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Introduction

Continuous subcutaneous insulin infusion (CSII) via pump injectors first became a treatment option for patients 
with type 1 diabetes in the 1970s and has had increasing use. Several studies have demonstrated a clinically important 
improvement in hemoglobin A1c levels and a reduction in blood glucose variability as well as in hypoglycemic episodes 
in patients treated with CSII as compared with multiple daily injections (MDI).1–3 Several studies that explored 
quality of life (QOL) suggested that patients undergoing CSII are significantly more satisfied with treatment than 
those receiving MDI.4–10 These studies have used prospective comparisons in defined groups, typically from a single 
research center during the transition of patients to insulin pump therapy, thus representing potentially biased samples. 
There is little information about the QOL perceptions of insulin pump therapy in unselected children with type 1 
diabetes in a community setting.11–15 We used a World Health Organization survey instrument that was modified and 
adapted to address areas related specifically to diabetes, using the Community Assessment Instrument Pre-Test 17 and 
WHOQOL-BREF16 at Camp Floyd Rogers, a 1-week summer camp for children with diabetes (ages 8–18 years old).  
The camp is located in Eastern Nebraska, a region that encompasses both urban and rural areas, thereby providing an 
unselected community sample.

Fifty-three children (33 females and 20 males) participated in the survey. Their ages ranged from 9 to 17 years old, 
with an average age of 12.6 ± 2.2 for all participants. More children used pumps (34) as compared with those who 
received conventional injections.17 Thirty-three of the 34 children in the CSII group were European American, and 
1 child was African American. The conventional group included 1 Native American child, 2 Latino children, and 
1 African American child. The results are summarized in Table 1. Comparisons between the insulin pump group 
and the conventional injection group were most remarkable because of the lack of significant separation of variables. 
The two groups were comparable in parental education, frequency of intensive glucose testing (75–80%), visits to 
an endocrinologist and ophthalmologist; emergency room visits, and hospitalizations. The families of insulin pump  
users did have a moderately higher overall income, but health insurance was equivalent. The difference in average 
hemoglobin A1c in the insulin pump-treated children (8.1 ± 0.2) as compared with that of the conventional insulin 
group (8.8 ± 0.5) did not reach statistical significance.

The subjective QOL child questionnaire demonstrated similar rankings on most measures, with the exception of three 
areas: perceived self-efficacy, perceived personal safety, and frequency of negative feelings (Table 1). Children receiving 
MDI reported more frequent negative feelings and felt less safe and less confident than children with insulin pumps.
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Table 1. 
Comparison of Diabetes Care in Insulin Pump-Treated Children and Those Receiving Multiple Daily Injectionsa

Variable Insulin pump Multiple daily injections

Highest grade completed 6.7 ± 0.5 6.5 ± 0.7

Duration diabetes, years 6.3 ± 0.4 5.4 ± 0.6

Age developed diabetes, years 6.5 ± 0.4 8.0 ± 0.7

How many times do you test daily? 6.6 ± 0.4 5.5 ± 0.3

How many shots daily? 3.4 ± 0.8 3.0 ± 1.0

Hemoglobin A1c 8.1 ± 0.2 8.8 ± 0.5

Care by an endocrinologist 79% 76%

Pediatrician primary physician 51% 59%

Annual ophthalmologist visit 89% 79%

Parental college education 42% 28%

Annual family income, $ 79,000 ± 5000 56,000 ± 7000b

Private or PPO insurance, % 95% 81%

Quality of Life Measures

1. How much do you enjoy life? 4.6 ± 0.6 4.4 ± 1.0

2. Are you satisfied with your health? 3.7 ± 0.9 3.8 ± 1.3

3. To what extent do you feel that you can do what you need to do? 4.1 ± 0.9  3.2 ± 1.7c

4. Do you feel that daily habits can keep diabetes symptoms under control? 3.8 ± 1.2 3.8 ± 1.2

5. How informed are you about type 1 diabetes and treatment? 4.4 ± 0.8 4.2 ± 1.0

6. How do you rate your care from your doctor? 4.6 ± 0.6 4.4 ± 1.0

7. How comfortable do you feel discussing questions or concerns with your 
health provider? 3.8 ± 1.1 3.7 ± 1.4

8. How safe do you feel in everyday life? 4.4 ± 0.7  3.8 ± 1.0c

9. Do you have energy for everyday life? 4.4 ± 0.7 3.9 ± 1.3

10. How often do you have negative feelings? 4.0 ± 0.9  3.1 ± 1.2c

a The above data represent the composite of adult and children’s responses. The average responses for participants using CSII versus MDI 
for the respective categories are shown on a scale of 1–5. For questions 1–9, “5” represents “very much” and “1” represents “not at all.” 
For question 10, “5” represents “never” and “1” represents “always.” As the table indicates, participants using CSII reported better QOL  
on several measures.

b p < 0.01
c p < 0.05

Discussion
We believe that our study represents a valid attempt to evaluate insulin pump usage in an unselected cross-section 
of a pediatric diabetes population with no ties to any particular health care provider groups. Although the patient 
population was drawn from a relatively limited geographic area, Eastern Nebraska is a reasonably heterogeneous 
community with two large urban centers (Lincoln and Omaha) as well as rural areas.

One of the most significant observations was the high frequency of insulin pump usage. About 60% of the children 
used insulin pumps. This is surprising because the best estimate of insulin pump usage in the type 1 diabetes population 
varies from 15 to 20%.18,19 Our QOL survey did expose a potential trend toward greater satisfaction in the insulin 
pump group, providing reassurance as insulin pump usage continues to broaden in the United States.



