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1. Introduction
This report is a Bachelor thesis (upgrade) for the chair group Management Studies (MST), facility management. This
chapter contains background information of the topic (1.1), a problem analyses (1.2) and the conceptual research design
(1.3).

1.1 Background information
In the US nearly two-thirds of the adults have a body mass index (BMI) higher than 25 kg/m2 and are classified as
overweighed. Obesity, defined as a BMI greater than 30 kg/m2, is considered to be a national public health crisis
(Schulte et al., 2007). In the Netherlands 54% of men and 43% of women (20 years or older) are classified as
overweighed and ten percent of men and 13% of women are diagnosed with obesity (CBS, 2011). According to the
figures from the World Health Organization (WHO), there are 1.6 billion adults worldwide who are overweighed and
at least 400 million adults suffer from obesity. The dramatic increase of the global body weight is classified by the
WHO as a Global Epidemic. If this trend continues, by 2015 about 2.3 billion people are overweighed, of whom at least
700 million are obese (World Health Report, 1995-2008). The question derived from here is; what is the problem of
overweight and obesity for people? Physical problems of people with heavy overweight or obesity are health
consequences. Obesity-related conditions include heart disease, stroke, type 2 diabetes and certain types of cancer—
some of the leading causes of death, according to the WHO. Excess weight also contributes to a number of other
debilitating health conditions, among them arthritis, asthma and depression. Overall, obese people have 30 to 50
percent more chronic health issues than, for example, heavy smokers and drinkers (Kwong, 2012).
Obesity related conditions thus influence the well-being of people and also their physical and health conditions in the
living environment. In the living environment of people with obesity, we can make a distinction between the
private/social living conditions and the conditions at the workplace. From a facility management perspective we
cannot directly influence the private and social living conditions, because we are not physically around workers in
their spare time. However, we may ask if we can influence the work environment, whether it is possible to adjust the
workplace to counter overweight and obesity. Research of Kwong (2012), showed that obesity is a health concern in
and out of the workplace. It is a growing problem with repercussions that has the potential to take some companies by
surprise over the next few years. The impact of obesity in the workplace goes above and beyond the impact on the
individuals involved and may be a major factor in future medical plan design and cost. It is an ever-increasing
expenditure affecting the bottom line of companies everywhere. In part, this is due to the fact that as we continue to
shift from a manufacturing economy to service economy work environments are becoming more sedentary in offices
every year (Braun Consulting Group, 2004).
In the workplace this translates into higher health care expenses for employers (and employees), as well as excessive
loss of work time due to sick days, doctor visits, injuries and long-term absences for disease treatment. Problems with
overweight and obesity in the workplace do not end there. The physical conditions of overweighed employees shows
limited flexibility and increased stiffness and poorer balance. This may increase the risk of falls and injuries during
manual handling tasks. Obese workers may encounter difficulties interacting with the surrounding space, furniture,
tools, clothes, and tasks which are basically designed for normal-weight subjects (Jose, 2010). About the costs; obese
workers file more workers’ compensation claims, have higher costs from those claims, and lose more days of work
than non-obese workers (Finkelstein et al., 2010). The results of the research of Finkelstein et al. (2010), showed that
5.8 workers’ compensation claims among workers with normal weight versus 11.65 claims for morbidly obese
workers; claim levels were $7,503 versus $51,019 on average, and lost workday rates were 14.19 (per 100
employees) versus 183.63 of overweighed or obese workers.
Beyond the costs we just outlined, employers have other concerns over potential problems related to obesity in the
workplace. They fear that obese employees may not be physically able to do the jobs for which they were hired or that
obese employees may not project the type of image employers desire to portray to customers and the general public.
So, interventions to counter or decrease obesity in the work environment become increasingly important, because of
the high health costs, employers well-being and general work environment. What interventions can be taken in the
work environment to counter overweight or obesity? Which facilities and services can employers offer to overcome
this problem? And what is the role of the facility manager? Can we do something about it? Clearly, this topic will
remain a concern in the coming years and employers and facility managers need to be prepared.
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1.2 Problem analyses
As we showed in the background information, overweight and obesity in the workplace is growing to be a dramatic
global problem. Dramatic in terms of employers facing high health care costs, loss of work time and higher costs form
health claims. The employees themself deal with poor health conditions, discrimination and physical disabilities. The
prevalence of obesity seems to be increasing in most parts of the world (Seidell, 1999), which results in more
employees with overweight.
Dealing with the consequences of this worldwide problem of employees with overweight or obesity, makes it
interesting to research the impact of obesity in the work environment and the role of facility managers to overcome
and counter these problems. Employers care about the costs, employees productivity and general work environment,
but the role of facility managers is to serve and provide the work environment. They need to organize this work
environment. To deal with the consequences of overweight and obesity in the work environment, first we need to
know; How do people become obese? What can we do to counter obesity? How facility managers can help employees
to counter overweight and obesity in the work environment? Will it help if facility managers motivate in additional
facilities, such as stimulating measures by offering healthier food in the work environment? In this research we focus
on the possible impact of facilities and services in the work environment that can be influenced by facility
management, to stimulate and encourage workers towards healthier living conditions and to counter overweight in
the work environment. This research will focus on the central research question: “What can facility managers do to
stimulate measures for workers in the work environment to counter overweight and obesity?”
In order to answer the research question, a literature review will be conducted to get a clear vision of; the definition of
overweight and obesity, problems and nature of obesity, impact of overweight & obesity on workers, characteristics &
issues of overweight, the relationship between the private/social- and work environment. Current trends and facts
about overweight in the work environment, additional facilities & services and solutions facility managers can offer in
the work environment and their role. Based on the results of this research we will conclude the most interesting
findings how facility managers can contribute to healthier working conditions of workers by giving possible solutions
to adjust the work environment.

1.3

Conceptual research design

The conceptual design deals with determining the topic of the research project. It consists of the research objective,
research questions and research framework (Verschuren & Doorewaard, 2010).
Research objective:
To give a literature review for facility managers how to decrease and counter the number of workers with overweight
or obesity by providing stimulating measures in facilities and services in the work environment.
Research question

“What can facility management do to stimulate measures for workers in the work environment to counter overweight
and obesity?”
The specific research questions that are developed to answer the research question by literature are:
Q1.1 What are the causes and consequences of being overweighed or obese, related to health conditions, social and
work environment?
Q1.2 What measures facility managers can take with regard to the work environment to counter overweight and
obesity?
Q1.3
To what extent facility managers can contribute to the measures in the work environment to counter
overweight and obesity?
The theoretical framework in section 1.4 discusses the way specific research questions will be answered.
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1.4

Research framework

The information that is needed to answer the research question is presented in a research framework. The framework
shows a schematic representation of the research objective and includes the appropriate steps that need to be taken
to achieve the objective (Verschuren, Doorewaard, 2010). The results of the literature topics presented in the
framework will be obtained through literature study. The results of the literature study are used to help facility
managers (FM) to contribute to counter overweight and obesity of workers by stimulating measures for workers in
the work environment. We will look to influences of the private and social environment (which we cannot influence
directly) and to the work environment (which we can influence directly). Both aspects of the living environments
(independent variables) of workers influence the level of obesity (dependent variable). We will investigate how
facility managers can stimulate workers to counter overweight and obesity. In figure 1 we derived a research
framework, which will help to serve as a guide throughout the research.

Research framework
Private- and social
environment

Measures of FM

Work
environment

Level of
overweight and
obesity of workers

Figure 1: Research framework

2. Technical research design
The technical research design consists of three parts: the research strategy, research material and the research
planning. The three parts together give an answer to how the research project is carried out and how the required
data is gathered (Verschuren & Doorewaard, 2010).

2.1 Research strategy
The research strategy serves as a guide throughout the research, in this way relevant material can be gathered and
processed into valid answers to the research questions (Verschuren & Doorewaard, 2010). This research will look indepth to the problem presented in section 1.2.
Desk research is used as a research strategy for the literature study. Through literature study the specific research
questions; Q1.1, Q1.2 and Q1.3, will be answered. The information from the specific research questions will be used to
get a better understanding of overweight and obesity and to contribute a work environment which decreases and
counter overweight of workers. We do this with the purpose; to give facility managers guidance how they can adjust
the work environment to decrease and counter the level of overweight or obesity of their workers.
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2.2 Research material
Research materials are the sources that are used in this research to answer the research questions:




Scientific books are used in the literature research; these are books about research methodology.
Scientific articles published in journals like: Journal of Facilities Management, Journal of Occupational and
Environmental Medicine (JOEM), American Journal of Public health, CBS and World Health Organization
Professional literature; from consulting groups, companies/firms.

Terms that will be searched for in these sources of information are: facility management, obesity, overweight,
influences in the work environment, facilities & services, measures and costs of obesity.
In this research it is interesting to find scientific information about the problem, but either professional literature is
essential for this subject. If we want to contribute to a work environment to counter and decrease overweight and
obesity, it is interesting to search for solutions other companies or consulting groups will give to make practical
adjustments in the work environment.

