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R esidential summer diabetes
camps have existed for de -
cades, and anecdotal ac -
counts of the impact of the

camping experience on participants
have been reported (Rosenbloom,
2001). Several studies report short-
term effects of camp attendance on
coping, self-esteem, and self-efficacy
(Buckner et al., 2007; Sperlich, 1982;
Torok, Kokonyei, Karolyi, Ittzes, &
Tomcsanyi, 2006). Short-term effects
on percent glycosylated hemoglobin
(HgbA1C) were found in two studies
that evaluated camp attendance and
glucose control (Maslow & Lobato,
2009). Camp counselors (older adoles-
cents) described camp participation as
one way to ameliorate the perception
of feeling alone with their disease
(unpublished data, personal commu-
nication, Gary Maslow, MD, Sept 9,
2008). 

Self-efficacy, the concept of build-
ing competence and confidence, has
been used as a mediating variable in
chronic illness management (Ott,
Greening, Palardy, Holderby, &
DeBell, 2000). Self-efficacy improved
in adolescents where interventions
were specifically designed to increase
knowledge and skill practice (Grey,
Boland, Davidson, Li, & Tamborlane,
2000). Resilience, the ability to over-
come obstacles and recognize person-
al strengths, is a concept used in out-
door adventure or camp settings
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(Neill & Dias, 2001). Increased percep-
tion of personal resilience has been
shown when team building, personal
challenges, and outdoor play activities
were used to develop support and
negotiate group dynamics. Therefore,
the purpose of this pilot study was to
measure self-efficacy and resilience in
adolescents who participated in a resi-
dential summer diabetes camp. 

Methods
A descriptive comparative pilot

study was conducted during two ses-
sions of a summer residential diabetes
camp located in the mid-south. Each
year, the camp and conference center
hold two, one-week sessions for chil-
dren and youth with T1DM. The
camp’s mission is to provide a safe and
fun-filled residential camp experience
for children and youth who have dia-
betes mellitus. Camp professionals
direct the full-time summer counsel-

ing staff in the programs and activities
offered. The diabetes program is inter-
laced within each of the camp activi-
ties. The major difference between a
regular camp session and the specialty
camp for diabetes is that there is an
additional activity focusing on dia-
betes education. Counselors with dia-
betes, typically employed for just the
diabetes sessions, are responsible for
the glucose management and work in
conjunction with summer staff to pro-
vide a fun-filled experience. Volunteer
nurses with expertise in diabetes man-
agement are assigned to each cabin
group and facilitate insulin manage-
ment. The camp physician remains
onsite and is available to cabin nurses
when questions arise.

Adolescents 10 to 16 years of age
with parental consent and participant
assent were eligible to participate. The
study was approved by the investiga-
tor’s university Insti tutional Review
Board and the Executive Director of
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the camp and conference center.
Parents and adolescents were contact-
ed prior to camp attendance to offset
any perception of coercion to partici-
pate. Data were collected during the
first 24 hours of the camp week in a
manner that did not interrupt camp
activities. To do this, adolescent cabin
groups were assigned an extra formal
education class on the first day of
camp. The planned activity was data
collection. Individual characteristics
measured were age, gender, race,
duration of T1DM, years of camp
attendance, number of parents in the
home (one parent, both parents, or
blended family), and mode of insulin
therapy (multiple daily injections vs.
continuous insulin infusion). In -
dividual characteristics, except for
race, are collected as a part of the
camp application process. At the time
of data collection, study participants
were asked to describe their race.

Outcome variables were self-effica-
cy (SE), resilience (RZ), and HgbA1C.
The Self-Efficacy for Diabetes Scale
(Grossman, Brink, & Hauser, 1987)
has 33 items and three subscales
(Diabetes SE, General SE, and Medical
SE), and has been used in the adoles-
cent population. Each subscale score
ranges from 1 to 6, with a higher score
reflecting more positive feelings of
self-efficacy. Resilience was measured
by the 15-item Resilience Scale
(Wagnild & Young, 1993), with scores
ranging from 1 to 7. The Resilience
Scale does not have subscales, and
higher scores reflect more positive
feelings of resilience. The HgbA1C was
measured onsite by the Bayer DCA
2000 point of care system. The recom-
mended target HgbA1C for adults is
below 7%; however, the balance
between good control and excessive
hypoglycemia is taken into considera-
tion when setting HgbA1C targets for
children and adolescents (American
Diabetes Association, 2006). The tar-
get HgbA1C goal for adolescents is
below 8%, with gradual lowering of
targets as the adolescent matures. 

Student’s t-test, analysis of vari-
ance, and Pearson’s correlation were
used to compare individual character-
istics on SE, RZ, and HgbA1C.
Standard regression was used for inde-
pendent predictors for years attend-
ing camp and HgbA1C. Based on the
regression sample size formula
(Tabachnick & Fidell, 2001), the num-
ber of independent variables for the
regression model was limited to four.

