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Background: Few community-based obesity reduction programs have been evaluated. After 

153 community consultations, the City of Moose Jaw, SK, Canada, decided to initiate a free 

comprehensive program. The initiative included 71 letters of support from the Mayor, every 

family physician, cardiologist, and internist in the city, and every relevant community group 

including the Heart and Stroke Foundation, the Canadian Cancer Society, and the Public Health 

Agency of Canada.

Objective: To promote strong adherence while positively influencing a wide range of physical 

and mental health variables measured through objective assessment or validated surveys.

Methods: The only inclusion criterion was that the individuals must be obese adults (body mass 

index 30 kg/m2). Participants were requested to sign up with a “buddy” who was also obese 

and identify three family members or friends to sign a social support contract. During the initial 

12 weeks, each individual received 60 group exercise sessions, 12 group cognitive behavioral 

therapy sessions, and 12 group dietary sessions with licensed professionals. During the second 

12-week period, maintenance therapy included 12 group exercise sessions (24 weeks in total).

Results: To date, 243 people have been referred with 229 starting. Among those who started, 

183 completed the program (79.9%), while 15 quit for medical reasons and 31 quit for per-

sonal reasons. Mean objective reductions included the following: 31.0 lbs of body fat, 3.9% 

body fat, 2.9 in from the waist, 2.3 in from the hip, blood cholesterol by 0.5 mmol/L, systolic 

blood pressure by 5.9 mmHg, and diastolic blood pressure by 3.2 mmHg (all P0.000). There 

were no changes in blood sugar levels. There was also statistically significant differences in 

aerobic fitness, self-report health, quality of life measured by Short Form-36, and depressed 

mood measured by Beck Depression Inventory-II (all P0.000). Independent risk factors for 

not completing the program were not having a family member or friend sign a social support 

contract (odds ratio 2.91, 95% confidence interval 1.01–8.34, P=0.047) and lower education 

(odds ratio 2.90, 95% confidence interval 1.20–7.03, P=0.018).

Conclusion: Comprehensive obesity reduction programs can be effective when there is exten-

sive consultation at the community level and social support at the individual level.

Keywords: community based, obesity, social support, program adherence

Introduction
The rising prevalence of obesity is a concern in Canada. The overall prevalence of 

obesity (defined as a body mass index [BMI] of 30 kg/m2 or more) increased from 

6.1% of Canadian adults in 1985 to 18.3% in 2011.1 In 2011, the Ministry of Health 

of Saskatchewan, Canada, released a report concluding that 60% of adults aged 20–64 

years were either overweight or obese.2
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The health implications of obesity have been well docu-

mented including increased risk of premature mortality,3–9 

cardiovascular disease,10,11 diabetes,12 and some cancers.13–15 

Additionally, the condition is associated with a number of 

health concerns among children and adolescents, including 

depression and anxiety,16 migraines,17,18 and sleep-disordered 

breathing.19 Increased rates of obesity can be attributed to 

a complex mix of environmental, socioeconomic, activity-

related, and dietary factors.20–25

A systematic review of effective individual strategies to 

treat obesity in adults concluded that there are a number of 

ways to reduce weight.26 For nutrition, the primary factor is 

consuming a low-calorie diet.26–28 For activity, aerobic exer-

cise is more effective for weight loss than anaerobic exercise. 

