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Abstract: Background: The prevalence of overweight and obesity is increasing worldwide. Research has clarified that being overweight or obesity can lead to disability in
everyday life. Aim: The present study explores the association between the degrees
of experienced disability in Danish female healthcare workers with a Body Mass
Index (BMI) classified as being overweight or obese, compared to female healthcare
workers classified as being normal weight. Material and methods: 67 females with a
mean age of 49.5 years and a mean BMI of 27.5 kg/m2 completed a questionnaire
exploring the degree of experienced disability in their everyday lives. Results: The degree of disability in the following activities were significantly higher among females
who were obese compared to females who were normal weight; Walking up/down
two or more staircases, Pedicure, Dressing the lower body and Exercising outside the
home. No statistical differences were found between the females that were overweight and the females that were normal weight. Conclusion: Female healthcare
workers who are obese experience a higher degree of disability, than females with
a normal weight. Offering an occupational therapy intervention to reduce disability
and facilitate participation in everyday life could be relevant.
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Overweight and obesity continues to increase
worldwide. It has been argued that obesity can
lead to disability and reduced quality of life.
Healthcare workers are one of many job groups
with high physical work demands involving manual
work tasks. Like other job groups, characterized
by having manual work, healthcare workers suffer
from musculoskeletal symptoms, poor work
ability and sickness. As education correlates with
lifestyle-related issues such as overweight and
obesity, some studies show that up to 95% of
healthcare workers either suffer from overweight
or obesity. Due to a large body frame, an optimal
ergonomic work posture during activities may be
challenged and disabilities can be experienced. We
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experienced disabilities. We observed that obesity
lead to more disabilities when compared to normal
weight healthcare workers. We hope our findings
will provide indication of the relevance of offering
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obese workers with manual tasks.

© 2017 The Author(s). This open access article is distributed under a Creative Commons Attribution
(CC-BY) 4.0 license.

Page 1 of 12

Ilvig & Christensen, Cogent Medicine (2017), 4: 1282032
http://dx.doi.org/10.1080/2331205X.2017.1282032

Subjects: Health & Society; Disability; Women; Health Conditions; Obesity; Occupational
Therapy
Keywords: BMI; everyday life; international classification of functioning, disability, and
health; occupational therapy
1. Introduction
In 2014 the World Health Organization (WHO) estimated that 39% of the world’s adult population
were overweight (Body Mass Index (BMI) ≥ 25 kg/m2) and 13% were obese (BMI ≥ 30 kg/m2) (WHO,
2014). Despite this high percentages, the incidence of overweight and obese adults worldwide continues to increase (WHO, 2014) and the same trend is also occurring in Denmark (Sundhedsstyrlsen,
2014). Health consequences of obesity range from serious chronic conditions which reduce the overall quality of life to increased risk of premature death (Prentice, 2006); thus, consequently imposing
a financial burden on society (Højgaard, Gyrd-Hansen, Olsen, Søgaard, & Sørensen, 2008; Højgaard,
Olsen, Søgaard, Sørensen, & Gyrd-Hansen, 2008; Indenrigs- og Sundhedsministeriet, 2007; von
Lengerke & Krauth, 2011; Yang & Hall, 2008). A BMI of 25 increases the risk of non-communicable
diseases and level of risk increase as the BMI increases (WHO, 2016a). The consequences are higher
among women than men (Indenrigs- og Sundhedsministeriet, 2007).
Obesity has recently been acknowledged as a disease and was included as a diagnosis code to the
2016 version of the International Classification of Diseases (ICD-10) (WHO, 2016b). The American
and Canadian Medical Associations and Canadian Obesity Network have declared that obesity is a
chronic disease (American Medical Association, 2016; Canadian Medical Association, 2015; Canadian
Obesity Network, 2016), which is also supported by several papers (Apovian, 2010; Scheen, 2008;
Yumuk et al., 2015). Similarities have been found in activity time consumption between adults who
are obese and adults living with chronic health conditions (Forhan, Law, Vrkljan, & Taylor, 2011).
However, adults who are obese experience even more severe disability than adults with chronic
diseases (Forhan, Law, Taylor, & Vrkljan, 2012).
Healthcare workers is a predominated female job group also characterized by high prevalence of
overweight or obesity (Pohjonen, 2001). Healthcare work includes tasks with high physical demands
and a high body weight will impose a high biomechanical strain on joints and muscles (Ono,
Lagerstrom, Hagberg, Linden, & Malker, 1995; Torgen, Nygard, & Kilbom, 1995). Furthermore, a large
body frame may hinder optimal ergonomic working postures during tasks both at work and at home,
increasing the risk of experiencing disabilities in everyday activities (Tsuritani et al., 2002).
According to the World Federation of Occupational Therapists (WFOT), the primary goal of occupational therapy (OT) is to promote health and well-being through occupation and enable participation in activities of everyday life (WFOT, 2010). This suggests that overweight and obese adults who
experience disability would benefit from an OT intervention, like others living with chronic diseases.
From the perspective of the WHO’s definition of complete physical, mental and social well-being, a
successful OT intervention might promote the health of overweight and obese adults (WHO, 2006).
A specific and detailed instrument for investigating possible disabilities in everyday life experienced by obese adults has been missing in research (Larsson & Mattsson, 2001; Stucki et al., 2006).
The Danish Health Authority recommends using The International Classification of Functioning,
Disability and Health (ICF) as a framework to measure disabilities across disciplines and sectors
(MarselisborgCentret, 2005). An international ICF consensus conference in 2003 led to the establishment of the Comprehensive and Brief ICF Core Sets for patients with obesity (Stucki et al., 2004). The
ICF core sets for obesity were developed from the ICF checklist, which identifies the most common
disabilities (Ewert et al., 2004). Following the recommendations of using the ICF as a framework, the
present study was based on the ICF Core Sets for Obesity.
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Only two Scandinavian studies were identified investigating the association between being overweight or obese and disabilities in adults (Larsson, 2004; Larsson & Mattsson, 2001). The participants
were obese and attended in an outpatient weight-loss intervention. According to the authors, participating in the weight-loss intervention might have influenced the degrees of experienced disability. Although the participants were already enrolled in the weight-loss program, they may have
exaggerated their disabilities to show eagerness. Experienced disabilities may also have been influenced by the success of the intervention (Larsson, 2004; Larsson & Mattsson, 2001). Therefore, it is
important to provide an overview of the impact on everyday life experienced by adults who are
overweight or obese, even when they are not participating in a weight-loss intervention. This will
provide further knowledge of the activities in which adults who are overweight or obese experience
disability. This knowledge could provide an argument as to the relevance of testing an OT intervention on adults who are overweight or obese and who experience disability.
The aim of the present study was to explore the association between the degrees of experienced
disability in Danish female healthcare workers with a BMI classified as being overweight or obese,
compared to female healthcare workers classified as being normal weight.

