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Purpose: We aimed to investigate which changes in the explanatory factors that were 
associated with positive change in the work ability score (WAS) and degree of work 
participation (DWP) for participants in a new 1-year vocational rehabilitation (VR) program 
for people on or at risk of sick leave due to obesity or obesity-related problems.
Patients and Methods: This prospective observational study included 95 participants with 
a body mass index (BMI) above 30 kg/m2. The 1-year multidisciplinary VR program with an 
integrated work and lifestyle intervention included 4 weeks of inpatient stay followed-up by 
five meetings. Differences between baseline and 12-month follow-up data were analyzed for 
the change in explanatory variables WAS, DWP, health-related quality of life (HRQoL), 
BMI, and return-to-work self-efficacy (RTWSE). The primary outcome was measured by 
multiple linear regression for predicting WAS and DWP.
Results: We found significant changes in WAS (1.51, 95% CI: 0.83 to 2.20, p<0.001), DWP 
(18.69, 95% CI: 8.35 to 29.02, p<0.001), HRQoL (2.57, 95% CI: 1.35 to 3.79, p<0.001), 
BMI (−2.33, 95% CI: −3.10 to −1.56, p<0.001), and in RTWSE (15.89, 95% CI: 4.07 to 
27.71, p = 0.009). Regression analysis yielded a strong association between WAS at 12- 
month follow-up with an increase in HRQoL (β=0.27, 95% CI: 0.16 to 0.38, p<0.001) and 
WAS baseline (β=0.49, 95% CI: 0.28 to 0.71, p<0.001). Further, regression analysis demon
strated a strong association between DWP at 12-month follow-up with return-to-work 
expectancy (RTWEXP) (β=−10.62, 95% CI: −15.25 to −6.03, p<0.001).
Conclusion: The results indicate positive changes in WAS, DWP, HRQoL, BMI, and 
RTWSE from baseline to 12-month follow-up. For people with BMI above 30 kg/m2, 
changes in HRQoL are important for an increase in WAS, and a high RTWEXP is essential 
to achieve work participation. Future studies examining VR programs with lifestyle inter
ventions for people with obesity are recommended.
Keywords: health-related quality of life, return-to-work expectancy, return-to-work self- 
efficacy

Introduction
People with obesity may have a good working life and health. However, obesity 
(body mass index [BMI] ≥30 kg/m2) is generally associated with severe health 
complications, functional impairment and lower self-esteem.1 Obesity is a very 
complex, multifactorial chronic disease, caused by factors from gut-to-brain 
mechanisms, energy expenditure, genetics, human energy homeostasis and the gut 
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microbiome and to behavioral, environmental and psycho
social contributors.2 In general, people with obesity report 
poorer health-related quality of life (HRQoL) when com
pared with the non-obese population.3,4 Moreover, obesity 
may affect employee productivity, absenteeism from work, 
sick leave,5,6 and reduced job productivity.6 Working peo
ple with obesity of all ages, struggle to enter and remain in 
the workforce,6 which can contribute to adverse financial 
and social consequences, lower self-confidence, 
a depressed mood, and feelings of isolation.7,8

The Norwegian Government promotes an active labor 
and welfare policy to view that as many people as possible 
should participate in working life.9 Therefore, to manage 
problems related to health and functional capacity and 
adjust contextual factors, individuals in Norway who 
struggle to remain in the workforce can receive help 
through vocational rehabilitation (VR). VR aims not to 
cure illness but to promote work participation despite 
health complaints and sickness. Previous research indi
cates that people attending VR programs may increase 
work ability, reduce sick leave, earlier return to work 
(RTW) following sick leave, and reduce work 
disability.7,10,11 RTW is often the outcome measure and 
the final goal; however, it explains only a small part of the 
complex picture of rehabilitation.8 Work participation 
requires sufficient work ability, which is a key concept in 
rehabilitation for working-age people.8,12 In a framework 
of International Classification of Functioning, Disability 
and Health (ICF),13 the term work ability describes the 
functional ability to perform work and the interaction 
between individual physical, mental, and social factors 
and various environmental factors.12 Work ability is clo
sely associated with HRQoL, which provides information 
about the burden of obesity, the effects of diseases, and 
treatment from the individual’s view.12

Systematic reviews have identified positive factors asso
ciated with RTW, such as higher education, socioeconomic 
status, positive perceived health, higher self-efficacy, being 
employed, and participating in multidisciplinary 
interventions.7,14 In addition, individuals’ optimistic expec
tations about length of sick leave7,15 and return-to-work 
expectancy (RTWEXP) predicted a positive RTW 
outcome.14 Self-efficacy, the “belief in one’s abilities to 
organize and execute the courses of action required to 
produce given attainment”,16 is an important cognitive 
motivational factor for predicting functional recovery and 
an individual’s probability of successfully participating in 
and completing treatment. Self-efficacy describes 

motivation and the development of coping strategies and 
may be a useful concept for understanding the self-manage
ment aspects of RTW.8 In line with this, a specific measure 
of RTW self-efficacy (RTWSE) may be useful for evaluat
ing VR interventions and capturing elements of both perso
nal motivation and situational barriers.17

