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Abstract

Background: Structured educational programs focused on diabetes self-management can lead to significant
improvements in blood sugar control and other diabetes-related outcomes. Diabetes camps provide unique
educational experiences for individuals with diabetes. This systematic review aims to investigate the impact of
diabetes camps on hemoglobin A1C (HbA1C) in children with type 1 diabetes.

Methods: Scopus, ISI Web of Science, PubMed, and Google Scholar databases were systematically searched to find
intervention studies that investigated the effect of camp on HbA1C in children with type 1 diabetes. Among the
selected studies, the participants’ knowledge and any changes in insulin dosage were also investigated. The random
effects model was employed to calculate overall effects, and subgroup analyses were performed to identify potential
sources of heterogeneities among the studies.

Findings: A total of 11 clinical trials were included in the meta-analysis. The study results indicated a significant
reduction in HbAlc levels [95% confidence interval (CI): -0.904 to -0.144, mean difference: -0.524, P = 0.007].
Additionally, the intervention did not have a significant effect on the insulin dosage required by the patients (mean
difference: -0.02, 95% CI: -0.07 to -0.04). However, it did significantly enhance patients' knowledge and awareness
(mean difference: 16.95, 95% ClI: 4.95-28.94).

Conclusion: The camp can be beneficial for improving blood sugar levels in individuals with type 1 diabetes while
also enhancing their knowledge.
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OSen 5 i 45 0

Effect size Weight
Study with 95% CI (%)
Misuraca 1996 N -1.43 [-1.60, -1.22] 7.98
Karaguzel 2005 ] -0.54 [-1.10, 0.05] 9.16
Ruzic 2007 B -0.27 [-0.90, 0.38] 9.37
Santiprabhob 2008 e -0.45[-0.81,-0.10] 855
Wang 2008 — R 0.04 [-0.28, 0.39] 9136
Semiz 2000 — R -0.27 [-0.71, 0.16] 8.97
Dehayem 2016 . -0.27 [-0.76, 0.24] 7.27
Deichmann 2013 (a) . -0.68 [-0.94, -0.41] 11.03
Deichmann 2013 (b) ———— -1.54 [-2.01,-1.04] 10.93
Troncone 2021 B 0.32 [-0.33, 0.97] 9.14
Mattsson 2021 B -0.58 [-1.32,0.19] 2.24
e -0.49 [-0.86, -0.11]
overall (I° =90.51%, p = 0.007)
Random-effects DerSimonian-Laird model
2.0 1.5 1.0 0.5 0.0 0.5 1.0
Effect size Weight
Study with 95% CI (%)
Semiz 2000 —— -0.10[ -0.16, -0.04] 19.11
Post 2000 M 0.03[ 0.02, 0.04] 23.93
Karaguzel 2005 ——— 0.07[-0.04, 0.18] 1266
Ruzic 2007 —— -0.06 [ -0.15, 0.03] 15.05
Santiparabhob 2008 —— 0.00[ -0.08, 0.08] 16.90
Dehayem 2016 i -0.05[-0.18, 0.07] 12.35
. ~—alli== -0.02[ -0.07, 0.04]
Overall {I° = 78.10%, p =0.033)
Random-effects DerSimonian—Laird model
2 -1 0 1 2
Effect size Weight
Study with 95% CI (%)
Misuraca 1996 P 27.00[ 2520, 28.80] 2047
Semiz 2000 —— 14.10[ 9.42, 18.78] 19.95
Post 2000 ——27.00[ 21.74, 32.26] 19.79
Karaguzel 2005 —— 1160 4.79, 1841] 19.29
Santiprabhob 2008 B 5.00[ 3.48, 6.52] 2050
Overall (I = 98.88%, p = 0.01) e 1695 4.95, 28.94]
Random-effects DerSimonian—Laird model
0 10 20 30

(7) ooty s as il g (@) ol gl Ju g3 as il (&) (HDALC) Hemoglobin ALC s csas ,usls Y s

https://hsr.mui.ac.ir

VEF g /Y oyl 1YY Jlus /eolls pllas ol alove



http://dx.doi.org/10.48305/jhsr.v21i1.1576
http://hsr.mui.ac.ir/article-1-1617-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-17 ]

