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Introduction

Childhood obesity is a grave public health concern in the 
United States.1-3 Obesity affects 20.6% of adolescents prefer-
entially females, minorities, and lower socioeconomic 
classes.4-6 The first-line treatment for pediatric obesity is gen-
eral lifestyle modifications.7,8 However, this is particularly 
challenging in youth as they eat whatever is readily available 
at home or school9 and have lower interest in being part of 
“adult exercise” like exercising at a gym and taking walks.10,11 
Adolescents who belong to a minority race/ethnicity or to a 
lower socioeconomic status have lower access to healthy 
foods like fruits and vegetables,12 and to safe spaces for exer-
cise as they might be living in unsafe neighborhoods.13,14 
This can further exacerbate sedentary lifestyles when school 

is out of session, which puts them at increased risk for excess 
weight gain during the summer.15,16

Forever-Fit Summer Camp (FFSC) was an initiative 
started by a nonprofit organization in Indianapolis, Indiana, 
in 2011. This organization served predominantly minority 
youth who were on summer break from school by providing 
a safe place for kids to be during the day, encouraging the 
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recommended amount of daily physical activity to promote 
physical fitness, and serving healthy meals and snacks. 
Although the program was designed to provide general 
health education, there was no emphasis on weight loss.

The aim of this analysis was to assess the efficacy of a 
summer day camp that emphasized healthy lifestyle instead 
of weight loss on anthropometric, cardiovascular, and phys-
ical fitness parameters. We hypothesized that 6 weeks of 
FFSC would be associated with decreased body mass index 
(BMI) of participants, despite the lack of emphasis on 
weight loss. We also expected that in the relatively short 
period, measures of cardiovascular fitness and physical 
strength would improve.

Methods

Study Design and Participants

This study is a retrospective review of data obtained at 
FFSC during the years 2013-2018. The FFSC program was 
organized annually by the American Foundation for 
Preventive Medicine (AFPM), a nonprofit charitable orga-
nization in Indianapolis, Indiana. Participants were enrolled 
in partnership with the school system and with support from 
other partnering not-for-profit organizations. The program 
accommodated adolescents between the ages of 8 and 12 
years with a BMI of 85th percentile or more for age and 
gender. The cost of the program was $100 weekly to cover 
the expenses of meals and activities with the availability of 
financial assistance. Our local institutional review board 
approved this data analysis (Protocol ID: 1804190389, 
approved 06/21/2018).

Forever-Fit Program

The FFSC took place over 6 weeks between June and July 
of every year on a 24-acre farm located near downtown 
Indianapolis, Indiana (http://www.foreverfitcamp.org/). 
The program aimed to promote healthy lifestyles by engag-
ing youth to participate in physical activities that could be 
enjoyed throughout the life span, including learning to 
swim. Meals and snacks were provided and included fresh 
produce from the farm, with coinciding nutrition education. 
A typical day at FFSC included tending to the vegetable 
garden or animals, participating in indoor and outdoor 
group activities (Zumba, swimming, scavenger hunt, or 
kick ball) and group sessions to promote the development 
of interpersonal communication skills (Table 1).

Measures

Anthropometric and physical measures were documented on 
the first day of camp (baseline) and on the second day of the 
last week of camp (week 6). The measures documented were: 
BMI calculated using the formula: weight [in kilograms]/

height squared [in meters],17 waist circumference measured 
at the midpoint between the lowest rib and the iliac crest [in 
inches],18 and resting heart rate (HR) and blood pressure, 
which were documented after resting for 5 minutes. Blood 
pressure was measured using a sphygmomanometer.19 
Participants were also assessed for their capacity to do push-
ups, curl-ups, and squats at baseline and at follow-up. 
Between 2013 and 2018, the volunteer staff of each cohort 
documented anthropometric and physical measures. As the 
setting of this camp was not intended to be a research project, 
the stadiometers and scales used were not uniform through-
out the years and hence, could not be documented for the 
purposes of this analysis. Six-week data were only available 
for participants who finished the program.