2.3 Research design
The research design will present the logical problem in the research, which means we will not look to how the data is
collected, but what the data can contribute to the research (de Vaus, 2001). In this research theory will be presented
by doing a literature study about the relation between overweight/obesity, the work environment and the role of FM.
We try to find evidence what is needed to answer the questions in a convincing way by scientific and professional
literature to get a full insight in the case. We will do this by document analysis and answering the research questions.
Internal & external validity
Two concepts, internal and external validity are fundamental to developing research designs (De Vaus, 2001). At first
we will discuss the internal validity of the research. Internal validity is the extent to which the structure of a research
design enables us to draw unambiguous conclusions from our results (De Vaus, 2010). In this research extensive
literature research is done at the independent (living environment) and dependent (level of overweight and obesity)
variables. We first defined what we meant by overweight and obesity and work environment by scientific results and
interpretation of the researcher. After that, we search for relations between the dependent and independent variables
and items. By investigating the research in a structured way, the internal validity of the research is stronger.
The external validity refers to the extent to which results from a study can be generalized beyond the particular study.
The critical question is whether the results are likely to apply more widely (De Vaus, 2010). In this research we will
use results of empirical research presented in scientific en professional literature from different research institutions
and countries. For sources of professional literature we check if the information is; related to scientific results and if
information provided in the research is used often in other studies. By checking the sources the external validity of the
research is relatively strong. We used sources which are tested empirical or by literature in earlier research. We trust
the information used in this research is correctly and based on facts, allthough researcher bias can be present. The
external validity can be enlarged by empirical research. This report can be used for further research in empirical
research methods.

2.4 Definitions
BMI
Is defined by a Body Mass Index (BMI) to calculate the level of obesity of a person. Body mass index (BMI) is a simple
index of weight-for-height that is commonly used to classify overweight and obesity in adults. It is defined as a
person's weight in kilograms divided by the square of his height in meters (kg/m2). BMI is equal to a person’s weight
in kilograms divided by the square of their heights in meters. A BMI cutoff of 30 kg/m2 was used to classify adults as
obese (25 to 29 for overweight, 18.5 to 24.9 for normal weight) in accordance with the health risks associated with
classification in this BMI category (Health Canada, 2003)
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Obesity
Obesity is an abnormal accumulation of body fat, usually 20% or more over an individual's ideal body weight,
measured by a Body Mass Index higher than 30 kg/m2. Obesity is associated with increased risk of illness, disability,
and death (WHO, 2013).
Overweight
Is defined as abnormal or excessive fat accumulation that may impair health. Measured by a Body Mass Index greater
than or equal to 25 and equal or lower than 29 (WHO, 2013).
Facilities
Something such as a room or piece of equipment that is provided at a place for people to use, a special feature of a
particular tool and system (Macmillan Publishers Limited, 2009-2013).
FM Services
Services are defined as work, help, or advice provided by a business or organization for the public (Macmillan
Publishers Limited, 2009-2013). FM services facilitates on a much wider range of activities than just business services
and these are referred to as non-core functions, such as; health and safety, catering, security, cleaning, operational and
maintenance (Atkins, 2009).
Facility management
An integrated approach to operating, maintaining, improving and adapting the buildings and infrastructure of an
organization in order to create an environment that strongly supports the primary objectives of that organization by
services and facilities (Atkins, 2009).
Service economy (related to the work environment)
Service economy is a broad and non-exhaustive list. For this research we focus on; the portion of the economy that
produces in general intangible goods. Individuals employed in this sector produce services rather than products
(Investopedia, 2013). In this research we define the work environment as the service related offices, where workers
namely practice sedentary tasks. Where sedentary can be defined as; Sedentary work. Sedentary work involves lifting
no more than 10 pounds at a time and occasionally lifting or carrying articles like docket files, ledgers, and small tools.
Although a sedentary job is defined as one which involves sitting, a certain amount of walking and standing is often
necessary in carrying out job duties. Jobs are sedentary if walking and standing are required occasionally and other
sedentary criteria are met. Jobs are still considered “sedentary” if walking and standing are required occasionally and
other sedentary criteria are met. “Occasionally” means occurring from zero to one-third (1/3) of the day (so, usually
no more than 2 hours of an 8-hour work day) (Tucker Ludin, 2012).
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3. Overweight and obesity related to FM
In this chapter we will look in-depth to the causes and consequences of health-, social- and work environment related
to overweight and obesity. The first specific research question; Q1.1 What are the causes and consequences of being
overweighed or obese, related to health, social and work environment? Is answered through these findings. In section
3.1 we will look to the causes of overweight and obesity, in section 3.2 to the consequences of overweight and obesity
in the work environment, in section 3.3 we will look the measures FM can take and section 3.4 will conclude this
chapter.

3.1 Cause of overweight and obesity
According to the National Institutes of Health (NIH)(2013) is a lack of energy balance most often the cause of
overweight and/or obesity. NHS (2012) elaborates further on the energy intake and physical activity; most cases of
overweight or obesity are caused by eating too much and moving too little. If people consume high amounts of energy
from their diet, but do not burn off the energy through exercise and physical activity, the surplus energy is turned into
fat (Ellaway et al., 1997, Sundquist et al., 1999).
Physical activity
Lack of physical activity is an important factor related to overweight and obesity (NHS, 2012). The question which
lead from here is; why do people do not move or exercise enough? The majority of the people have jobs that involve
sitting at a desk most of the day in the service economy work environment. If people go to their work, they rely on
their cars rather than walking or cycling (Jéquier, 2002). Nowadays, when people relax, they tend to watch TV, browse
the internet or play computer games, and rarely take regular exercise. RIVM (2012) elaborates why people have
reasons to move or not to move, they make a distinction between; 1) population density; 2) land use mix; 3) distance
to facilities; 4) presence of sidewalks; and 5) connectedness of infrastructure. High population density can lead to
conflicting results; people tend to walk or cycle more to their work if facilities are close, but either the use of public
transport is used more often. There is a positive relation between the availability of natural public settings (such as
the beach and coast), more than positive relations of formal recreation- or sport facilities (playgrounds, gyms). Public
influences of formal facilities will not increase the physical activity of people, stimulation to walk or cycle in natural
settings is needed (Frank et al., 2006; RIVM, 2012).
People with overweight or obesity are mostly not active enough, they do not use the energy intake of the food they eat
or eat unhealthy food, with the result; the extra calories are stored as fat instead (NHS, 2012). Because of the large
amount of fat in the bodies of overweighed people, they will feel less active and it is harder to move and mostly even
harder to get the courage to move. The NIH (2013) claims that most Americans are not physically active enough.
Results show that more than 2 hours a day of regular TV viewing time has been linked to overweight and obesity.
Laziness is due to personal-social and cultural factors, which are hard to influence. Stress or a high job strain may
influence laziness in leisure time of workers, stress scan influence tiredness (Park, 2009). According to RIVM (2012)
behavioral change is needed; motivation; ability and the opportunity need to be present. Other reasons for not being
active include; fewer physical demands at work or at home because of modern technology and conveniences, and for
obese children; lack of physical education classes in schools (NIH, 2013).
Environment
Campbell (2007) elaborates on the effect of the physical living environment at home on overweight or obesity. She
showed that the availability of unhealthy food at home appears to be a robust predictor of consumption of obesitypromoting foods/fluids for both sexes, but particularly for girls. Unhealthy eating habits tend to run in families, as
children learn bad eating habits from their parents. Childhood obesity can be a strong indicator of weight-related
health problems in later life, showing that learned unhealthy lifestyle choices continue into adulthood and influence
their environment. Chances of being overweight are greater if one or both of the parents are overweight or obese
(Campbell, 2007). According to the NHS (2012) not only the environment at home promotes over-eating, but also
other demographical factors influence the level of overweight. Some reasons include:



Lack of neighborhood sidewalks and safe places for recreation. Not having area parks, nature, trails,
sidewalks, and affordable gyms makes it hard for people to be physically active. (Saelens, 2003; NHS, 2012)



Work schedules. Long work hours and time spent commuting.
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Oversized food portions. Especially Americans are exposed to huge food portions in restaurants, fast food
places, gas stations, movie theaters, supermarkets, work environment and even at home. Some of these
meals and snacks can feed two or more people..



Food advertising. The western world is surrounded by ads from food companies. Often children and young
adults are the targets of advertising for high-calorie, high-fat snacks and sugary drinks (NHS, 2012).



Lack of access to healthy foods. Some people do not live in neighborhoods that have supermarkets that sell
healthy foods, such as fresh fruits and vegetables. Or, for some people, these healthy foods are too costly. A
higher level of obesity is measured at families with a low socioeconomic status (Saelens, 2003; NHS 2012).

The social,- demographical and work environment can influence the level of obesity.
Additional motives for overweight and obesity
When getting older, people tend to lose muscle; more elder become less active, due to sedentary jobs or low activity,
muscle loss can slow down the rate at which the body burns calories (NIH, 2013; Adams et al., 2006). Another reason
for women to become overweight is after or during their pregnancy. Women gain weight to support their babies’
growth and development. Obesity can sometimes be traced to a medical cause and some medications (Bernstein,
1987). The last most common reason to gain weight is a lack of sleep. Research shows that lack of sleep is often due to
stress in the social or work environment, it increases the risk of obesity. People who sleep fewer hours also seem to
prefer eating foods that are higher in calories and carbohydrates, which can lead to overeating, weight gain, and
obesity. Sleep helps maintain a healthy balance of the hormones that make people feel hungry or full (Gangwisch et al.,
2005).
Overall, we can conclude; an off-balanced level of hormones, low physical activity, intake of unhealthy food, too much
food intake, (family) habits and poor environmental,- and demographical factors will possibly affect a change in
weight.