[ DOI: 10.48305/jhsr.v21i1.1576 ]

HbAILC , cibs cus 5t

Ol e & Gl ) (5 5 b ob G oS & plgie |y S8 & s
sl el L 5 aisg ansd sl SalS Ky j Bases s o
P g g 5 dig J S lp il gl S oS ding pg e (0l
9o Ll odas G g (V- ¥0) sz )13 resd (65 g s (50
e Uk (il byl daimgiy Cae bS5 «cnl p oglle
Logd)l )13 2 0576 ) (Gglds ((priman S (0 9> |y (Sl (slacaeS’
Oygme oy (=bjgel Aoy S Jols b 9] S Jlie lois 4 1l g2
e Wl 3,05 ity el 51 a5 500 o o 3 531

W30S oo ookl 5,55 50 2 il laga)|

S paSdaaia
U cobd (slacees ol Soleiumn (55950 adlas slaaisl, polol
a0yl cobs 4 e bl g 8555 5 il g HDALC paws e
S 053 48 55 20 4 lagd)l ol o3jsel 5 o> Caple dsy oo
By 4l .l o ST cubs o pie ol @ols 3,05, K ol g
ol clrolSyn)) xS b aoslgls 5 Sl ¢ ziligy slacadlye

OLadod (pizrod IS Jlai )0 Caumon ()l ) Coallis el gl 390
Sl g el e clapadld 105 p oS Ul el el (i
ol p3U 12l 0956 g oS e Sl Ciglis o]

u—“dJﬁ" ,S-U.I-':w
SUSI S g YFAY o)l U Sliiios )b jlas Sy sl yingis
pode oS uily img} 4ueS waae dR.AARI.MUILREC.1401.174
ol ol 9 Slados ciglas Jlo Culox v g 3l e (ool (S5
gl g 002 Gliiss 1850 ) Ken 5l dlwg (pa )5 sl ol
9 Sl wdSdgel (os g ale ()lSen b ol Sy ) &S Hlhanl

Ll o Jos 4 Jl>,a3

References

(Pinls SlaaaS b dianj )3 ol (53950 gl (slaaiBl ¢ 4 L
sla ool 5 lgis oo Jloan] jalo ay ouy] Clllas oS 395 o0 4oy
P S g9 b 4 lie (lUlgrgs 5 3957 (59, 088 J5iS g (il ol
S clacdlbo (05 590 (glm 20,5 (b sals g aldlie glacy,S
095 ol 9 48358 oolitl ] ) J S 09,87 ko | lsiee Jla]
S b (Gl s o Lol atiS o dly o 1 g0 )) ald i coles jd salis
el kel Jas aglic 09,5 plsie 4 wlsige o] (o o ko 09
Do 03l bl waasd douty > alises b Sl iogllas

Gl B 0,05 L assl S5 LS ojlsl 4 b sl wliios
Jis & 55 sl ) iy b e 45 pld |y logis it
il (B glajg) hb oS 98 (gSolr (halo)d S 9w I b Sloy
LT oS ol b)) gz S ) g Gl slocs S 5 2l 50 b sl
o]yt oslle 35 0l Wil o pol by Aitd 13S oS (g8 Sy
s g g )3 933, 5 cs ol el (sl dogye (STt Jolse
Al (pd 4 b @mls )y pglaie 4 25yl sball 09 08l i
oy 93 Al 0 3 kil (cla by, Cosl San &S byl b g aisl ond
s, Sg,) il ooliwl b calisee (sbagd)l I L 5,5 1,8 odliwl 550 o i}
bl a8 a3l gligs @ b oS ool glpl o 2335 Clunl il
Ay Gwliel ) wls lisels
J 355 155 2 pismed 5 gy slad S 3wk Gl gyl ules
AU dl5e 5 35800 2 bl oyl 4 i 5 g5 > & ]
QS Sleys g 193l wlus] o3l 331 5 A5l ALsl i Sje (oo
oot dbatel Al S 555e5 (6355 )0 (ol (elasl dbl b e
Sl i slacy g g lgd) 1o b ayles Bisti |y gl g gl |y 8258
I JUisl 3 039 dn GBS 18 (hj) il el o | S €8
Dgdige WS 3 & QS35 o

S 28 0)lal d)lge (ul 4 (e pSl ddlllae (slacydgion L
ol (V) 290 0amis (gl Bobas amlis 09,8 ] 55 &S udly Anlis 09,5 dlia
alblio ) ain 00 oamlive @l pss U 48 08 o g |y oabaB (¢ pSaomyss yal

1.

