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Would avoid taking 
 insulin if possible 

Will accept insulin 
when physician 
recommends it 

Would be apprehensive 
about using insulin,  
even if recommended  
by a physician 

Up to 60% would not easily initiate insulin 

Davidson J. Diabet Med. 2006;23(suppl. 4):163 (P457).  
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1Cramer, J.A.  Diabetes Care, 2004!
2Claxton, AJ. Clinical Therapeutics, 2001!
3AADE: Injection Impact Report http://www.injectionimpact.com/ !
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Disappearance of radioactivity 
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http://radiographics.rsna.org/content/31/7/2021/F39.expansion.html 

Blanco, et. al.  Diab. Metab 2013 S1262-3636 (13)00121-3 

!   Injection technique, including body site, needle 
length, and insertion method (angle, ± pinch-up) 
and rotation all affect insulin delivery 
–  Uptake varies by body site…. for some insulins, and by 

depth of injection 
!  IM injection ! accelerated, and more variable uptake 

Vs SC; may also increase pain 
!  ID injection ! accelerated uptake, shorter duration Vs 

SC; now under investigation 
!   Common belief is that obese patients “need” longer length 

needles to delivery medications SC 
–  Deeper SC injections thought to increase insulin uptake 
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Gibney M, Arce C, Byron K, Hirsch L. Curr Med Res Opin 2010;26:1519-30!

Sample Size Total 388 
# With 
Observations 

Skin Thickness / SQ Thickness 341 / 387 

Gender Male  55.2% 
Race White/Caucasian 156 (40.2%) 

Asian  98 (25.3%) 
Black / African American 62 (16.0%) 
Hispanic / Latino 55 (14.2%) 
Other 17 (4.4%) 

Age Category 18 - 39 59 (15.2%) 
40 - 59 175 (45.1%) 
60 - 85 154 (39.7%) 

•  Large sample size 
•  40% White/Caucasian, 14% Hispanic 
•  40% in 60-85 age group 
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Diabetes Type Type 2 / Type 1 280 (72.2%)  / 108 (27.8%) 

Insulin Use Type 2/ Type 1 39.1% / 100% 

BMI (kg/m2) Mean (SD) 29.88 (7.07) 

Min / Max 19.6 / 64.5 

BMI Category <25 114 (29.4%) 

25 – 29.9 110 (28.4%) 

"30 164 (42.3%) 

•  72% with Type 2 Diabetes 
•  More than 1/3 with type 2 inject insulin 
•  42% considered obese (BMI !30) 

•  Range of means from 
thinnest (thigh in BMI 
<25) to thickest 
(buttocks in BMI !30) 
is less than 1 mm 

•  Obese (BMI !30) had  
slightly higher skin 
thickness 
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Ethnicity BMI 

Gender Age 

Gibney M, et al. Curr Med Res Opin 2010;26:1519-30 

Skin Thickness in Adults!

•  Much more variable!

Gibney M, et al. Curr Med Res Opin 2010;26:1519-30 

BMI!

Gender!
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4 and 5 mm in 
SC tissue 

6 mm at muscle  
fascia 
8 mm in muscle 

*Assume 90° insertion without pinch-up.  
All injection sites combined (N = 1208)!
No injections were given!

Gibney M et al.             
CMRO 2010;26:1519-30!
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Diabetes Care 1990;13:473-7 !

Exercise 

IM 

SC 

IM 

SC 

Insulin Level 

Glucose 

Lo Presti D, et al.  Ped Diab 2012!
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Lo Presti et al. Ped Diab 2012!*All sites combined!

4mm 
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Hirsch LJ, Gibney MA, Albanese J, et al. Curr Med Res Opin 
2010;26:1531–41.  

Visit  1 
205  Diabetics Consented 

Visit  2 
173  Randomized 

89  assigned to the  
4 mm / 5 mm group 

84  assigned to the  
4 mm / 8 mm group 

5 mm first 4 mm first 

5 mm  
second 

4 mm  
second 

8 mm first 4 mm first 

8 mm  
second 

4 mm  
second 

Visit  3 

Visit  4 

Study Complete  N = 168 
163  Subjects included in Primary Objective Analysis 

Baseline Fructosamine, Pain vs 
Usual Needle, Survey 

Period 1 Fructosamine, Pain vs   
Usual Needle, Leakage Diary, Survey 

Period 2 Fructosamine, Pain vs Prior 
Needle, Leakage Diary, Survey 

Period 1 

Period 2 

Evaluation of a New 4 mm x 32G Pen Needle!

Hirsch LJ, et al. Curr Med Res Opin 2010;26:1531–41.  
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Comparison N Absolute 
Difference 

95% CI 

4 mm vs 5 mm 83 4.93% [3.84%, 6.01%] 
4 mm vs 8 mm 80 5.45% [4.53%, 6.37%] 

Mean Percent Absolute Difference in Fructosamine Values 

Note: Analysis excludes one subject, #426, due to lab error  

High rate of leakage reporting reflects training of subjects to 
report all such events 
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Hirose, T., Ogihara, T, et. al.  Asian Association for the Study of Diabetes, 
2013 
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~ 23% lower penetration force in bench testing, in vitro!
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Bruttomess, D. Diabetes Metabolism, 2006. 
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Schillinger,D.  Archives of Internal Medicine, 2003 

Injection Impact Survey, AADE 2008 
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1Scain,SF et. Al., The Diabetes Educator, 2009 
2Norris, S, et. Al., Diabetes Care, 2002 
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Diabetes & Metabolism. 2010;36 (suppl.): S1-S29.   D. Hicks, et al. National Health Service, The First UK Injection 
Recommendations. London. October 2010. 

http://www.diabeteseducator.org/export/sites/aade/_resources/pdf/publications/AADE_MedEd_V2.pdf!
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http://www.diabeteseducator.org/export/sites/aade/_resources/pdf/publications/AADE_MedEd_V2.pdf!

Davidson J. Diabetes Metab. 2010;36(suppl. 1)S2.  
Frid A. Diabetes Metab. 2010;36(suppl. 1):S3-S18. 
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REASSESS!!! 
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A Skin Fold is Recommended 
Inject Straight In  

to Reduce the Risk of an IM Injection. 

Pen  
Needles 

No Skin Fold is Required 
Inject Straight In*. 

4mm 5mm 6mm 8mm 12.7mm 

* Adults 
Insulin 
Syringes 

6 mm, 8mm & 12.7mm 