Data Analysis

Data were analyzed using Statistical Package for the Social 
Sciences 25 (SPSS 25). We used paired-sample t tests to 
determine the effect of FFSC on BMI, resting HR, systolic 
blood pressure (SBP), diastolic blood pressure (DBP), as 
well as physical fitness parameters: number of pushups, 
curl-ups, and chair squats. Data from each cohort (2013-
2018) were analyzed separately because the participants 
varied from year to year.

Results

The available baseline characteristics of the participants by 
year are shown in Table 2. Between 2013 and 2018, the 
number of participants (N = 179) varied between 24 and 36 
participants per cohort with a mean age of 10.6 ± 1.6 years 
and a majority of female (71%) and black (70%) partici-
pants. Most participants attended a single year (n = 108), 
but some attended multiple years (n = 71).

Anthropometric, physical, and fitness measures at base-
line and after completion of the 6-week program are detailed 
in Table 3. On average, during a 6-week session, BMI 
decreased by 0.8 ± 0.7 kg/m2, waist circumference 
decreased by 1.0 ± 1.3 in. Resting HR decreased by 8.5 ± 
11.1 bpm, SBP decreased by 6.4 ± 10.1 mmHg, and dia-
stolic DBP decreased by 6.3 ± 8.8 mmHg. Participants also 
demonstrated improved physical fitness as shown by the 
increased number of pushups by 5.8 ± 7.5, curl-ups by 6.7 
± 9.1, and chair squats by 7.7 ± 8.5.

Discussion

The need for efficacious interventions for the prevention and 
management of obesity in youth is urgent, now more than 
ever, as the obesity-related medical conditions continue to 
rise. We found that participation in a 6-week summer day 
camp that emphasized general health rather than weight loss 
results in lower BMI and waist circumference, lower HR, 
SBP, and DBP, and a higher capacity of doing push-ups, 

http://www.foreverfitcamp.org/


3

T
ab

le
 1

. 
W

ee
kl

y 
A

ct
iv

iti
es

 a
t 

Fo
re

ve
r-

Fi
t 

Su
m

m
er

 C
am

p.

Fo
re

ve
r-

Fi
t 

Su
m

m
er

 C
am

p 
Sc

he
du

le
W

ee
k 

2–
20

17

 
M

on
da

y
T

ue
sd

ay
W

ed
ne

sd
ay

T
hu

rs
da

y
Fr

id
ay

7:
30

-8
:3

0
T

ue
sd

ay
 p

ar
en

t 
w

ei
gh

-in
/D

ro
p 

of
f/M

or
ni

ng
 w

al
k 

(a
pp

ro
xi

m
at

el
y 

2 
m

ile
s)

8:
30

-9
:3

0
Br

ea
kf

as
t 

(F
oo

d 
pr

ep
, E

at
, J

ou
rn

al
)

9:
30

-9
:4

5
Fi

ni
sh

 m
ou

nd
G

ro
up

 g
am

e
A

ll-
da

y 
fie

ld
 t

ri
p

Ba
g 

lu
nc

he
s

G
ro

up
 c

ho
re

R
es

er
ve

 O
ffi

ce
rs

’ T
ra

in
in

g 
C

or
ps

 (
R

O
T

C
)

9:
45

-1
1:

00
G

et
 d

ir
ty

C
er

am
ic

s
th

en
 b

ik
es

C
ho

re
s

••
A

ni
m

al
s

••
G

ar
de

n
••

In
si

de
••

O
ut

si
de

C
am

pt
ow

n 
at

 E
ag

le
 

C
re

ek
Z

um
ba

 w
ith

 D
e!

R
O

T
C

11
:0

0-
12

:0
0

T
en

ni
s 

G
ro

up
 1

G
ro

up
s 

B/
C

N
ex

t 
w

ee
k 

G
ro

up
s 

A
/D

T
en

ni
s 

G
ro

up
 2

St
at

io
ns

••
C

ar
di

o
••

Fl
ex

ib
ili

ty
••

M
us

cu
la

r 
st

re
ng

th

La
ps

 fo
r 

co
ol

 d
ow

n
 

12
:1

5-
12

:3
0

G
at

he
r/

H
an

d 
w

as
hi

ng
12

:3
0-

1:
00

Lu
nc

h 
(E

at
, J

ou
rn

al
, L

un
ch

 c
ho

re
s)