Despite the existing documentation of factors predicting 
RTW, there is a lack of empirical evidence about factors that 
generate changes in work participation for people with 
obesity.18 In Norway, the overall time in VR services for 
inpatients’ stays is traditionally no more than 4 weeks, only 
occasionally up to 12 weeks.9 This stands in stark contrast 
to the length needed for lifestyle changes, which preferably 
would be over 6 months.19 In addition, VR programs lacks 
a focus on both lifestyle- and work intervention. Before 
2015, no VR program in Norway focused on both work 
and lifestyle intervention. Therefore, a new, temporary, 
multidisciplinary VR program for people with obesity 
focused on enhanced work self-efficacy and lifestyle change 
was established in a specialized rehabilitation centre in the 
middle of Norway. The major differences between the tradi
tional and the new VR program are the length and the 
behavioral- and dietary intervention. The inpatient program 
was established with several follow-ups for an entire year 
and combined VR with specific components to address 
lifestyle change using cognitive approaches to develop 
skills for coping strategies and to raise self-efficacy. The 
VR program emphasizes self-efficacy as an essential ele
ment of human motivation and behavior, that affect how 
people embrace and cope with life.20 According to Bandura, 
higher self-efficacy is an important determinant of behavior 
change.20,21

The gap is large between published research on results 
from VR programs with and without lifestyle interven
tions. Several journal articles22,23 and books24,25 have 
addressed conceptual models of RTW and work 
disability,23 but they have little or no focus on obesity 
and lifestyle change.26 Only a few studies have focused 
on the association between work ability and multifactorial 
lifestyle risk.27 For example, in a Norwegian study, low 
work ability was more likely to be observed in individuals 
with unhealthy diets, inactivity, obesity, and being former 
or current smokers.27 In a Polish study, work ability was 
strongly associated with lifestyle for both men and 
women.28 To the authors knowledge, no other published 
research has primarily focused on VR with an integrated 
work and lifestyle intervention perspective for individuals 
on or at risk of sick leave from work due to obesity or 
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obesity-related problems. Therefore, the study aim was to 
investigate which changes in the explanatory factors were 
associated with positive change in the work ability score 
(WAS) and degree of work participation (DWP) after 
participation in a vocational rehabilitation (VR) program 
for people on or at risk of sick leave due to obesity or 
obesity-related problems. The study had two research 
questions.

(i) What changes from baseline to 12-month follow-up 
in HRQoL, BMI, and RTWSE, in combination with 
return-to-work expectations, are associated with 
WAS at 12-month follow-up?

(ii) What changes in HRQoL, BMI, RTWSE, and WAS, 
in combination with return-to-work expectations, are 
associated with DWP at 12-month follow-up?

Patients and Methods
Participants
This study recruited participants from a publicly funded VR 
program with a lifestyle intervention at Muritunet 
Rehabilitation Centre in Western Norway. Individuals were 
referred to the rehabilitation program by general practitioners 
according to their right to admission to the Norwegian spe
cialist health services.29 In total, 190 eligible people (divided 
into 18 groups) had their first stay at the rehabilitation centre 
between April 2015 and December 2017. Of these, 95 agreed 

to participate in the study. Due to the nature of the study 
intervention, blinding the participants was not possible. 
However, the employees of the VR program were blinded 
to which individual were participants in the study.

Inclusion criteria were as follows: participants on or at 
risk of sick leave from work due to obesity or obesity- 
related problems, had a BMI of more than 30 kg/m2, were 
18–67 years old (67 is the age of pension in Norway), and 
had a realistic opportunity to work part- or full-time. The 
exclusion criteria included substance and alcohol abuse, 
unstable medical conditions that prevented physical activ
ity, pregnancy, severe mental illness, disability pension, 
and disabilities requiring permanently modified work.

Study Design and Procedure
The prospective observational study examined the out
comes of a 1-year VR program. The program commenced 
with 4 weeks of inpatient stay at the rehabilitation centre, 
followed by five follow-up meetings at 8, 16, 28, 40 and 
52 weeks after baseline (Figure 1). The multidisciplinary 
team engaged in the rehabilitation program comprised 
a labor consultant, health-care professionals and a sports 
educator; they all had complementary roles and collabo
rated to assess and treat the participants. Each participant 
developed a plan with goals for work activity, diet, physi
cal activity and coping strategies for the rehabilitation 
period. The rehabilitation program builds on the 

Figure 1 A schematic overview above in- and outpatient stays of the vocational rehabilitation program.

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2021:14                                               https://doi.org/10.2147/DMSO.S311462                                                                                                                                                                                                                       

DovePress                                                                                                                       
2945

Dovepress                                                                                                                                                            Linge et al

Powered by TCPDF (www.tcpdf.org)Powered by TCPDF (www.tcpdf.org)

https://www.dovepress.com
https://www.dovepress.com


framework of WHO International Classification of 
Functioning, Disability and Health10 combined with the 
Sherbrooke workplace model and intervention30 and con
sists of practical and theoretical intervention components 
in groups and individually.

