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OBJECTIVE

Diabetes camps are beneficial for campers and include benefits such as increases in
diabetes knowledge, glycemic control, and psychological functioning. Racial/ethnic
minority youth are likely to have poorer diseasemanagement and glycemic control.
We hypothesized that minority youth with type 1 diabetes have reduced partic-
ipation in diabetes summer camps.

RESEARCH DESIGN AND METHODS

We analyzed deidentified data from 5,256 campers with type 1 diabetes who
participated in a network of 48 American Diabetes Association–affiliated summer
camps in2018, andwecomparedparticipation ratesby racial/ethnic category to the
most recent SEARCH for Diabetes in Youth study prevalence rates.

RESULTS

Camper demographicswere significantly different than in the general population of
childrenwith type 1 diabetes (P< 0.001).Minority youthweremore likely to attend
day camp, be first-time campers, and request financial aid, and theywere less likely
to be on insulin pump therapy or use continuous glucose monitors.

CONCLUSIONS

Racial/ethnic minority youth with diabetes are underrepresented in diabetes
camps nationwide.

Racial/ethnic minority youth are consistently shown to have poorer disease man-
agement and glycemic control and more diabetes-related complications (1,2). Some
studies have shown that attending a diabetes camp has significant benefits for
participating youth (3–7), including increases indiabetes-related knowledge, glycemic
control, and psychological functioning. We sought to determine if minority youth
with type 1 diabetes (T1D) have reduced participation in diabetes summer camp
programming.

RESEARCH DESIGN AND METHODS

Retrospective datawere collected (with institutional reviewboard approval) from the
American Diabetes Association (ADA) 2018 summer camp registration database.
Deidentified data from 5,256 campers with T1D from 48 ADA-affiliated camps were
collected through a comprehensive questionnaire completed online by caregivers.
Participant age, sex, race/ethnicity, date of diabetes diagnosis, and socioeconomic
status were obtained. Data on camp name, location, type (day or residential),
length, and cost were available. Participants reported whether it was their first time
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attending diabetes camp, method of
insulin administration (insulin pump or
injections), use of continuous glucose
monitor (CGM), and most recent hemo-
globin A1c (HbA1c).
To address our primary aim, we used

x2 analysis and resulting standardized
residuals ($|2|) to compare the racial/
ethnic makeup of camp participants to
themost recently available (2009) racial/
ethnic makeup of youth with diabetes
across the U.S. from the SEARCH for
Diabetes in Youth (SEARCH) study (8,9).
We also conducted exploratory analy-
ses (one-way ANOVA, Tukey honestly
significant difference tests, and x2 anal-
yses) to better understand existing dif-
ferences between non-Hispanic white
campers and the largest racial/ethnic
minority groups of campers (Hispanic
and black campers).

RESULTS

Camp Characteristics
Campers attended day (20.9%) or resi-
dential camps (79.1%) across 26 U.S.
states with 48 ADA-affiliated programs
(Supplementary Fig. 1). Camps were lo-
cated throughout the U.S. including
northeast (10.7%), southeast (10.7%),
midwest (49.5%), southwest (11.7%),
and west (18.0%) regions. Most campers
(69%) had previously attended diabetes
camp. Camp sessions ranged from 2 to
13 days; day camps (mean 5 4.2 days,
SD5 1.0) were shorter on average than
residential camps (mean 5 6.6 days,
SD5 1.4). Camp costs varied from $0 to
$1,400. Day camps were less expensive
on average (mean 5 $156.49, SD 5
$122.10, range$0–$450) than residential
camps (mean5 $621.35, SD5 $265.87,
range $0–$1,400). Need-based finan-
cial aid was requested from the ADA by
26.8% of campers, of which 86% re-
ceived financial aid. Support ranged
from 5% to 100% of camp fees, with
most campers receiving 50% ormore of
the fee.

Camper Characteristics
Camper age was 4–18 years (mean 5
11.8 years, SD 2.8 years); 55% were
female; and most identified as Cauca-
sian (83.7%). Household income was re-
ported by 74.3% (n5 3,906) of campers,
and 14% reported more than $150,000
per year, while 49.9% reported less than
$75,000 per year and 14% reported
less than $25,000.Most campers (73.1%)

used insulin pump therapy, and 58% used a
CGM.Mean camper-reportedHbA1c was
8.3% (SD5 1.4%, range 4–15%; 67mmol/
mol). Campers’ sociodemographic and
clinical characteristics are presented in
Supplementary Table 1.

Racial/Ethnic Camp Attendance
We compared the proportion of youth
across five racial/ethnic categories in
the ADA 2018 camp registration data-
base to 2009 SEARCH published data
(Supplementary Fig. 2). Camper demo-
graphics were significantly different
from expected given the general pop-
ulation of youth with T1D (P , 0.001).
The effect size was between small and
medium(f50.22).White youth (z57.5)
andAmerican Indian youth (z5 2.0)were
more likely toattendcampthanexpected.
Hispanic (z 5 214.1), black (z 5 26.1),
and Asian/Pacific Islander (z 5 23.9)
youth were less likely to attend.