2. Material and methods
2.1. Study design
The present study was a part of an on-going randomised controlled trial (RCT) named FRIDOM
(FRamed Intervention to Decrease Occupational Muscle pain) (Clinical Trial Registration number:
NCT02843269) (Christensen, Bredahl, Hadrévi, Sjøgaard, & Søgaard, 2016). FRIDOM, which is being
conducted in collaboration with the University of Southern Denmark (SDU) and a Danish municipality, is primary aimed at evaluating the effect of a workplace intervention targeted musculoskeletal
pain (Christensen et al., 2016). The present investigation was a cross-sectional study exploring the
degrees of experienced disability in female healthcare workers activities of everyday life.

2.2. Population
A total of 110 adult female healthcare employees working in the elderly care sector for Syddjurs
municipality (Central Jutland, Denmark) were asked to participate in this cross-sectional study. The
participants were healthcare workers who were educated as social and health service assistants or
social and health service helpers. Participants were excluded if they were; pregnant, on long-term
sick leave or had any kind of severe medical condition (other than being overweight or obese) that
could affect their degree of experienced disability (Christensen et al., 2016).

2.3. Assessment of disability
The brief and comprehensive ICF core sets for obesity is developed to guide multidisciplinary assessments in people with obesity (Stucki et al., 2004). Based on the ICF checklist a total of 109 categories,
grouped into four components, were included in the comprehensive ICF core set (Stucki et al., 2004).
The present study focused on the component Activity and Participation due to relevance within OT
practice. Due to ethical considerations work-related disabilities were not measured in the present
study, to avoid participants feeling investigated on their work performance. In the component
Activity and Participation, 28 categories were obtained in the comprehensive core set for obesity
(Stucki et al., 2004). This study compared the 28 categories with the experiences of a female healthcare worker who was formerly obese in order to secure a relevant and comprehensive inclusion of
activities with disabilities experienced by female healthcare workers who are overweight or obese. A
semi-structured interview gave insight and reflection into the disabilities an adult who is obese may
experience in everyday life. The 28 categories were included in an interview-guide and because of
the semi-structured approach, the informant was encouraged to elaborate and add activities. The
interview revealed a need for more specific categories and activities compared to the categories
included in the ICF Core Set for Obesity, which resulted in a constructed questionnaire. Especially,
the categories of household and leisure time activities in the Comprehensive Core Set of Obesity were
unspecific and resulted in more detailed activities in these categories. This was likewise for other
Page 3 of 12

Ilvig & Christensen, Cogent Medicine (2017), 4: 1282032
http://dx.doi.org/10.1080/2331205X.2017.1282032

categories as well and it was considered to be necessary to both modify the activities and add additional ones, in order to explore the amount and degree of disability. Some of the ICF categories
were excluded because all of the participants were able to work and therefore categories like
Maintaining a body position and Acquiring, keeping and termination a job were not relevant for the
questionnaire. The constructed questionnaire consisted of 22 activities including the following areas; mobility, self-care, household, outdoors and leisure time activities (Table 1) (WHO, 2003).
To avoid underestimation of the experienced disabilities it was possible for the participants to add
relevant activities at the end of the questionnaire. Experienced disabilities in the work setting were
not measured in this questionnaire.
In the questionnaire, the severity of experiencing disability was scored using seven response options; (1) Not at all, (2) To a small degree, (3) Somewhat, (4) To some degree, (5) To a high degree (6)
Unable to perform and (7) Not relevant. If an activity was not relevant to the participant, it led to
exclusion from the disability prevalence for that specific activity. The same procedure was followed
if items were left blank. If the participants were unable to perform an activity because of difficulties,
they where asked if they would like to be able to perform the activity or not. Activities were treated
as irrelevant, if the participants did not wish to be able to perform them. Thus, the number of participants varied across the 22 activities and the prevalence of disabilities is presented in percentage.

2.4. Data collection
The questionnaire was handed to each participant in an envelope. Written information about the
aim of the study, how to fill in the questionnaire and the deadline for returning the questionnaire
was given in the beginning of the questionnaire. All 110 participants were asked to complete the
paper-format questionnaire and place it in a mailbox at their workplace. If participants had not
completed the questionnaire and turned it in to their workplace before the deadline, it was possible
for them to send it by post in a reply envelope. Objective data from FRIDOM was then used to explore
a possible association between BMI and self-reported disabilities. The participants weight in kilograms and height in centimetres to the nearest millimetre were measured by research staff
(Christensen, 2013). BMI was calculated using body weight divided by the square of the height
(Weight/Height2). BMI groups were classified according to the WHO’s definition of BMI (WHO, 2000).
In order to be able to cross data from the present study and BMI data from FRIDOM, full name and
date of birth were collected in the questionnaire.