3.2 Consequences of overweight and obesity in the work environment
In this section we will discuss the consequences of overweight and obesity in the work environment from a employers
and employees perspective.
As already stated in the background information; people with heavy overweight and obesity have a high risk of health
problems. Obesity-related conditions include heart disease, stroke, type 2 diabetes and certain types of cancer – some
of the leading causes of death. Excess weight also contributes to a number of other debilitating health conditions,
among them arthritis, asthma and depression (WHO 1995-2008). Overall, obese people have 30 to 50 percent more
chronic health issues than, for example, heavy smokers and drinkers (Kwong, 2012). Most common symptoms of
obesity include; being overweight, fatigue and joint pain (Heart foundation, 2010). These problems have also
consequences for the obese or overweight workers at the work place. Obesity in the workplace is a growing
phenomenon, with repercussions for both workers and their employers. International studies have found that the
combination of a sedentary job workers have substantially higher prevalence of metabolic, circulatory,
musculoskeletal and respiratory disorders (Thomson Healthcare, 2007).
Consequences for employees
Obesity in the workplace can have economic costs as well: obese employees in Australia had more frequent and
lengthier work absences, then ‘normal’ weight workers (Australian Institute of Health and Welfare, 2005), this also
applies in western countries. Obesity appears to have a significant positive association with absenteeism. Body fat
distribution has been found to be associated with high annual sick leave incidences and long spells of absence, 1.7
times more likely to experience a high level of absenteeism then the normal weight workers. Beside absenteeism, sick
leave, disability and injuries, Park (2009) shows in his research that obese workers experience a higher level of stress,
job insecurity, high physical exertion, low co-worker support, high job strain and a higher perceived work stress.
Stress may contribute to obesity via its effects on behavior and metabolism. In 2002, a significantly higher proportion
of obese workers suffer from job strain. High job strain comes from having high psychological demands (how mentally
challenging a job is), low job control and the negative attitude towards obese workers of co-workers. Other influences
from the work environment can be the social stigma. Negative attitude toward obese persons are pervasive in society.
Numerous studies have documented harmful weight-based stereotypes that overweight and obese individuals are
lazy, weak-willed, unsuccessful, unintelligent, lack self-discipline, have poor willpower, and are noncompliant with
weight loss treatment. These stereotypes give way to stigma, stress, prejudice and discrimination against obese
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persons in multiple domains of living, including the workplace, health care facilities, educational institutes, the mass
media, and even in close interpersonal relationships (Puhl & Brownell, 2001; Puhl et al., 2009; Brownell et al., 2005).
Recent estimates suggest that the prevalence of weight discrimination has increased by 66% over the past decade,
especially at the work place (Andreyeva et al., 2008). This suggests that obesity may be a result of the biological and
behavioral effects of stress. Schulte et al., (2007) elaborates further; employed adults spend a quarter of their lives at
work, and the pressure and demands of work may affect their eating habits, activity patterns and attitude, which may
lead to overweight and obesity. These same pressures and other factors at work (such as physical forces, and
psychological stress and strain) can also lead to occupational injury and illness. Obesity may affect both work
opportunity and performance as well as modify the relationship between workplace exposure and health outcome,
because of eating habits, low co-worker support and high job strain and stress.
Consequences for employers
From an employer’s perspective; obesity has a significant financial impact on their company. Most employers offer
and contribute to their employees’ health insurance, as they recognize that health benefits are one of the top three
factors that prospective employees consider (Heinen & Darling, 2009). As already stated, obese workers have a higher
rate of absenteeism and number of sick days. Besides the physical attendance of the employee, obese workers also
tended to incur greater productivity losses than non-obese workers (Burton & Conti, 1999). A growing body of
research also reveals the extent to which obesity is responsible for the high rates of medical expenditures. Thorpe et
al., (2004) estimate that obesity is responsible for 27% of the growth of health care spending among the working- age
population that occurred between 1987 and 2001 in the United States for employers. Annual medical expenditures
attributable to obesity may now be as high as $147 billion per year, which is 21% higher on health care costs compare
with those of recommended weight (Finkelstein et al., 2009). Likewise in the Netherlands the implications for
business expenditures are high. There is loss of productivity due to illness and early retirement from the employment.
The indirect costs of obesity and overweight in the workplace are estimated at around 2 billion euro per year
(Convenant Gezond Gewicht, 2010). According to Wolf and Colditz (1998) the indirect costs of obesity may be larger
than the direct medical costs. Less is known about more direct costs of obesity to employers, such as work related
illness and injury. While some studies have assessed the effect of indirect costs such as absenteeism (Östbye, 2007).
From here on we can conclude that indirect- and direct costs to an employer increase with an increasing BMI rate of
workers.
Many employers now recognize that the growing population of employees and dependents who are at serious risk for
illness and disability due to obesity will preclude any moderation of costs or reduction in health care utilization.
Consequently, more employers are now taking a population health management approach to employee and family
health. Many companies have introduced benefits and programs that are directly aimed at helping employees
“choose” healthful lifestyles, and some are targeting spouses children as well. Employers willingness to take such
personal matters continues to grow as the true costs of care attributable to obesity (Heinen & Darling, 2009). Because
of the expanding costs of obese workers, employers are more likely to adjust the work environment to counter obesity
and overweight.
Weight discrimination at the workplace
While it is still debatable whether obesity qualifies in and of itself as a disability under the law, many obesity related
conditions (such as diabetes) may be considered disabilities protected by the American Disabilities Act (ADA)(1995) –
which means employers will have a higher attention to counter obesity at the work floor (Kwong, 2012). NHS (2012),
extend the cases of disabilities; if individuals become obese as a result of depression or arthritis they could either be
protected by the ADA law. The Act states that the employer must make reasonable adjustments to the physical
features of their work environment. In situations where employees are underperforming as a result of their weight
and there is no medical reason for their condition, the employer can invoke the organization’s capability procedure. In
this procedure the rights of the employer and employee are defined for their organization, it needs to be signed to be
valid for both parties. Employers might also like to think about the employee’s job and whether this might be
contributing to the continuing obesity. Employees should be offered a reasonable period of time to demonstrate that
they losing weight. If they fail to do this it may ultimately be possible to dismiss the employee (NHS, 2012).
There is either a growing support for laws that prohibit weight discrimination, particularly for laws to specifically
prohibit employers from refusing to hire, denying promotions, assigning lower wages, or terminating qualified obese
employees based solely on their weight (Kwong, 2012). NHS (2012), surveyed 2000 HR professionals, 50% believed
obesity had a negative effect on employee output. When asked to choose between hiring one of two identicallyqualified applicants, one of whom is a ‘normal’ weight and the other is obese, 93% would choose the former, purely on
the basis of their weight.
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Influence of government
In the USA, obesity is a hot topic for the government, because the number of obese workers is at largest in this area.
The institution of the government; Center for Disease Control and prevention (CDC) (2009), provide guidelines how
employers can adjust their work environment. They include assessment of employees’ needs, the development of
evidence-based health-related plans that give workers opportunities for professional health coaching, weight
management and physical activity through changes in the work environment. It also may include time within the work
day for employees to engage in physical activity. These guidelines also include providing employees with nutritional
and caloric information about the food available in workplace cafeterias and vending machines, and access to nearby
farmers’ or garden markets. In the Netherlands the government, in co-operation with Convenant Gezond Gewicht
(CGG), notice also the consequences of overweighed workers in work environments. They promote guidelines for the
work environment and even finance some initiatives within organizations, to counter and decrease overweight or
obesity at the work floor. In their guidelines for employees they present the incentive to change, benefits from the
return on investment and some practical implications such as; get attention for vitality, offer periodic health checks,
healthy meals in the cafeteria, compensation of subscription to fitness, provide information of the benefits of a healthy
life style at work and in the private environment and stimulate lunch walking (CGG, 2011). Both American and Dutch
governments focusing on the awareness of the problem in the work environment and how to manage the guidelines
they provide. They find it both important to create the awareness from top down. If the board agrees with some
interventions presented in the guidelines, they should narrow it down to the management and further on to the
workers. For the management layer they advise to mix a team of different roles and to focus on the input of facility
managers, Human Resource (HR) managers, marketing & communication managers, safety coordinators, health care
representatives and administrative assistants. Those managers are close to the worker and service and facilities in the
work environment. All functions together should develop a plan for the internal organization to provide a healthier
workplace (CDC, 2009; CGG, 2011)

3.3 Measures for FM in the work environment
In section 3.1 and 3.2 we discussed the cause and consequences of overweight and obesity. We concluded; an offbalanced level of hormones, low physical activity, intake of unhealthy food, (family) habits and lack of environmental
factors and the psychological stigma will possibly affect a change in weight. The consequences of these causes end up
in the work environment with high health care costs, lack of productivity, absenteeism and discrimination. We noticed
employers and governments are more willing to change the work environment to lower the costs and to adjust the
work place. At this point, the facility manager can play an important role; how to lower these costs and how to adjust
the work environment? It is the role of the facility manager to operate, maintain, improve and adapt the buildings and
infrastructure of an organization in order to create an environment that strongly supports the primary objectives of
the organization by services and facilities (Atkins, 2009). So, to answer specific reason question 1.2; What measures
facility managers can take with regard to the work environment to counter overweight and obesity? We need to
investigate the current and future measures for the work environment and the incentives.

