illness, Injury and Disability (IID) in the work-
force [13,14]. Furthermore, globalization of agricultural
practices and food industry have had negative implications
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for population health and obesity epidemic [13]. Global-
ization and modernization have environmentally contrib-
uted to the stress and obesity levels in the workplace and
in our society as a whole.

Evidence suggests that obese workers more frequently en-
counter lost-time IID than workers with normal weight [15].
Consequently, obesity results in negative health and eco-
nomic outcomes. Employees with a BMI score of = 30
may be at an increased risk of experiencing workplace IID
for numerous reasons including: compromised mobility,
fatigue due to sleep apnea or the use of medications that
cause sedation to treat diseases, not being able to toler-
ate hazardous energy exposure, and difficulty engaging in
physically demanding job obligations [16]. From an eco-
nomic standpoint, the cost of obesity among U.S. full-time
employees is estimated at 73.1 billion dollars [17]. This
is equivalent to the cost of hiring 1.8 million workers per
year at 42 000 dollars each.

Several reviews have examined the cost and effects of
obesity, on disability management, both in the com-
munity, as well as in the workplace [17-20]. Although
these studies draw links between obesity, sick leave and
the non-medical costs of obesity in the workplace, none
of these studies have assessed intervention or prevention
strategies. The singular exception appears to be that of-
fered by Neovius, who has examined 4 studies of the ef-
fect of surgical weight loss interventions on morbidly
obese employees [18].

Efforts to reduce the prevalence of obesity in the work-
place could result in savings for an employer and health
benefits for an employee. It is, therefore, important not
only to study the impact obesity has in the workplace, but
also possible prevention strategies or interventions, which
may mitigate the effects and lessen the burden of illness
and injury associated with obesity for both employees and
an employer. For employers, this may represent a work-
force that is more productive, has lower rates of work ab-
senteeism and decreased operating costs [6].
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Disability management

Williams and Westmorland [21] have defined disability
management as an employer-based approach to prevent
and limit disability, provide an early intervention for risk
factors, and promote a safe and early return to work. Dis-
ability management includes education and involvement
of employees working together as a team, the use of pre-
vention strategies, and many more factors. Crucial factors
involved in facilitating return to work include an employer
participation, a supportive work environment, and co-
operation between laborers and management [21]. Our
main interest in this study is the prevention component
of disability.

Aims

The objective of this study was to conduct a literature re-
view examining predictors of lost-time IID in the work-
place, focusing on obesity as a predictor, and to evaluate
the relationship between obesity and lost-time IID. This
study also analyzed strategies and interventions aimed at
encouraging a healthy lifestyle among employees and re-
ducing IID, as well as identified gaps in the research on
this topic.

MATERIAL AND METHODS

The information was collected using PubMed, CINAHL,
PsycINFO, Social Science Abstracts and Embase/Co-
chrane databases. The search was completed between June
and December 2014. Studies dated from January 2003 to
December 2014 were included in this review. Keywords
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used in the search included: “lost time,” “injury” or “inju-
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ries,” “illness,” “disease,” “disability,” “absence,” “preva-
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lence,” “workplace,” “worker,” “occupational,” “obesity,”
) ) ) )
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“BMIL,” “workers compensation,” “predictors,” “preven-
tion,” and “intervention.” The snowballing technique
was also used in the data collection, which involved using
the reference lists of articles found through the keywords

mentioned above to identify additional related articles.

=
2 Records identified Additional records identified
= through database searching through other sources
3z (N=184) (N=3)
J
Records after duplicates
removed
(N=136)
Records screened by title Records excluded
and abstract — N =69)
(N=136)
_J
S *
= Full-text articles assessed Full-text articles
?g for eligibility == excluded, with reasons
=] (N=67) (N=21)
_J
S *
Studies included in qualitative
synthesis
(N=48)
Studies included in quantitative
synthesis (meta-analysis)
(N=15)
—_J

Based on: Moher D, Liberati A, Tetzlaff J, Altman D. The PRISMA
Group [54].

Fig. 1. PRISMA flow diagram

We completed an initial title screen, followed by an ab-
stract screen and a full-text review of the selected articles
(Figure 1).

Inclusion criteria comprised of the information whether
the article explicitly addressed lost-time illness, injury and
disability, and its relationship with obesity in the work-
place. This review includes both quantitative and quali-
tative research as well as theoretical articles, including
program evaluations. Letters, conference proceeding,
abstracts and unpublished manuscripts were excluded.
The articles that were included in the review were pub-
lished in English, in peer-reviewed journals between Janu-
ary 2003 and December 2014, and were found to be of
good quality and of relevance to the topic. All members
of the research team reviewed decisions regarding the in-
clusion and exclusion of articles. Articles were excluded
if they did not meet the above criteria. Each article was
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critically reviewed for inclusion in this study using the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) flow diagram (Figure 1).

