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Abstract
Background We aimed to investigate whether employment
status was associated with health-related quality of life
(HRQoL) in a population of morbidly obese subjects.
Methods A total of 143 treatment-seeking morbidly obese
patients completed the Medical Outcome Study 36-Item
Short-Form Health Survey (SF-36) and the Obesity and
Weight-Loss Quality of Life (OWLQOL) questionnaires.
The former (SF-36) is a generic measure of physical and
mental health status and the latter (OWLQOL) an obesity-
specific measure of emotional status. Multiple linear
regression analyses included various measures of the
HRQoL as dependent variables and employment status,
education, marital status, gender, age, body mass index
(BMI), type 2 diabetes, hypertension, obstructive sleep
apnea, and treatment choice as independent variables.
Results The patients (74% women, 56% employed) had a
mean (SD, range) age of 44 (11, 19–66) years and a mean
BMI of 44.3 (5.4) kg/m2. The employed patients reported

significantly higher HRQoL scores within all eight sub-
scales of SF-36, while the OWLQOL scores were compa-
rable between the two groups. Multiple linear regression
confirmed that employment was a strong independent
predictor of HRQoL according to the SF-36. Based on part
correlation coefficients, employment explained 16% of the
variation in the physical and 9% in the mental component
summaries of SF-36, while gender explained 22% of the
variation in the OWLQOL scores.
Conclusion Employment is associated with the physical
and mental HRQoL of morbidly obese subjects, but is not
associated with the emotional aspects of quality of life.

Keywords Employment . Obesity . Health-related quality
of life

Introduction

Health-related quality of life (HRQoL) refers to the impact of
a medical condition on the physical, social, and emotional
functioning reported by a respondent. HRQoL is often
assessed by standardized questionnaires, the generic SF-36
being the most commonly used [1]. Several lines of evidence
indicate that there is a relationship between increasing levels
of obesity and impaired HRQoL [2, 3], the latter of which
has been shown to improve after bariatric surgery [4, 5].

A number of studies have addressed the relationship
between socioeconomic factors and the impaired HRQoL
of obese persons, with at least three finding significant
associations between marital status, income, education, and
the HRQoL [6–8]. There is also some evidence to suggest
that obesity-related comorbidities and conditions such as
hypertension and type 2 diabetes may influence HRQoL in
morbidly obese women and men [3, 7, 8]. However,
previous studies have taken into account only a limited
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number of comorbidities and have done so with variable
diagnostic precision. Some of these studies are devoid of
socioeconomic considerations in their analyses.

Morbidly obese women have been found to have lower
HRQoL than men, particularly in terms of the impairment
of physical function and body image/body satisfaction [9–
11]. In addition, white subjects would seem to have lower
quality of life than other ethnic groups [10, 11]. Finally,
morbidly obese patients seeking surgery have been shown
to have lower HRQoL than those who do not [12].

A study of 51 morbidly obese subjects treated with
duodenal switch [6] demonstrated a statistically significant
association between employment and the physical and
mental component scores of the SF-36. The study was,
however, limited by lack of adjustments for obesity-related
comorbidities and conditions which might have influenced
HRQoL. In addition, no obesity-specific measure of quality
of life was addressed.

We aimed to investigate whether the general and obesity-
specific HRQoL of treatment-seeking morbidly obese
Caucasian subjects were associated with employment status
after adjustments for confounding factors.

Materials and Methods

Study Design and Participants

The non-randomized controlled MOBIL study (Morbid
Obesity treatment, Bariatric surgery versus Intense Lifestyle
intervention, Clinical Trials.gov number NCT00273104)
was designed to compare the effects of bariatric surgery and
intensive lifestyle intervention on various comorbidities,
eating behavior, and quality of life [13]. In the present
cross-sectional study, 145 patients were asked to complete
two questionnaires related to HRQoL at baseline. Two
patients did not complete the questionnaires, and as such,
data from 143 morbidly obese subjects, all but one
Caucasian, was included in the analysis.

The regional Ethics Committee for Medical Research
approved the study protocol, and the study was performed
in accordance with the Declaration of Helsinki. All
participants gave informed written consent before enrol-
ment. We certify that all applicable institutional and
governmental regulations concerning the ethical use of
human volunteers were followed during this research.

Outcomes, Explanatory Variables, and Potential
Confounders

The main outcome was HRQoL as measured by various
questionnaires exploring the physical, mental, and emo-
tional aspects. The main explanatory variable was employ-

ment status, with possible confounders adjusted for
including socioeconomic factors, age, gender, body mass
index (BMI), obesity-related comorbidities, and treatment-
seeking status. Persons receiving income from either full-
time or part-time work were defined as employed.

