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How should insulin injection be performed?

Way of insertion: 

with/ without skin 

pinch up, insertion 

angle*

1. Patient advice should be given on lifting 

skin fold and the angle of 

injection.11,21,28,73

IIA

2. Adults should use 4-6 mm needles and 

inject vertically.28,36,38,48,72
IIB

3. When using a needle of  8mm, patients 

should lift a skin fold using the thumb and 

index or middle finger that lifts 

subcutaneous tissue away from the muscle 

layer.11,28,32,46,56,62,66,71,73,83

IIA

4. Children and slender patients should use 

4 or 5 mm needles and may require a skin 

fold lift.11,12,37,38

IIB

* In addition to the recommendation clinical decision should also be based on individual assessment



How should 
insulin 
injection be 
performed?

Way of 

insertion: with/ 

without skin 

pinch up, 

insertion 

angle*

1. Patient advice should be 

given on lifting skin fold and 

the angle of injection.

IIA

2. Adults should use 4-5 mm

needles and inject vertically.
IIB

3. When using a needle of  6

mm, patients should inject at 45-

degree angle and/ or lifting a 

skin fold using the thumb and 

index or middle finger that lifts 

subcutaneous tissue away from 

the muscle layer.

IIA

4. Children and slender patients 

should use 4 mm needles and 

may require a skin fold lift.

IIB

* In addition to the recommendation clinical decision should also be based on individual assessment



Adults should use 4-5 mm needles and inject vertically
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#39

Hirsch L et al, 2014

Post hoc analysis n=388

US adults with widely 
varying BMI and age >18 
with diabetes for ≥1 
year 

Standardized ultrasound 
measurement at ST and 
SCT at injection site

• Across all 
injection sites, the 
4mm length 
needle has 
estimated IM risks 
of <1% in all 
women and <5% 
in all males

• 42% of subjects studied 
had a BMI of >30kg/m², 
and few subjects were 
thin

• Children and adolescents 
who were not evaluated

• IM injection risk estimates 
are based on anatomic 
study, needle insertions 
were not performed.

II

#82
Wang W, Guo X, Shen 
G, et al., 2016

Multivariate 
analysis

n=508

Chinese patients, ages 
18-85 years with T1 or 
T2DM

3 independent 
investigators measured 
the ST, SCTT and skin-to-
myofascial thickness by 
US. 

• 4-mm needle, 
inserted ⊥ will 
deposit insulin 
into the SCT in 
99% of Chinese 
patients

• Involved only patients 
from a single hospital 
(Beijing)

• Only adults were 
evaluated

• IM % were estimated 
instead of having actual 
needle insertions

II

#28

Frid AH, et al. New insulin delivery recommendations. Mayo Clin Proc. 2016; 91(9):1231-1255

Recommendations:
• The 4-mm needle should be inserted perpendicular to the skin (at 90 to the skin surface), not at an angle, regardless of whether a skinfold is raised. A1



Finding 1

Mean 
Subcutaneous fat 
thickness

Hirsch L et al, 2014 Wang W, Guo X, Shen G, et al., 2016



Finding 1

Mean 
Subcutaneous fat 
thickness

Hirsch L et al, 2014 Wang W, Guo X, Shen G, et al., 2016

Mean SCT:
Arm 10.8mm
Thigh 10.4 mm
Abdomen 13.9 mm
Buttocks 15.4 mm

Females had 5.1 mm 
greater SCT

Mean SCT:
Arm 7.23mm
Thigh 7.37 mm
Abdomen 12.14 mm
Buttocks 10.48 mm

Females had 2-3 mm greater SCT



Finding 2

Injection angle

Hirsch L et al, 2014

Wang W, Guo X, Shen G, et al., 2016

Estimated intramuscular 
injection risks by body site, 
needle length and injection 
angle



When using a needle of ≥6mm, patients should inject at 45-degree angle and/ or lifting a 
skinfold using the thumb and index or middle finger that lifts subcutaneous tissue away 
from the muscle layer
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#39

Hirsch L et al, 2014

Post hoc 
analysis

n=388

US adults with 
widely varying BMI 
and age >18 with 
diabetes for ≥1 year 

Standardized ultrasound 
measurement at ST and SCT 
at injection site

• Most patients using needles 
≥ 6mm in length must either 
inject at an angle and/or 
raise a skinfold (‘‘pinch-up’’) 
to effectively reduce IM risk

• 8–12.7mm needles are 
longer than is necessary for 
consistent SC drug delivery 
and offer no inherent 
advantage

• 42% of subjects 
studied had a BMI 
of >30kg/m, and 
few subjects were 
thin

• Children and 
adolescents who 
were not 
evaluated

• IM injection risk
estimates are 
based on anatomic 
study, needle 
insertions were 
not performed.