Data analysis

The Institute of Medicine and the National Research
Council Model illustrates the complicated relation-
ship among various factors in the development of dis-
ability management through the conceptual model [22].
This model has been acknowledged by both Costa-
Black et al. [23] and Schultz et al. [24] in reviews of various
conceptual models in the field of disability management.
Similarly to Loisel’s Work Disability Prevention frame-
work [25], this model was created to portray various fac-
tors that may influence development of musculoskeletal
disorders in the workplace.

RESULTS

In order to discuss findings on the lost time IID and BMI
more effectively, the results were organized into 2 broad
categories: the worker and the workplace. These catego-
ries are also used by the Institute of Medicine and Nation-
al Research Council. Findings from the literature regard-
ing disability prevention and various interventions are also
listed below. A summary of findings, arranged by outcome
variables, can be found in Tables 1-3.

Obesity and work demands

Few studies have linked physical work demands and lost-
time IID, though psycho-social factors in the workplace
have been associated with lost-time IID in workers. High
work pace, workload and relationship strains with co-
workers predicted greater lost-time IID [26-32]. These
studies have focused on the workplace and its associa-
tion with lost-time IID (Table 1). An emphasis has been
placed on observing suitability of the workplace environ-
ment and work demands for employees in obese BMI cat-
egories. The studies suggest making the workplace safer
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and employees happier through interventions targeted at
the entire organization.

Obesity and interventions

Implementation of obesity prevention or weight manage-
ment intervention programs and strategies in the work-
place, in a form of health promotion or worker wellness
programs aimed at weight, nutrition, stress, and physical
activity, taking into consideration the obesity rates of to-
day, may be important for employers to consider [33-40]
(Table 2 and 3).

In a 2009 meta-analysis by Conn et al. of the health
and physical activity behavior outcomes from various
workplace wellness intervention studies published be-
tween 1969 and 2007, it was found that some interven-
tions were successful at improving employee health.
However, effects were variable for most outcomes and
further research should be done to compare interven-
tions to confirm any causal relationships [41]. A second
meta-analysis by Verweij et al. published in 2010 iden-
tified moderate quality evidence supporting workplace
physical activity and dietary behavior interventions, es-
pecially those containing an environmental component,
as significantly reducing body weight, body fat percent-
age and BMI [42].

In a recent literature review of the effectiveness of work-
place health interventions by Schroer et al., beneficial
health effects have been found in interventions aimed at
workplace nutrition and multi-component physical activ-
ity, both of which, when combined, showed a greater effect
on weight loss over solely one or the other; however, this
review have not found any evidence of increased efficacy
associated with any specific intervention reviewed [43].

In another recent literature review published by Fernan-
dez et al. in 2014 of both group-randomized and non-
randomized trials testing environmental interventions for
obesity in the workplace, only 4 studies were identified,
which met their criteria of performing formative research
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before an development of an intervention or program.
None of these studies were able to demonstrate an effect
on the main outcome of interest [44]. Fernandez et al., as
well as Zinn and Schofield, acknowledge importance of
formative data in successful workplace weight interven-
tions, ensuring personalized data is collected and utilized
in the development and implementation of the interven-
tion in order to properly match the wants and needs of
the target population [44,45].

It is recognized that there is a great variance in the quality
of published studies examining various interventions and
prevention programs. Certainly, additional quality research
is needed to evaluate programs effectiveness, demonstrate
the benefits to policy makers and employers, and to ensure
a proper balance between the cost and success of such pro-
grams [46]. A literature review examining effectiveness of
pedometers as a workplace wellness intervention for in-
creasing physical activity and improving health has been
found to be limited, to present low quality data and have
not provided enough evidence to properly assess effective-
ness of the intervention [47]. Another review by Chau et al.
of the effectiveness of workplace interventions to reduce
sitting and increase active time has shown the lack of evi-
dence on the success of these programs as well [48].
Barriers for success often identified by participants in-
clude lack of willpower and cost of healthy food. How-
ever, barriers to the implementation of health promotion
activities and programs in the workplace can also include
misalignment of interests between employers, insurers,
service institutes and government [49]. A study by Trog-
don et al., which attempted to simulate the return-on-in-
vestment of 2 workplace obesity intervention programs,
has suggested that opting for lower-cost policy or environ-
mental interventions in worksites may be more likely to
result in cost-savings for the employer, rather than high
cost interventions, which look to cause behavioral change,
as substantial weight loss would need to be experienced in
order to see a return [50].