Resilience
No differences were detected for

gender or mode of insulin therapy for
RZ. Caucasians had significantly lower
RZ scores (5.3 ± 1.2 vs. 5.9 ± 0.94; p <
0.05). Campers living with one parent
scored higher in RZ than campers liv-
ing with both parents or in a blended
home (5.7 ± 0.92 vs. 5.5 ± 1.01 vs. 5.5
± 1.2, respectively; p < 0.05) (see Table
2). 

HgbA1C
No differences were detected for

gender or mode of insulin therapy for
HgbA1C. Overall HgbA1C group mean
was 9.2 ± 2.0 mg/dl. Caucasians had
significantly lower HgbA1C (8.8 ± 1.49
vs. 9.9 ± 2.6; p < 0.05). Subjects living
with both parents had a better HgbA1C
compared to one parent or blended
family homes (8.5 ± 0.86 vs. 9.9 ± 2.6
vs. 9.7 ± 2.4, respectively; p < 0.05) (see
Table 2).

Relationships Among Sample
Characteristics and SE, RZ, and
HgbA1C 

Significant positive correlations
were found for age, SE, and RZ, indicat-
ing a developmental pro cess; as age
increases, perception of confidence and
ability to handle stressful situations
improves. As age increased, HgbA1C
also significantly increased, most likely

Results
Of the 84 eligible campers, 81

(96.4%) participated in the study,
including 31 males (38.2%) and 50
females (61.7%). No differences were
found between camp sessions for
individual characteristics, so the
group was combined for analysis.
Mean age of study participants was
13.4 ± 1.7 years (median 13 years).
Caucasian participants accounted for
65.5% (n = 53), with African
Americans accounting for 32.5% (n =
26). Two percent reported other race
and were not included in analyses by
race. The mean duration of T1DM
was 6.63 ± 3.4 years, and mean camp
attendance was 3.5 ± 2.87 years (see
Table 1). More African Americans
lived in one- parent families (65.4%
vs. 34.6%; p < 0.05). Nearly two-thirds
of campers were on continuous
insulin infusion. 

Self-Efficacy 
No differences were detected for

gender or mode of insulin therapy for
Diabetes SE, General SE, or Medical
SE. Caucasians had significantly lower
Diabetes SE (4.6 ± 0.57 vs. 4.9 ± 0.59;
p < 0.05). No differences in SE were
found based on home situation (see
Table 2). 
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* Two (6.5%) subjects selected “other” for race. Theses two subjects were omitted
from analyses by race. 

Table 1. 
Sample Characteristics

Male 
(n = 31)

Female 
(n = 50)

Total
(N = 81)

Age (Mean Years ± SD) 12.9 ± 1.7 13.7 ± 1.8 13.4 ± 1.7

Race*

Black n (%) 8 (26) 18 (36) 26 (32)

White n (%) 21 (68) 32 (64) 53 (65)

Duration of T1DM (Mean Years ± SD) 6.3 ± 3.4 6.8 ± 3.5 6.63 ± 3.4

Previous Camp Attendance (Years ± SD) 3.2 ± 2.5 3.7 ± 2.9 3.5 ± 2.87

Home Situation

Lives with both parents n (%) 19 (61) 23 (46) 42 (52)

Lives with one parent n (%) 9 (29) 17 (34) 26 (32)

Lives in blended home n (%) 3 (10) 10 (20) 13 (16)

Insulin Therapy

Multiple injections 10 (32) 20 (40) 30 (37)

Continuous insulin infusion (insulin pump) 21 (68) 30 (60) 51 (63)
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a reflection of growing independence
from parents and lack of maturity with
decision making. 

Additionally, two models were
tested for “years attending the camp”
and “HgbA1C” as the dependent vari-
ables (data not shown). Independent
variables included in both models
were Diabetes SE, General SE, Medical
SE, and RZ. For the dependent vari-
able years attending diabetes camp,
no independent variables were statis-
tically significant. The independent
variables explained 1.4% of the total
variability. The Diabetes SE subscale
with a beta coefficient of 0.101 con-
tributed the most to the overall vari-
ance of the model. For the dependent
variable HgbA1C, no independent
variables were statistically significant.
The independent variables con-
tributed 4.3% of the total variability.
Again, the Diabetes SE subscale with a
beta coefficient of 0.228 contributed
the most to the overall variance of the
model. 

Discussion
In T1DM, self-efficacy is one medi-

ating factor for adolescents achieving
the confidence and competence of
good control of diabetes mellitus.
Resilience is the ability to bounce

findings is disheartening. However,
this group had what can be consid-
ered moderately high scores on the
both the SE and RZ scales, so the
influence of the camp may be present.
It would be important to study ado-
lescents who have and have not had
the experience of attending a residen-
tial diabetes camp.

Overall, SE was generally in the
moderately high range, with total
group mean for SE at 4.7 ± 0.61. RZ
was also in the moderately high
range, with total group mean score of
5.53 ± 1.21. Self-reporting of SE and
RZ, while indicating some relative
confidence in decision making and
ability to face life stressors, has not
translated to optimal control in this
group of adolescents.