3.3.4 Measures in facilities and services
To derive practical measures, we will look to the results of the causes and consequences of obesity, case studies and to
the interventions which will rely on the facility manager. For the role of the facility manager we will focus on the
measures of the service and facilities which can be taken to counter and decrease overweight and obesity. In section
3.1 we found the main causes of overweight and obesity, which are physical activity and the level of food intake. For
this reason we derived measures for FM related to these two causes. In section 3.3.4.3 we will elaborate on the impact
of physical activity and food intake in a new work environment method; activity based working (ABW).

3.3.4.1 Physical activity
Stimulate movement
Businesses that understand the connection between employee health and performance often support employee health
through on-site gyms and gym memberships, wellness programs, and so on. Although such measures do not go far
enough to address the core performance problems perpetuated by today’s sedentary workplace and obese workers.
So what works? According to TNO (2007), the answer is simple: employees should start moving — and move often —
to re-engage their focus and increase their energy levels. Research shows that just one to two minutes of movement at
frequent, 30-minute intervals, during meetings and throughout the day, can go a long way toward mitigating the
forces of stress, physical activity, overweighed and disengagement in the workplace. But how do you get people to
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move? According to RIVM (2012) behavioral change is needed; motivation, ability and the opportunity need to be
present. We can stimulate workers voluntary and forced. If we look to the forced way of movement which facility
managers can implement, we can think of; ICT possibilities; present a so called break installation, which will lock the
computer and warn employees if they work- and sit consecutive too long at their workplace. This will force employees
to get of their work place and walk around or get some coffee (TNO, 2007). The break installation can also have a
negative effect; workers will be frustrated and irritated, because they cannot finish their tasks. Too much time spent
sitting increases the risk of several chronic diseases, enlarge obesity and eventually premature mortality. The
voluntary aspect of movement around the workplace can be influenced by allowing workers to take more breaks.
Bennie et al., (2011), showed in their research that workers who were promoted to take short and more breaks, is a
useful strategy to increase employee physical activity. The downside of taking breaks, is that people will get bored and
start eating.
Changing behavior
Changing a worker’s behavior/attitude toward becoming more physically active is the other side of increasing the
activity level at the workplace. NISB (2009), elaborates that interventions in the workplace which lead to activity (e.g.
active furniture and fitness possibilities) can work out well. At launch of the intervention the adjustment (e.g. place
foot prints towards stairwells) is experienced positively and show a positive result of the workers physical activity in
the short run. In the long run they notice highly active people with a normal weight will continue to use the facility or
service, but the workers with overweight will return to the old habits. According to the NISB this is due to the habits
which people learned themselves over a long time. To break those habits workers need to change their mind set and
need a role model to follow, which is missing in most organizations. The role model should be a person who really
matters to the organization and which have short communication with the facility- and HR management department,
because they can influence the formal settings and policies. The idea of the role model is a derivative of the psychology
of the human nature; people copy and tend to follow each other, especially people with a higher status. Physical
activity such as using the stairwell or use the bicycle to go to work, is common associated with a lower social status,
but can be changed if managers or directors give the good example. Kremers, from the university of Maastricht stated
in the article of the NISB; ‘If the ‘important people’ in the organization keep following these active habits, it could be a
paradigm shift; using the stairwell can be a characteristic of important and successful people. Because who don’t want
to belong to that group?” Kremers and TNO (2007) believe in empowerment; a process by which individuals or
groups have more influence on events and situations that are important to them. Also rewarding workers for choosing
healthy choices can lead to changing behavior. For example; when choosing a healthy food item in the cafeteria,
workers can collect points and save for a free lunch.
A chance for success needs to come from the organization and behavioral change and attitude of the worker, but it
needs time (NSIB, 2009; CGG, 2011). Also Gilliam (2009), present in his research the importance of the behavioral
change of the workers and that change will take time. According to Gilliam, it will take 24 to 36 months to succeed.
Change goes beyond the work environment, programs need to address the entire family not just the worker. Facilityand HR management should be the spider in the web of the organization to give the right direction for the role models
and policies, because they are direct related to the workers, environment and policies (ICT, ARBO etc.). They need to
collaborate which facilities and services they can offer and which will fit in the structure of the organization for the
type of workers to measure the level of absenteeism of the workers.

3.3.4.1.1 Active buildings
The term ‘active building’ become more popular these days and is defined differently by multiple researchers. El
Nassar (2012) define it as; the architectural principle of creating spaces that encourage healthy lifestyles. Active
building designs gaining popularity as more cities and companies join the fight and embrace healthy initiatives and
"green'' measures. Probst et al., (2012) see active office workplaces as a paradigm shift in workplace design that
involves smooth integration of facilities- and services and related structural elements to provide opportunities for
office workers to seamlessly change between different work environments. They propose an integrated supportive
environment, which aims the reduction of sedentary behaviors and promotion of a physically active work process that
is characterized by regular changes between different work related tasks, workstations and working postures.
Interesting is to implement adjustments to create an active building, what interventions should be taken to overcome
this shift and what is the result of it.
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Active furniture
According to Probst et al., (2012), active office environment seeks to interconnect workplace furniture,
communication media, applications, and traditional media in a way that makes it easy for the user to change between
different work environments. For example, while a traditional desk workstation is for the main part appropriate for
individual work that involves the simultaneous use of multiple applications (e.g., research activities, browsing, data
acquisition), a standing desk workstation can be used for the execution of work-related tasks in standing posture
using digital or analogous media (e.g., e-mail correspondence, telephone conversations, document correction).
Additionally, a workstation integrating a large-scale interactive whiteboard is suitable to provide special support for a
variety of individual or collaborative activities (e.g., information structuring, sketching, brainstorming, presentation).
Motivation and lead of role models is needed to stimulate workers to use the furniture for the right activity. As NISB
(2009), showed in their research; active people will stay active, but overweight workers will tend to use interventions,
but will return to the old habits. Rewarding’s can stimulate workers to move. Bernie, et al. (2011), elaborates further
on the active workstations. They suggest that facility managers may want to take approaches by providing height
adjustable workstations, that allows employees to stand, walk, cycle or sit on a rubber ball and to work active for part
of the day whilst they work. While the health advantages of sitting less are well established, helping to cut the risk of
obesity and heart disease, the productivity benefits of so-called active workstations are less clear from the results of
recent studies. A 2011 Mayo Clinic study of 11 medical transcriptionists found that typing speed and accuracy slowed
by 16% while walking, compared with sitting. And a 2009 study from the University of Tennessee, found that
treadmill walking resulted in an up to 11% deterioration in fine motor skills like mouse clicking, and dragging and
dropping, as well in as cognitive functions like math-problem solving (Wieczner, 2013). Active workstations may be
less suitable for mouse-intensive work and susceptible users.
Although active workstations may result in some decrement in
performance, their ability to increase daily energy expenditure
may make them a feasible solution for workers who suffer from
obesity or overweight. (Straker et al., 2009). Probst et al., (2012)
concludes a mix of active and less active work stations is useful to
implement. By this principle, they promote a new way of working
“in-motion” with users continuously switching between different
tasks, workstations, and postures as shown in figure 3.
Figure 3.In-motion (Probst et al., 2012)
Stairwells and elevators
Besides earlier possibilities, stair use and walking routes can be influenced to stimulate movement of workers. The
literature suggests that companies should create safe places for physical activity at work including ensuring well lit,
safe, clean and attractive stairwells and outdoor walking routes (Pronk & Kotte, 2009; Matson-Koffmann, et al., 2005;
Bloomberg, 2010). One study found that employees with accessible stairs in the workplace where 1.4 times more
likely to meet physical activity recommendations through moderate or vigorous activity that those without access
(Dodson et al., 2008). Tsepas & Zimring (2004) elaborates further; if people spent 2 minutes more per day going up
stairs, they would burn an extra 5800 kcal per year, or 1.6 pounds. To locate stairs next to the entrance, make them
grand & wide and connect between the most used facilities within the building will enlarge the building’s circulation
system. Facilities which can make the stair use more attractive are; the use of daylight in stairwells, the view, use of
music, visibility through the building, bright colors, art and natural ventilation.
The other aspect Bloomberg highlights in his research is the discourage of elevator or escalator use. Discourage can be
done by locating and signing of the elevators and escalators; match motivational message with building users’
sensibilities and travel motivations. For example, signs may emphasize health benefits, calorie expenditures, weight
control, or convenience. El Nassar (2012) elaborates further on the message of the posters and signs; brightly colored
signs showing a figure climbing stairs have gone up near elevators in buildings or make footprints on the floor
towards the stairs (NISB, 2009). The message of this intervention: "Burn Calories, Not Electricity”. Several studies
assessed the effectiveness of health signs (posters) or health messages/information (written, email or doctor’s email)
on workplace stair walking. Four studies demonstrated that the use of posters/signs can increase stair (instead of lift)
use (Dugdill et al., 2008). Another aspect to not use the elevator is to influence the process of the elevator (e.g. slowdown and skip-stop). The ‘skip-stop’ method means that elevators stop only on certain floors. Include at least one
elevator that stops at all floors, to ensure universal accessibility. Use of this elevator can be limited to those who need
it—through an electronic card access system, for example workers in wheelchairs. The installation of a skip-stop
elevator system may also lead to cost savings through a reduction in number of elevator doors, lower elevator
maintenance costs, and addition of usable space. The siting of a building can also have a significant impact on physical