2.5. Statistical analysis

The statistical analysis was performed using The STATA 14—Data Analysis and Statistical Software.
Descriptive statistics were used to describe the participants divided accordingly to BMI classification;
as well as, to explore their degree of disability applied to the 22 activities. The degree of disability
was the outcome variable and was measured on an ordinal scale. The non-parametric two-sample
Wilcoxon Rank Sum Test was used to explore the differences between the group of participants who
were overweight or obese and the reference group with normal weight. Based on previous evidence
that adults who are overweight or obese experience more disability compared to normal weight
adults, the statistical tests were one-sided with a p-value of 0.05 which was considered to be a significant difference between the groups (An, Andrade, & Chiu, 2015; Armour, Courtney-Long,
Wethington, & Campbell, 2012; Backholer, Wong, Freak-Poli, Walls, & Peeters, 2012; Chen & Sloan,
2015; Ferraro, Su, Gretebeck, Black, & Badylak, 2002; Hergenroeder, Brach, Otto, Sparto, & Jakicic,
2011; Lang, Guralnik, & Melzer, 2007; Larsson & Mattsson, 2001; Lidstone et al., 2006; Nusselder,
Looman, & Mackenbach, 2005; Peeters, Bonneux, Nusselder, De Laet, & Barendregt, 2004; Reuser,
Bonneux, & Willekens, 2009; Wei & Wu, 2014; Wilkins & de Groh, 2005; Williams, Eastwood, Tillin,
Hughes, & Chaturvedi, 2014; Wong et al., 2012).

2.6. Ethical considerations
The participants were already voluntary participates in the FRIDOM study and had agreed to receive
sets of questionnaires. In relation to FRIDOM, ethics approval was obtained through the Regional
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Table 1. The relation between the ICF domains and the included activities in the questionnaire
ICF domains

Questionnaire activities

Handling stress and other psychological demands

–

Changing basic body position

–

Maintaining a body position

–

Mobility:

Mobility:

Lifting and carrying objects

Lifting objects/picking up objects from the floor

Walking

Walk up/down one staircase
Walk up/down two or more staircases

Moving around

–

Moving around using equipment (e.g. wheelchair, skates)

–

Using transportation (e.g. car, bus, train, plane)

–

Driving (e.g. riding bicycle and motorbike, driving car)

Riding a bicycle

Self care:

Self-care:

Washing oneself (e.g. bathing, drying, washing hands)

–

Caring for body parts (e.g. brushing teeth, shaving, grooming)

Pedicure

Toileting

–

Dressing

Dressing the lower body

Looking after one’s health

–

Domestic life:

Domestic life:

Acquisition of goods and services (e.g. shopping)

Weekly grocery shopping

Doing housework (e.g. cleaning house, washing dishes
laundry, ironing)

Housework:
Cleaning the toilet
Cleaning bathtub
Cleaning windows
Vacuuming
Sweeping/washing the floor
Outside:
Shovelling snow
Collecting and picking up leaves/grass/garden waste
Weeding the garden
Mowing the lawn

Caring for others

–

Interpersonal interactions and relationships:

Interpersonal interactions and relationships:

Basic interpersonal interactions

–

Informal social relationships

–

Family relationships

Playing with your own or others children

Intimate relationships

Sexual/intimate relationship

Major life areas:
School education

–

Higher education

–

Acquiring, keeping and terminating a job

–

Remunerative employment

–

Economic self-sufficiency

–

Community, social and civic life:

Training:

Community life

–

Recreation and leisure

Participating in physical activities/sports with others
Participating in exercise classes
Exercising outside the home
Exercising inside the home
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Scientific Ethical Committees for Southern Denmark (Journal number S-20130157). The project was
conducted in accordance with the Declaration of Helsinki (World Medical Association, 2016).
Informed consent was obtained and signed by all participants. The participants were informed that
their data would be fully anonymous and that their written consent could be redrawn at any time
and without any questions asked.

3. Results
Of the 110 participants who received the questionnaire, 73 completed and returned the questionnaire resulting in a response rate of 66.4%. Out of the 73 participants, 67 had available objective
height and weight data and were included in the analysis.

3.1. Characteristics of participants
The analysis showed that 40% (n = 27) were categorized as normal weight (BMI 18.5–24.9), 30%
(n = 20) as overweight (BMI ≥ 25) and 30% (n = 20) as obese (BMI ≥ 30). The mean age and BMI of
the three groups are shown in Table 2.

3.2. Experienced disability
In total, 41% of the normal weight group, 65% of the overweight group and 65% of the obese group
experienced disability in one or more of the 22 activities. Figures 1 and 2 shows the prevalence of
any degree of disability in Mobility, Self-care and Interpersonal interaction and relationship activities
by the three BMI groups.
When comparing the obese group to the normal weight group, significant differences in the experienced degree of disability were found in the following activities; Walk up/down two or more
Table 2. Characteristics of participants classified by BMI groups
All participants

Normal weight BMI
18.5–24.9

Overweight BMI
25–29.9

Obese BMI ≥ 30

N

67

27

20

20

Percentage

100

40

30

30

49.5 (10.7)

49.7 (11.9)

51.4 (9.2)

47.2 (10.4)

23–74

26–74

25–63

23–62

Mean (SD)

27.5 (6.4)

21.9 (1.8)

27 (1.3)

35.4 (5.0)

Range

18.8–45.7

18.8–24.8

25–28.8

30.4–45.7

Age (years)
Mean (SD)
Range
BMI (kg/m2)

Notes: SD = Standard deviations; BMI = Body mass index.

Figure 1. Prevalence (%) of
disabilities (degree 2–6) in
Mobility activities by BMI
groups and test of significant
differences in degree of
disability with normal weight
as reference.
Notes: Disability degrees = 2: To
a small degree, 3: Somewhat,
4: To some degree, 5: To a high
degree, 6: Unable to perform.
*Significant differences
between groups.

Mobility
Normal weight

Overweight

Obesity

40
32
20
8

11

Walk up/down one
staircase

15

Walk up/down two or
more staricases*

15

21

25

Lifting objects/Picking up
objects form the floor

17

22

25

Riding a bicycle
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Figure 2. Prevalence (%) of
disabilities (degree 2–6) in
Self-care and Interpersonal
interaction and relationship
activities by BMI groups and
test of significant differences
in degrees of disability with
normal weight as reference.
Notes: Disability degrees = 2: To
a small degree, 3: Somewhat,
4: To some degree, 5: To a high
degree, 6: Unable to perform.
*Significant differences
between groups.

