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Abstract: When evaluating any health intervention, it is critical to include the impact of the
intervention on health-related quality of life (HRQL). Among those who are obese, HRQL
is often lower than the general population and even more when considering obesity-related
comorbidities and bodily pain. The objectives of this paper were to determine the impact of
a multidisciplinary, community-based obesity reduction program on HRQL and to determine
the independent risk factors for lack of improvement from baseline to follow-up. HRQL was
measured using the Medical Outcomes Study 36-Item Short-Form Health Survey (SF-36) at
baseline and follow-up (24 weeks). To date, 84.5% of those who completed the program had
improvements in their overall SF-36 score. Significant increases in the mean scores on eight
dimensions of health were also observed. Lack of improvement was independently affected by
smoking status (odds ratio 3.75; 95% confidence interval 1.44-9.78; P=0.007) and not having
a buddy to attend the program (odds ratio 3.70; 95% confidence interval 1.28-10.68; P=0.015).
Obesity reduction programs that target increasing exercise, improving diet, and cognitive behav-
ioral therapy can positively impact HRQL in obese adults. Social support has a strong role to
play in improving outcomes.

Keywords: obesity, health-related quality of life, social- support, SF-36, Canada

Introduction

With a seemingly ever-increasing global prevalence rate of obesity, it has never been
more important to evaluate the impact of this condition on an individual and on society
as a whole. The physical health risks associated with obesity have been widely studied' !¢
but just as important are the emotional and psychological risks that exist.!”!® There have
been a number of studies that have looked at obesity and health-related quality of life
(HRQL),"?! which is particularly important to measure, as it can quantify not only the
physical but also the psychological and social well-being of a person. These broader
qualities of HRQL are closely aligned to the World Health Organization’s definition of
health?? and can effectively capture a range of states of disease to well-being.?

When compared to the general adult population or with age- and sex-matched
controls, those with obesity (body mass index [BMI] =30) have significantly lower
HRQL.**? Physical and mental well-being may be affected more by those with obesity
who also suffer bodily pain or from other comorbidities. A population-based survey
of 155,989 American adults found that obesity increased the risk of poor physical and
mental health outcomes, but once pain and obesity-related comorbidities were removed
from the model, the adjusted risks decreased significantly.?® Another study found that
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the presence of comorbidities strongly affects emotional well-
being in those with obesity,?” while yet another study found
that obese persons with pain report the greatest impairments
in overall health.?®

Treating obesity with clinical interventions in the past has
shown that it is possible to improve HRQL through weight
loss. For example, a randomized trial of a clinical weight
loss program found that participants scored lower than age-
specific population norms on HRQL at baseline, but those
who completed the intervention improved in physical func-
tioning, general health, vitality, and mental health. Further-
more, in those participants who regained some of the weight
at 2-year follow-up, HRQL improvements were maintained.”
Studies of other obesity treatments, such as surgical inter-
vention studies, have found similar improvements.?! Results
from a meta-analysis of 54 studies containing nearly 100,000
participants suggested that the additional body weight alone
that these individuals carried was not enough to explain lower
HRQL scores than those not seeking surgical treatment.
Lower scores were likely explained by the negative effect the
presence of comorbidities has on quality of life.?!

HRQL can be improved through various weight loss inter-
ventions. For those seeking nonsurgical treatment for obesity,
many options exist (eg, various diets, behavioral therapies,
exercise interventions, pharmacotherapy, commercial weight
loss programs),*® but attending these programs may be met
with cost and accessibility barriers or may fail to provide
the necessary support to adhere to the program. One way to
improve access and adherence — and therefore, provide an
opportunity to lose more weight and improve HRQL — is to
use a free or low-cost community-based obesity reduction
program with a strong emphasis on social support.

The Healthy Weights Initiative (HWI) is a free, multi-
disciplinary, community-based obesity reduction program
that uses evidence-based strategies and strongly emphasizes
social support as a key to adherence and better outcomes.
Prior to starting the HWI, 153 community consultations took
place in the city. Prior to its implementation, every family
doctor, cardiologist, and internist in the city, as well as the
medical health officer of the health region, provided letters of
support. The Mayor, the City Manager, the Chief of Police,
both provincial Members of the Legislative Assembly, the
local federal Member of Parliament, and the federal Minister
of Health also provided letters of support. Additional letters
of support were also provided by the Regional Intersectoral
Committee (all local government agencies such as the school
boards), the Healthy Active Living Committee, the In Motion
Committee, not-for-profit organizations such as the Young

Men’s Christian Association (YMCA), key businesses such
as the Credit Union and the Co-op, the Chamber of Com-
merce, the Heart and Stroke Foundation, the Canadian Cancer
Society, and the Public Health Agency of Canada. In total,
71 letters of support were obtained.