During the 4-week inpatient stay, the participants had, 
on average 17 hours of individual consultation with a labor 
consultant, medical doctor, dieticians, physiotherapist, 
psychiatrist, or nurse, all educated in Motivational 
interviewing.31 They also had 48 hours of group activity 
and lectures divided as follows: 14 hours of cognitive 
behavior theory and practice, 20 hours of physical activity, 
9.5 hours of education on food, 2.5 hours of work-related 
education, and 2 hours of lectures about obesity. After the 
4 weeks of inpatient stay, the participants received an 
additional 4 hours of individual consulting, 6 hours of 
cognitive behavior theory and practice, 2 hours of food 
education and 4 hours with physical activity. Dietary and 
physical intervention aims to contribute to 5–10% body 
weight reduction, following the Norwegian Directorate of 
Health’s national professional guideline for prevention, 
assessment, and treatment of obesity.2,32

People who participate in VR programs tend to have 
more complex needs due to health problems, length of 
sick-leave, and circumstances at home or work. Contact 
with appropriate agencies as the workplace and Norwegian 
Labour and Welfare Administration (NAV) may provide 
sustained work capacity and job satisfaction among the 
participants and increase the prerequisite of RTW.

Patient and Public Involvement
Several stages of the study had patient and public involve
ment, including development of the VR program, parts of 
the design of the study, and in conducting the trial. Patient 
involvement ensures patients “and relatives” voices in the 
program. The patient group consisted of people with dif
ferent muscle and skeletal disorders, disease of the heart 
and lungs, of people with a BMI of more than 30 kg/m2, 
and people with mental health issues. The main results of 
the study will be disseminated to the participants and to 
the public and private sectors.

Variables
The study used baseline data that was collected prior to the 
intervention and data that were collected at the last, 12- 
month follow-up. At baseline, the participants answered 
the questionnaires and took the body composition tests on 
either the first or second day of the inpatient stay. After 12 

months, the participants brought completed forms to the 
follow-up, and took the body composition tests at the 
rehabilitation centre. Participants who did not attend at 
12-month follow-up were encouraged to return completed 
forms by mail with an updated body weight. Non-respon
ders were sent one reminder.

Work Ability Score
The WAS involved a self-assessment of perceived mental 
and physical capacity and work demands.27 Self-rated 
work ability was assessed using a single-item question to 
determine the WAS, published by Gould et al33 as part of 
the full work ability index (WAI).34 Previous studies have 
demonstrated a strong association between WAS and the 
complete WAI:34 change in the single-item question pre
dicts the future degree of sick-leave, HRQoL, vitality, 
neck pain, self-rated general physical and mental health, 
lifestyle, and behavioral, and current stress.34,35 WAS 
measure the “current work ability compared with your 
lifetime best,“ using a scale of 0–10 (0 = “completely 
unable to work” and 10 = ”work ability at its best”). The 
following measurement classification from Gould et al33 

was used: poor (0–5), moderate (6–7), good (8–9), excel
lent (10).

Degree of Work Participation
DWP ranged from 0 to 100 (in percent) and is the percen
tage of a full-time position. The first measurement (DWP 
baseline) was obtained 5 days before the patients enrolled 
in the program to avoid counting sick leave used to parti
cipate in the program. The second measurement was 
obtained at the 12-month follow-up. If work participation 
was not continuous for at least 4 weeks after 12-month 
follow-up due to vacation and temporary absence, DWP 
was assigned a value of 0%. For those with 4 weeks of 
continuous work participation after 12-month follow-up, 
DWP was based on the degree of their current work 
participation. DWP data was applied for and obtained 
from NAV’s national registry.

Health-Related Quality of Life Measure 15D
The 15D instrument (15-dimensional), is a generic, com
prehensive, self-administered instrument for measuring 
HRQoL among adults (aged 16+ years). The 15D consists 
of many different health states and therefore embraces 
diverse arenas important for people with obesity.1,4 The 
15D covers most of the “domains of health” emphasized in 
the WHO ICF. It measures mobility, vision, hearing, 
breathing, sleeping, eating, speech, excretion, usual 
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activities, mental function, discomfort and symptoms, 
depression, distress, vitality, and sexual activity. Health 
status is described at five ordinal levels for each dimension 
(1 = no problem with any aspect, 5 = deceased). The score 
was reversed before the analyses so that a higher score 
indicated better HRQoL. To obtain adequate score var
iance in the small sample, the total sum score of all 15 
questions were used (range 1–75); previous studies on 
individuals with musculoskeletal, cardiovascular or psy
chosomatic disorders and on obese patients, have con
firmed better responsiveness to change when assessed by 
the total scores.36

The 15D instrument is comparable with existing, com
monly used profile and single index scoring instruments in 
terms of reliability, validity, sensitivity, discriminatory 
power, and response to change.36–38