Aerobic exercise should be performed for up to 60 minutes at 

a time, up to 80% maximal heart rate, and 5 days per week.29–32 

Cognitive behavioral therapy (CBT) is also an effective strat-

egy used for weight loss, especially when in combination with 

diet and exercise.26 CBT is useful to promote adherence to 

dietary and exercise recommendations. In addition to these 

methods, a person also requires significant social support in 

order to make complex behavioral changes,33 and has been 

found to have a positive effect on achieving weight loss, weight 

loss program completion, and weight loss maintenance.34,35

Community-based interventions to reduce obesity and 

promote weight loss have been reported across North America, 

but unfortunately, few have been evaluated rigorously. Of the 

interventions that have been evaluated, very few have been 

found to be effective. As such, the International Obesity Task 

Force (IOTF) released ten guidelines for community-based 

obesity reduction programs. These ten principles include 

the following: 1) Education alone is not sufficient to change 

weight-related behaviors. Environmental and societal inter-

ventions are also required to promote and support behavior 

change. 2) Action must be taken to integrate physical activity 

into daily life, not just to increase leisure time. 3) Sustainability 

of programs is crucial to enable positive change in diet, activ-

ity, and obesity levels over time. 4) Political support, intersec-

tional collaboration, and community participation are essential 

for success. 5) Acting locally allows programs to be tailored to 

meet needs, expectations, and opportunities. 6) All parts of the 

community must be reached – not just the motivated healthy. 

7) Programs must be adequately resourced. 8) Where appro-

priate, programs should be integrated into existing initiatives 

and facilities. 9) Programs should build on existing evidence. 

10) Programs should be properly monitored, evaluated, and 

documented in order to allow for dissemination and transfer 

of experience to other communities.20

The Healthy Weights Initiative (HWI) was launched 

in Moose Jaw, SK, Canada, in January of 2014. After 153 

community consultations, a free, comprehensive, multidisci-

plinary program was agreed upon with letters of support from 

all relevant medical and service provider groups of the com-

munity. The program was designed to follow evidence-based 

recommendations for communities outlined by the IOTF and 

evidence-based strategies for individuals to promote long-

term obesity reduction.20,26 These interventions were coupled 

with CBT and significant social support to promote adherence 

and program completion. The objectives of this paper are to 

report adherence to the program, and physical and mental 

health outcomes to date, and to identify independent risk 

indicators for not completing the program.

Methods
setting
Moose Jaw, SK, Canada, is a city with a population of 

33,274. The city has a prevalence of adult obesity of 26.3% 

or ~5,000 adults.36

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. As such, ethics exemption was obtained from the 

Behavioural Research Ethics Board from the University of 

Saskatchewan, Canada (BEH-15-28).

Participants
Eligible participants were obese (as defined as a BMI 

of 30 kg/m2) adults who were referred by a medical doctor. 

All adults received a medical screen by their own physician 

to ensure that they could safely participate. No other inclu-

sion or exclusion criteria were applied. Data collection was 

encouraged by participants, but it was not mandatory in order 

to complete the program. All post-program data provided by 

the participants were volunteered.

Measures
During their medical screen, participants also had their blood 

pressure, blood sugar, and blood cholesterol levels tested. 

Each participant also received an individual fitness evalua-

tion which included a calculation of BMI, waist-to-hip ratio, 

body fat percentage, and aerobic fitness.37

General health status was measured using the Short Form-36 

(SF-36).38 The SF-36 measures eight dimensions of health, 

including physical functioning, physical role functioning, 
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bodily pain, general health perceptions, vitality, social role 

functioning, emotional role functioning, and mental health.

Depressed mood was measured using the Beck Depres-

sion Inventory-II.39 This tool has a good internal scale 

reliability for community-dwelling adults (Cronbach’s 

alpha =0.86–0.92).40

Barriers to physical activity were measured with 15 questions 

from the Canadian Fitness and Lifestyle Research Institute’s 

Physical Activity Monitor.41 Aerobic fitness score was obtained 

from using the Modified Canadian Aerobic Fitness Test results, 

combined with participants’ weight and age.42

community support
Prior to implementation, every family doctor, cardiologist, 

and internist in the city, along with the health region’s medi-

cal health officer, provided written letters of support. Letters 

of support were also obtained from the Mayor, the Regional 

Inter-sectoral Committee (all regional government leaders), 

the Healthy Active Living Committee, the In Motion Com-

mittee, the Young Men’s Christian Association (YMCA), 

and the Heart and Stroke Foundation. Once the program 

started, letters of support were also obtained from the local 

federal Member of Parliament, both provincial Members of 

the Legislative Assembly, the Chief of Police, the largest 

grocery store (the Co-op), the largest bank (the Credit Union), 

the largest private employer (Thunder Creek Pork), the larg-

est public employer (the City of Moose Jaw), the Canadian 

Cancer Society, and the Public Health Agency of Canada.