12

activity levels, particularly through the handling of pedestrian paths, street connectivity and view and accessibility of
outdoor spaces (Bloomberg, 2010).
But not every building owner wants to spend money on a show-stopping staircase. According to Stodder (2012) the
less expensive option is to improve the fire stairs. The fire stairs are in most buildings are sober, dark and lonely.
Building codes require the entire stair enclosure be non-flammable, which rules out touches as carpeting, pretty
railings and artwork. There are designs of wider-than-normal fire stairs, bright lighting, lively colors and nonflammable windows (Bloomberg, 2010; Stodder, 2012), all to give stair-climbers a reason to keep coming back. Also
Stodder (2012) confirms signs encouraged stairway use, and if the doors to the stairwells are left open, except in case
of fire, it will attract workers too.
Influence of layout of buildings at workers perception
The arrangement of rooms, furnishings, and equipment as well as ambient conditions (lighting, sound, colors, flora,
temperature) are coherent with the (internal) layout of buildings. Changes in this layout can help workers to feel
more comfortable and satisfied in the work environment and are able to produce more work (Sundstrom, 1986).
There is also evidence that certain characteristics of the physical work environment can influence creativity, wellbeing, mental health or moods of workers by ambient conditions (CFM, 2010). The impact on mental health of
workers in the work environment occurs at a number of levels, including the architectural and interior design levels.
The architectural level includes aspects of the external facility, and internal architectural environment, including the
size, accessibility, layout, and configuration of the work space. The interior design level includes furniture, flooring,
wall color, texture, trim, use of artwork, and other aesthetic features (CFM, 2010).
Dul and Ceylan (2006), focus in their research on the direct and indirect influence of the layout on creativity and
activity of the mood of workers. They show that plants can make people’s mood more positive and may play a
supportive role as a source of inspiration for creative tasks. The presence of windows may have similar effects as
plant. Windows can play the role of bringing natural elements such as trees, and other vegetation into the indoor
environment and may stimulate positive mood. According to Stone (2002), colors can also have an effect on a
person’s mood. It appears that blue is a calming color and red is a stimulating color. A red office is perceived more
distracting than a white office and in a red office, more anxiety is felt than in a blue-green office. When performing a
high demanding task (e.g. managerial tasks) in a red environment, performance may decrease (Stone, 2002). The
quantity of light affects mood, well-being and creative task performance, depending on the color temperature of the
light (Knez, 1995). If the (white) light is warm, a higher level of illuminance will result in more positive mood and
better task performance. On the other hand, if the light is cool, a higher level of illuminance will result in lower
positive mood and creative task performance. The type of materials (manufactured or natural) used in the work
environment also may affect mood and well-being of workers. It may be argued that natural materials could affect
mood similar to plants.
Although these ambient conditions will support positively the characteristics of the satisfaction and productivity in
the work environment, we cannot find ambient conditions which will directly influence the level of activity in the
work environment. Indirectly the influences are positively related to an attractive work environment, which may
stimulate workers on their job tasks.
3.3.4.2 Food in the work environment
As we showed in section 3.1 the amount of food intake is related to the physical activity of workers and influence the
weight of the body. Too much food intake and too less exercise will increase the body weight. Employed adults spend
most of their days at work and eat one-third of their total calories from foods prepared within the work environment
(Story et al., 2008). Those environments thus influence the possibility to the amount of food intake. In the U.S. and
many parts of the world, the so-called food environment—the physical and social surroundings that influence what
we eat—makes it hard to choose healthy foods, and all too easy to choose unhealthy foods. Some even call this food
environment “toxic” because of the way it corrodes healthy lifestyles and promotes obesity (Schulte et al., 2007).
Worksites often provide easy access to unhealthy foods in vending machines and limited access to healthier options,
such as fruits and vegetables (Shimotsu et al., 2007). Work environments can also increase the risk of obesity arising
from job stress and work-related fatigue, which are linked to poor diets and reduced physical activity (Schulte et al.,
2007).
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Understanding how the food environment influences our weight can help policymakers identify ways to change the
environment—and in turn, reduce obesity risk for everyone. A number of studies have shown that making changes to
the workplace food environment, such as offering more healthy foods in company cafeterias, results in improved diet
quality (Engbers et al., 2005). World Health Programs also target the workplace environment, for example by
increasing the availability of healthy foods in workplace cafeterias or by modifying the built environment to promote
physical activity. Studies have examined the effects of cafeteria-based programs, as a location for media-based
nutrition education, and through increasing the variety of foods and reducing prices (Quintiliani et al. 2007). Story et
al. (2008) elaborates further on promoting the information about food and sending tailored nutrition education email
messages. A recent systematic review of work site health-promotion programs found that fruit, vegetable, and fat
intake can be positively influenced by environmental strategies that include point-of-purchase labeling, promotional
materials, expanded availability of healthy foods, and targeted food placement. Offering special meal deals and
rewarding workers, when choosing healthy resulted positively as well. A review of these programs found that most
studies had small but significant decreases in dietary fat and increases in fruits and vegetables or fiber. Although the
changes were modest, they may be meaningful from a population perspective. Recent research of FNLI (2013) in the
Netherlands, show an analyses about the opinions of employees about the possibilities of food choices in the canteen
of their work environments. Employees missed particularly choices in terms of hot meals, juices, fruits and raw
vegetables. About half of the consumers say often too choose for a healthy menu, as this is cheaper or promoted in
sale. FNLI (2013) conclude that employees choose earlier for healthy food at home and at work than on the go, but
still organizations should focus more on the promotion of healthy foods. Organizations/caterers can do this by place
healthier food on a more visible place on the shelf/display, additional signing or other communications (FNLI, 2013).
The cost of food is the second most important factor affecting food decisions, behind taste (Glanz et al., 1998, FNLI,
2013). Government regulations that affect price are consistent influences on the purchase of fresh fruits, vegetables,
and meats. Drewnowski & Dramon (2005) elaborates that the observed links between food supply trends and rising
obesity rates are mediated by the economics of food choices. The current structure of food prices is that high sugar
and high-fat foods provide calories at the lowest cost. Thus employees with limited resources may select energy dense
foods high in refined grains, added sugars, and fats as a way to save money (Story et al., 2008)
Through the workplace, it is possible to influence health behaviors through multiple levels of influence. Through
direct efforts such as health education and increasing the availability and price of healthy foods and opportunities for
physical activity; or indirectly through social support and social norms promoting healthy behaviors and the use of
role models. Strengthening the social environment of the workplace may also be beneficial (Biener et al., 1999;
Sorensen et al., 2004). Involving employees in program planning and implementation and obtaining supervisory
support and commitment from management are important for program sustainability (Story et al., 2008).

