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INTRODUCTION
• Departures from a healthy weight trajectory are becoming increasingly common
among Canadian children and teens1.
• Obese children are more likely to: have reduced quality of life2, be teased, bullied
and socially isolated3, become obese adults4. experience compromised health due to
chronic disease later in life5.
• Family-based intervention programs for obese children and teens are recommended6.

BACKGROUND
• The Childhood Healthy Weights Intervention Initiative in British Columbia (BC)
offered family-based programming to help families with overweight or obese
children shift their lifestyle to support attaining and remaining at a healthy weight.
• The Initiative provided free access to three interventions to help BC families increase
healthy eating and physical activity behaviours and promote healthy weights.
• One intervention was Mind, Exercise, Nutrition, Do it! (MEND); an efficacious
family-based program7 tested in the UK and being scaled up world wide.

Table 2. RE-AIM effectiveness category evaluation questions & measures

EFFECTIVENESS - Direct health, activity, nutritional and psychological impacts
Physical Activity
-PA Hrs/wk (parent reported)
-PA score (child reported -) Physical
Activity Questionnaire for Children
(PAQ-C)9
Screen Time
-Hrs screen time/wk (parent
reported)
-Sedentary activity score – PAQ-C9
Healthy eating – MEND Nutrition
Habits questionnaire7
-servings of fruits and vegetables
-other nutrition indicators (eating
breakfast more frequently, eating
more whole grains, eating less fast
food or takeout eating more meals
as a family, cooking from scratch
more often, sugar sweetened drinks
consumption)

Self Esteem – Rosenberg Self Esteem Scale10
Body Esteem – Body Esteem
Questionnaire11
Emotional Distress -Strengths and
Difficulties questionnaire12
Anthropometry
-Child BMI and BMI z-score
-Parent BMI
-Child waist circumference (at level of
umbilicus)
-Height (to calculate BMI and BMI z-score)
-Weight (to calculate BMI and BMI z-score
Cardiovascular Fitness - Three minute Step
Test Fitness13 – followed by one minute
Recovery Heart Rate

RESULTS
Our aim was to
evaluate the scale up
of MEND in British
Columbia during its
demonstration phase

Table 3. MEND impact on select health behavior and mental health outcomes

 14 sites delivered 33 MEND 7-13 programs (n=329 children)
 3 sites delivered MEND 5-7 (n=25 children)

METHODS
The evaluation addressed Reach, Effectiveness, Adoption, Implementation and
Maintenance; referred to as the ‘RE-AIM’ Framework8. Mixed methods with data from a
variety of qualitative and quantitative sources including MEND’s Operations
Management and Monitoring System (OMMS) were used and presented in Tables 1 & 2.

Before MEND

N

After MEND

Before vs. After MEND

Mean

SD

Mean

SD

Change

Lower
CI

Upper
CI

p-value

Strength and
difficulties
score (0-40)

228

11.3

6.2

9.7

6.2

-1.6

-2.3

-1.0

<0.001

Body-esteem
score (0-24)

209

14.7

7.0

16.1

6.9

1.4

0.9

1.9

<0.001

Self-esteem
score (0-30)

231

20.8

0.0

21.6

0.0

0.8

0.2

1.5

0.01

Hours physical
activity/
week

230

10.4

6.2

14.1

3.7

2.8

4.7

Physical
Activity Score
(1-5)

227

Fitness
(Recovery
Heart Rate
bpm)
Hours screen
time/wk

223

105.1

18.3

103.1

17.5

-2.0

212

13.7

9.0

9.8

6.9

-3.9

233

3.06

6.24

2.96

5.75

-0.10

Sedentary
Activity
(1-5)

6.9

<0.001
2.67

0.63

2.95

0.75

0.27

0.19

0.35
<0.001

-4.3

0.3

0.09

-5.0

-2.8

<0.001

-0.20

0.01

0.07

Nutrition
Score
(0-28)

232

17.6

4.3

21.7

6.9

4.1

3.5

4.6

<0.001

Servings of
veg &
fruit/day

234

4.1

2.0

5.4

2.3

1.3

1.0

1.6

<0.001

Breakfast
score (1-5)

234

4.5

0.9

4.7

0.8

0.1

0.02

0.2

0.02

Sugar
sweetened
drinks*

234

2.2

1.3

2.4

1.6

0.2

-0.1

0.4

0.2

Whole grains

234

3.5

1.1

3.9

1.1

0.4

0.3

0.6

<0.001

Fast food
score

234

2.1

0.7

1.7

0.7

-0.4

-0.4

-0.3

<0.001

Family meals
score

232

3.7

1.2

3.8

1.1

0.1

0.03

0.3

0.02

Cooking from
scratch score

234

3.9

0.8

4.2

0.7

0.3

0.2

0.4

<0.001

Table 1. Evaluation measures by RE-AIM category & evaluation question
Framework
Category

Sample of Evaluation Questions
addressed

Sample of Related Measures (Instruments)

Awareness

Effectiveness of marketing and
stakeholder engagement strategies

Program
Processes

Effectiveness of program
processes in generating
appropriate referrals
Extent reaching the
intended/eligible population(s)?
Participant characteristics

Stakeholder awareness, documented inquiries
(recruitment tracking form, stakeholder
interviews)
# of eligible families enrolled and
# commenced (recruitment tracking form
and OMMS)
# of referrals, # eligible, descriptives for
children that participated, (OMMS)
Participant descriptives (recruitment tracking
form, portfolio report, OMMS)
# retained and # attended >= 70% of sessions
as a proportion of #commenced (OMMS)
Families accommodated e.g., accept siblings,
(recruitment tracking form, interviews)
Facilitators and barriers (recruitment tracking
form, parent & stakeholder satisfaction and
OMMS)