Procedures
In order to meet all ten recommendations of the IOTF, the 

program included more comprehensive intervention than 

education alone. Supervised physical activity along with 

significant social support ensured that behavioral change 

was adopted into daily life. The group management and 

relatively low-cost intervention ensured long-term sustain-

ability. Political support was provided by the Mayor and 

other politicians. The intervention was based on 153 local 

community consultations prior to beginning. All parts of 

the community were reached, given that every doctor in the 

community agreed to participate along with every relevant 

community group. The program was adequately resourced 

through a local wellness facility and incorporated existing 

facilities through the local YMCA. The initiative was evi-

dence based and included a thorough protocol and evaluation 

plan to ensure transferability to other cities.16

The program was free of charge to all participants. 

Group-based sessions were held at the local YMCA. Each 

participant received group-based programming for 12 con-

secutive weeks which included five group exercise sessions 

per week (60 in total) led by an exercise therapist, one group 

dietary session per week (12 in total) led by a dietician, and one 

group CBT session per week (12 in total) led by a registered 

psychologist. Upon completion of the initial 12 weeks, partici-

pants received group-based exercise therapy once per week for 

an additional 12 weeks for maintenance (24 weeks in total).

The exercise therapy sessions started with 20 minutes 

of aerobic exercise at 50% maximal heart rate on either a 

treadmill or a bicycle. Once the participant progressed to 

60 minutes per session, the second goal was to increase 

intensity to a maximum of 80% maximal heart rate.

The group dietary education sessions included the 

following: 1) Canada’s food guide, 2) planning your grocery 

trip, 3) reading labels, 4) fats, 5) eating out, 6) carbohydrates, 

7) guidelines for fluid intake, 8) fiber intake, 9) how to make 

your recipes healthier, 10) heart-healthy eating, 11) protein, 

and 12) review.

The group CBT education sessions included the following: 

1) discussing family and friend social support contracts, 2) 

barriers, 3) motivation and connecting our thoughts and behav-

iors, 4) identifying automatic habits, 5) challenging automatic 

thoughts, 6) feelings and emotional eating/emotional hunger, 

7) addressing emotional eating (hunger tolerance and distrac-

tion), 8) values and beliefs, 9) preparation and planning for 

success, 11) coping with setbacks, and 12) mindsets.

Each participant was asked to attend with a family mem-

ber or friend who also had a BMI of at least 30 kg/m2. This 

social support individual, or “buddy”, was also asked to sign 

a social support contract, which acknowledges the partici-

pant’s physical activity and dietary goals, possible barriers to 

achieving those goals, solutions to overcoming those barri-

ers, and how the buddy can help implement those solutions. 

Three other family members or friends also signed the social 

support contract. Each of these components is recommended 

by the Canadian Society for Exercise Physiology Physical 

Activity Training for Health guidelines.37

At 24 weeks, identical outcome measures from baseline 

were obtained.

Analysis
Using SPSS 22.0, mean scores of each outcome were com-

pared before and after the program using paired sample t-tests 

(P0.05). Mean adherence was calculated using attendance 

data for exercise, nutrition, and CBT sessions.

Cross-tabulations were performed between the variable of 

program completion and demographic variables, the presence 
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of one or more comorbidities, depressed mood, “buddy” 

participation, completed social support contract, self-report 

health, self-report mental health, and barriers to physical 

activity. After these initial cross-tabulations, binary logistic 

regression was used to determine the independent association 

between the outcome variable of not completing the program 

and the potential explanatory variables. The unadjusted effect 

of each covariate was determined 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 (ORs) with 95% confidence intervals (CIs).43

Results
From January 2014 to March 2015, 243 people were referred 

to the program, with 229 starting (94.2%). Among those 

who started, 183 completed the program (79.9%), while 15 

quit for medical reasons (ie, scheduled surgery unrelated to 

obesity) and 31 quit for personal reasons. Among those who 

completed the 24-week program, mean adherence for the 

exercise sessions, dietary sessions, and CBT sessions was 

81%, 71%, and 68%, respectively. Upon program comple-

tion, 1-year gym memberships were purchased by 71.7% of 

participants. Demographic results of the sample are presented 

in Table 1.