Racial/Ethnic Differences in Camp
Registry Data
Racial/ethnic differences for camp vari-
ables (camp type, first-time camper, fi-
nancial aid requested) were statistically
significant (P , 0.001) (Table 1). Effect
sizes were generally small (f 0.06–0.22).
Hispanic youth were more likely to at-
tend day camp (z 5 3.5). White youth
were less likely to be first-time campers
(z 5 22.0) or to request financial aid
(z523.7). Black (z5 5.1) and Hispanic
(z 5 3.4) youth were more likely than

expected to be first-time campers and
request financial aid (z5 10.9 and 5.5
respectively).

Diabetes Management and Outcome
Disparities
Racial/ethnic differences in diabetes man-
agement and outcome variables (insulin
delivery, CGM use, HbA1c) were statis-
tically significant (P , 0.001) (Table 1).
White youth were less likely to report
using insulin injections (z 5 23.2) and
more likely to use a CGM (z5 2.3) than
expected. Black (z5 10.4) and Hispanic
(z5 3.6) youthweremore likely to be on
insulin injections and less likely to use a
CGM (z527.3;22.3 respectively). Mean
camper-reported HbA1c was significantly
different across racial/ethnic groups
(P , 0.001). The difference approached
a medium effect size (h2 5 0.04).

CONCLUSIONS

In examining the largest-known diabetes
camp database, we found that racial/
ethnic minority youth with T1D are un-
derrepresented in diabetes camps na-
tionwide. While we know that racial/
ethnic disparities exist in prescribed reg-
imens and health outcomes in T1D, this is
the first report of disparities in diabetes
camp attendance. There are many ben-
efits to attending diabetes camps (3–7),
and our results highlight the importance
of identifying barriers to minority youth
participation to improve access to these
services.

Table 1—Racial/Ethnic Group Differences in Camp and Disease-Related Variables

White NH Black NH Hispanic Test statistic Effect size

Camp type x2(2) 5 18.11 f 5 0.06
Residential 3,515 (80.0) 198 (76.7) 141 (68.1)
Day 879 (20.0) 60 (23.3) 66 (31.9)

Camp visit x2(2) 5 59.58 f 5 0.11
First-time camper 1,284 (29.2) 125 (48.4) 91 (44.0)
Return camper 3,110 (70.8) 133 (51.6) 116 (56.0)

Financial aid x2(2) 5 224.00 f 5 0.22
Requested 1,022 (24.3) 145 (65.6) 90 (48.1)
Not requested 3,187 (75.7) 76 (34.4) 97 (51.9)

Insulin delivery x2(2) 5 178.59 f 5 0.20
Pump 3,226 (76.4) 92 (39.1) 114 (60.3)
Injection 997 (23.6) 143 (60.9) 75 (39.7)

Use of CGM x2(2) 5 153.62 f 5 0.18
Yes 2,663 (61.0) 60 (23.4) 94 (46.1)
No 1,703 (39.0) 196 (76.6) 110 (53.9)

HbA1c, % 8.2 6 1.4 9.5 6 1.9 8.8 6 1.7 F(2, 4,501) 5 102.19 h2 5 0.04

Data are N (%) and mean6 SD. All omnibus tests were significant at the P, 0.001 level. These
exploratory analyses focused on the three largest single racial/ethnic categories in the present
sample. NH, non-Hispanic.
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Black and Hispanic campers have lower
rates of camp attendance than expected
based on the most recent SEARCH data
(8).Minority youth are alsomore likely to
be first-time campers, to attend day camps
as comparedwith residential camps, and to
request financial aid. Cultural preferences,
geographic location, and cost likely influ-
enceminority youth attendance. For exam-
ple, while most campers attend residential
camps and there are more of these camps
in existence, Hispanic youth were much
more likely to attend day camps.
Diabetes campcosts ranged from$0 to

$1,400, with no difference in the cost of
camps attended byminority youth. How-
ever, minority youth were more likely to
request financial assistance. Although
there was a robust system for accessing
financial aid, which reduces the likeli-
hood that these disparities are due to
socioeconomic status, it is possible that
individuals may not know scholarship
funds exist or feel comfortable request-
ing aid.
Despite a high rate of diabetes tech-

nologyuse at camp,we found that insulin
pump and CGM use was higher in white
than in black or Hispanic campers
(2,10–13). While the mean HbA1c for
campers was 8.3%, similar to reported
averages in this age group (10), we also
noted significantly higher average HbA1c
for minority youth (10,12,14).
Study strengths include a large sample

size from diverse communities and a wide
income strata drawn from the largest
network of diabetes camps in the nation.
While the results showclear disparities in
diabetes camp attendance, the reasons
for these disparities cannot be identified
through camper registration data alone.
Limitations of the present data include
that HbA1c and insulin regimens were
patient/parent reported and that infor-
mation regarding health insurance and
parent education level were incomplete.

Finally, while camper data are from2018,
themost recently available diabetes prev-
alence data in the U.S. was published in
2017 documenting incidence and prev-
alence up to 2009; thus, there is a 9-year
gap. Further, the SEARCH study reports
prevalence data for ages 0–19 years, and
camp registrants were limited to ages
4–18 years. Therefore, these age differ-
ences may potentially affect differences
detected in this comparison (9).

In summary, racial/ethnicminority youth
are underrepresented in diabetes camps
nationwide. Future research should fo-
cus on identifying barriers to camp atten-
dance in minority communities so that
outreach programs may be designed to
increase minority participation in the di-
abetes camp experience.
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