Self-care and Interpersonal interaction and relationship
Normal weight

Overweight

Obesity

35
30
21
16
11

6
1

12

12

11
4

6

staircases (p = 0.026), Pedicure (p = 0.017), Dressing the lower body (p = 0.041) and Exercise outside
the home (p = 0.037). Thus, the obese group experienced a higher degree of disability in four activities. No significant differences were found in the degrees of disability between the overweight and
normal weight group.
The large age-range of the participants increases the risk of age being a confounder for the experienced disability. The mean age of menopause is 51.4 years in Danish women. Age as a confounder
was tested in the activities in which significant differences were found when comparing experienced
disability in the BMI groups. No significance was found in the four activities showing that age did not
confound the results.

4. Discussion
In the present study the obese group, when comparing to the normal weight group, experienced a
significantly higher degree of disability in the following activities; Walking up/down two or more staircases, Pedicure, Dressing the lower body and Exercising outside the home. When the overweight
group was compared with the normal weight group, no such findings were found. This study’s findings are in agreement with Larsson and Mattson’s study, which found significant differences in experienced disability when females who were obese were compared with females of normal weight
in the following activities; Walk upstairs, Pedicure and Sports activities (Larsson & Mattsson, 2001).
Using the ICF categories, Raggi, Sirtori, Brunani, Liuzzi, and Leonardi (2009) highlighted Mobility and
Self-care as the most represented domains of disability in adults who are obese. Armour et al. (2012)
found that movement difficulties and complex-activities (including personal and instrumental activities of daily living (PADL and IADL)) were more prevalent in obese women and men compared
with normal weight women and men. Furthermore, a study concluded that having a high BMI over a
10-year follow-up period was significantly associated with more lower-body disabilities (Ferraro et
al., 2002). These findings are similar to the findings in the present study. Forhan, Law, Vrkljan, and
Taylor (2010) found that in relation to sports, fitness and physical activity; obese people experienced
anxiety when going to the gym, which might be the reason the present study found a higher degree
of disability in exercising outside the home. Although another study found significant difference
between the BMI groups in the category of Interpersonal interaction and relationship, no significant
difference was found in the present study (Raggi et al., 2010). The prevalence of experienced disability in at least one activity was 65% in both the overweight and obese group and 41% in the of the
normal weight group. Previous studies have found similar results in prevalence (An et al., 2015;
Armour et al., 2012; Backholer et al., 2012; Ferraro et al., 2002; Hergenroeder et al., 2011; Imai et al.,
2008; Lidstone et al., 2006; McDowell, Hughes, & Borrud, 2006; Peeters et al., 2004; Peterson, Al Snih,
Stoddard, Shekar, & Hurvitz, 2014; Sirtori et al., 2012).
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When comparing the participants in groups of before and after mean age of menopause, age was
not a significant confounder.
Researchers have suggested that overweight and obese people may have adapted strategies for
participating in everyday life, including increased time to complete activities, using assistance from
others and having a lower degree of ambition in their occupational performance (Forhan et al., 2010;
Forhan et al., 2011; Larsson & Mattsson, 2001; Sirtori et al., 2012). This could explain the lack of significance in the present study, where the overweight and obese participants did not experience disability in certain activities due to adapting their activities or receiving assistance from others to
perform activities in the context of their environment. Furthermore, if the participants have been
overweight or obese for a long period of time, they might not recognize their actual disability because they do not have a normal-weight reference point (Forhan et al., 2010). This might provide a
lower estimate as to the degree of disability. Moreover, due to the nature of the participants work in
which they help elderly citizens who are unable to take care of themselves, they might have knowledge of strategies or adaptations used to perform everyday life activities, which they can transfer
over to their own everyday life allowing them to overcome any disability.

4.1. Strengths and limitations
The nature of the cross-sectional design makes defining a causal relationship between BMI and disability impossible. Further, the sample size could be preferably larger and a risk of type II errors exists (Juul, 2004). A study of 97,636 civilian non-institutionalized US women found a disability
prevalence in 46.9% of the women who were obese, 32.3% for overweight and 26.8% for normal
weight participants (Armour et al., 2012), which support the association between BMI and disability.
All participants in the present study came from the same region, making it a homogenous group;
thereby, avoiding some bias which strengthens the results.
It has been documented that being overweight or obese is associated with early retirement
(Houston, Cai, & Stevens, 2009). Thus, the participants are an important target-population, due to
their poor health status and experienced disability. Furthermore, an earlier retirement would increase the need of more healthcare workers because of the increasing burden of older citizens who
need healthcare services.
A limitation due to the design of the study as part of a lager study was access to BMI data. As
FRIDOM is an on-going project the available data on weight and height was measured at baseline in
2014. The aim of FRIDOM was not for the participants to lose weight but to reduce neck and shoulder
pain. In the follow-up measures within the FRIDOM project, the participants did not decrease their
weight or BMI significantly. In a 12-month feasibility intervention within the FRIDOM project, the
participants only slightly reduced their body weight. This indicates that despite the two-year difference between when measured height and weight was recorded and when the participants answered
the questionnaire, the risk of incorrectly classifying participants into the BMI groups was minimal.
The BMI groups was classified according to the WHO’s definition of BMI (WHO, 2000). This is the
most common way to classify weight categories in the research literature. The present study investigated adults with high physical work demands and their experienced disabilities in activities in
everyday life. To the knowledge of the authors this association has not been identified before. The
WHO’s classification of weight groups was used in order to more accurately compare the results of
the present study to other research. In future research with a higher number of participants, it will
be relevant to use different classifications or the numerical value of BMI in the statistical analysis.
The construction of the questionnaire in the present study was based on the ICF Core Sets for
Obesity for two main reasons; Firstly, the ICF has been developed through consensus on a global
level and secondly it helps identify factors that limit participation in occupations (Forhan, 2009;
Üstün, Chatterji, Bickenbach, Kostanjsek, & Schneider, 2003). It has been identified that the ICF Core
Sets for Obesity did not include all relevant categories used to describe disability experienced by
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obese adults, indicating the need for an extended list of categories (Raggi et al., 2009). To ensure
sensibility and prevent an underestimated degree of disability, the activities in the ICF Core Sets for
Obesity were specified and modified, through knowledge gained by interviewing a formerly obese
female healthcare worker. Only four participants added extra activities at the end of the questionnaire. None of the participants chose all of the 22 activities as being irrelevant to them, indicating
the relevance of adding activities to the ICF Core Sets for Obesity. The findings indicate that only
using the original ICF Core Sets for Obesity, without added activities, could have failed to expose the
differences in degree of experienced disability in some activities.