The Initiative was designed to follow the ten evidence-
based principles included in the International Obesity Task
Force guidelines for long-term obesity reduction.?! The objec-
tives of this study were to determine the impact of the HWI
on HRQL and to determine the adjusted risk factors for lack
of improvement from baseline to follow-up on the overall
score of the Medical Outcomes Study 36-Item Short-Form
Health Survey (SF-36).

Methods

Setting

The HWI took place in Moose Jaw, Saskatchewan, Canada.
The city has a population of 33,274, with a prevalence of
adult obesity of 26.3%.3 The program itself was delivered
by a wellness and rehabilitation clinic in the city and took
place at the local YMCA.

Ethics

The study meets the requirements for exemption status per
Article 2.5 of the Tri-Council Policy Statement: Ethical
Conduct for Research Involving Humans, December 2014.
This study was an evaluation of a real-world program, and
not a research study. As such, participants provided implied
consent with the completion of the survey.

Participants

Obese (BMI =30) adults who were referred by a medical
doctor were eligible to participate. All participants received
a medical screen by their physician to ensure they could
safely participate.

Measures

The medical screen included measurements of blood pres-
sure, blood sugar, and blood cholesterol. Each participant
also underwent a fitness evaluation that included calcula-
tion of BMI, waist-to-hip ratio, body fat percentage, and
aerobic fitness.”> HRQL was measured using the SF-36.3*
The SF-36 is a brief, psychometrically sound measure of
quality of life that provides scores on eight dimensions of
health (physical functioning, limits due to physical health,
pain, general health, vitality, social functioning, limits due
to emotional health, and emotional well-being), with lower
scores indicating lower quality of life in each dimension. It
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has been considered the “generic measure of choice in obesity
research” by the United States Task Force on Developing
Obesity Outcomes and Learning Standards (TOOLS).*

Four questions to measure self-esteem were also
included. These were taken from the Self-Description
Questionnaire I1I and asked participants to give an answer of
false; mostly false; sometimes true, sometimes false; mostly
true; or true to each statement. These statements were 1) In
general, I like the way I am, 2) Overall, I have a lot to be
proud of, 3) A lot of things about me are good, and 4) I like
the way I look.*

Depressed mood was measured using the Beck Depres-
sion Inventory IL.*7 This tool has a good internal scale reli-
ability for community-dwelling adults (Cronbach’s alpha =
0.86-0.92).38

Participants also answered questions related to demo-
graphics, presence of comorbidities, and smoking status.

Procedures

The program was provided free of cost for all participants,
and each received group-based programming for 12 weeks,
including five group exercise sessions per week led by an
exercise therapist, one dictary session per week led by a
dietician, and one cognitive behavioral therapy (CBT) session
led by a registered psychologist. After the initial 12 weeks,
participants received one group-based exercise session per
week for an additional 12 weeks for maintenance.

In order to promote strong social support, each partici-
pant was asked to attend with a “buddy”: a friend or family
member who also had a BMI =30. This “buddy”, along with
two others, was also asked to sign a social support contract,
which acknowledged each participant’s physical activity and
dietary goals, possible barriers to these goals, and solutions
to overcome the barriers. These social support components
were put in place as recommended by the Canadian Society
for Exercise Physiology Physical Activity Training for Health
guidelines.*® At 24 weeks, participants completed identical
measures from baseline.

Analysis

Using SPSS 22.0, mean scores of each SF-36 dimension were
compared before and after the program using paired samples
t-tests (P<<0.05). Differences in scores were compared to
determine who improved across each dimension (as defined
as an increase in score of one point or more) and those who
did not (as defined as no increase or a decrease in score).
An overall improvement on SF-36 indicated improvement
in HRQL for this study.

Mean changes in weight and body composition were com-
pared between those who had improved in overall HRQL versus
those who did not, using one-way analysis of variance.

Cross-tabulations were then performed to determine
significant associations between those who improved in
HRQL and those who did not, across demographic variables,
presence of comorbidities, program adherence, self-esteem,
smoking status, depressed mood, and social support. Sig-
nificant differences were determined using chi-square test
(P<<0.05). The unadjusted effect of each covariate was deter-
mined and then entered one step at a time based on changes
in the -2 log likelihood and the Wald test. The final results
are presented as adjusted odds ratios with 95% confidence
intervals (CIs).