REACH

Utilization

Proportion of families completing
Access

Extent families, and stakeholders
consider programs accessible
Facilitators and barriers to referral
and participation

SUMMARY

EFFECTIVENESS (see table 2)
ADOPTION
Extent of interest in MEND
delivery among eligible
organizations

IMPLEMENTATION

Success stories, facilitators and
barriers to BC implementation
Unintended impacts /spin-offs

Acceptability
Quality

Relevance
Satisfaction

Integration

Extent of program acceptability/
meaningfulness to families, and
stakeholders
Extent of programs fidelity
Extent training met trainee needs.
What worked well/what didn’t?
Adaptation of delivery models for
communities/subpopulations
Extent of stakeholder satisfaction
(families, community partners)
Client, provider and stakeholder
perceptions of benefit
Linkages with other relevant
supports and services

#sites offering and delivering MEND, key
partner satisfaction, MEND mentioned/
promoted on partner websites or promotional
material (quarterly reports, stakeholder
interviews, websites, reports, brochures)
Facilitators and barriers (attendance,
program)
(family feedback forms, stakeholder
interviews)
Sustainability and generalizability (participant
satisfaction, parent and staff ratings,
stakeholder interviews)
Quality assurance (site visit reports,
interviews)
Satisfaction ratings (staff participant
satisfaction forms)
Parent ratings of relevance (feedback forms,
stakeholder interviews)
Parent, child, stakeholder satisfaction ratings
(feedback forms, interviews)
Established sites continued delivery
(quarterly reports, stakeholder interviews)
Referrals from/to Shapedown BC (recruitment
tracking, stakeholder interviews)

MAINTENANCE
Necessary conditions for longer
term implementation
Optimal delivery model for
sustained implementation
Optimal governance model
Contributions to system of care
and outstanding gaps

MEND was efficacious in the BC context – lifestyle changes were reported in both 7-13 and 57. The scale up reached a broad demographic, satisfaction with the program was high and 78%
of families completed the program with more than two-thirds attending 70% + sessions.
Recruitment was an ongoing challenge especially for MEND 5-7. MEND continues in BC.

Program becomes institutionalized,
stakeholder support and integration
(stakeholder interviews, minutes)
Continuous improvement approach
(stakeholder interviews, minutes, site visits)
Share recommendations for enhanced service
models (stakeholder interviews, minutes)
Stakeholder support and integration
(stakeholder interviews, minutes)

REFERENCES
[1] K. C. Roberts, M. Shields, M. de Groh, A. Aziz and J.-A. Gilbert, "Overweight and obesity in children and adolescents: Results from the 2009 to 2011 Canadian Health Measures Survey," Health Reports,
vol. 23, no. 3, pp. 3-7, 2012.
[2] N. A. Khan, L. B. Raine, S. M. Donovan and C. H. Hillman, "The cognitive implications of obesity and nutrition in childhood," Monographs of the Society for Research in Child Development, vol. 79, no. 4,
pp. 51-71, 2014.
[3] World Health Organization, "Population-based approaches to childhood obesity prevention," World Health Organization, Geneva, 2012.
[4] Statistics Canada, "Body mass index of children and youth, 2012 to 2013," 29 October 2014. [Online]. Available: http://statcan.gc.ca/pub/82-625-x/2014001/article/14105-eng.htm. [Accessed 6 March 2015].
[5] E. Finkelstein, W. Graham and R. Malhotra, "Lifetime direct medical costs of childhood obesity," Pediatrics, vol. 133, no. 5, pp. 1-9, 2014.
[6] P. Sung-Chan, Y. Sung, X. Zhao and R. Brownson, "Family-based models for childhood-obesity intervention: A systematic review of randomized controlled trials," Obesity Reviews, vol. 14, no. 4, pp. 26578, 2013.
[7] P. Sacher, M. Kolotourou, P. Chadwick, T. Cole, M. Lawson, A. Lucas and A. Singhal, "Randomized controlled trial of the MEND program: A family-based community intervention for childhood obesity,"
Obesity, vol. 18, no. s1, pp. S62-68, 2010.
[8] http://www.re-aim.hnfe.vt.edu/about_re-aim/index.html\
[9] Kowalski, K. C., Crocker, P. R. E., & Faulkner, R. A. (1997). Validation of the Physical Activity Questionnaire for Older Children. Pediatric Exercise Science, 9, 174-186.
[10] M. Rosenberg, “Rosenberg Self Esteem Scale,” Wesleyan University Press, 1989. [Online]. Available: http://www.socy.umd.edu/quick-links/rosenberg-self-esteem-scale. [Accessed: 24-Nov-2014].
[11] B. K. Mendelson, D. R. White, and M. J. Mendleson, “Children’s global self-esteem predicted by body-esteem but not by weight.,” Percept. Mot. Skills, vol. 80, no. 1, pp. 97–98, Feb. 1995.
[12] R. Goodman, “The Strengths and Difficulties Questionnaire: A Research Note,” J. Child Psychol. Psychiatry, vol. 38, no. 5, pp. 581–586, Jul. 1997.
[13] Francis K, Feinstein R. A simple height-specific and rate-specific step test for children. South Med J 1991; 84: 169–174.

Mend 5-7 recruitment was challenging despite
broadening the eligibility criteria and focusing
on healthy lifestyles. Stakeholders suggested
this was due to lack of problem recognition.
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