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specific 5-2-1-0 health message was delivered to the group by study
staff.

Study procedures
Height/weight measurements, waist circumference, a knowledge

acquisition survey and a Modified Healthy Habits survey were





Measure, Median (IQR) Intervention group (N=14) Control group (N=26) p-value‡

BMI (kg/m2)

Baseline 18.7 (16.8, 23.0) 16.2 (15.2, 18.6) 0.007

Change† 0.5 (-0.2, 0.8) -0.1 (-0.3, 0.4) 0.18

BMI percentile (%)

Baseline 81.5 (54.0, 95.0) 54.0 (24.0, 80.0) 0.04

Change 0 (-2.0, 4.0) -2.5 (-8.0, 2.0) 0.2

Waist circumference (cm)

Baseline 68.9 (62.3,. 75.3) 63.6 (58.5, 67.6) 0.018

Change 0.3 (-1.1, 1.7) 0.8 (-0.5, 2.0) 0.46

Waist circumference percentile (%)

Baseline 77.5 (59.4, 93.5) 64.3 (48.6, 81.9)



Healthy Habit item

Intervention group (N=14) Control group (N=26)

N (%) based on
all N=14

N (%) based on those who didn’t meet
the target at baseline

N (%) based on
all N=26

N (%) based on those who didn’t meet
the target at baseline

Fruit and vegetable servings (Target=5 or more servings each day)

Met target at both baseline and
follow-up 0 (0.0%) - 4 (15.4%) -

Met target at baseline, but
worsened at follow-up 2 (14.3%) - 2 (7.7%) -

Worsened at follow-up 1 (7.1%) 1 (8.3%) 2 (7.7%) 2 (10.0%)

No change 5 (35.7%) 5 (41.7%) 13 (50.0%) 13 (65.0%)

Improved at follow-up 6 (42.9%) 6 (50.0%) 5 (19.2%) 5 (25.0%)

Eat dinner at table with family (Target=7 or more times each week)

Met target at both baseline and
follow-up 4 (28.6%) - 9 (34.6%) -

Met target at baseline, but
worsened at follow-up 2 (14.3%) - 2 (7.7%) -

Worsened at follow-up 4 (28.6%) 4 (50.0%) 2 (7.7%) 2 (13.3%)

No change 2 (14.3%) 2 (25.0%) 4 (15.4%) 4 (26.7%)

Improved at follow-up 2 (14.3%) 2 (25.0%) 9 (34.6%) 9 (60.0%)

Eat breakfast (Target=7 times each week)

Met target at both baseline and
follow-up 11 (78.6%) - 21 (80.8%) -

Met target at baseline, but
worsened at follow-up 1 (7.1%) - 2 (7.7%) -

No change 1 (7.1%) 1 (50.0%) 0 (0.0%) 0 (0.0%)

Improved at follow-up 1 (7.1%) 1 (50.0%) 3 (11.5%) 3 (100.0%)

Eat takeout or fast food (Target=0 times each week)

Met target at both baseline and
follow-up 1 (7.1%) - 6 (23.1%) -

Met target at baseline, but
worsened at follow-up 0 (0.0%) - 2 (7.7%) -

Worsened at follow-up 1 (7.1%) 1 (7.7%) 0 (0.0%) 0 (0.0%)

No change 9 (64.3%) 9 (69.2%) 13 (50.0%) 13 (72.2%)

Improved at follow-up 3 (21.4%) 3 (23.1%) 5 (19.2%) 5 (27.8%)

Drink 8-ounce servings of sugary drinks, including 100% juice (Target=0 servings each week)

Met target at both baseline and
follow-up 6 (42.9%) - 12 (46.2%) -

Met target at baseline, but
worsened at follow-up 0 (0.0%) - 3 (11.5%) -

Worsened at follow-up 1 (7.1%) 1 (12.5%) 1 (3.8%) 1 (9.1%)

No change
- 1 (3.8%�

Improved at follow-up 3 (2! ꀁ�者　 1 (12.5%) 2 (change
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Drink 8-ounce servings of sugary drinks, not including 100% juice (Target=0 servings each week)

Met target at both baseline and
follow-up 8 (57.1%) - 20 (76.9%) -

Met target at baseline, but
worsened at follow-up 1 (7.1%) - 4 (15.4%) -

No change 1 (7.1%) 1 (20.0%) 0 (0.0%) 0 (0.0%)

Improved at follow-up 4 (28.6%) 4 (80.0%) 2 (7.7%) 2 (100.0%)

Drink 8-ounce servings of water (Target=5 or more servings each week)

Met target at both baseline and
follow-up 1 (7.1%) - 2 (7.7%) -

Met target at baseline, but
worsened at follow-up 2 (14.3%) - 2 (7.7%) -

Worsened at follow-up 2 (14.3%) 2 (18.2%) 1 (3.8%) 1 (4.5%)

No change 3 (21.4%) 3 (27.3%) 9 (34.6%) 9 (40.9%)

Improved at follow-up 6 (42.9%) 6 (54.5%) 12 (46.2%) 12 (54.5%)

Table 3: Changes in responses to the healthy habits questionnaire, by study group.

Discussion
The current study aimed to assess the impact of family-centered

health education incorporating 5-2-1-0 principles with cooking and
physical activities. Our study findings indicate that our pilot
intervention resulted in improved knowledge about healthy habits, but
did not significantly impact healthy habits or BMI. Although
improvement in fruit and vegetable intake and decreased consumption
of sugary drinks was present, this was not statistically significant with
our small sample size.

We did not observe improvements in BMI in our study, but other
obesity intervention programs within the YMCA have. One YMCA
study of overweight and obese children ages 6-11 years found that
physical activity sessions three times per week for three months (one of
these sessions each week was for families), along with 10 weekly
nutrition education classes for parents using a standard Eat Smart and
Move More Curriculum, resulted in significant reductions in BMI and
improvements in healthy diet and activity behaviors at 3, 5, and 12
months [26]. This intervention was higher powered with a total of 42
participants and was more C䘠
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