3.3.4.3 Activity based working
In this section we will elaborate further on the physical activity and food environment in work environments, in a new
method of working; activity based working. We see a shift towards new work environment concepts and structures,
for this reason we investigated the impact of physical activity and the food environment within activity based working
environment.
Activity based working
Shave (2011), reports that more businesses and industries are moving towards alternative working arrangements
such as activity-based working (ABW)‘. We define ABW as; a model based on greater flexibility in the workplace,
reportedly leading to enhanced engagement, collaboration, personal accountability and improved productivity within
the organization. Until recently, employees always had their own individual workspace in a workplace. A different
environment is now required, due to technological advancements that enable employees to work any time, any place.
ABW recognizes that, through the course of any day, people engage in many different activities and need different
types of work settings and technology to accommodate these activities, both inside and outside the office
(Kamperman & Sautzen, 2013). An ABW approach is based on appraising performance through work outputs instead
of work processes and requires training and support from HR (change in performance appraisal policies and
procedures) IT (change in the mobile capacity of systems and technologies) and FM (providing the needed services
and facilities). The relationship between the manager and employee changes in ABW, and formal and informal
training should be provided to support this change (Searer, 2012). Many studies show results and aspects of ABW in a
variety of fields (IT, housing, space etc.), in this research we focus on the physical activity of the employee, related to
obesity, work/life balance and the role of facility management.
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3.3.4.3.1 Physical activity within an ABW work environment
People issues are the main driver of these ABW programs—attracting and retaining talent and improving productivity
and work/life balance. The work culture of an organization should empower its people with freedom and
accountability. This culture should be enabled by the inspiration, attitudes, and examples of everyone from senior
leadership to front-line managers to individual employees. But people do not work in isolation; they work in teams. As
such, organizations are often looking for new ways to attract and retain the best people, improve workforce
productivity, and address social capital issues such as work/life balance and gross organizational alignment. People
can work anytime, anyplace, and different generations can work together by finding the best way for individuals to
connect, share, and collaborate (Meerbeek et al., 2009). The flexibility of ABW will invite employees to walk through
the building, because they are not tied to a desk, they are free to roaming about the office spaces in the wirelesspowered building. They work by moving from stand up desks, to couches, to conference tables and informal open-plan
meeting spaces, often active furniture is used. They can use their laptops at standing desks, project information on to
smart boards or use temporary private area’s or rooms for different tasks they are working on. A practical example; if
employees work in a quiet concentration area and need to take a phone call, they are ‘forced’ to walk to open-plan
meeting areas, they won’t disturb their colleagues and move unconsciously to another space. Coffee machines,
printers and bins are placed in central meeting points. Those meeting points are informal places which are intended
for social activities, print or throw trash away, this will enlarge the physical activity of employees. Besides the physical
activity, social meeting points are experienced positively and will give a sense of home (Anderson, 2013). Multiple
studies show employees are more satisfied in an ABW environment (20%-30%) than their ‘old/traditional’ work
environment (Veldhoen company, 2013). Less results are known about the effective results of the (increase of)
physical activity related to the flexible work hours/life balance and obesity, because less is known about activities of
working anywhere else outside offices.
An additional aspect of ABW, is the focus of the management on the well-being of the employee. Practical examples
prove that flexible work hours and spaces enlarge the productivity of the employees with 35%- 75% (Veldhoen
company, 2013; Meerbeek et al., 2009; Shave, 2011; Kamperman & Sautzen, 2013), because workers experience less
stress and are more flexible to arrange their spare time and activities. Since it is proven, a good health condition is
also a factor which increase productivity and less sickness (Park, 2009; Anderson, 2013; NIH, 2013), many companies
implement comprehensive wellness programs that focus on preventive health and lifestyle modification. This means
encouraging employees to focus on key health behaviors such as increasing physical activity, improving eating habits,
reducing stress, and ceasing tobacco use. The rationale behind wellness programs is that encouraging healthy habits
can prevent or lower the risk of serious health conditions later. An ABW approach and organizations health programs
make it possible for employees to exercise during work hours or even at night. Earlier gyms noticed visitor peaks in
the evenings, now they see a shift to a 24-hour gym is going on. Just as convenience-based and on-demand services
are becoming the norm, gyms have moved to adopt the 24/7 model of service, and are actively visited all day long.
Although there is no hard evidence ABW lead to a lower BMI of the employee, we see employees are more productive,
active, satisfied and can balance work and life better. Also we see a shift to more health programs and flexible opening
hours of gyms. From here we can conclude ABW lead to better health conditions of workers.
3.3.4.3.2 Food in the ABW work environment
Working on the road and in different locations and time requires a different kind of lunch and food assortment then
caterers are used to. Workers do not eat three times a day anymore or at standard hours, but eat smaller meals
between meetings or while travelling. The effect on the company caterer are longer opening hours of the company’s
cafeteria and a take away assortment or even an extra coffee corner to absorb user intensity (Werken 2.0, 2012).
Besides different visiting hours of workers, the number of users and intensity may enlarge. Less workspaces are
needed, because of flex working, so more space is created for a higher number of workers and occupancy rate of the
building. Other smaller side buildings will close and one central multi-building is formed for all users (VGZ, 2010;
RGD, 2012). Mass customization of catering possibilities is needed to fulfill the needs of the worker (Wild, 2012).
Wild (2012) discuss the idea of extra catering facilities in an ABW office, such as coffee corners and vending machines.
He elaborates on the high costs of fulltime personnel when providing extra catering outlets and the uncertainty of
making profit. A solution to avoid these high personnel costs can be vending machines. The assortment of vending
machines will not be in a form of a quick (unhealthy) snack, but a fresh lunch such as sandwiches and fruit. Healthy to
go products can enlarge the possibility for workers to eat healthier. Van Noort (2013) argues ABW will lead to less use
and more unpredictable use of the catering facilities in ABW environments, because they are less present at the office.
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Simons (2011), also see a changing patron of the use of the catering facilities. He agrees employees are less present at
the office and cafeterias will be used less. If employees are in the building they will crab a quick snack during their
lunch walks and will not dine in the restaurant (Van der Meulen, 2011). From here on we can conclude less space is
needed for cafeterias and quick (healthy) possibilities for take-away lunches can be a solution to provide food for
employers. This will influence the level of overweight or obesity at workers.
3.3.4.3.3 Role of FM in an ABW work environment
What impact does ABW have on the role of facilities management? What will it mean for facilities management if
workers can work anywhere and anytime? Introducing ABW is beneficial in terms of housing staff efficiently. FM has a
central, crucial role within ABW. Facilities managers within an ABW environment are required to monitor and
support the different work activities, rather than just facilitating people working individually behind a desk and a
series of enclosed meeting spaces. The following activities need to be supported: informal and ad hoc collaboration;
knowledge and information sharing; mobility (within and outside the office); client interaction, and (ad hoc) project
work. The role and competences of FM should change from a provider of classical facilities and services to a proactive
‘facilitator of activities’ and must make some choices according to the standard of facility products and services. These
choices include: reaction (you ask, we run) versus proactive action (we offer you); self-service versus serviced;
standardization versus customization of the workplace; invisible services versus visible services; place-dependent
versus place-independent services, and time-dependent versus time-independent services. If FM focuses on the
ambition and desired culture of an organization, services will be more appropriate, the environment will be more
suitable and optimal support will be offered to its processes and activities. As a result, employees will be more
satisfied, the marketing and branding of the organization will rise and customers will be attracted. In addition, the
facilities management team’s professionalism will be boosted, with it gaining a face within the organization and being
given recognition. FM need to take note of the challenges of cultural changes, embrace technological developments
and alter their perspectives on housing people (Kamperman & Sautzen, 2013).
FM can focus on improving the physical activity levels and food environment within the ABW approach by enhancing
new technologies, active furniture, healthy catering facilities and services, location of the facilities and services, create
on-site activity possibilities and provide information about healthy programs. An ABW approach can be a possibility
for FM to take measures to stimulate workers to move more often and to foresee in healthy choices and services.

3.4 Summary and conclusion
In this chapter we investigated the cause of obesity, consequences in the work environment and measures which
facility managers or management can take to decrease the level of obesity in the work environment.
In section 3.1 we saw an off-balanced level of hormones, low physical activity, intake of unhealthy food, poor eating
habits and poor environmental,- and demographical factors will influence the level of overweight and obesity. In
section 3.2 we showed increase in weight can have serious consequences in the work environment such as; high
indirect- and direct costs for employers due to a higher level of absenteeism of workers with obesity and higher
healthcare expenses for treatments and medicines. The consequences for employees which are suffering from
overweight or obesity are related to less productivity and discrimination in the work environment. These causes and
consequences lead to worldwide interests of health organizations, governments and companies to lower the level of
obesity in the work environment by implementing health programs. In section 3.3 we presented the measures which
FM can take to decrease the level of overweight and obesity.
The main reason to decrease the level of obesity is a simple answer: employees should start moving — and move
often — to re-engage their focus and increase their level of physical activity. FM can offer options in ICT facilities,
which block computers and force people to move, or the more unconscious factor to stimulate role models to give the
‘good’ example. Changing a worker’s behavior/attitude toward becoming more physically active is the most
sustainable solution. The role model should be a person who really matters to the organization and which have short
communication with the facility- and HR management department, because they can influence the formal settings and
policies. Besides role models and ICT possibilities, organizations can offer active furniture, which invites workers to
use while they are working. Promotion of a physical active work process should be characterized by regular changes
between different work related tasks, workstations and working postures. Some researches show positive results of
the use of active furniture, but other researches show results of slowed typing speed and accuracy for mouse intensive
work tasks. Interesting for FM is to provide a mix of active and less active work stations, so workers can choose their
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work situation. Besides earlier possibilities, stair use and walking routes can be influenced to stimulate movement of
workers. Employees with accessible stairs in the workplace where 1.4 times more likely to meet physical activity
recommendations than those without access. To locate stairs next to the entrance, make them grand & wide and
connect between the most used facilities within the building will enlarge the building’s circulation system. Facilities
which can make the stair use more attractive are; the use of daylight in stairwells, the view, use of music, visibility
through the building, bright colors, art and natural ventilation. An aspect to not use the elevator is to influence the
process of the elevator by using the ‘skip-stop’ method; elevators stop only on certain floors, which will force workers
to use the stairs for at least one floor. Signs encouraged stairway use, and if the doors to the stairwells are left open, it
will attract workers too. Also the layout of the building can influence the mood of workers. Plants, light or bright
colors, windows and natural elements in the building can stimulate the creative mood of workers. Although these
ambient conditions will support positively the characteristics of the satisfaction and productivity in the work
environment, we cannot find direct influences, related to an increase of the level of activity in the work environment.
Those ambient influences are positively related to an attractive work environment, which may stimulate workers on
their job tasks and productivity.
Understanding how the food environment influences our weight can help policymakers identify ways to change the
environment—and in turn, reduce obesity risk for everyone. A number of studies have shown that making changes to
the workplace food environment, such as offering more healthy foods in company cafeterias, results in improved diet
quality. Facility managers can do this by promoting information about food and sending tailored nutrition education
email messages. It is possible to influence health behaviors by increasing the availability, placement and lower the
price of healthy foods.
We investigated that Activity Based Working environments can increase the satisfaction (20%-30%) of employees by
several facilities and services, focused on the possibility to work at any place and anytime. Practical examples prove
that flexible work hours- and spaces enlarge the productivity of the employees with 35%- 75%, because workers
experience less stress and are more flexible to arrange their spare time and activities. Since it is proven, a good health
condition is also a factor which increase productivity and less sickness, facility managers can stimulate the use of
wellness programs that focus on preventive health and lifestyle modification. Less results are known about the
effective results of the (increase of) physical activity related to the flexible work hours/life balance and obesity,
because less is known about activities of working anywhere else outside offices.
To answer the second specific research question; What measures facility managers can take with regard to the work
environment to counter overweight and obesity? We can conclude that through the workplace, it is possible to influence
health behaviors through multiple levels of influence and measures of FM. Through direct measures such as health
education, increasing the availability and price of healthy foods and opportunities for physical activity (such as health
programs and ICT possibilities); or indirectly through social support, promoting healthy behaviors (such as active
furniture and use of stairways) and the use of role models. Involving employees in program planning and
implementation and obtaining support and commitment from management are important for program sustainability.
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4. Influences of FM
In this chapter we will look to the measures we found in chapter 3 and to what extend FM can influence the work
environment to lower the level of overweight and obesity. We will answer the third specific research question: To
what extent facility managers can contribute to the measures in the work environment to counter overweight and
obesity?