[JOMEH 2016;29(5)

In a 2004 telephone survey conducted by the Research
Triangle Institute for Obesity regarding workplace policy
strategies for treating and preventing adult obesity, it was
found that a vast majority of respondents (85%) were in
favor of policy change, which would offer their employ-
ers tax breaks should they provide exercise facilities in
the workplace. Other supported policies included offering
employees beneficiary discounts, either by an employer or
the healthcare companies, to motivate them to move to-
wards a healthier lifestyle or pursue weight loss [51].
There are obviously many pieces and parties, which come
in to play when considering workplace prevention or in-
tervention strategies aimed at health and weight. Though
multiple studies exist examining outcomes of specific
workplace interventions on obesity, as highlighted in
Table 2 and 3, there is an obvious lack of quality, readily
available, evidence based data to assist in the develop-
ment, formation and implementation of such programs.
Further research is necessary to ensure appropriate
frameworks are available to employers, healthcare pro-
viders or other participating bodies in order to enable
them to provide effective, meaningful prevention and
intervention programs. Also, solid data on the effective-
ness, both health and cost related, is important to secure
the buy in from employees, employers and policy makers
necessary for their success.

DISCUSSION

The aim of this paper was to review and evaluate the re-
lationship between obesity and lost-time IID in the work-
place and to examine prevention and recovery interven-
tion strategies in the workplace. In aggreement with
the literature, our review underlined that workers in
overweight and obese categories appear to be at a higher
risk of workplace IID and are more likely to suffer from
lost-time IID. Since lost-time IID is costly to an employer
and an employee, weight reduction may financially benefit
workers and companies. To do so, lost-time IID prevention
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strategies need to involve consideration and collaboration
of various stakeholders, including a worker, workplace,
healthcare system, and compensation systems [25].
Concept of weight-loss has received tremendous attention
from scientific community over the past few decades and is
associated with numerous physical, physiological and psy-
chological health improvements. However, since obesity
is a multifactorial and complex condition, employers and
their employees need to collaborate in order to optimize
their chances of success.

To start with, employees need to be educated about
the possible health consequences associated with be-
ing overweight and its financial impact on the work-
place IID. To do so, employers should consider offer-
ing educational workshops and conferences promoting
healthy lifestyle behaviors to help employees make in-
formed decisions. Moreover, in order to encourage em-
ployees to seek the expertise needed, employers need to
facilitate access to healthcare professionals by providing
sufficient annual health coverage and/or offering on-site
work consultations.

Professionals will then be able to help employees target
specific causes that might lead to weight gain and in-
creased lost-time IID, and to put appropriate solutions
in place. Along those lines, an employer can promote
active lifestyle behaviors by providing access to on-site
physical activity installations or if this is not possible, to
compensate employees subscribing to organized exercise
classes or physical activity centers. Moreover, in order
to favor healthy eating, employers need to make sure
they offer an affordable and healthy alternative menu at
the cafeteria.

It is now better known that successful long-term weight
management includes strategies that consider a broad
range of behaviors including sedentary ones, nutritional
and physical activity habits, stress management, etc. Along
those lines, our review suggests that clinicians investigat-
ing a patient’s medical, social and psychological history

could benefit from adding occupational history to this list.
Indeed, an average worker spends approximately 8 h per
day in his/her workplace. Thus, clinicians should be en-
couraged to investigate a patient’s work environment in-
cluding factors related to the workplace and the person.
Researchers have worked with companies to develop in-
terventions that are aimed at workplace IID prevention,
though further research must be directed at studying IID
recovery interventions. These recovery strategies should
be specified by occupation because every job involves its
own specific demands. For example, a construction worker
must lift heavy objects, while a white-collared employee
may spend majority of his or her working hours at a desk.
Considering the amount of time and money obesity in
the workplace has cost, companies have targeted their fo-
cus on developing interventions that are tailored to differ-
ent occupational settings [33,35,37,39,40].

In turn, employees often know what makes a workplace
vibrant. Their recommendations for improvement push
far beyond health promotion programs into issues such
as economic rewards, hours, and schedules, relationships
with co-workers and more input, and job resources. More-
over, among those employees whose work interfered with
their personal life, reduced workload was also a sought-
after change, followed closely by more flexible work
accommodations [52].

Employers who are motivated by the imperatives of pro-
ductivity, competiveness, flexibility and efficiency need to
be made aware of the growing evidence that work qual-
ity (e.g., skill, discretion, autonomy, consultation and
a healthy work environment) all contribute directly to
the achievement of their goals [53]. Employers must work
together with their employees to achieve their goals. Over-
coming organizational barriers to change is challenging,
and many employers are trapped in old ways of thinking
about people issues in the workplace. For instance, heavy
workload and time scarcity are major change barriers in
nursing.