1:
00

-1
:3

0
A

ft
er

no
on

 w
al

k 
(a

pp
ro

xi
m

at
el

y 
2 

m
ile

s)
/S

tr
et

ch
in

g
1:

30
-2

:3
0

S
ta

ti
on

s
• 

C
ar

di
o

• 
Fl

ex
ib

ili
ty

• 
M

us
cu

la
r 

st
re

ng
th

N
ut

ri
ti

on
 a

nd
 B

en
H

al
f g

ro
up

s/
ea

ch
 g

ro
up

 3
0-

m
in

 
se

ss
io

n 
an

d 
sw

itc
he

s
C

la
ss

es
:

N
ut

ri
tio

n 
Po

rt
io

n 
si

ze
s

U
.S

. K
id

s 
A

ct
iv

it
y

••
G

ro
up

s 
1 

an
d 

2 
 

1:
00

-1
:3

0
••

G
ro

up
s 

3 
an

d 
4 

1:
30

-2
:0

0
C

ra
ft

s
W

hi
le

 o
ne

 g
ro

up
 is

 w
ith

 
U

.S
. K

id
s,

 o
th

er
s 

ar
e 

do
in

g 
af

te
rn

oo
n 

la
ps

.
Sw

itc
h 

in
to

 s
w

im
 w

ea
r

D
av

e 
C

re
el

H
al

f g
ro

up
s/

ea
ch

 g
ro

up
 4

5-
m

in
 

se
ss

io
n 

an
d 

sw
itc

he
s

S
of

tb
al

l f
or

 a
ct

iv
it

y 
sw

it
ch

S
oc

ce
r 

fo
r 

ac
ti

vi
ty

 s
w

it
ch

(c
on

tin
ue

d)



4	

Fo
re

ve
r-

Fi
t 

Su
m

m
er

 C
am

p 
Sc

he
du

le
W

ee
k 

2–
20

17

 
M

on
da

y
T

ue
sd

ay
W

ed
ne

sd
ay

T
hu

rs
da

y
Fr

id
ay

2:
30

-4
:3

0
B

ac
k 

fr
om

 fi
el

d 
tr

ip
 3

:0
0

G
am

es
 

 
S

w
im

m
in

g
Po

ol
 P

us
he

rs
••

G
ro

up
 A

••
G

ro
up

 B
H

ou
r 

of
 s

w
im

 in
st

ru
ct

io
n

N
ew

 t
o 

po
ol

ac
tiv

ity
••

G
ro

up
 C

••
G

ro
up

 D
(g

ro
up

s 
ar

e 
sw

itc
he

d 
w

ith
 

dr
y 

la
nd

 a
ct

iv
ity

 g
oi

ng
 in

 
th

e 
w

at
er

)

S
w

im
m

in
g

Po
ol

 P
us

he
rs

••
G

ro
up

 A
••

G
ro

up
 B

H
ou

r 
of

 s
w

im
 in

st
ru

ct
io

n
N

ew
 t

o 
po

ol
ac

tiv
ity

••
G

ro
up

 C
••

G
ro

up
 D

(g
ro

up
s 

ar
e 

sw
itc

he
d 

w
ith

 d
ry

 la
nd

 
ac

tiv
ity

 g
oi

ng
 in

 t
he

 w
at

er
)

S
po

rt
s 

S
ta

ti
on

s
B

as
ke

tb
al

l
S

oc
ce

r
T

en
ni

s

S
w

im
m

in
g

P
oo

l P
us

he
rs

••
G

ro
up

 A
••

G
ro

up
 B

H
ou

r 
of

 s
w

im
 in

st
ru

ct
io

n
N

ew
 t

o 
po

ol
ac

ti
vi

ty
••

G
ro

up
 C

••
G

ro
up

 D
(g

ro
up

s 
ar

e 
sw

itc
he

d 
w

ith
 

dr
y 

la
nd

 a
ct

iv
ity

 g
oi

ng
 in

 
th

e 
w

at
er

)