HRQoL

Two different questionnaires were used to measure
HRQoL: the Medical Outcome Study 36-Item Short-Form
Health Survey (SF-36) and the Obesity and Weight-Loss
Quality of Life (OWLQOL). SF-36 is a commonly used
generic measure of health status based on a comprehensive
set of items. It has eight subscales (physical function, role
physical, bodily pain, general health, role emotional, social
function, vitality, and mental health), which generate two
general health summaries: the physical and mental compo-
nent scores [14, 15]. The OWLQOL primarily measures the
emotions and feelings which result from being obese and
trying to lose weight. The instrument consists of 17
statements about weight and quality of life. All items are
rated on a seven-point scale from 0 (not at all) to 6 (a lot),
with lower scores better than higher. The OWLQOL scale
is adjusted to 0–100 (higher = better) after reversing the
scores. The OWLQOL was originally produced at the
University of Washington and has been further developed
through input from five European countries and the USA.
The questions have been translated into Norwegian and are
available with permission from the Seattle Quality of Life
Group, University of Washington [16, 17].

Clinical Examination

All participants underwent a medical examination by a
physician during their first consultation. Demographic data,
socioeconomic history, and medical history were recorded
using standardized schemes. Weight and height were
measured with patients wearing light clothing and no shoes.
BMI was calculated as weight in kilograms divided by the
square of the height in meters. Blood pressure was
measured three times after at least 5 min rest, at the right
or left brachial artery, with the patient in a sitting position.
The average of the second and third measurements was
registered. Hypertension was confirmed if either systolic
blood pressure was greater than 140 mmHg, if diastolic
blood pressure was greater than 90 mmHg, or if the patient
received antihypertensive drugs.

All patients underwent one overnight sleep with a
portable monitor, the Embletta™ system; which has both
high sensitivity and specificity when compared to the “gold
standard” overnight polysomnography used to identify
obstructive sleep apnea (OSA) patients [18]. OSA was
diagnosed in patients having moderate to severe sleep
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apnea (apnea–hypopnea index (AHI)≥15 events per hour)
as these patients are more likely to have symptoms than
those with mild OSA.

Type 2 diabetes was diagnosed in patients either treated
with glucose-lowering drugs or with a fasting serum glucose
≥7.0 mmol/l and/or a 2-h glucose ≥11.1 mmol/l after the
ingestion of a 75-g anhydrous glucose solution [13].

In addition, all patients completed a questionnaire on
their diet and physical activity [19]. Patients were catego-
rized as having a sedentary lifestyle if they had no (less
than 10 min a week) aerobic moderate or vigorous activity
based on their answer to the following question: “Do you
perform any physical activity and exercise making you a
little short of breath (more than 10 min a week bicycling,
swimming, walking, skiing, dancing, or golfing)?”

Statistical Analysis

Data are presented as mean (SD) or n (percent) unless
otherwise stated. The reliability of the HRQoL scales was
assessed with inter-item analysis using Chronbach's alpha.
The scales were examined for normality using skewness
tests and Kolmogorov–Smirnov testing. None of the scales
had significant departures from normality. The continuous
independent variables underwent the same normality testing
and neither was found to have significant departures from
normality.

Between group comparisons were analyzed using inde-
pendent samples t test and χ2. The correlation between each
of the independent and the dependent variables was
calculated using Pearson correlation coefficient. We also
performed three multiple linear regression analyses, one for
each scale as the dependent variable. Ten predefined
explanatory variables were included in each model. In
examining the variation of inflation factors in the models,
we found no consequential multicollinearity between the
independent variables. The probability–probability plot
between expected and observed cumulative distribution was
considered acceptable. Semi-partial (part) correlation coeffi-
cients were squared in order to calculate the percentage of
total variance in the dependent variable explained by a given
independent variable. Throughout, we report two-tailed P
values, as we considered values below .05 to be statistically
significant. Particular attention should, however, be directed
towards small P values, e.g., those below .01, because a
considerable number of P values have been calculated. The
statistical analysis was conducted using SPSS v.17.0.

Results

The reliability of the scales as measured by the
Chronbach's alpha was 0.93 for the SF-36 and 0.95 for

the OWLQOL. Table 1 shows demographic, socioeco-
nomic, and clinical characteristics according to employ-
ment status. The 143 morbidly obese patients (74%
women) had a mean (SD, range) age of 44 (11, 19–66)
years and a mean BMI of 44.3 (5.4) kg/m2. The
employment rate was 56%. The employed and unem-
ployed groups were comparable with respect to age,
gender, BMI, sedentary lifestyle, and obesity-related
comorbidities (Table 1).