4.2. Significant findings for OT
Investigation of how being overweight or obese influences ones disability has mainly been conducted outside of Scandinavia and the majority of research available is on US populations.
Furthermore, no studies linking OT and the obese population have been identified in Scandinavia.
This underlines the relevance of investigating the association between BMI and experienced disability in a Scandinavian context.
The results of the present study indicates that a large body frame can lead to incorrect ergonomic
working postures experienced as disabilities in activities of everyday life. It is very likely that this
would be relevant in activities at work as well, resulting in work-related disabilities, which may consequently reduce the healthcare workers work performance. One of the aims of OT is to enable
participation in activities the clients are expected to do, in example paid or unpaid work (WFOT,
2010). When obese healthcare workers experience disabilities in activities, it indicates the relevance
of offering an OT intervention to reduce disability and facilitate participation in activities of everyday
life; thereby, promote health and wellbeing (Forhan et al., 2012; Pizzi, 2013; WFOT, 2010). The relevance of an OT intervention has been recognized internationally (Blanchard, 2012; Blanchard &
Mosley, 2010; Clark, Reingold, & Salles-Jordan, 2007; Mosley, Jedlicka, Lequieu, & Taylor, 2008; Pizzi,
2013). A study concluded that obese adults, who reduced their BMI to normal weight, did not decrease in their experience of disability (Ferraro et al., 2002). This indicates that an intervention should
not only aim to reduce weight but also to reduce disability in activities at the current weight (Forhan
et al., 2010). Further, research specifies that an intervention could include adaptation of activities or
the environment (Forhan et al., 2010; Forhan & Gill, 2013; Haracz, Ryan, Hazelton, & James, 2013;
Lang et al., 2013). The activities in which the obese participants in the present study experienced a
significantly higher degree of disability can be considered in the beginning of the intervention. It is
important to clarify that OT is a client-centred health profession requiring an individual intervention;
thus, ensuring that the client’s needs and disabilities are the focus of the intervention (WFOT, 2010).
As this paper presents a correlation between body composition and every day disabilities, the findings also indicate that healthcare workers may experience work-disabilities because of the larger
body frame, the higher body weight and the fact that a great part of health care work is similar to
the work carried out in a normal personal household. Present research thus point for a study exploring work-disabilities. If similar significance is found, a health promoting intervention with the aim of
reducing body weight and body volume should be carried out, and work related disabilities should be
tested. Future workplace interventions should focus on reducing experienced disabilities and thereby enable obese healthcare workers to participate in activities of everyday life. Due to the skills of the
OT it will be advantageous to include this profession in future interventions.
Future research should focus on validating a more specific self-reported questionnaire for adults
who are overweight or obese with the purpose of exploring disability in everyday life. Other standardized instruments for measuring disabilities could also be considered. The Assessment of Motor
and Process Skills (AMPS) is one such standardized observation tool, which evaluates a person’s PADL
or IADL performance quality (Fisher, 1993). Since this tool is very time-consuming, it will be relevant
to develop a tool, which is quick and easy to use in clinical practice. Furthermore, an OT intervention
should be tested in a RCT, to document the effect of OT on reducing disability among an adults obese
population.
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5. Conclusion
The participants who were categorized as being obese experienced a significantly higher degree of
disability compared to normal weight participants in the following activities; Walking up/down two or
more staircases, Pedicure, Dressing the lower body and Exercising outside the home. No statistical
differences were found when comparing overweight participants to normal weight participants. The
findings provide a preliminary indication of the relevance of offering interventions to reduce disability experienced by obese female healthcare workers. These interventions could advantageously involve an occupational therapist who can facilitate participation in activities of everyday life when
being overweight or obese (Forhan et al., 2010). Due to the knowledge of strategies and adaptation,
healthcare workers may experience fewer disabilities than other women. The potential group of
clients who are obese is a new target population in the Scandinavian context of OT.
Acknowledgments
The authors would like to gratefully thank the managers
from Syddjurs municipality and their employees,
without whom this study would not have been possible.
Furthermore, we would like to thank those involved in the
FRIDOM project for allowing us the opportunity to use their
data in our study.
Funding
The authors received no direct funding for this research.
Competing Interest
The authors declare no competing interests.
Author details
Pia Maria Ilvig1
E-mail: piilv14@student.sdu.dk
Jeanette Reffstrup Christensen1
E-mail: jrchristensen@health.sdu.dk
ORCID ID: http://orcid.org/0000-0002-2412-5989
1
Department of Public Health, University of Southern
Denmark, Campusvej 55, 5230 Odense M, Denmark.
Citation information
Cite this article as: Degree of disability among female
healthcare workers who are overweight or obese, Pia
Maria Ilvig & Jeanette Reffstrup Christensen, Cogent
Medicine (2017), 4: 1282032.
References
American Medical Association. (2016, June 18). AMA adopts
new policies on second day of voting at annual meeting.
Author. Retrieved June 30, 2016, from http://www.amaassn.org/ama/pub/news/news/2013/2013-06-18-newama-policies-annual-meeting.page
An, R., Andrade, F., & Chiu, C. Y. (2015). Overweight and obesity
among U.S. adults with and without disability, 1999–2012.
Preventive Medicine Reports, 2, 419–422.
http://dx.doi.org/10.1016/j.pmedr.2015.05.001
Apovian, C. M. (2010). The causes, prevalence, and treatment
of obesity revisited in 2009: What have we learned so far?
American Journal of Clinical Nutrition, 91, 277S–279S.
http://dx.doi.org/10.3945/ajcn.2009.28473A
Armour, B. S., Courtney-Long, E., Wethington, H. R., &
Campbell, V. A. (2012). Estimating disability prevalence
among adults by body mass index: 2003–2009 National
Health Interview Survey. Preventing Chronic Disease, 9,
E178, quiz E.
Backholer, K., Wong, E., Freak-Poli, R., Walls, H. L., & Peeters, A.
(2012). Increasing body weight and risk of limitations in
activities of daily living: A systematic review and metaanalysis. Obesity Reviews, 13, 456–468.
http://dx.doi.org/10.1111/obr.2012.13.issue-5
Blanchard, S. (2012). AOTA’s societal statement on obesity. The
American Journal of Occupational Therapy, 66, 81–82.