2.

Association AD. Classification and Diagnosis of Diabetes: Standards of Medical Care in Diabetes—2020.
Diabetes Care 2020; 43(Suppl. 1): S14-S31.

Harding JL, Pavkov ME, Magliano DJ, Shaw JE, Gregg EW. Global trends in diabetes complications: a review of
current evidence. Diabetologia 2019; 62: 3-16.

Zare H, Zare M, Khalegi DF, Amirabadi F, Shahriari H. Mindfulness and diabetes: Evaluation of effectiveness of
Mindfulness Based Stress Reductionon glycemic control in diabetes. Razi J Med Sci 2013; 20(108): 40-52.
Edraki M, Zarei A, Soltanian M, Moravej H. The effect of peer education on self-care behaviors and the mean
of glycosylated hemoglobin in adolescents with type 1 diabetes: a randomized controlled clinical trial. Int
J Community Based Nurs Midwifery 2020; 8(3): 209.

El Malahi A, Van Elsen M, Charleer S, Dirinck E, Ledeganck K, Keymeulen B, et al. Relationship between time
in range, glycemic variability, HbA1C, and complications in adults with type 1 diabetes mellitus. J Clin
Endocrinol Metab 2022; 107(2): e570-e81.

Svedbo Engstrém M, Leksell J, Johansson U-B, Borg S, Palaszewski B, Franzén S, et al. Health-related quality of
life and glycaemic control among adults with type 1 and type 2 diabetes—a nationwide cross-sectional study.
Health Qual Life Outcomes 2019; 17(1): 141.

Snoek FJ, Skinner TC, editors. Psychology in Diabetes Care. 2™ ed. New York, NY: John Wiley & Sons; 2007.

VEY s ¥ oylad /¥ Jlo [eollis pllss ol aloro A

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v21i1.1576
http://hsr.mui.ac.ir/article-1-1617-en.html

[ Downloaded from hsr.mui.ac.ir on 2026-02-17 ]

[ DOI: 10.48305/jhsr.v21i1.1576 ]

8. Barone MT, Vivolo MA, Madden PB. Are diabetes camps effective? Diabetes Res Clin Pract 2016; 114: 15-22.

9. Whitley HP, Lee R, Steil C, Pillion D. Student pharmacists' service-oriented learning at a camp for children with
type 1 diabetes mellitus. Curr Pharm Teach Learn 2019; 11(8): 825-31.

10. Association AD. Diabetes management at camps for children with diabetes. Diabetes Care 2012; 35 Suppl
1(Suppl 1): S72-5.

11. Marble A. Summer Camps for Diabetic Children. Diabetes 1952; 1(3): 245-51.

12. Maslow GR, Lobato D. Diabetes summer camps: history, safety, and outcomes. Pediatr Diabetes 2009; 10(4):
278-88.

13. Vivolo MA, Ferreira SR, Sustovich C. Experiéncia com coldnia de férias para jovens diabéticos: Proposta de
educacdo e aperfeicoamento profissional. Arq bras endocrinol metab 1993; 37(2): 64-8.

14. Santiprabhob J, Kiattisakthavee P, Likitmaskul S, Chaichanwattanakul K, Wekawanich J, Dumrongphol H, et al.
Glycemic control, quality of life and self-care behavior among adolescents with type 1 diabetes who attended a
diabetes camp. Southeast Asian J Trop Med Public Health 2012; 43(1): 172-84.

15. Vivolo MA, Oliveira OD, Ferreira SR. Educacdo em diabetes: Papel e resultados das coldnias de ferias. Arg Bras
Endocrinol Metabol 1998; 42(6): 444-50.

16. Giorgadze T, Virsaladze D, Koplatadze K. The camping experience reflection on the HbAlc levels in children.
Diabetes Res Clin Pract 2000; 50: 421.