Nearly all of the unemployed patients (91%) received
benefits from the state, including disability benefits (38%),
rehabilitation benefits (24%), sick leave (16%), unem-
ployment benefits (5%), retirement pensions (5%), and
unknown (3%). The unemployed group had a significantly
lower average level of education and tended to opt for
bariatric surgery more often than their employed counter-
parts (Table 1).

The physical and mental scores of SF-36 were signifi-
cantly higher in the employed group than the unemployed
group (Table 1). The emotional aspects of quality of life as
measured with the OWLQOL did not differ between the
two groups (P=.86).

Differences between the employed and the unemployed
groups within the various subscales of SF-36 are shown in
Fig. 1. The employed patients reported significantly higher
HRQoL within all eight subscales; this was most pro-
nounced within the physical function, role physical, bodily
pain, and role emotional subscales.

The multiple linear regression models (Table 2) con-
firmed that employment was significantly associated with
higher scores for general physical and mental health
according to both SF-36 dimensions after adjustment for
confounding factors. In contrast, only gender was
significantly associated with the emotional aspects of
obesity as measured by the OWLQOL (women had
lower scores than men). Neither age, level of obesity,
comorbidities, nor education were significantly associated
with HRQoL.

Squared part correlations showed that employment
explained 16% of the variation in the physical component
score of the SF-36 and 9% of the variation in the mental
component score of the SF-36. Gender explained 22% of
the variation in the OWLQOL scores.

Discussion

Our study demonstrates that in morbidly obese patients
allocated to either surgical treatment or lifestyle interven-
tion, employment was independently associated with both
the physical and mental aspects of HRQoL. Conversely,
employment was not associated with the emotional aspects
of quality of life.
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Employment

Our study confirms the findings of previous studies which
demonstrated a relationship between participation in paid
work and general HRQoL in patients undergoing bariatric

surgery [6, 20]. Through our study, we are able to both
extend this association to a sample of morbidly obese
subjects offered either conservative or surgical treatment
and to suggest that it is valid independent of confounding
factors. However, we found no association between the
emotional aspects of quality of life and employment status.

Our findings are also in accordance with a previous
study of patients with inflammatory bowel disease, which
showed that employment was associated with HRQoL as
measured by SF-36 [21]. It could be argued that employed
patients use their physical and mental capacities and might
therefore pay less attention to any general health limitations
and discomfort they may have. Employment might give
both a sense of inclusion and belonging, providing patients
with access to both working and social networks. This
hypothesis is supported by studies of both cancer patients
and older adults which have shown positive associations
between social networks, support, and HRQoL [22, 23].
Employment may also positively contribute to a person's
self-esteem. Nevertheless, in the present study, emotional
QoL was comparable among both employed and unem-
ployed patients, indicating that participation in paid work
does not seem to relieve the emotional distress of being
morbidly obese [24].

Fig. 1 The SF-36 subscale mean scores among employed and
unemployed patients. The SF-36 subscales differed significantly
between employed (light grey) and unemployed (dark grey) patients.
Independent samples t test; *** p<0.001, **p<0.01, *p<0.05

Variable Total Employed (n=80) Unemployed (n=63) P value

Age (years) 44.6 (10.7) 44.1 (10.2) 45.2 (11.3) 0.557

Women 106 (74%) 63 (79%) 43 (68%) 0.180

Start obesity

<12 years 34 (25%) 22 (28%) 12 (20%)

12–20 years 32 (23%) 14 (18%) 18 (30%)

>20 years 72 (52%) 42 (54%) 30 (50%) 0.207

BMI (kg/m2) 44.3 (5.4) 43.7 (5.6) 45.0 (5.2) 0.180

Current smoker (yes) 38 (27%) 19 (24%) 19 (31%) 0.445

Sedentary lifestyle (yes) 36 (31%) 21 (33%) 15 (28%) 0.689

Socioeconomic factors

Married/cohabitant (yes) 89 (62%) 54 (68%) 35 (56%) 0.166

Length of education

Basic (<9 years) 35 (25%) 9 (11%) 26 (42%)

Intermediate (9–12 years) 72 (51%) 49 (61%) 23 (38%)