Conclusion
The camp is only one week in the

lives of these adolescents, and to find
significant influences of camp partici-
pation SE, RZ, or HgbA1C may be pre-
sumptuous. Future studies are needed
to explore the impact of the camp on
SE and RZ, focusing on knowledge
building and life challenges to help
adolescents gain necessary critical
thinking skills to achieve optimal glu-
cose control. Parti cipation in addi-

back after faced with stressful events,
and both concepts are dynamic
processes influenced by the complex
interactions of developmental stages,
personal traits, and environmental
stressors. In this pilot study, the over-
all HgbA1C of 9.2 ± 2.0 mg/dl was dis-
appointing, particularly because there
was no difference in HgbA1C between
those on multiple injection therapy
and those on continuous insulin infu-
sion (insulin pump). Other studies in
different settings have reported better
HgbA1C in children who are on
insulin pump therapy (Boland, Grey,
Oesterle, Fredrickson, & Tamborlane,
1999; Grey, Davidson, Boland, &
Tamborlane, 2001). The insulin pump
is often selected specifically to achieve
improved control of diabetes mellitus.
The high HgbA1C of the adolescent
may signify that decision making
within the group of camp participants
is not mature and that the camp
could concentrate efforts to improve
decision-making skills or bolster the
confidence of these adolescents to
make appropriate decisions. 

Previous years of camp attendance
was not associated with, SE, RZ, or
HgbA1C. Camp participation can
facilitate living with diabetes mellitus,
as stated often by parents and
campers, but the lack of significant

Table 2. 
Self-Efficacy, Resilience, and HgbA1C Outcomes for Diabetes Camp Participants 

Variable n
Diabetes SE

(Range 1 to 6)
General SE

(Range 1 to 6)
Medical SE

(Range 1 to 6)
Resilience

(Range 1 to 7)
HgbA1C 

(%)

Total participants 81

Gender

Male 31 4.1 ± 0.62 4.77 ± 0.74 4.5 ± 1.09 5.9 ± 0.89 9.0 ± 2.1

Female 50 4.7 ± 0.58 4.8 ± 0.85 4.3 ± 1.20 5.2 ± 1.30 9.24 ± 1.89

Race

Caucasian 53 4.6 ± 0.57* 4.7 ± 0.76 5.2 ± 1.20 5.3 ± 1.20* 8.8 ± 1.49*

African American 26 4.9 ± 0.59 4.9 ± 0.89 4.5 ± 1.04 5.9 ± 0.94 9.9 ± 2.6

Mode of Insulin Therapy

Continuous insulin infusion 51 4.7 ± 0.55 4.8 ± 0.79 4.4 ± 1.10 5.4 ± 1.34 8.9 ± 1.5

Multiple daily injections 30 4.7 ± 0.66 4.7 ± 0.85 4.2 ± 1.20 5.5 ± 0.94 9.6 ± 2.5

Home Situation

Lives with both parents 42 4.7 ± 0.61 4.7 ± 0.61 4.4 ± 1.20 5.5 ± 1.01 8.5 ± 0.86

Lives with one parent 26 4.8 ± 0.60 4.8 ± 0.60 4.4 ± 1.10 5.7 ± 0.92^ 9.9 ± 2.6^

Lives in blended home 13 4.7 ± 0.59 4.7 ± 0.59 4.3 ± 1.10 5.5 ± 1.20 9.7 ± 2.4

Note: SE = self-efficacy.
* p ≤ 0.05 between groups.
^ p ≤ 0.05 among groups.
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tional camp-like activities scattered
throughout the year may be one way
to provide educational and support
needs of the adolescent.

Identifying the benefits of camp
attendance is important because there
is little on-going education for adoles-
cents. As access to pediatric endocri-
nologists continues to remain limited,
with estimates in the South of one
endocrinologist for every 367 chil-
dren with diabetes mellitus, opportu-
nities exist to create support systems
to assist in decision-making. The
demand upon pediatric endocrinolo-
gists and the need for expert care will
continue to rise, with a marked
increase in children with obesity and
type 2 diabetes mellitus. 

With estimated ratios of endocri-
nologist to obese children at 25,796 to
1, access will continue to compound
(Lee, Davis, Menon, & Freed, 2008).
This burden is not limited to physi-
cians; as the number of patients
increase within the practice, the bur-
den also increases the demands upon
the certified diabetes educator who,
often hampered by insurance limita-
tions, must focus on newly diagnosed
patients. This leaves adolescents and
their parents responsible for on-going
continued education. Camp atten-
dance may be one way the communi-
ty can assist to solidify the education
provided by health professionals.
Following adolescents who do and do
not attend camp may assist the dia-
betes camp community in gaining
additional insight into optimal pro-
gram development and efforts to meet
needs of this vulnerable population.
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