Prior to starting the program, the mean BMI of participants 

was 37.7 kg/m2 (36.3 kg/m2 for males and 38.2 kg/m2 for 

females). Mean reduction in BMI was 1.7 kg/m2 (P0.000) 

after the program. Participants lost an average of 31 lb of body 

fat (P0.000), and reduced their body fat by 3.9% (P0.000). 

Waist circumference was reduced by a mean of 2.9 in (7.4 cm) 

and hip circumference by 2.3 in or 5.8 cm (P0.000). Pre- and 

post-means by sex are reported in Table 2.

Prior to beginning the program, 29.5% had hypertensive 

systolic blood pressure. After the program, this number was 

reduced to 8.1%. There was a statistically significant reduc-

tion in diastolic blood pressure (-2.3 mmHg) and systolic 

blood pressure (-5.9 mmHg). Prior to the program, the mean 

blood cholesterol among participants was 5.0 mmol/L, and 

this reduced to 4.5 mmol/L after the program (P0.000). 

Results of the sample are presented in Table 3.

At baseline, 71.1% had a poor aerobic fitness score.38 

After program completion, the percent with a poor aero-

bic fitness score dropped to 45.7. Aerobic fitness scores 

increased from a mean of 199.7 to 271 (P0.000). There 

were also statistically significant improvements in self-

report health, self-report mental health, depressed mood 

scores (Table 3), and in all eight dimensions of the SF-36 

(Table 4).

independent risk factors for non-
completion
After cross-tabulation, age, sex, marital status, and employ-

ment status were not significantly associated with not 

completing the program. Variables with unadjusted yet statis-

tically significant associations are presented in Table 5. Only 

one barrier to physical activity (past negative experiences, 

P=0.036) was initially associated with non-completion. 

Education level was associated with non-completion: 64.4% 

of those who did not complete postsecondary education did 

not complete the program compared to 15.6% of those with 

university education (P=0.005). Higher education level was 

associated with higher (80% or more) gym session atten-

dance (P=0.007) but not with higher attendance in the diet 

or CBT sessions. Having a completed social support con-

tract was significantly associated with higher CBT session 

attendance and diet session attendance (both P=0.001), but 

education level was not. Depressed mood was also initially 

significantly associated with non-completion, as 20.9% of 

Table 1 healthy Weight initiative participant demographics

Demographics Percent

sex
Male 25.9
Female 74.1

Age category (years)
18–25 6.2
26–34 17.7
25–44 24.7
45–54 23.0
55–64 27.6
Missing 0.8

Marital status
Married 61.7
common law 10.3
single 27.2
Missing 0.8

education level
less than high school 7.8
high school 36.6
college/technical/trade 40.7
University 13.2
Missing 1.6

employment status
Unemployed 17.3
nonprofessional 72.0
Professional 8.2
retired 1.6
Missing 0.8

chronic disease comorbidities
At least one reported 69.5
none reported 27.6
Missing 2.9

Note: n=229.
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Table 2 healthy Weights initiative change in weight and size

Physical measures Pre-mean (SD) Post-mean (SD) Change Significance

Weight (lbs) 237.4 (45.2) 227.9 (42.9) -9.5 0.000
Male 254.8 (44.1) 244.5 (42.6) -10.3
Female 230.9 (44.0) 221.9 (41.5) -9.0

Body fat (lbs) 103.4 (31.8) 72.4 (43.5) -31.0 0.000
Male 96.1 (36.3) 69.2 (40.1) -26.9
Female 106.5 (28.8) 73.6 (44.7) -32.9

Percent body fat 44.8 (5.1) 40.9 (5.3) -3.9 0.000
Male 39.0 (5.0) 34.9 (5.0) -4.1
Female 46.9 (3.1) 43.2 (3.4) -3.7