Blanchard, S. A., & Mosley, L. J. (2010). Geriatric obesity.
Gerontology, 33, 1–4.
Canadian Medical Association. (2015, September 10). CMA
recognizes obesity as a disease. Author. Retrieved June 30,
2016, from http://www.cma.ca/En/Pages/cma-recognizesobesity-as-a-disease.aspx
Canadian Obesity Network. (2016). What is obesity? Author.
Retrieved June 30, 2016, from http://www.
obesitynetwork.ca/understanding-obesity
Chen, Y., & Sloan, F. A. (2015). Explaining disability trends in the
U.S. elderly and near-elderly population. Health Services
Research, 50, 1528–1549.
http://dx.doi.org/10.1111/hesr.2015.50.issue-5
Christensen, J. R. (2013). Protocol from the FRIDOM project.
Denmark: University of Southern Denmark.
Christensen, J. R., Bredahl, T. V., Hadrévi, J., Sjøgaard, G., &
Søgaard, K. (2016). Background, design and conceptual
model of the cluster randomized multiple-component
workplace study: FRamed Intervention to Decrease
Occupational Muscle pain - “FRIDOM”. BMC Public Health.,
16, 1116.
http://dx.doi.org/10.1186/s12889-016-3758-6
Clark, F., Reingold, F. S., & Salles-Jordan, K. (2007). Commission
on P. Obesity and occupational therapy (position paper).
American Journal of Occupational Therapy, 61, 701–703.
Ewert, T., Fuessl, M., Cieza, A., Andersen, C., Chatterji, S.,
Kostanjsek, N., & Stucki, G. (2004). Identification of the
most common patient problems in patients with chronic
conditions using the ICF checklist. Journal of
Rehabilitation Medicine, 36, 22–29.
http://dx.doi.org/10.1080/16501960410015362
Ferraro, K. F., Su, Y. P., Gretebeck, R. J., Black, D. R., & Badylak, S.
F. (2002). Body mass index and disability in adulthood: A
20-year panel study. American Journal of Public Health,
92, 834–840.
http://dx.doi.org/10.2105/AJPH.92.5.834
Fisher, A. G. (1993). The assessment of IADL motor skills: An
application of many-faceted rasch analysis. American
Journal of Occupational Therapy, 47, 319–329.
http://dx.doi.org/10.5014/ajot.47.4.319
Forhan, M. (2009). An analysis of disability models and the
application of the ICF to obesity. Disability and
Rehabilitation, 31, 1382–1388.
http://dx.doi.org/10.1080/09638280802572981
Forhan, M., & Gill, S. (2013). Cross-border contributions to
obesity research and interventions: A review of Canadian
and American occupational therapy contributions.
Occupational Therapy In Health Care, 27, 129–141.
http://dx.doi.org/10.3109/07380577.2013.785642
Forhan, M. A., Law, M. C., Vrkljan, B. H., & Taylor, V. H. (2010).
The experience of participation in everyday occupations
for adults with obesity. Canadian Journal of Occupational
Therapy, 77, 210–218.
http://dx.doi.org/10.2182/cjot.2010.77.4.3
Forhan, M., Law, M., Vrkljan, B. H., & Taylor, V. H. (2011).
Participation profile of adults with class III obesity. OTJR:
Page 10 of 12

Ilvig & Christensen, Cogent Medicine (2017), 4: 1282032
http://dx.doi.org/10.1080/2331205X.2017.1282032