[JOMEH 2016;29(5)
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These obstacles invariability are identified as holding
managers back from doing more to promote a healthy
organization [52]. Furthermore, overworked employees
won’t espouse a new change initiative, even one aimed at
improving their work environment [52]. The best way for
managers to become facilitators of healthy change is to
directly involve them in improving the drivers of health
and increasing quality of work life in the work setting for
their employees.

Finally, governments could also promote partnerships
with employers, works and unions, educational and train-
ing institutions, and other labour-market stakeholders.
In Europe, employers, workers, unions and governments
tend to see one another as partners. Within many orga-
nizations, workers are consulted on issues affecting and
pertaining to them. Works Councils, in which such discus-
sions take place, are becoming more and more common
across Europe.

Critics argue that this more worker friendly approach
comes at the expense of less flexibility, overstaffing and
generous social security benefits that have crippled Euro-
pean industries and states. However, these opponents ne-
glect the way organization of work in Europe is changing:
bureaucratic restrictions are being eased and new technol-
ogies introduced, there is greater work flexibility in work
assignment, job responsibilities are expanding, training
and education opportunities are improving. The mindset
is that work should encompass more than paid employ-
ment and consider social, political and economic aspects
as well. This approach is vital in shaping public policy
and guiding occupational health strategies in improving
the quality of work life of workers.

Limitations

This review contains a number of limitations. First, only
articles written in English were included in our search.
Second, BMI values determining which weight category
employees are placed into were not consistent throughout

[JOMEH 2016;29(5)

the articles reviewed. Several researchers grouped under-
weight and ideal weight employees together, while oth-
ers separated them, and a few of the articles classified
larger BMI scores into 3 obese subcategories. Further-
more, BMI scoring is not an overall plausible classification
for obesity, as muscle is not taken into consideration.
Body fat percentage may be a superior form of measure-
ment; however, this technique is costly and can be un-
reliable. Studies were not consistent with the process of
obtaining weight and height data from the studies popu-
lations, as some were self-reported and others were ac-
quired through physical examinations. This may have an
effect on the accuracy of the overall results. Study popu-
lations varied greatly in size, where smaller groups could
have an adverse effect on the results, as the study may be
overrepresented. A distinct set of BMI ranges and catego-
ries must be put to use in all future studies in order to
make reliable comparisons. Lastly, researchers should for-
mulate outcome measurements related to the success of
work disability prevention interventions in order to distin-
guish which strategies are most productive and effective.
Researchers should consider performing more thorough
follow-ups on these interventions for significant results to
be found after long durations.

CONCLUSIONS

Workers with a high BMI are more likely to suffer from
lost-time IID and experience a slower recovery compared
to workers with a healthy BMI score. Obesity in the work-
place increases absenteeism and presenteeism, which fi-
nancially impacts employees and their employer. In order
to benefit both the health of employees and the productiv-
ity of a company, thorough IID prevention strategies and
weight reduction interventions should be implemented.
As extensive research has been put into analyzing lost-
time IID in the workplace, some studies have evaluated
more cofounding variables and risk factors in compari-
son to others. Gaps exist in research focused on IID and
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disability prevention because many of these studies fail
to be thorough in the explanations of their prevention
strategies. Experts in the field of workplace IID and
workplace disability should establish specific guidelines
stating steps and strategies to prevent IID in workplace
environments. Further studies revolving around IID pre-
vention and intervention should be conducted on vari-
ous job types and settings, where researchers are clear
on how they aim to prevent the most common and severe
injuries found in specific work fields, or how they have
implemented intervention strategies where existing is-
sues have been identified.

There also should be clear measurements of progress for
returns to the workplace. Additional studies focused on
employees returning to work should be conducted and
analyzed for specific job types and work injuries. This will
result in developing the most efficient and cost-beneficial
approaches to return workers back to their workplace.
Increase in obesity levels over the last decade, and the in-
crease that is hypothesized for the future, is dangerous
to employees’ health and contributes to the workplace
lost-time IID. Employers with a high obesity rate in their
workplace should be encouraged to offer their workers
weight reduction programs, which is another area where
additional research would be greatly beneficial.
Employers should take the initiative to review daily prac-
tices of their workers. This will allow employers to be-
come aware of the physical and cognitive demands they
are requesting from their employees. Employers may then
acknowledge alterations that should be made in order to
reduce stress levels among their employees. This, in turn,
could result in a decrease in obesity levels in the work-
place. Future research regarding IID prevention, inter-
vention, return to work and weight reduction programs
should be practiced for a significant amount of time and
followed-up years later. Longitudinal and follow-up stud-
ies could help determine if the interventions or strategies
were significantly beneficial.
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