4.1 Influence on measures
In chapter 3 we found several measures FM can take to contribute to stimulate the physical activity and food
environment for workers. To give an overview, we listed the measures in table 1.
Variables
Physical activity

Food environment

Measures
Break installation on computer
Skip-stop elevator method
Workplace per task (telephone area, meeting spaces, silence spaces)
Advise movement (coach, mail, bulletins)
Provide active facilities
Provide active furniture
Ambient conditions (colors, daylight, flora, design)
Provide on-sight gyms (or collaborate with a gym nearby)
Provide health management programs
Influence infrastructure to work
Stimulate lunch walking
Influence design and location of services and facilities
Select role models
Reward movement
Form a team with the management layer (HR. ICT, ARBO)
Top-down implementation (strategic to operational)
-

Availability of healthy food
Reward healthy food choices
Lower costs of healthy food
Provide more healthy food then unhealthy
Place healthier food on a more visible shelf spot
Meal deals
Provide a healthy to-go food
Healthy vending machines
Provide food information (calories, nutrition, ingredients) by signings,
emails and posters
Select role models
Investigate which assortment is preferable for the workers
Healthy products in vending machines
Stimulate healthy food in the private environment (present recipes,
nutrition information etc.)
Provide health management programs
Attractive cafeteria (ambient conditions, design etc.)

Table 1; Measures to counter or decrease overweight and obesity in the work environment
The measures presented in table 1 are divided by the variables; physical activity and food environment, because in
literature we found these two variables are mainly directed to the level of overweight and obesity. In the table we
show multiple measures in physical activity and the food environment which are the same; select role models, reward
workers for movement or healthy food choices, health management programs, provide information and make use of
ambient conditions to make the work environment attractive. Those similar measures show a relation between the
variables and can be extended by the measures with the corresponding variables. To realize the measures within the
work environment, a health management program and collaboration within the management departments is needed.
In the next section we will elaborate further on to what extend FM can influence the measures in the work
environment and to what extend in the social- and private environment.
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4.1.2. Level of influence of FM
In section 4.1 we presented a table of measures found in literature to contribute to a work environments which can
stimulate movement and healthy food choices for workers to counter or decrease overweight and obesity. In this
section we will look to the position of FM within organizations and to which extent FM can influence those measures.
Atkin & Brooks (2000) define Facilities Management (FM) as, “an integrated approach to operating, maintaining,
improving and adapting the buildings and infrastructure of an organization in order to create an environment that
strongly supports the primary objectives of that organization. Surveys reveal that only on rare occasions facilities do
receives explicit attention, and facility management is generally viewed as more of a cost rather than a strategic
resource (Then, 1999). This resulted in facilities managers missing the opportunity to manage the environment in
which they operate for competitive advantage and excellent services. Therefore, any attempt that can show a
connection between quality, cost and productivity, offers a useful lever in advancing the facilities performance and the
facilities management discipline (Leifer, 1998). If organizations are able to measure the performance outcomes of
their facilities they will be convinced to pay more attention to facilities related resources (Amaratunga & Baldry,
2003). Facility related resources are linked to all departments within organizations. For successful performance and
to influence stimulating measures in the work environment to counter or decrease overweight and obesity, FM needs
to collaborate with all departments in the organization (TNO, 2007). As presented earlier in section 3.3.4.1, facilityand HR management should be the spider in the web of the organization to give the right direction for role models and
policies, because they are direct related to the workers, environment and policies (ICT, ARBO etc.). FM need to
collaborate with the departments about which facilities and services they can offer and which will fit in the structure
of the organization. The level of influence of FM within organizations, thus can be enlarged when collaborating with
the named departments. Where the output of FM is focused on operational processes, plans need to be made on a
tactical/strategic level and be accepted at the board at the strategic level. In section 3.2 we outlined the consequences
of overweight or obese workers for the employer and the willingness to change. In the workplace overweight and
obese workers translates into higher health care expenses for employers, as well as excessive loss of work time due to
sick days, doctor visits, injuries and long-term absences for disease treatment. When plans related to; decrease and
counter overweight and obesity, proved to be successful, cost efficient, high quality and produce a higher level of
productivity; the board of organizations are more willing to accept and implement these plans.
Besides it is important for FM to continually prove the importance of FM, also external,- internal and organizationally
driven trends are important for FM to enlarge their level of influence. Activity Based Working is such a trend, it is a
chance for FM to prove the importance of it and to act as a precursor in change programs of organizations. Facility
managers should focus on the added value of FM within organizations, by showing positive results of an ABW
approach. Although there is no hard evidence an ABW approach will improve those aspects, it is proved ABW has a
positive effect on the well-being of workers.
From here on we can conclude the measures presented in table 1 should be taken into account to improve the level of
physical activity of workers and healthy food choices, which will be successful if positive results are proven. To realize
those measures and to prove the success of it, FM needs to collaborate with several departments within the
organization. FM thus can influence the work environment to counter and decrease the level of overweight and
obesity, but only when collaborating with internal departments.

4.1.2.1 Influences of FM in the social- and private environment
Earlier we presented that workers spend a quarter of their lives in the work environment, so 75% of their time, they
will spend in their social- and private environment (Schulte et al., 2007). This environment thus will influence the
workers behavior and physical activity patterns for the largest part. The extend of FM to influence the private- and
social environment is limited, in this section we will present to what extend FM can influence this environment.
Through the adoption of ABW the line between the social- and private environment and work environment will blur,
because of the possibilities to work everywhere and any time. Workers will work at home or at varying times in a
24/7 living environment. To respond to these shift, measures of FM in the work environment can facilitate the socialand private environment for the worker. Providing information about physical activities, such as; amount of calories
burned per exercise or activity, or by rewarding physical activities in the spare time of the workers. Also measures in
the food environment can help workers to eat healthier, for example; provide nutrition information, amount of
calories, offer healthy food items, show that healthy food can be tasteful and share and provide healthy recipes.
Rewarding healthy food choices in the spare time of the workers is also a stimulating measure to eat healthier.
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In general FM can provide information in the work environment to make healthier choices in the social- and private
environment of the workers, but the output and extend is limited. The role of FM is to provide a desirable work
environment with corresponding services, and not to act as a health coach in the workers spare time. The HR and/or
ARBO department within the organization are more suitable to provide these services, because they are related to the
overall well-being of workers and to lower the sickness rate. Measures in their fields can be added to the list of
measures for FM, to create a full health program/plan. Besides the fact that other departments can offer different
stimulating measures to healthier choices in the spare time of workers too, the ethical issue of the workers habits and
behavior plays a large role. In section 3.3.4 we showed habits and behavior of people is hard to influence and people
need role models to follow if we want to influence those habits and behavior. The idea of the role model is a derivative
of the psychology of the human nature; people copy and tend to follow each other, especially people with a higher
status (NISB, 2009). Role models can be present in the work environment, but are not always present in the socialand private environment. Role models in the work environment can stimulate the behavior and choices of workers in
their spare time, but the real influence is hard to measure.

4.2 Summary and conclusion
In this chapter we discussed the level of influence of FM in the work,- social- and private environment of workers and
we summarized the measures found in literature. When FM proves the added value of their services and facilities
within an organization by showing; cost efficiency, quality and a higher level of productivity in the work environment,
the board are more willing to adapt the facility management department within the organization. We showed that
multiple measures are not only related to FM, but also ICT, ARBO and HR management are important departments to
create a healthier work environment. A health management program need to be developed with those departments to
create successful plans to counter and decrease the level of overweight and obesity. The area which FM can influence
directly is the food environment within the organization. FM is responsible for catering facilities and associated
assortment and possibility to access food. Also the design and location of facilities and services within the work
environment are strongly influenced by FM. FM can advise where to locate central meeting points and associated
services, choice of active furniture, attractive design and lay-out of a building, skip-stop elevator use and suitable
ambient conditions. The choice of an ABW approach can be advised positively by FM and is a chance for change and
more influences at the strategic level. By summarizing and concluding these findings the third specific research
question; “To what extent facility managers can contribute to the measures in the work environment to counter
overweight and obesity?” is answered.
The influences of FM in the social- and private environment is limited. FM can provide information about healthy
options for workers in their spare time or can stimulate rewarding worker programs, but we do not go further than
these measures, because it is beyond the role of FM. Stimulating healthy measures in the spare time of workers can be
allocated to the ARBO and HR departments and can be stimulated by role models.
Overall, stimulating measures need to be influenced by all departments and layers within the organization to develop
successful health program plans. Also habits, (changing) behavior and role models play a role in the successfulness of
the measures.

5. Discussion and conclusion
In this chapter we discuss and conclude the results of the literature research and to the general research question;
“What can facility management do to stimulate measures for workers in the work environment to counter overweight
and obesity?” is answered. In section 5.1 the results are discussed, in section 5.2 an overall conclusion is drawn, in
section 5.3 the limitations of the research and further research is discussed.