BMi (kg/m2) 37.7 (6.6) 36.0 (6.2) -1.7 0.000
Male 36.3 (5.9) 34.8 (5.9) -1.5
Female 38.2 (6.8) 36.4 (6.3) -1.8

Waist circumference (in) 45.2 (5.3) 42.3 (5.1) -2.9 0.000
Male 47.7 (5.1) 44.8 (5.3) -2.9
Female 44.2 (5.1) 41.4 (4.7) -2.8

hip circumference (in) 50.6 (6.0) 48.3 (5.6) -2.3 0.000
Male 48.2 (5.1) 45.8 (4.9) -2.4
Female 51.4 (6.1) 49.2 (5.6) -2.2

Abbreviations: sD, standard deviation; BMi, body mass index.

Table 3 healthy Weights initiative – change is physical and mental health measures

Physical and mental health measures Pre-mean (SD) Post-mean (SD) Change Significance

Blood glucose (mmol/l) 6.0 (2.3) 5.9 (2.0) -0.1 0.791
Blood cholesterol (mmol/l) 5.0 (1.1) 4.5 (1.2) -0.5 0.000
Diastolic blood pressure (mmhg) 84.4 (11.2) 81.2 (8.8) -3.2 0.000
systolic blood pressure (mmhg) 131.5 (13.0) 125.6 (8.3) -5.9 0.000
Average musculoskeletal pain 3.6 (2.5) 2.7 (2.0) -0.9 0.000
Aerobic quantitative fitness score 199.7 (106.7) 271 (88.2) +71.3 0.000
self-report health (1–5) 2.4 (0.8) 3.2 (0.9) +0.8 0.000
Depression score 10.2 (7.1) 4.9 (4.5) -5.3 0.000
self-report mental health (1–5) 3.2 (0.9) 3.5 (0.8) +0.3 0.000

Abbreviation: sD, standard deviation.

those who did not complete the program had moderately or 

severely depressed mood, compared to 7.6% of those who 

did complete the program (P=0.029).

After logistic regression analysis, not having a signed 

social support contract increased the risk of non-completion 

(OR 2.91, 95% CI 1.01–8.34, P=0.047), as did lower educa-

tion levels (OR 2.90, 95% CI 1.20–7.03, P=0.018).

Discussion
The HWI included all ten principles of community-based 

obesity reduction set out by the IOTF, and as such, has 

shown positive results to date. The program targets those who 

are already obese, and is offered at no cost to participants. 

Over the 24-week program, 79.9% of those who started the 

program completed it. Both male and female participants 

had significant reductions in BMI, body fat, weight, waist 

circumference, hip circumference, blood pressure, and blood 

cholesterol.

Maintaining overall adherence to the program was a key 

goal of the HWI. Regrettably, 20.1% dropped out of the 

HWI. This is consistent with other weight loss programs. 

For example, a review of attrition in 13 different weight loss 

programs found non-completion rates ranging from 16% to 

59%.44 Maintaining overall adherence to the exercise, dietary, 

and CBT sessions was also a key goal of the HWI. Sixty-four 

percent of participants had high adherence to the exercise ses-

sions. There was lower adherence for diet and CBT sessions, 

but due to these sessions being offered only once per week, 

missing 1 week reduced adherence by 8.3%, while missing one 

exercise session reduced adherence by only 1.7%. One-year 

follow-up is not yet complete. However, nearly three-quarters 

of participants purchased 1-year gym memberships.
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Not completing the program was initially associated with 

past negative experiences (barrier to exercise), depressed 

mood, low education levels, and not having a social support 

contract. After regression analysis, adjust risk indicators 

included not having a completed social support contract and 

having lower education levels.