S
w

im
m

in
g

P
oo

l P
us

he
rs

••
G

ro
up

 A
••

G
ro

up
 B

H
ou

r 
of

 s
w

im
 in

st
ru

ct
io

n
N

ew
 t

o 
po

ol
ac

ti
vi

ty
••

G
ro

up
 C

••
G

ro
up

 D
(g

ro
up

s 
ar

e 
sw

itc
he

d 
w

ith
 

dr
y 

la
nd

 a
ct

iv
ity

 g
oi

ng
 in

 t
he

 
w

at
er

)
4:

30
-5

:0
0

S
na

ck
/J

ou
rn

al
 P

re
p 

B
ik

es
5:

00
-5

:3
0

P
ic

k-
up

/F
re

e 
pl

ay
5:

30
-7

:3
0

C
lo

si
ng

 a
nd

 C
le

an
 u

p
F

am
ily

 Z
um

ba
P

ar
en

t’
s 

N
ig

ht
: D

r 
T

ho
m

as
C

oo
ki

ng
 D

em
o:

 C
he

f S
uz

an
ne

T
ab

le
 1

. (
co

nt
in

ue
d)



5

T
ab

le
 2

. 
Pa

rt
ic

ip
an

t 
C

ha
ra

ct
er

is
tic

s 
at

 B
as

el
in

e.

C
ha

ra
ct

er
is

tic

Y
ea

r

20
13

 (
n 
=

 2
4)

20
14

 (
n 
=

 2
4)

20
15

 (
n 
=

 3
0)

20
16

 (
n 
=

 3
1)

20
17

 (
n 
=

 3
4)

20
18

 (
n 
=

 3
6)

A
ge

, y
, m

ea
n 
±

 S
D

9.
9 
±

 1
.9

11
.5

 ±
 1

.4
10

.6
 ±

1.
5

10
.8

 ±
 1

.5
10

.7
 ±

 1
.7

10
.5

 ±
 1

.6
Se

x,
 fe

m
al

e,
 n

 (
%

)
18

 (
75

.0
)

12
 (

50
.0

)
20

 (
66

.7
)

24
 (

77
.4

)
24

 (
70

.6
)

27
 (

75
.0

)
R

ac
e,

 n
 (

%
)

 
Bl

ac
k

17
 (

71
.0

)
17

 (
77

.0
)

19
 (

60
.0

)
23

 (
74

.2
)

21
 (

62
.0

)
27

 (
75

.0
)

 
W

hi
te

6 
(2

5.
0)

3 
(1

4.
0)

8 
(2

6.
7)

3 
(9

.7
)

7 
(2

0.
0)

6 
(1

6.
6)

 
O

th
er

1(
4.

0)
2 

(9
.0

)
3 

(1
3.

3)
5 

(1
6.

1)
6 

(1
8.

0)
3 

(8
.4

)
D

ro
po

ut
, n

 (
%

)
4 

(1
7.

0)
9 

(4
0.

0)
0 

(0
.0

)
0 

(0
.0

)
5 

(1
5.

0)
2 

(5
.5

)



6	

T
ab

le
 3

. 
A

nt
hr

op
om

et
ri

c,
 P

hy
si

ca
l, 

an
d 

Fi
tn

es
s 

M
ea

su
re

s 
at

 B
as

el
in

e 
(W

k1
) 

an
d 

A
ft

er
 6

 W
ee

ks
 (

W
k6

) 
of

 P
ar

tic
ip

at
io

n 
in

 F
or

ev
er

-F
it 

C
am

p.
a

M
ea

su
re

Y
ea

r

20
13

 (
n 
=

 2
0)

20
14

 (
n 
=

 1
3)

20
15

 (
n 
=

 3
0)

20
16

 (
n 
=

 3
1)

20
17

 (
n 
=

 2
9)

20
18

 (
n 
=

 3
6)