Body Mass Index
Bodyweight (kg) was measured with a Tanita MC-780U 
Multi Frequency Segmental Body Composition Analyzer. 
The participants weight was measured with light clothing 
and without shoes before breakfast in the morning. Each 
person’s height (cm) was measured in a standing position 
without shoes using a stadiometer. Height was added in 
Tanita MC-780U, and BMI was calculated as weight (kg) 
divided by height (M) squared and was reported in kg/m2. 
World Health Organization (WHO) BMI reference values 
for adults were used as follows: underweight (<18.5), 
normal weight (18.5–24.9), overweight (25.0–29.9), obe
sity class I (30.0–34.9), obesity class II (35.0–39.9), and 
obesity class III (above 40).1 Participants who were unable 
to attend the follow-up at 12 months reported their self- 
monitored weight.

Return-to-Work Self-Efficacy
RTWSE is a reliable and valid measurement for assessing 
working adults with musculoskeletal disorders in terms of 
their confidence to meet job demands, modify job tasks 
and communicate needs to co-workers and 
supervisors.17,39 RTWSE was expected to be a reliable 
tool for obese individuals with somatic symptoms, as 
one-third of the present study’s participants reported mus
culoskeletal problems. To determine RTWSE, 19 questions 
with a score ranging from 1 (“not sure at all”) to 10 (“very 
sure”) were used to determine RTWSE. The total score 
(range, 0–190) was used for the analyses. RTWSE scoring 
by Shaw et al39 was followed to interpret changes in self- 
efficacy as follows: <5, low self-efficacy; 5–7.5, medium 

self-efficacy; and >7.5, high self-efficacy. Higher values 
indicated a more positive self-reported RTWSE.39

Work Absence
Work absence was measured as the number of days receiv
ing social or medical benefits from 12 months before 
entering the program and until baseline, as applied and 
obtained from NAV’s national registry. It was calculated 
from potential workdays adjusted according to reimburse
ment of part- or full-time benefits, with normal working 
hours per week (37.5 hours) for each individual.

Return-to-Work Expectation
RTWEXP was measured at baseline with a single ques
tion: “If you expect to return to work (RTW) after rehabi
litation (full or part-time), how long will it take you to 
RTW?” (translated by the authors). Participants were 
asked to respond on an 9-point scale: 1) immediately, 2) 
less than 1 month; 3) less than 2 months, 4) less than 3 
months, 5) less than 6 months, 6) less than 12 months, 7) 
12 months or more, 8) Never, 9) I do not know. None of 
the observants used the code “Never”, and 3 respondents 
in category ‘I don’t know’ were categorized as missing.

Sociodemographics
Age, gender, ethnicity, and medical diagnosis were 
obtained from the patient journal at the rehabilitation 
clinic. Age refers to the current age of the participants at 
the start of the intervention.

Education level and years of work experience were 
obtained from self-reported questions. Education level 
examined the highest completed education divided into 
three categories: 1 (elementary school <10 years), 2 (high 
school <14 years), college/university education (>14 years). 
Work experience was examined with the question “How 
many years have you in total been working?” and was 
divided in a four-point scale: 1 (5 years or less), 2 (6–10 
years), 3 (11–19 years) and 4 (above 20 years).

Social benefits, work participation (full or part-time) 
and sick leave diagnoses were applied and obtained from 
NAV’s national registry. Diagnoses were coded and 
grouped according to the International Classification of 
Primary Care (ICPC-2).

Statistical Analysis
Descriptive statistics were used to characterize the study 
population with mean or median, standard deviation and 
range for continuous variables, and with numbers and valid 
percentage for categorical variables. Assumption of 
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normality was tested with P-P plots. Differences between 
baseline and 12-month follow-up were analyzed with paired 
sample t-tests for WAS, DWP, HRQoL, BMI, and RTWSE.

Simple and intermediate multiple linear regression ana
lyses formed the basis for the testing of variables in the 
final analysis with WAS and DWP as outcomes. We 
included results of the explanatory variables with p-values 
less than 0.20 in building the final models. Variables of 
general interest, like gender, were included. Simple regres
sion analyses were used to produce unadjusted regression 
effects. The first final regression analysis produced the 
adjusted regression effect for WAS at the 12-month fol
low-up relative to the change in HRQoL. The variables 
were adjusted for gender, sick leave diagnosis, education 
level, and WAS baseline. The next final multivariate linear 
regression analysis estimated the association between 
RTWEXP and DWP at 12-month follow-up, adjusted for 
gender and sick leave diagnosis.

To detect any potential correlation between the explana
tory variables in the final multiple regression analysis, the 
variance inflation factor (VIF) was examined. Furthermore, 
P-P-plots were used to examine how closely the data sets 
agreed and to evaluate the plot distribution’s skewness.40

The sample size calculation was based on the results 
from a group that had previously participated in a similar 
vocational rehabilitation intervention at Muritunet 
Rehabilitation Centre. For HRQoL an effect size of 0.4 
was assumed. Therefore, a sample size of 55 was needed 
to obtain a power of 80% with a significance level of 5%.