The importance of social support
Having social support was an important factor for adher-

ence in HWI and is supported in the literature. In a previous 

study, those who signed contracts experienced nearly double 

the weight loss of those participants who attempted to lose 

weight on their own.45 In another study of diabetic patients, 

those who signed contracts with their health care providers to 

achieve certain exercise and dietary behaviors recorded very 

high rates of program completion (90.9%) to changing these 

habits.46 In a third study, participants with support versus a 

self-motivated approach for maintaining weight loss discov-

ered that those who received social support were 37% more 

likely to maintain their weight loss over 2 years.47

In the HWI, social support is provided through social 

support contracts with a buddy and three family members 

or friends. This approach is supported by the literature.34,48,49 

For example, a study to determine the benefits of social 

support for weight loss and maintenance recruited subjects 

to either participate alone or with three family members or 

friends. At 6-month follow-up, the study found participants 

who attended with family or friends were three times more 

likely to maintain their weight loss after program completion 

than those who attended alone.34

Program completion and education level
Many studies on weight loss programs do not look at the 

association between program adherence and education 

Table 5 Significant associations with program completion of the Healthy Weights Initiative and independent risk indicators associated 
with non-completion

Significantly associated variables Completed (%) Not completed (%) P-value

education level 0.005
high school or less 71 (41.0) 29 (64.4)
Postsecondary 102 (59.0) 16 (35.6)

Depressed mood 0.029
Moderate/severe depressed mood 13 (7.6) 9 (20.9)
Mild depressed mood 42 (24.6) 7 (16.3)
no depressed mood 116 (67.8) 27 (62.8)

Buddy social support contract 0.046
Buddy did not sign contract 78 (63.4) 24 (82.8)
Buddy signed contract 45 (36.6) 5 (17.2)

Barriers to exercise
Past negative experiences 0.036

Very much a barrier 15 (15.3) 1 (6.3)
somewhat a barrier 16 (16.3) 7 (43.8)
not really or at all a barrier 67 (68.4) 8 (50.0)

Independent variables Odds ratio 95% confidence interval P-value
high school or less than high school education level 2.90 1.20–7.03 0.018
completed social support contract 2.91 1.01–8.34 0.047

Note: reference categories – postsecondary education and no social support contract.

Table 4 healthy Weights initiative – sF-36 dimensions

Dimension Pre-mean (SD) Post-mean (SD) Change Significance

Physical functioning 71.6 (21.3) 86.1 (17.4) +14.5 0.000
role limitations due to physical health 66.1 (38.8) 81.5 (33.3) +15.4 0.000

Pain 68.0 (23.2) 75.8 (21.1) +7.8 0.000

general health 54.0 (22.6) 68.8 (19.6) +14.8 0.000

Vitality 43.3 (19.5) 64.5 (18.1) +21.2 0.000

social functioning 77.2 (23.5) 88.0 (18.2) +10.8 0.000

role limitations due to emotional health 74.5 (37.2) 84.1 (30.4) +9.6 0.000
emotional well-being 69.2 (17.5) 80.4 (13.2) +11.2 0.000

Abbreviations: sF-36, short Form-36; sD, standard deviation.
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level. For example, in a systematic review of nonadherence 

in weight loss programs, only two of 13 included education 

level in the analysis.44 However, one study that did include 

education level in their risk analysis of nonadherence in a 

weight loss program for obese patients found that those with 

lower education were 3.26 times more likely to drop out of 

the program.50 The second study found lower education levels 

to be the largest predictor of weight loss program attrition.51 

Some researchers have suggested that higher education may 

allow patients to be more able to understand information 

during the intervention.48 However, another study measured 

obesity-related knowledge among patients attending a weight 

management clinic and found the scores to be relatively low, 

despite the participants’ attendance at the clinic for a mean 

of 18 months.52

study limitations
A limitation in this study is that 1-year results of the study are 

not yet available. It is possible that adherence, and therefore 

physical and mental health outcomes, will change.

Conclusion
In order to achieve significant weight loss in the long term, it 

is important to follow evidence-based recommendations. The 

HWI is a free, community-based obesity reduction program 

that addresses key physical activity and dietary behaviors 

along with CBT and significant social support. The program 

will continue to accept participants and will be evaluated 

with 1-year follow-up while being adopted in other cities 

in Saskatchewan.
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