Results

From January 2014 to March 2015, 290 participants started
the program and 234 participants completed the program
(80.7%). The majority of participants were female (73.1%),
middle-aged (45-64 years, 52.1%), with 6.4% between the
ages of 18 years and 25 years; 15.4% between the ages
of 26 years and 34 years; and 24.8% between the ages
of 35 years and 44 years. Another 1.3% was >65 years.
Slightly over a quarter of participants were single (27.4%),
with 62.8% reporting being married and 9.8% reporting a
common-law relationship. Most were employed, with 20.9%
in a professional occupation and 62.8% in a nonprofessional
occupation. The majority had received postsecondary educa-
tion, with 59.3% completing university, college, or a trade.
Only 31.9% of participants did not report any comorbidi-
ties, while 10.8% reported three or more. Smokers made
up 14.3%, and 45.7% had depressed mood as determined
by the Beck Depression Inventory II. With regard to social
support, 87.2% attended the program with a buddy and
35.3% of participants had their buddy sign the social sup-
port contract.

Among those who completed the program, 84.5% had
improved HRQL as determined by an increase in overall
SF-36 score. Table 1 shows the mean scores at baseline and
at follow-up on the eight dimensions, as well as the absolute
(baseline score subtracted from follow-up score) and relative
change (100 — [baseline score/follow-up score]). A higher
score on each dimension represented an improvement in
quality of life. Improvements were observed across all eight
dimensions in terms of mean score.

Looking at each dimension independently, Table 2 reports
the percentage of participants who had an improved score
from baseline to follow-up on each dimension. Improvements
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Table | Healthy Weights Initiative — SF-36 dimensions (N=209)

Baseline, mean (SD) Follow-up, mean (SD) Absolute change Relative change (%) P-value

Physical functioning 65.9 (22.0) 78.0 (17.4) +12.1 15.5 0.000
Less role limitations due to 61.8 (35.6) 74.4 (33.3) +12.6 16.9 0.000
physical health

Pain 63.8 (22.5) 70.0 (21.1) +6.2 8.9 0.000
General health 51.2 (21.3) 64.1 (19.6) +12.9 20.1 0.000
Vitality 433 (17.7) 61.3 (18.1) +18.0 294 0.000
Social functioning 71.1 (24.1) 79.5 (18.2) +8.4 10.6 0.000
Less role limitations due to 68.7 (34.9) 76.5 (30.4) +7.8 10.2 0.000
emotional health

Emotional well-being 64.3 (18.6) 73.7 (13.2) +7.6 12.8 0.000

Notes: Higher scores indicate improvements on that dimension. SF-36 is the Medical Outcomes Study 36-Item Short-Form Health Survey.

Abbreviation: SD, standard deviation.

were observed from 47% to 83% of participants across sepa-
rate dimensions. Although those who improved in HRQL lost
more weight and body fat in comparison to those who did not
improve, these differences were not statistically significant
(data not shown).

After cross-tabulation, there were no statistically signifi-
cant differences in overall SF-36 score improvement and sex,
age, marital status, employment status, program attendance
(=80% versus <80% attendance), presence of comorbidities,
or depressed mood at baseline. Overall improvement in
HRQL was associated with smoking status at baseline
(only 70% of smokers had improved scores, while 86.9% of
nonsmokers had improved scores). Improvement in HRQL
was also associated with whether a buddy attended the pro-
gram; 86.3% of those who had a buddy in the program had
improved HRQL versus 70.8% of those who did not have a
buddy (P=0.048). Negative responses (false; mostly false;
or sometimes true, sometimes false) on all four self-esteem
questions at baseline were associated with improved HRQL.
The number of comorbidities reported by participants had a
weak, but significant, negative correlation with SF-36 base-
line scores (Pearson’s /=—0.315; P<<0.001). The relationship
was even weaker with SF-36 follow-up scores (Pearson’s
r=—0.232; P=0.001).

Table 2 Percentage of participants whose SF-36 dimensional
score improved from baseline to follow-up

Improved (%)

Physical functioning 713
Role limits due to physical health 59.4
Pain 50.7
General health 76.6
Vitality 83.3
Social functioning 474
Role limits due to emotional health 76.3
Emotional well-being 72.7

Note: SF-36 represent the Medical Outcomes Study 36-Item Short-Form Health Survey.

After logistic regression, smoking status increased the
risk of no improvement on overall SF-36 after the program
(odds ratio 3.75; 95% CI 1.44-9.78; P=0.007). Additionally,
not having a buddy in the program increased the risk of no
improvement on overall SF-36 by 270% (95% CI 1.28-10.68;
P=0.015). Self-esteem was determined to be a confounder
during regression analysis and, as such, was controlled for
in the final regression model. These results are presented in
Table 3.