Data were analyzed using SPSS, v.26 (Armonk, NY: 
IBM Corp.).

Results
For this study, 95 Caucasians consented to participate. Of 
these, 46.3% were female. At baseline, 61% (n=58) 
received social benefits from NAV (53% on sick leave, 
6% on partly work assessment allowance, and 2% on 
unemployment benefit), and 39% (n=37) of the partici
pants worked full time. The participants working full 
time were at risk of sick leave due to obesity or obesity- 
related problems, ie, health problems causing problems to 
maintain work participation. Most of the participants 
(91%) expected to return to work within 6 months. The 
majority of them (71%) had working experience above 20 
years, and only 10% had less than 10 years. From 1 year 
before entering the program and to the start of the study, 
the participants had an average of 110 days of work 
absence. Distribution of BMI reference values among the 

participants was the following: 15% in obesity class I, 
43% in class II, and 41% in class III. Sick leave diagnoses 
reported by NAV were mostly related to diseases of the 
musculoskeletal system, and 70% of the subgroup 
“another diagnoses” reported mental and behavioral dis
orders. After 12 months, 27 participants (12 females and 
15 males) were lost to follow-up. Of these, 1 reported as 
sick, 1 had moved to another part of Norway, 2 were 
transitioning to disability pension, 4 could not come due 
to work, and 19 participants did not report any reason. The 
27 missing participants contributed only minimal differ
ences to the background, outcome and explanatory vari
ables. The ‘not on sick leave’ group of 37 participants 
reported at baseline higher belief on WAS, RTWSE, RTW 
EXP, and had less work absence days. Moreover, the 
reported HRQoL and BMI contributed with only minimal 
differences. The participants who did not participate in this 
study had lower values in reported age, education level, 
included more females and body weight (Table 1).

Change from baseline to 12-month follow-up in scores 
for WAS, DWP, HRQoL, BMI, and RTWSE were calculated 
for 68 (71.6%), 95 (100%), 68 (71.6%), 65 (68.4%), and 62 
(65.3%) respondents, respectively (Table 2). The variables 
showed a statistically significant change during the rehabili
tation program. A total WAS score increased in average, for 
all participants, from baseline (5.7) to 12-month follow-up 
(7.2), moving from the poor category to the moderate cate
gory during the rehabilitation period. DWP increased from 
45.7% at baseline to 64.4% at the 12-month follow-up. Of the 
95 participants, 28 of them reported 100% work participation 
with 0% change from baseline to 12-month follow-up, which 
subtract all the participants DWP average. After 12 month, 
73% of the participants were working part- or full time. The 
changes in HRQoL from baseline to 12-month follow-up was 
2.57, which was approximately half an SD at baseline. Thus, 
a minimal important difference (MID) for clinically signifi
cant change was obtained.41 The average BMI decreased 
from 38.8 kg/m2 to 36.4 kg/m2, a reduction of 6%, still 
recorded in the category obesity II (BMI 35–39.6). The 
RTWSE score increased by 13% from baseline to the 12- 
months follow-up and the participants scored in the upper 
level of the moderate belief category concerning RTWSE.

Sub-analysis of changes from baseline to 12-month 
follow-up in the “not on sick leave” group was calculated 
for 27 participants. Further analyses in this small group are 
not appropriate due to sample size power of 55 to obtain 
a power of 80% with a significance level of 5%.
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Associations with Work Ability Score
In the first research question (Table 3), the unadjusted ana
lysis estimated the effect between change from baseline to 
12-month follow-up in the explanatory variables HRQoL, 
BMI, and RTWSE, with work absence 1 year before entering 
the rehabilitation program with WAS at 12 months, all 

adjusted for WAS baseline and background variables age, 
gender, sick leave diagnosis, and education level. Sick leave 
diagnosis, education level, RTWEXP, absence days, and 
changes in HRQoL, RTWSE were all significantly associated 
with the outcome measure WAS. BMI had no significant 
association to WAS and was excluded from further analysis.

In the final multivariate linear regression analysis, we 
analyzed the association between the explanatory variable 
HRQoL with WAS, adjusted for WAS baseline and gender. 
The analysis demonstrated that education level, WAS base
line, and change in HRQoL were significantly associated with 
the outcome measure WAS after participation in the rehabi
litation program. The regression model explained almost 50% 
of the variation in WAS (F [7,59] = 7.99, p < 0.001).