5.1 Discussion
Throughout the research we focused on the measures FM can take to counter and decrease the level of overweight
and obesity in the work environment. Although many research is done in the field of overweight and obesity, little
research is done at practical stimulating measures to counter or decrease overweight and obesity in the work
environment. Extensive research is present about the effect of using stairways instead of the elevator, unhealthy food
and cost of overweight and obese workers. In this research we used an integrated approach to give guidance for
measures FM can take to counter or decrease the level of overweight within organizations.
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Role of FM
In literature we found that high costs are the most important reason why employers are interested in health programs
to counter or decrease overweight and obesity, while FM focus on the best services and facilities within organizations
and governments focus on the well-being of the workers. For this reason different interests from different
stakeholders can lead to conflicts. FM is an important stakeholder to organize the facilities and services within
organizations, but need to take the different interests of the employer and government into account. As Then (1999),
presented in his research; “surveys reveal that only on rare occasions facilities do receives explicit attention, and
facility management is generally viewed as more of a cost rather than a strategic resource”, while FM can just can
prove the opposite. For this reason FM needs to prove the importance of their role, stay innovative, needs to follow
internal,- external and organizational trends and mainly need to prove their influences will lead to cost efficiency,
quality and productivity (Leifer, 1998; McMorrow, 2013). After concluding that FM is an important stakeholder within
organizations, why should they still need to prove their importance to the strategic level? Still, the image of FM is
related to costs which are not directly linked to the core business of organizations. Collaboration of FM with all other
departments and levels can improve the important role of FM. As found in literature the role of FM become more and
more important for organizations, a chance to act as starter of health programs and an ABW approach, the influence of
FM can be enlarged.
The extent of influence
In literature we found plenty possibilities to lower the level of overweight and obesity for workers, but the main
question here is; to what extend can FM influence this level? Earlier we presented that workers spend a quarter of
their lives in the work environment, so 75% of their time, they will spend in their social- and private environment
which we cannot influence directly (Schulte et al., 2007). The importance to lower the level of overweight and obesity
lies in the interest of the employer, so FM should limit their responsibility to the extent of services and facilities within
the organization. As discussed in section 4.1.2.1 FM can inform workers how to live healthier, for example; by offering
recipes and reward and stimulate movement of workers in their spare time, but behavior and habits are hard to
change. When people are lazy and do not want to move more or eat healthier, voluntary measures will not be
successful for them. Forced measures such as; break installations on computers or skip-stop elevators, can be the only
measures which will be successful to those workers. To enlarge the extent of influence of FM, facility employees can
act as role models or approach workers who really matter to the organization. As presented earlier; the idea of the
role model is a derivative of the psychology of the human nature; people copy and tend to follow each other, especially
people with a higher status (NISB, 2009). The role model should be a person who really matters to the organization
and which have short communication with the facility- and HR management department, because those departments
can influence the formal settings and policies. Role models can be present in the work environment, but are not
always present in the social- and private environment. Role models in the work environment can stimulate the
behavior and choices of workers in their spare time unconsciously, but the real influence is hard to measure.
Discrimination
In literature we found different fields of discrimination; protection by law and discrimination by society. While it is
still debatable whether obesity qualifies in and of itself as a disability under the law, many obesity related conditions
(such as diabetes) may be considered disabilities protected by the American Disabilities Act (ADA)(1995). NHS
(2012), extend the cases of disabilities; if individuals become obese as a result of depression or arthritis they could
either be protected by the ADA law. The Act states that the employer must make reasonable adjustments to the
physical features of their work environment. This results in measures the other way around; provide facilities and
services for workers who are overweight or obese, for example; bigger chairs, cooler climate and workplace located at
the ground floor. Governments issue not to stimulate those measures, but to take stimulating measures to counter or
decrease the level of overweight and obesity to support a healthier way of life (CDC, 2011, CGG, 2010). Also
organizations are more willing to take measures which will reduce the level of overweight, because of the high costs of
absenteeism, sick days and health care expenses (Finkelstein et al., 2010). Still, workplaces need to be accessible for
all workers, so how do FM deal with these struggling interests and level of discrimination? Organizations need to
decide which policies they handling, to provide a workplace accessible and suitable for their workers.
Discrimination by society is another discussable issue. Negative attitude toward obese persons are pervasive in
society. Numerous studies have documented harmful weight-based stereotypes that overweight and obese individuals
are lazy, weak-willed, unsuccessful, unintelligent, lack self-discipline, have poor willpower, and are noncompliant with
weight loss treatment. These stereotypes give way to stigma, stress, prejudice and discrimination against obese
persons in multiple domains of living, including the workplace (Puhl & Brownell, 2001; Puhl et al., 2009; Brownell et
al., 2005). Those prejudices are not proven to be true, but stereotypes are created in society and are hard to influence.
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The role of the facility manager is not to reduce the level of discrimination, but FM can provide the presented
stimulating measures which will reduce the level of overweight or obesity. Health coaches can stimulate and reward
workers by making healthier choices.
Activity based working
In this research we presented Activity Based Working (ABW) as a new office concept, which will enlarge the flexibility
for workers to work where and when they want. ABW is a concept which is not directly linked to the level of
overweight or obesity of workers, but can be successful to the workers well-being. Results presented higher
productivity levels and is experienced positively compared to traditional workspaces (Anderson, 2013; Veldhoen
company, 2013). ABW can enlarge the physical activity of workers, by locating spots for certain activities, this will
force workers to move other spots for different activities. Coffee machines, printers and bins are placed in central
meeting points. Those meeting points are informal places which are intended for social activities, print or throw trash
away, this will enlarge the physical activity of employees. Facilities managers within an ABW environment are
required to monitor and support the different work activities, rather than just facilitating people working individually
behind a desk and a series of enclosed meeting spaces (Kamperman & Sautzen, 2013).
Since ABW is a recently development, results are known about the positively impact on productivity and experiences,
but there are no results about the impact on physical activity of employers. We do see a shift in working hours and
places, which resulted in longer opening hours of catering facilities. Healthy vending machines and a healthy to go
assortment can contribute to a healthier food environment. We can conclude that indirectly the physical activity of
workers in an ABW environment will be enlarged, but an (in)direct relation to healthier food choices is not proven.
FM can create more possibilities to access healthier food outlets.

5.2 Conclusion
In this section we will conclude the findings of the research and we will give answer to the general research question;
“What can facility management do to stimulate measures for workers in the work environment to counter overweight
and obesity?”
We can conclude that overweight and obesity become more and more important in the work environment. The
importance for this problem is recognized by different stakeholders; governments and organizations. Overall we can
conclude causes of overweight and obesity are related to; an off-balanced level of hormones, low physical activity,
intake of unhealthy food, too much food intake, (family) habits and poor environmental,- and demographical factors.
The focus in this research is on the level of physical activity and food environment in the workplace. Consequences for
employers are high health care expenses and loss of productivity. Obese workers experience a higher level of stress,
job insecurity, high physical exertion, low co-worker support, high job strain and a higher perceived work stress. In
the work environment FM can influence facilities and services, which will contribute to a healthier workplace, which
indirectly can be related to the well-being of the worker. Measures FM can take are presented in section 4.1.
The extent of influences of FM to counter or decrease the level of overweight and obesity is limited to the services and
facilities in the work environment. The importance to lower the level of overweight and obesity lies in the interest of
the employer, so FM needs to limit their responsibility to their field. FM can advise and inform workers how to live
healthier in their social- and private environment, but do not go beyond these measures. The measures FM can take in
the work environment, can be successful when collaborating with all departments within the organization. The
importance of FM is recognized at the strategic level and the output of organizations, still FM needs to prove their
added value. When collaborating with all layers within the organization, health management plans/programs can be
developed and presented to the strategic layer.

5.3 Limitations and further research
This research is conducted from a review of scientific and professional literature and not tested in reality, this will
limit the research in practical implications. For further research we recommend to test the founded measures in
practice, because the measures FM can take are practice oriented and measurable while performing. Besides the
practical implications we now discuss further limitations and aspects for further research which are not investigated
in this research.
At first, in this research we focus on the influences and to what extent FM can contribute to a work environment
which will counter or decrease overweight an obesity of workers. Results present measures can be successful when
collaborating with all departments within organizations. To give a complete view how to contribute to a healthier
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work environment, research needs to be done in the fields of the other departments. Especially the HR and ICT
measures are important to investigate, because they are related to policies, workers and to the strategic level.
Second, if the measures of FM will be implemented in organizations, further research of the organization is needed.
Measures need to be implemented organizational specifically, because every organization is different. Important
aspects to investigate are; organizations structure, culture, size, budget, location, building, core business, type of
workers and the tasks and activities of the workers.
Third, further research needs to be done at the results of the influences of an ABW approach on physical activity and
the food environment. Empirical and literature research on these variables in ABW environments is recommended.
Fourth, in this research we limited the influences and to what extent we can influence the work environment. Further
research is needed on the impact at the private- and social environment to develop an integrated health program.
Fifth and last, in this research we did not investigated the possibilities for support from the government. Since
governments stimulate health programs in organizations, subsidiaries may be issued. This will increase possibilities
to develop a healthier work environment and will lower the threshold of associated costs.
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