581

Improved Quality of Life in Unselected Insulin Pump-Treated Children  
with Type 1 Diabetes in Eastern Nebraska Rendell

www.journalofdst.orgJ Diabetes Sci Technol Letter to the Editor

Funding:

This study was funded by Rose Salter Medical Research Foundation, Omaha, Nebraska.

References:

1.	 Hughes CR, McDowell N, Cody D, Costigan C. Sustained benefits of continuous subcutaneous insulin infusion. Arch Dis Child.  
2012;97(3):245–7.

2.	 Bruttomesso D, Costa S, Baritussio A. Continuous subcutaneous insulin infusion (CSII) 30 years later: still the best option for insulin therapy. 
Diabetes Metab Res Rev. 2009;25(2):99–111.

3.	 Rubin RR, Peyrot M, Chen X, Frias JP. Patient-reported outcomes from a 16-week open-label, multicenter study of insulin pump therapy in 
patients with type 2 diabetes mellitus. Diabetes Technol Ther. 2010;12(11):901–6.

4.	 Matziou V, Tsoumakas K, Vlahioti E, Chrysicopoulou L, Galanis P, Petsios K, Perdikaris P. Factors influencing the quality of life of young 
patients with diabetes. J Diabetes. 2011;3(1):82–90.

5.	 Muller-Godeffroy E, Treichel S, Wagner VM; German Working Group for Paediatric Pump Therapy. Investigation of quality of life and family 
burden issues during insulin pump therapy in children with type 1 diabetes mellitus—a large-scale multicentre pilot study. Diabet Med. 
2009;26(5):493–501.

6.	 Nuboer R, Borsboom GJ, Zoethout JA, Koot HM, Bruining J. Effects of insulin pump vs. injection treatment on quality of life and impact of 
disease in children with type 1 diabetes mellitus in a randomized, prospective comparison. Pediatr Diabetes. 2008;9(4 Pt 1):291–6.

7.	 Doyle EA, Weinzimer SA, Steffen AT, Ahern JA, Vincent M, Tamborlane WV. A randomized, prospective trial comparing the efficacy of 
continuous subcutaneous insulin infusion with multiple daily injections using insulin glargine. Diabetes Care. 2004;27(7):1554–8.

8.	 Bruttomesso D, Crazzolara D, Maran A, Costa S, Dal Pos M, Girelli A, Lepore G, Aragona M, Iori E, Valentini U, Del Prato S, Tiengo A,  
Buhr A, Trevisan R, Baritussio A. In Type 1 diabetic patients with good glycaemic control, blood glucose variability is lower during continuous 
subcutaneous insulin infusion than during multiple daily injections with insulin glargine. Diabet Med. 2008;25(3):326–32.

9.	 Cohen D, Weintrob N, Benzaquen H, Galatzer A, Fayman G, Phillip M. Continuous subcutaneous insulin infusion versus multiple daily 
injections in adolescents with type I diabetes mellitus: a randomized open crossover trial. J Pediatr Endocrinol Metab. 2003;16(7):1047–50.

10.	 DeVries JH, Snoek FJ, Kostense PJ, Masurel N, Heine RJ; Dutch Insulin Pump Study Group. A randomized trial of continuous subcutaneous 
insulin infusion and intensive injection therapy in type 1 diabetes for patients with long-standing poor glycemic control. Diabetes Care. 
2002;25(11):2074–80.

11.	 Maahs DM, Horton LA, Chase HP. The use of insulin pumps in youth with type 1 diabetes. Diabetes Technol Ther. 2010;12 Suppl 1:S59–65.

12.	 Pickup JC, Sutton AJ. Severe hypoglycaemia and glycaemic control in type 1 diabetes: meta-analysis of multiple daily insulin injections 
compared with continuous subcutaneous insulin infusion. Diabet Med. 2008;25(7):765–74.

13.	 Wiebe DJ, Croom A, Fortenberry KT, Butner J, Butler J, Swinyard MT, Lindsay R, Donaldson D, Foster C, Murray M, Berg CA. Parental 
involvement buffers associations between pump duration and metabolic control among adolescents with type 1 diabetes. J Pediatr Psychol. 
2010;35(10):1152–60.

14.	 Misso ML, Egberts KJ, Page M, O’Connor D, Shaw J. Continuous subcutaneous insulin infusion (CSII) versus multiple insulin injections for 
type 1 diabetes mellitus. Cochrane Database Syst Rev. 2010;(1):CD005103.

15.	 Fuld K, Conrad B, Buckingham B, Wilson DM. Insulin pumps in young children. Diabetes Technol Ther. 2010;12 Suppl 1:S67–71.

16.	 Development of the World Health Organization WHOQOL-BREF quality of life assessment. The WHOQOL Group. Psychol Med. 1998;28(3):551–8.

17.	 Sulmont V, Lassmann-Vague V, Guerci B, Hanaire H, Leblanc H, Leutenegger E, Mihaileanu M, Tubiana-Rufi N. Access of children and 
adolescents with type 1 diabetes to insulin pump therapy has greatly increased in France since 2001. Diabetes Metab. 2011;37(1):59–63.

18.	 Kosoko-Lasaki S, Cook CT, O’Brien RL, editors. Cultural Proficiency in Addressing Health Disparities. Sudbury, MA: Jones and Bartlett 
Learning; 2009.

19.	 Pickup JC. Are insulin pumps underutilized in type 1 diabetes? Yes. Diabetes Care. 2006;29(6):1449–52.