Occupation, Participation and Health, 31, 135–142.
http://dx.doi.org/10.3928/15394492-20101025-02
Forhan, M., Law, M., Taylor, V. H., & Vrkljan, B. H. (2012). Factors
associated with the satisfaction of participation in daily
activities for adults with class III obesity. OTJR:
Occupation, Participation, Health, 32, 70–78.
http://dx.doi.org/10.3928/15394492-20111028-01
Haracz, K., Ryan, S., Hazelton, M., & James, C. (2013).
Occupational therapy and obesity: An integrative
literature review. Australian Occupational Therapy Journal,
60, 356–365.
Hergenroeder, A. L., Brach, J. S., Otto, A. D., Sparto, P. J., &
Jakicic, J. M. (2011). The influence of body mass index on
self-report and performance-based measures of physical
function in adult women. Cardiopulmonary Physical
Therapy Journal, 22, 11–20.
Højgaard, B., Olsen, K. R., Søgaard, J., Sørensen, T. I., & GyrdHansen, D. (2008). Economic costs of abdominal obesity.
Obesity Facts, 1, 146–154.
Højgaard, B., Gyrd-Hansen, D., Olsen, K. R., Søgaard, J., &
Sørensen, T. I. (2008). Waist circumference and body
mass index as predictors of health care costs. PLoS ONE,
3, e2619.
http://dx.doi.org/10.1371/journal.pone.0002619
Houston, D. K., Cai, J., & Stevens, J. (2009). Overweight and
obesity in young and middle age and early retirement:
The ARIC study. Obesity, 17, 143–149.
http://dx.doi.org/10.1038/oby.2008.464
Imai, K., Gregg, E. W., Chen, Y. J., Zhang, P., de Rekeneire, N., &
Williamson, D. F. (2008). The association of BMI with
functional status and self-rated health in US adults.
Obesity, 16, 402–408.
http://dx.doi.org/10.1038/oby.2007.70
Indenrigs- og Sundhedsministeriet. (2007). De
samfundsøkonomiske konsekvenser af svær overvægt [The
socioeconomic consequences of obesity]. København:
Author.
Juul, S. (Ed.). (2004). Epidemiologi og evidens [Epidemiology
and evidence]. København: Munksgaard Danmark.
Lang, I. A., Guralnik, J. M., & Melzer, D. (2007). Physical activity
in middle-aged adults reduces risks of functional
impairment independent of its effect on weight. Journal
of the American Geriatrics Society, 55, 1836–1841.
http://dx.doi.org/10.1111/(ISSN)1532-5415
Lang, J., James, C., Ashby, S., Plotnifkoff, R., Guest, M., Kable, A.,
... Snodgrass, S. (2013). The provision of weight
management advice: An investigation into occupational
therapy practice. Australian Occupational Therapy Journal,
60, 387–394.
http://dx.doi.org/10.1111/aot.2013.60.issue-6
Larsson, U. E. (2004). Influence of weight loss on pain,
perceived disability and observed functional limitations in
obese women. International Journal of Obesity & Related
Metabolic Disorders, 28, 269–277.
Larsson, U. E., & Mattsson, E. (2001). Perceived disability and
observed functional limitations in obese women.
International Journal of Obesity & Related Metabolic
Disorders, 25, 1705–1712.
http://dx.doi.org/10.1038/sj.ijo.0801805
Lidstone, J. S., Ells, L. J., Finn, P., Whittaker, V. J., Wilkinson, J. R.,
& Summerbell, C. D. (2006). Independent associations
between weight status and disability in adults: Results
from the health survey for England. Public Health, 120,
412–417. http://dx.doi.org/10.1016/j.puhe.2005.12.003
MarselisborgCentret. (2005, April). ICF - den danske vejledning
og eksempler fra praksis [ICF - the Danish guidance and
examples from practice]. Aarhus: Sundhedsstyrelsen.
McDowell, M. A., Hughes, J. P., & Borrud, L. G. (2006). Health
characteristics of U.S. adults by body mass index
category: Results from NHANES 1999–2002. Public Health
Reports, 121, 67–73.

Mosley, L. J., Jedlicka, J. S., Lequieu, E., & Taylor, F. D. (2008).
Obesity and occupational therapy practice: Present and
potential practice trends. AOTA – American Occupational
Therapy Association, 28, 8–16.
Nusselder, W. J., Looman, C. W., & Mackenbach, J. P. (2005).
Nondisease factors affected trajectories of disability in a
prospective study. Journal of Clinical Epidemiology, 58,
484–494.
http://dx.doi.org/10.1016/j.jclinepi.2004.09.009
Ono, Y., Lagerstrom, M., Hagberg, M., Linden, A., & Malker, B.
(1995). Reports of work related musculoskeletal injury
among home care service workers compared with nursery
school workers and the general population of employed
women in Sweden. Occupational and Environmental
Medicine, 52, 686–693.
http://dx.doi.org/10.1136/oem.52.10.686
Peeters, A., Bonneux, L., Nusselder, W. J., De Laet, C., &
Barendregt, J. J. (2004). Adult obesity and the burden of
disability throughout life. Obesity Research, 12, 1145–
1151.
http://dx.doi.org/10.1038/oby.2004.143
Peterson, M. D., Al Snih, S., Stoddard, J., Shekar, A., & Hurvitz, E.
A. (2014). Obesity misclassification and the metabolic
syndrome in adults with functional mobility impairments:
Nutrition examination survey 2003–2006. Preventive
Medicine, 60, 71–76.
http://dx.doi.org/10.1016/j.ypmed.2013.12.014
Pizzi, M. A. (2013). Obesity, health and quality of life: A
conversation to further the vision in occupational therapy.
Occupational Therapy In Health Care, 27, 78–83.
http://dx.doi.org/10.3109/07380577.2013.778442
Pohjonen, T. (2001). Age-related physical fitness and the
predictive values of fitness tests for work ability in home
care work. Journal of Occupational and Environmental
Medicine, 43, 723–730.
http://dx.doi.org/10.1097/00043764-200108000-00011
Prentice, A. M. (2006). The emerging epidemic of obesity in
developing countries. International Journal of
Epidemiology, 35, 93–99.
Raggi, A., Sirtori, A., Brunani, A., Liuzzi, A., & Leonardi, M. (2009).
Use of the ICF to describe functioning and disability in
obese patients. Disability and rehabilitation, 31, S153–
S158.
http://dx.doi.org/10.3109/09638280903317724
Raggi, A., Brunani, A., Sirtori, A., Liuzzi, A., Berselli, M. E., Villa, V.,
... Leonardi, M. (2010). Obesity-related disability: Key
factors identified by the international classification of
functioning, disability and health. Disability and
Rehabilitation, 32, 2028–2034.
http://dx.doi.org/10.3109/09638281003797372
Reuser, M., Bonneux, L. G., & Willekens, F. J. (2009). Smoking
kills, obesity disables: A multistate approach of the US
health and retirement survey. Obesity, 17, 783–789.
http://dx.doi.org/10.1038/oby.2008.640
Scheen, A. J. (2008). Abdominal adiposity: Early intervention
and therapeutic options. Clinical Cornerstone, 9, S20–S27.
http://dx.doi.org/10.1016/S1098-3597(08)80004-X
Sirtori, A., Brunani, A., Villa, V., Berselli, M. E., Croci, M.,
Leonardi, M., & Raggi, A. (2012). Obesity is a marker of
reduction in QoL and disability. ScientificWorldJournal.,
2012, 167520.
Stucki, A., Daansen, P., Fuessl, M., Cieza, A., Huber, E., Atkinson,
R., ... Ruof, J. (2004). ICF core sets for obesity. Journal of
Rehabilitation Medicine, 36, 107–113.
http://dx.doi.org/10.1080/16501960410016064
Stucki, A., Borchers, M., Stucki, G., Cieza, A., Amann, E., & Ruof,
J. (2006). Content comparison of health status measures
for obesity based on the international classification of
functioning, disability and health. International Journal of
Obesity, 30, 1791–1799.
http://dx.doi.org/10.1038/sj.ijo.0803335