Higher (>12 years) 34 (24%) 22 (28%) 12 (20%) <0.001

Comorbidities

Hypertension (yes) 52 (36%) 28 (35%) 24 (38%) 0.729

Type 2 diabetes (yes) 44 (31%) 24 (30%) 20 (32%) 0.855

OSA (AHI ≥15; yes) 43 (31%) 21 (27%) 22 (37%) 0.267

Seeking surgery (yes) 84 (59%) 41 (51%) 43 (68%) 0.059

Quality of life

SF-36 physical 46 (24) 55 (22) 33 (20) <0.001

SF-36 mental 55 (25) 62 (23) 47 (24) 0.001

OWLQOL emotional 35 (24) 35 (23) 35 (25) 0.864

Table 1 Demographic, socio-
economic, and clinical charac-
teristics among 143 morbidly
obese subjects according to
employment

Data are given as mean (SD) or
number (percent). P values were
calculated using independent
samples t test or χ2
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The employment rate among the patients was 56%,
while the overall Norwegian employment rate at the same
time of the study was 73% [25]. A large proportion of the
jobs patients held were within low wage service sectors like
transport, accommodation, and food and health (data not
shown). The Norwegian welfare system provides a signif-
icant range of benefits for persons without work. We
therefore believe that poverty plays a minor role in
explaining why unemployed morbidly obese patients
reported impaired HRQoL.

Gender

The general physical and mental HRQoL scores were
nearly equal between the morbidly obese men and women
in the study. However, the obesity-specific emotional
measurement OWLQOL showed that women reported
significantly more concerns about emotional and social
distress. Previous studies have demonstrated impaired
HRQoL among morbidly obese women [9, 10]. Some
authors have also suggested there to be less social obesity
stigmatization among African American women [11]. Our
study confirms that for white females, obesity has a
stronger effect upon the emotional quality of life than the
general HRQoL. The question whether this finding is also
valid for women of other ethnicities should be addressed in
future studies.

Comorbidities

We found no statistically significant associations between
weight-related comorbidities and quality of life. This
finding concurs with at least one previous study [3]. Most
patients had either no symptoms or only mild symptoms as
a result of the comorbidities and did not seem to be very
bothered by these. Many of them were not even aware of
their comorbidity before the study examination. Thus, it
seemed that being unemployed overshadowed the potential

problems following hypertension, obstructive sleep apnea,
and type 2 diabetes.

Treatment-Seeking Status

In accordance with previous studies [11, 12, 26], patients
seeking surgery reported significantly lower physical health
according to the SF-36. However, patients in many of these
studies did not have any appropriate alternative to surgery.
In the MOBIL study, by contrast, patients had two different
obesity treatment choices: bariatric surgery or an intensive
(partly residential) lifestyle program.

Limitations

Our cross-sectional study has limitations. Firstly, the
finding of a positive association between work status and
HRQoL does not infer any causal relationship. As such,
there is a need for further exploration through longitudinal
studies. Secondly, the “healthy worker effect,” a phenom-
enon of any group of workers likely to be more healthy
than the population as a whole, can give rise to both
selection and confounding bias [27]. Occupational groups
of patients often have fewer illnesses and disabilities and as
such are more likely to be healthy than the patient
population as a whole. Thirdly, it may be hypothesized
that various levels of disability partly explain both poor
HRQoL and unemployment. Unfortunately, since the
precise level of disability was not assessed in the present
study, we could not test this hypothesis. Finally, our results
may not be valid in non-white populations.

Conclusions

In summary, our study of predominantly white morbidly
obese subjects has shown that being employed was
significantly associated with better general physical and

QOL dimension Physical, R2=0.36, beta Mental, R2=0.17, beta Emotional, R2=0.26, beta

Gender 0.13 0.15 0.51***

Age −0.22* 0.07 0.07

BMI −0.09 0.13 −0.15
Marital status −0.09 −0.02 0.05

Education −0.07 −0.06 0.01

Employment 0.43*** 0.33** 0.07

Hypertension 0.03 0.01 0.16

OSA −0.09 −0.03 0.06

Type 2 diabetes −0.14 −0.11 −0.04
Seeking surgery 0.26** 0.12 0.13

Table 2 Predictors of HRQoL
in 144 morbidly obese patients

The main explanatory variable
was employment status, with
possible confounders adjusted
for including other socioeco-
nomic factors, age, gender,
BMI, obesity-related comorbid-
ities, and treatment-seeking sta-
tus. Standardized beta values are
given

*P<0.05; **P<0.01; ***P<
0.001 (linear regression)
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mental HRQoL and that female gender was significantly
associated with the negative emotional results of obesity.
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