W
k1

W
k6

P
W

k1
W

k6
P

W
k1

W
k6

P
W

k1
W

k6
P

W
k1

W
k6

P
W

k1
W

k6
P

BM
I (

kg
/m

2 )
30

.7
 ±

 6
.6

29
.5

 ±
 6

.4
.0

0*
31

.0
 ±

 5
.2

30
.3

 ±
 5

.0
.0

0*
32

.9
 ±

 6
.9

32
.3

 ±
 6

.7
.0

0*
32

.9
 ±

 6
.5

32
.4

 ±
 6

.4
.0

0*
33

.6
 ±

 7
.8

32
.6

 ±
 7

.9
.0

0*
31

.9
 ±

 8
.7

30
.9

 ±
 8

.5
.0

0*
W

ai
st

 (
in

)
—

—
b

37
.4

 ±
 6

.0
36

.6
 ±

 5
.8

.0
1*

39
.1

 ±
 6

.5
38

.0
 ±

 6
.0

.0
0*

40
.0

 ±
 5

.8
39

.1
 ±

 5
.6

.0
0*

37
.2

 ±
 6

.1
35

.5
 ±

 6
.1

.0
0*

37
.7

 ±
 7

.5
36

.8
 ±

 6
.8

.0
0*

H
R

91
.3

 ±
 1

1.
9

81
.0

 ±
 9

.7
.0

0*
78

.9
 ±

 1
4.

6
78

.2
 ±

 1
1.

3
.8

3
85

.2
 ±

 1
0.

1
82

.8
 ±

 9
.8

.0
9

81
.7

 ±
 9

.3
73

.3
 ±

 8
.8

.0
0*

95
.7

 ±
 1

5.
7

75
.6

 ±
 1

0.
0

.0
0*

86
.3

 ±
 1

0.
9

80
.3

 ±
 1

0.
0

.0
0*

SB
P 

(m
m

H
g)

11
8.

6 
±

 1
2.

2
11

2.
2 
±

 1
5.

0
.0

7
11

9.
2 
±

 1
2.

3
11

7.
8 
±

 1
0.

6
.5

7
11

6.
5 
±

 1
0.

3
11

4.
4 
±

 8
.0

.0
3*

11
8.

0 
±

 7
.8

10
9.

1 
±

 8
.9

.0
0*

12
5.

8 
±

 1
8.

4
11

2.
5 
±

 1
1.

4
.0

0*
11

8.
9 
±

 1
3.

6
11

4.
6 
±

 8
.3

.0
0*

D
BP

 (
m

m
H

g)
80

.0
 ±

 1
2.

0
71

.2
 ±

 7
.4

.0
0*

75
.8

 ±
 1

2.
2

72
.3

 ±
 6

.6
.2

6
74

.0
 ±

 7
.3

72
.0

 ±
 6

.0
.0

1*
77

.7
 ±

 8
.9

69
.6

 ±
 5

.2
.0

0*
78

.9
 ±

 1
2.

2
66

.5
 ±

 5
.5

.0
0*

74
.4

 ±
 7

.5
71

.7
 ±

 5
.8

.0
0*

Pu
sh

up
s

3.
4 
±

 4
.8

8.
6 
±

 5
.7

.0
0*

7.
3 
±

 3
.9

8.
4 
±

 5
.1

.3
7

16
.9

 ±
 9

.4
22

.3
 ±

 8
.3

.0
0*

1.
0 
±

 2
.1

3.
1 
±

 4
.4

.0
0*

17
.8

 ±
 8

.2
26

.8
 ±

 1
1.

4
.0

0*
13

.2
 ±

 1
0.

0
22

.4
 ±

 1
7.

0
.0

0*
C

ur
l-u

ps
10

.9
 ±

9.
4

19
.1

 ±
12

.3
.0

0*
4.

2 
±

 5
.4

10
.0

 ±
 5

.0
.0

2*
16

.6
 ±

 6
.5

17
.5

 ±
 6

.4
.4

0
4.

5 
±

 6
.0

9.
4 
±

 1
0.

1
.0

0*
16

.1
 ±

 1
0.

7
22

.0
 ±

 8
.5

.0
0*

12
.4

 ±
 8

.2
27

.0
 ±

 1
7.

4
.0

0*
C

ha
ir

 s
qu

at
s

32
.2

 ±
 1

1.
0

42
.9

 ±
 1

4.
1

.0
0*

40
.6

 ±
 6

.0
42

.1
 ±

 8
.3

.3
6

38
.6

 ±
 9

.5
40

.0
 ±

 7
.8

.2
7

31
.0

 ±
 6

.7
43

.3
 ±

 6
.9

.0
0*

36
.0

 ±
 1

1.
7

48
.0

 ±
 1

2.
7

.0
0*

30
.6

 ±
 9

.8
37

.3
 ±

 1
1.