Associations with Degree of Work 
Participation
In the second research question (Table 4), the unadjusted 
analysis estimated the effect between change from baseline 
to 12-month follow-up in the explanatory variables HRQoL, 

Table 1 Characteristics of the Participants at Baseline

Follow-Up(N=68) Lost to Follow- 
Up (N=27)d

Not Included (N=95)e

Outcome variables

DWP, median (SDa, rangeb) 47.23 (46.68, 0–100) 41.85 (48.68, 0–100)

WAS, mean (SD, range) 5.7 (2.7, 0–10) 5.4 (3, 0–10)

Explanatory variables

HRQoL, mean (SD, range) 64.4 (5.43, 53–75) 64 (5.9, 50–75)

Body mass index, kg/m2, mean (SDa, rangeb) 38.8 (4.2, 29–48.5) 40.5 (5.5, 30.2–57.8) 38.5 (5.5, 27.3–57.3)

Weight, kg 121.1 (18.9, 74.9–170.4) 123.5 (20.5, 74.9–196) 116.3 (20.6, 68.1–165.2)

High, cm 176.4 (9.9, 521–200) 174.9 (10.8, 152–196) 173.2 (8.6154–197.5)

RTWSE, mean (SD, range) (n = 94) 124.2 (38.1, 29–183) 128.2 (40, 41–190)

RTWEXP, mean (SD, range) 2.43 (1.84, 1–6) 2.76 (1.74, 1–6)

Work absence daysc, 1 year before, median (25–75th percentile, range) 101.7 (106.03, 0–353) 110.9 (117.4, 0–364)

Background variables

Sociodemographic status, n (%)

Age, mean (SD, range) 47.6 (9.5, 23–63) 45.8 (11.5, 19–64)

Gender, n (%)

Males 36 (53) 15 (55.6)

Females 32 (47) 12 (44.4)

Sick leave diagnoses, n (%)

Musculoskeletal system 23 (35.9) 11 (40.7)

Endocrine, nutritional, and metabolic diseases 17 (26.5) 12 (44.4)

All other reported diagnosis 24 (37.5) 4 (14.8)

Education level, n (%)

Collage/university education (>14 years) 31 (45.6) 8 (29.6) 31 (33)

High school (<13 years) 29 (42.6) 16 (59.3) 43 (45.7)

Elementary school (<10 years) 8 (11.8) 3 (11.1) 17 (18.1)

Notes: aStandard deviation: SD. bRange: Minimum and maximum value. cWork absence, measured as number of days 1 year before entering the rehabilitation program. 
dBaseline values for 27 missing participants at 12-month follow-up. eParticipants who declined to participate in the study.

Table 2 Comparison of WAS, DWP, HRQoL, BMI, and RTWSE 
from Baseline to 12-Month Follow-Up

Measure Mean 
Changes from 

Baseline to 
12-Month 
Follow-Up

95% CIa p values

(n = 68) WAS 1.51 0.83: 2.20 <0.001

(n = 95) DWP 18.69 8.35: 29.02 0.001
(n = 68) HRQoL 2.57 1.35: 3.79 <0.001

(n = 65) BMI −2.33 −3.10: −1.56 <0.001

(n = 62) RTWSE 15.89 4.07: 27.71 0.009

Note: A paired sample t-test was conducted for each of the explanatory variables. 
Abbreviation: aCI, confidence interval.
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BMI, WAS, RTWSE, RTWEXP with DWP at 12 months all 
adjusted for DWP baseline and background variables age, 
gender, sick leave diagnosis, and education level. Diseases 
in the group “all others,” were associated with lower DWP 
than the other diagnoses. Sick leave diagnosis, DWP base
line, and RTWEXP were all significantly associated with the 
outcome measure DWP. Age, educational level, HRQoL, 
BMI, WAS, and RTWSE were not statistically significant 
and excluded from further analyses.

In the final multivariate linear regression analysis, we 
analyzed the association between the explanatory variable 
RTWEXP measured at baseline with DWP, adjusted for 
sick leave diagnosis and gender. RTWEXP at baseline was 
significantly associated with the outcome measure DWP 
after participating in the rehabilitation program. The 
regression model explained almost 30% of the variation 
in the outcome measure DWP (F [2,85] = 7.82, p < 0.001).

No consequential multicollinearity was found between 
the explanatory variables in the VIF in either of the final 
models. Mahalanobis and Cook distance indicated no 
extreme cases that affected the models. The P-P plot 

between expected and observed cumulative distributions 
was acceptable.

Discussion
The present study aimed to investigate which changes in 
the explanatory factors were associated with WAS and 
DWP after participation in a VR program for people on 
or at risk of sick leave due to obesity or obesity-related 
problems. Changes from baseline to 12-month follow-up 
showed a statistically significant increase in the WAS 
score from poor to moderate, as did DWP which could 
contribute to individual well-being and reduced social 
security costs to society.8 Most of the participants were 
working part- or full time after 12 months. An increase in 
HRQoL with approximately half an SD indicate a minimal 
important difference (MID) for clinically significant 
change. Furthermore, a BMI loss of 6% contributes to 
a reduced risk of cardiovascular diseases and helps prevent 
early mortality.4,19 The participants also increased their 
RTWSE to moderate belief about their current ability to 
resume and handle normal job responsibilities. These 

Table 3 Associations Between Changes in the 12-Month Follow-Up Period in HRQoL, BMI, and RTWSE with WAS in Combination 
with Work Absence and RTWEXP, Adjusted for the Background Variables. Unadjusted and Adjusted Multiple Regression Analyses