Discussion

After attending 24 weeks of the HWI, 84.5% of participants
reported improvements in HRQL as reflected in overall SF-36
score. Absolute and relative improvements in mean scores
across each dimension from baseline to follow-up were also
observed, with the largest improvements observed for vitality,
general health, role limitations due to physical health, and
physical functioning. Although mean scores on each dimen-
sion improved, they were still lower than normative scores
from the general Canadian population.* In comparison to
other obese populations, the dimensional mean scores at
follow-up in the study group were comparable to or better
than the mean scores found in general obese populations and
among obese individuals seeking conservative treatments.?!
The HWI is a multidisciplinary, evidence-based program that
strongly promotes social support as an important component
of positive lifestyle change. The weight loss components
include group-based exercise sessions, dietary sessions, and
CBT sessions. Physical activity has been associated with
improvements in quality of life in a number of studies and
patient populations, including elderly adults, healthy adults,
and adults with various clinical conditions,* as well as among
obese populations.*’ An American study found that those
adults who achieved recommended daily physical activity
levels had a significantly reduced risk for unhealthy days,
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Table 3 Independent risk factors for not improving overall SF-36 score from baseline to follow-up

Odds ratio 95% CI P-value
Smoking status (baseline)
Smoker 3.75 1.44-9.78 0.007
Social support
No buddy in program 3.70 1.28-10.68 0.015

Notes: Reference categories: smoking status — nonsmoker; social support — buddy attended program. SF-36 represent the Medical Outcomes Study 36-Item Short-Form

Health Survey.
Abbreviation: Cl, confidence interval.

even among those with chronic conditions.*> One review
out of England found that higher levels of physical activ-
ity are associated with better HRQL, regardless of whether
physical activity was objectively or subjectively reported.*
Diet can also play a significant role in HRQL. For example,
astudy of 11,015 participants and 4 years’ worth of follow-up
found a significant direct association between adherence to a
Mediterranean diet and HRQL as measured with the SF-36,
even after controlling for a number of variables. Largest
improvements were seen in that of general health and vitality.*
Finally, CBT has been associated with improved quality of
life in a number of patient populations in the past, including
(but not limited to) musculoskeletal disorders,* HIV,* breast
cancer,? obesity in children,* and obesity in adults.*

It is not surprising that smoking status was an indepen-
dent risk factor for keeping HRQL low. Even light smokers
and ex-smokers have been found to have lower HRQL than
nonsmokers, with heavy smokers scoring significantly lower
in both general health and emotional health.* Although there
were not many smokers in the study sample, those who did
were at risk of not improving or worsening in HRQL.

Not having a program buddy independently increased the
risk of HRQL lack of improvement among those who completed
the program. Those without a buddy had statistically signifi-
cantly lower mean follow-up scores on physical functioning,
role limitations due to physical health, pain, social functioning,
and emotional well-being than those who had a buddy to attend
the program. In a previous analysis of the study data, it was
also found that not having social support (via buddy signing
the social support contract) independently increased the risk of
not completing the program.>' As such, for the duration of the
program, it is now mandatory to attend the program with a buddy
to ensure adherence to the program and better outcomes.

Social support is paramount to success, whether this
success was measured by completing the program or by
improvements in physical and emotional health. Further, social
supports may play a role in mediating risk of lower HRQL in
obese populations. For example, a study of obese adults from
Germany found that HRQL was not impaired among males
with strong social support, but this protective effect was not

found in females. This may speak to the broader findings that
poor mental health outcomes, such as depression, are more
common in females with obesity than males with obesity.?

Another surprising finding was that there were no differ-
ences in mean HRQL scores at follow-up among those report-
ing comorbidities and those with no comorbidities. As stated
earlier, previous research indicated that those with comorbid
obesity often have lower HRQL scores than those without.?%’
There was only a weak, albeit significant, association between
baseline SF-36 scores and number of comorbidities reported
by participants. The presence of comorbidities appears to have
less of an impact on SF-36 scores at follow-up.

Limitations

The long-term (1-year) results of the study are not yet avail-
able. It is possible that adherence to weight loss practices
promoted in the program may change over time, and there-
fore, the physical and mental health outcomes associated
with the program may also change.

Conclusion

The HWI uses evidence-based practices, is comprehensive
in its targeting of unhealthy weight behaviors, is community-
based, and promotes strong social support. This program was
designed specifically as an obesity reduction program, but
to date there have been additional benefits to mental health
and HRQL. Improved HRQL is an important outcome as it
is a subjective measure of physical and emotional well-being
that can be used to describe overall health.
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