Page 11 of 12

Ilvig & Christensen, Cogent Medicine (2017), 4: 1282032
http://dx.doi.org/10.1080/2331205X.2017.1282032

Sundhedsstyrlsen. (2014). Danskernes sundhed - Den Nationale
Sundhedsprofil 2013 The Danish health - National Health
Profile 2013. København: Author.
Torgen, M., Nygard, C. H., & Kilbom, A. (1995). Physical work
load, physical capacity and strain among elderly female
aides in home-care service. European Journal of Applied
Physiology and Occupational Physiology, 71, 444–452.
http://dx.doi.org/10.1007/BF00635879
Tsuritani, I., Honda, R., Noborisaka, Y., Ishida, M., Ishizaki, M., &
Yamada, Y. (2002). Impact of obesity on musculoskeletal
pain and difficulty of daily movements in Japanese
middle-aged women. Maturitas, 42, 23–30.
http://dx.doi.org/10.1016/S0378-5122(02)00025-7
Üstün, T. B., Chatterji, S., Bickenbach, J., Kostanjsek, N., &
Schneider, M. (2003). The international classification of
functioning, disability and health: A new tool for
understanding disability and health. Disability and
Rehabilitation, 25, 565–571.
http://dx.doi.org/10.1080/0963828031000137063
von Lengerke, T., & Krauth, C. (2011). Economic costs of adult
obesity: A review of recent European studies with a focus
on subgroup-specific costs. Maturitas, 69, 220–229.
http://dx.doi.org/10.1016/j.maturitas.2011.04.005
Wei, L., & Wu, B. (2014). Racial and ethnic differences in
obesity and overweight as predictors of the onset of
functional impairment. Journal of the American Geriatrics
Society, 62, 61–70.
http://dx.doi.org/10.1111/jgs.2014.62.issue-1
Wilkins, K., & de Groh, M. (2005). Body mass and dependency.
Health Reports, 17, 27–39.
Williams, E. D., Eastwood, S. V., Tillin, T., Hughes, A. D., &
Chaturvedi, N. (2014). The effects of weight and physical
activity change over 20 years on later-life objective and
self-reported disability. International Journal of Epidemiology,
43, 856–865. http://dx.doi.org/10.1093/ije/dyu013
Wong, E., Stevenson, C., Backholer, K., Mannan, H., Pasupathi,
K., Hodge, A., ... Peeters, A. (2012). Adiposity measures as
predictors of long-term physical disability. Annals of

Epidemiology, 22, 710–716.
http://dx.doi.org/10.1016/j.annepidem.2012.07.009
World Federation of Occupational Therapists. (2010). Position
statement on client-centredness in occupational therapy.
Perth: Author.
World Health Organization. (2000). Obesity: Preventing and
managing the global epidemic: Report of a WHO
consultation (WHO technical report series, 894). Geneva:
Author.
World Health Organization. (2003).Clinician Form, for
International Classification of Functioning, Disability and
Health (ICF checklist Version 2.1a). Geneva: Author.
World Health Organization. (2006, October). Constitution of the
World Health Organization (Basic Documents, Forty-fifth
edition, Supplement WHO) New York, NY: Author.
World Health Organization. (2014). Global status report on
noncommunicable diseases 2014. Geneva: Author.
World Health Organization. (2016a). Obesity and overweight.
Author. Retrieved June 30, 2016, from http://www.who.
int/mediacentre/factsheets/fs311/en/
World Health Organization. (2016b). ICD-10 version: 2016.
Author. Retrieved June 30, 2016, from http://apps.who.
int/classifications/icd10/browse/2016/en-/E66
World Medical Association. (2016). WMA Declaration of Helsinki
- Ethical Principles for Medical Research Involving Human
Subjects. Author. Retrieved June 30, 2016, from http://
www.wma.net/en/30publications/10policies/b3/
Yang, Z., & Hall, A. G. (2008). The financial burden of
overweight and obesity among elderly Americans: The
dynamics of weight, longevity, and health care cost.
Health Services Research, 43, 849–868.
Yumuk, V., Tsigos, C., Fried, M., Schindler, K., Busetto, L., Micic,
D., ... The Obesity Management Task Force of the
European Association for the Study of Obesity. (2015).
European guidelines for obesity management in adults.
Obesity Facts, 8, 402–424.
http://dx.doi.org/10.1159/000442721

© 2017 The Author(s). This open access article is distributed under a Creative Commons Attribution (CC-BY) 4.0 license.
You are free to:
Share — copy and redistribute the material in any medium or format
Adapt — remix, transform, and build upon the material for any purpose, even commercially.
The licensor cannot revoke these freedoms as long as you follow the license terms.
Under the following terms:
Attribution — You must give appropriate credit, provide a link to the license, and indicate if changes were made.
You may do so in any reasonable manner, but not in any way that suggests the licensor endorses you or your use.
No additional restrictions
You may not apply legal terms or technological measures that legally restrict others from doing anything the license permits.

Cogent Medicine (ISSN: 2331-205X) is published by Cogent OA, part of Taylor & Francis Group.
Publishing with Cogent OA ensures:
•

Immediate, universal access to your article on publication

•

High visibility and discoverability via the Cogent OA website as well as Taylor & Francis Online

•

Download and citation statistics for your article

•

Rapid online publication

•

Input from, and dialog with, expert editors and editorial boards

•

Retention of full copyright of your article

•

Guaranteed legacy preservation of your article

•

Discounts and waivers for authors in developing regions

Submit your manuscript to a Cogent OA journal at www.CogentOA.com

Page 12 of 12