Unadjusted Analysis p values Intermediate Analysis p values Final Analysis p values

Ba 95% CI B 95% CI B 95% CI

Age 0.03 −0.03: 0.1 0.335

Gender

Male 0 0 0
Females −0.64 −1.99: 0.61 0.311 −0.88 −1.88:0.11 0.081 −0.55 −1.56: 0.46 0.283

Sick leave diagnosis 0.067 0.090 0.214
MS b 0 0 0

EMDc 1.82 0.29: 3.35 0.021 1.18 0.17:2.53 0.086 1.13 −0.14: 2.40 0.079

All otherd 0.66 −0.77:2.08 0.362 −0.22 −1.43:0.96 0.696 0.29 −1.83: 0.36 0.184

Educational level (years) 0.117 0.144 0.05
College/university (>14) 0.48 −0.82: 1.78 0.460 −1.00 −2.08:0.08 0.067 −0.73 −1.83: 0.36 0.184
High school (<13) 0 0 0

Elementary school (<10) −1.74 −3.88: 0.39 0.108 −1.24 −3.14:0.67 0.198 −2.04 −3.71: −0.36 0.018

WASe 0.40 0.18: 0.62 0.001 0.55 0.27:0.83 <0.001 0.49 0.28: 0.71 <0.001
HRQoLf 0.19 0.07: 0.31 0.003 0.31 0.17:0.44 <0.001 0.27 0.16: 0.38 <0.001
BMIf −0.03 −0.25: 0.18 0.749
RTWSEf 0.01 0.00: 0.03 0.026 0.00 −0.01:0.01 0.737

RTWEXPe −0.38 −0.71: −0.05 0.025 0.20 −0.19:0.58 0.305
Work absence daysg −0.01 −0.01: −0.00 0.004 0.00 −0.01:0.01 0.570

Notes: Univariate and intermediate analyses. p values less than 0.20 are marked with bold and further included in the intermediate analyses. Multiple regression analysis: 
Intermediate and final analyses are controlled for the effect of background variables and HRQoL baseline. aUnstandardized regression coefficient (B). bMusculoskeletal 
diagnosis. cEndocrine, metabolic, and nutritional diagnosis. dAll other reported diagnosis. eValue of baseline. fValue of change from baseline to 12 months. gWork absence, 
measured as the number of days 1 year before baseline. In the final analyses, statistically significant p values (≤ 0.05) marked in bold. R2 = 0.49 for final analysis.
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changes indicated progress in the participants’ RTW pro
gress, HRQoL, self-rated general physical and mental 
health, vitality, current stress and lifestyle and 
behaviors.12,34,35 Changes were clinically relevant, but it 
should be kept in mind that the study design does not 
permit any conclusion on causality due to lack of compar
ison group in the study. In addition, changes may also have 
been influenced of factors outside this study design.

The paper first aimed to examine which changes from 
baseline to 12-month follow-up in HRQoL, BMI, and 
RTWSE and RTW EXP, was associated with WAS at 12- 
month follow-up. We found a strong association between 
change in HRQoL and WAS baseline with WAS at 12- 
month follow-up. The final regression model explained the 
data well with almost 50% of the variance in the outcome 
variables. In this model, it is surprising that BMI reduction 
was not associated with work ability as some studies have 
found that obesity was associated with lower work 
ability.27,28 However, other studies have also found that 
a BMI reduction contributes to a better HRQoL.4 HRQoL 
is a composite measure of symptoms, mental state, and the 

ability to engage in various activities which are also neces
sary to perform work-related activities. Thus, some asso
ciation between HRQoL and work ability should be 
expected.27,28 Furthermore, work ability and work partici
pation may also depend on factors unrelated to the indivi
dual, such as conditions at the workplace. BMI reduction 
may therefore indirectly affect work ability through 
changes in health-related quality of life, and we cannot 
rule out that this type of intervention also improves work 
ability through lifestyle changes.12

Secondly, the paper aimed to examine which changes in 
HRQoL, BMI, RTWSE, WAS and RTW EXP, were asso
ciated with DWP at 12-month follow-up. In the final multi
ple linear regression, RTWEXP was a significant variable 
for DWP at 12-month follow-up. A positive RTWEXP is 
closely associated with the participants’ attitude about “I 
believe I can do,” and the strong association between 
RTWEXP and DWP indicated that the participants’ own 
expectations about return to work need to be taken into 
account to predict RTW.7,15 Surprisingly, no other variables 
predicted work participation after rehabilitation. Weight loss 

Table 4 Associations Between Changes in the 12-Month Follow-Up Period in HRQoL, BMI, WAS, and RTWSE with DWP in 
Combination with DWP Baseline and RTWEXP, Adjusted for the Background Variables. Unadjusted and Adjusted Multiple Regression 
Analyses

Unadjusted Analysis p values Intermediate Analysis p values Final Analysis p values