2
.0

0*

A
bb

re
vi

at
io

ns
: B

M
I, 

bo
dy

 m
as

s 
in

de
x;

 H
R

 =
 r

es
tin

g 
he

ar
t 

ra
te

; S
BP

, r
es

tin
g 

sy
st

ol
ic

 b
lo

od
 p

re
ss

ur
e;

 D
BP

, r
es

tin
g 

di
as

to
lic

 b
lo

od
 p

re
ss

ur
e.

a V
al

ue
s 

ar
e 

pr
es

en
te

d 
as

 m
ea

n 
±

 s
ta

nd
ar

d 
de

vi
at

io
n.

b In
 t

he
 y

ea
r 

of
 2

01
3,

 w
ai

st
 c

ir
cu

m
fe

re
nc

e 
w

as
 n

ot
 d

oc
um

en
te

d 
pe

r 
pr

ot
oc

ol
. H

en
ce

, t
he

se
 d

at
a 

w
er

e 
ex

cl
ud

ed
 fr

om
 t

he
 d

at
a 

se
t.

*D
en

ot
es

 s
ta

tis
tic

al
 s

ig
ni

fic
an

ce
 w

ith
 P

 <
 .0

5.



El Mikati et al	 7

curl-ups and squats. This is important as proof-of-principle 
that participation in engaging, structured summer programs 
such as FFSC can rapidly improve BMI, markers of cardio-
vascular health, and measures of fitness.

In children with obesity, accelerated weight gain occurs 
in the summer break from school15,20-22 with some reports 
suggesting that childhood obesity only increases during the 
summer.23 During summer, with the absence of the struc-
ture and/or fitness programs at schools, children might lead 
a more sedentary lifestyle with increased access to 
unhealthy food, both of which promote excessive weight 
gain.20 Our findings indicate that participating in a struc-
tured physical activity program during the summer can halt 
this seasonal progressive weight gain and even promote a 
decrease in BMI, despite there being no emphasis on 
weight loss during the camp. Thus, summertime or other 
prolonged breaks from school may provide a window of 
opportunity to address the prevention and treatment of 
childhood obesity without the need to advertise it as such. 
Public health interventions such as this program that pro-
mote healthier lifestyles are vital if we are to reverse the 
obesity epidemic. In fact, this strategy may prove more 
effective than traditional strategies targeting youth with the 
goal of weight loss especially when the data from summer 
camps has been inconsistent with some studies report-
ing improved BMI, anthropometric measures and aerobic 
fitness24-26 while others reporting no significant changes in 
these outcomes.27 Although our results mirror those of 
projects published earlier,24-26,28,29 this is the first study, to 
our knowledge, to show that a nonresidential, summer-day 
program lasting for only 6 weeks is efficacious for weight 
loss and cardiovascular fitness improvement, despite its 
lack of emphasis on weight management.

The strengths of this study lie in that it offers an assess-
ment of a robust comprehensive summer program that is 
designed to tackle multiple risk factors for obesity, without 
advertising itself as such and not emphasizing weight loss 
as a concept the youth needed to internalize. The program-
ming is enjoyable to the youth participants and families find 
great value in participation, as evident by the low attrition 
rate. This study, however, is limited by the absence of a con-
sistent protocol for the documentation of the anthropomet-
ric measures, the absence of long-term data and data during 
the school year, the low numbers of participants who can 
enroll during any one year and the availability of the pro-
gram at one site. However, the structure and model for such 
a program can be readily replicated and thus could be trans-
lated and disseminated for broader use.

Conclusion

More effective strategies for prevention and management of 
childhood obesity are critically needed. If funding were 
available to support the implementation of programs such 

as the FFSC on a more regular basis, it may be possible for 
more youth to achieve health and fitness goals. Despite the 
lack of emphasis on weight loss as the primary goal, such 
programs provide significant benefit to families and youth 
while improving public health.
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