17. Quinn M, Hanna LS, Madden PB. Positive impact of repeat camp attendance on glycemic control in adolescents
with IDDM. Diabetes 1998; 47: 1669.

18. Higgins JP, Altman DG, Ggtzsche PC, Jini P, Moher D, Oxman AD, et al. The Cochrane Collaboration’s tool for
assessing risk of bias in randomised trials. Bmj 2011; 343: d5928.

19. Post EM, Moore JD, lhrke J, Aisenberg J. Fructosamine levels demonstrate improved glycemic control for some
children attending a diabetes summer camp. Pediatr Diabetes 2000; 1(4): 204-8.

20. Misuraca A, Di Gennaro M, Lioniello M, Duval M, Aloi G. Summer camps for diabetic children: an experience
in Campania, Italy. Diabetes Res Clin Pract 1996; 32(1-2): 91-6.

21.Karagiizel G, Bircan I, Erisir S, Bundak R. Metabolic control and educational status in children with type 1
diabetes: effects of a summer camp and intensive insulin treatment. Acta Diabetol 2005; 42: 156-61.

22.Ruzic L, Sporis G, Matkovic BR. High volume-low intensity exercise camp and glycemic control in diabetic
children. J Paediatr Child Health 2008; 44(3): 122-8.

23. Santiprabhob J, Likitmaskul S, Kiattisakthavee P, Weerakulwattana P, Chaichanwattanakul K, Nakavachara P,
et al. Glycemic control and the psychosocial benefits gained by patients with type 1 diabetes mellitus attending
the diabetes camp. Patient Educ Couns 2008; 73(1): 60-6.

24.Wang YC, Stewart S, Tuli E, White P. Improved glycemic control in adolescents with type 1 diabetes mellitus
who attend diabetes camp. Pediatr Diabetes 2008; 9(1): 29-34.

25. Semiz S, Ozarslan Bilgin U, Bundak R, Bircan I. Summer camps for diabetic children: an experience in Antalya,
Turkey. Acta diabetologica 2000; 37: 197-200.

26. Dehayem MY, Takogue R, Choukem S-P, Donfack OT, Katte J-C, Sap S, et al. Impact of a pioneer diabetes
camp experience on glycemic control among children and adolescents living with type 1 diabetes in sub-Saharan
Africa. BMC Endocr Disord 2016; 16: 1-6.

27.Deichmann RE, Hebert AM, Harmeyer ED, Cazabon P, Chavis E. Effects of a diabetes boot cAMP on
hemoglobin alc levels. Ochsner J 2013; 13(2): 194-9.

28. Troncone A, Chianese A, Cascella C, Zanfardino A, lafusco D. Psychological Outcomes in Children and Early
Adolescents With Type 1 Diabetes Following Pediatric Diabetes Summer Camp: A 3-Month Follow-Up Study.
Front Pediatr 2021; 9: 650201.

29. Mattsson S, Adolfsson P, Jendle J, Bengtsson V, Sparud-Lundin C. Empowered by Intertwined Theory and
Practice-Experiences From a Diabetes Sports Camp for Physically Active Adults With Type 1 Diabetes. Front
clin diabetes healthc 2021; 2: 655238.

30. Fegan-Bohm K, Weissherg-Benchell J, DeSalvo D, Gunn S, Hilliard M. Camp for Youth With Type 1 Diabetes.
Curr Diab Rep 2016; 16(8): 68.

31. Hampson SE, Skinner TC, Hart J, Storey L, Gage H, Foxcroft D, et al. Effects of educational and psychosocial
interventions for adolescents with diabetes mellitus: a systematic review. Health Technol Assess 2001; 5(10): 1-79.

32.Whipple K. Attendance at type 1 diabetes camp improves nutrition knowledge in children and adolescents.
[Thesis]. South Kingstown, RI: University of Rhode Island; 2015.

q V¥ Sl /Y o)lads 1YY Jlo /ol pllas Slisios dloxe

https://hsr.mui.ac.ir


http://dx.doi.org/10.48305/jhsr.v21i1.1576
http://hsr.mui.ac.ir/article-1-1617-en.html
http://www.tcpdf.org