Ba 95% CI B 95% CI B 95% CI

Age 0.24 −0.65: 1.13 0.589

Gender

Male 0 0 0

Females −10.13 −27.9: 7.65 0.261 −3.05 −19.53:13.42 0.713 −3.21 −19.49:13.07 0.696

Sick leave diagnosis 0.065 0.171 0.131

MSb 0 0 0

EMDc 18.10 −2.38: 39.30 0.089 10.87 −9.98:31.72 0.303 11.20 −9.17:31.57 0.277

All otherd −7.96 −29.10:13.19 0.457 −10.35 −29.65:8.95 0.289 −10.56 −29.59:8.48 0.273

Educational level (years) 0.705

Collage/university (>14) 7.89 −11.17:26.95 0.413

High school (<13) 0

Elementary school (<10) 5.89 −23.41:35.20 0.690

DWPe 0.35 0.17: 0.52 <0.001 0.02 −0.21: 0.25 0.866

HRQoLf 0.60 −1.52: 2.72 0.575

BMIf −1.30 −2.19: 4.79 0.460

WASf 0.67 −3.10: 4.43 0.725

RTWSEf 0.10 −0.13: 0.33 0.382

RTWEXPe −11.45 −15.91: −6.99 <0.001 −10.32 −16.15: −4.49 0.001 −10.62 −15.25: −6.03 <0.001

Notes: Univariate and intermediate analyses. p values less than 0.20 are marked with bold and further included in the intermediate analyses. aUnstandardized regression 
coefficient (B). bMusculoskeletal diagnosis. cEndocrine, metabolic, and nutritional diagnosis. dAll other reported diagnoses. eValue of baseline. fValue of change from baseline 
to 12-month follow-up. Multiple regression analysis: Intermediate and final analyses are controlled for the effect of background variables and HRQoL baseline. In the final 
analyses, statistically significant p values (≤ 0.05) marked in bold. R2 = 0.27 for final analysis.
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and improvements in work ability were not associated with 
work participation, which underlines the complex processes 
involved and the multitude of factors that may influence 
work participation. Apparently, these factors were not mea
sured in the present study, but the participants themselves 
seemed to know how long it would take to return to work 
and maybe also which factors are important to address.

Comparison with Other Studies
Returning to work following a long-term sick leave can 
be experienced as particularly challenging, both physi
cally and mentally. In addition, people with obesity tend 
to profit by changing their lifestyle to increase HRQoL. 
Other studies indicate that weight loss is related to 
HRQoL.4 The results also concur with other studies 
that have found improved HRQoL scores with improved 
work ability.12,27,28 In the present study, a positive 
RTWEXP is an important factor for DWP, and this 
study supports existing literature about RTWEXP.7,14,15 

To the authors’ knowledge, there are no studies that have 
investigated VR with a lifestyle intervention. It is sur
prising that weight loss, work ability, and RTWSE were 
not associated with work participation. Other studies 
have found associations between RTWSE, health-related 
factors, and WAS with RTW in people with neck or low 
back pain and common mental disorders.7,14,39 Based on 
the discrepancy between the existing literature and the 
research findings, it is highly recommended to emphasize 
and explore further factors associated with work ability 
and work participation for people with obesity.

Limitations
The study design precludes any conclusion on causality 
because it did not include a comparison group. Another 
limitation concern causes of obesity as an explanatory 
variable which was not examined in this study. Neither 
was the empirical documentation for the participants sick- 
leave diagnosis. Therefore, this study cannot know 
whether sick-leave diagnosis causes obesity or obesity 
causes sick-leave. Since this was a small-scale study, 
more extensive studies are called upon to address factors 
contributing to work ability and work participation for 
people on or at risk of sick leave due to obesity or obe
sity-related problems that struggle in their working life. 
Whether the results were representative of a broader popu
lation of obese individuals cannot be determined. Finally, 
our results may not be valid for non-Caucasian people.

Strengths
The paper’s main strength was its focus on participants 
who were on or at risk of sick leave from work due to 
obesity or obesity-related problems, and that work, and 
lifestyle was integrated in the VR program intervention. 
Another strength is that data on social benefits, work 
participation (full or part-time), sick leave diagnoses and 
DWP data are not self-reported but obtained on all from 
NAV for all 95 participants. Moreover, due to the prospec
tive observational design, the VR program and the study 
findings may be generalized more easily than if specially 
developed interventions and a randomized controlled trial 
design had been used, for example. Finally, different data 
sources provide an explanation on factors affecting WAS 
and DWP.

Conclusions
RTW is a complex process affected by a combination of 
health-related, other individual factors and environmental 
factors. During the VR program in this study, the partici
pants experienced increased work ability, work participation, 
health-related quality of life, return-to-work self-efficacy 
and a positive reduction in BMI. The strongest predictor of 
increased work ability was improved health-related quality 
of life. High return-to-work expectancy at the beginning of 
the VR program predict increased work participation. We 
hope the findings of this study can inform and inspire future 
research on VR with a lifestyle intervention for people with 
a body mass index above 30 kg/m2.
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