II

#82
Wang W, Guo X, 
Shen G, et al., 2016

Cross-sectional
study

n=508

Chinese patients,
ages 18-85 years 
with T1 or T2DM

3 independent investigators 
measured the ST, SCTT and 
skin-to-myofascial thickness 
by US. 

• 75% SCT delivery with 8-
mm needles (⊥ insertion 
angle)

• IM risk in the arm and thigh 
were significantly greater 
than in the abdomen and 
buttock

• Involved only 
patients from a 
single hospital 
(Beijing)

• Only adults were 
evaluated

• IM % were 
estimated instead 
of having actual 
needle insertions

II

Cont’d



When using a needle of ≥6mm, patients should inject at 45-degree angle and/ or lifting a skinfold using the 
thumb and index or middle finger that lifts subcutaneous tissue away from the muscle layer
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#42

Hofman PL et al, 
2007

Cross over, 
prospective 
controlled trials

n=72

Diabetic children 
(age 6.3-14.3 years, 
body mass index 
standard deviation 
score 1.0±1.4)

Study 1, 200l air was 
injected into the abdomen 
and anterior thigh by an 
experienced diabetes 
nurse educator using 
pinched skin-fold 
technique, either a ⊥
insertion of 31G 6-mm or 
 insertion of 30G 8-mm 
needles.

Study 2, injected into 
abdomen and anterior by 
via  6-mm needles with 
either an unpinched or 
pinched technique

- USG scan 

• Pinching increased the 
subcutaneous fat thickness 
more in the abdomen than the 
thigh (P < 0.001). In the thigh, 
pinching increased the 
subcutaneous fat thickness by 
22 ± 6%. 

• Pinching of the thigh with a 
subcutaneous fat thickness < 
10 mm resulted in no increase 
in fat depth and indeed 
reduced fat depth in some 
subjects (the pinch technique 
may also pinch muscle and 
compress the subcutaneous 
fat).

• when inserting a syringe or 
pen at 90 degrees, it is easier 
to push on the skin and insert 
it further, resulting in the 
observed increased number of 
intramuscular injections using 
the 6-mm needles in study

• A 45-degree angled 6-mm 
needle insertion penetrates 
approximately 4.2 mm

• Small sample size, 
37 children 
participated in 
study 2

• Involved only 
single diabetes 
clinic

• Only 2 injection 
sites

II



Finding 1
• Most patients using needles ≥ 6mm in length must either 

inject at an angle and/or raise a skinfold (‘‘pinch-up’’) to 
effectively reduce IM risk (Hirsch et al, 2014)

• Changing the insertion angle of 8-mm needles from 90 to 
45 increased the rate of SCT injections and decreased IM 
rates (Wang W et al, 2016)

Specific injection technique including site 
selection and angling of the injection 
and/ or raising a skin fold are required for 
many patients



Finding 2

45 vs pinch up

• Pinching up the skin is one method that has been 
documented by CT scan and ultrasonography to increases 
the chance of subcutaneous injection



Tubiana-Rufi, N., N. Belarbi, L. Du Pasquier-Fediaevsky, M. Polak, B. Kakou, L. Leridon, M. Hassan, and P. Czernichow (1999). "Short needles 
(8 mm) reduce the risk of intramuscular injections in children with type 1 diabetes." Diabetes Care 22.10: 1621-625.

• A open-label crossover prospective study

• 50 children whose BMI ≤ 60th percentile (mean BMI 16.8± 1.9kg/m2 ) to compare 12.7 and 8mm needles 

regarding the occurrence of IM injections as assessed by USG. The frequency of IM injections was 86% with the 

12.7 mm needles and 38% with the 8-mm needle.

• By using a two-finger pinch to obtain a skinfold, the mean distance from the skin to the muscle fascia increased 

by 80%

Mean SQT- was 5.1 1.8 mm (2-9.6 mm)

Mean SQT+ was 9.0 2.8 mm (3.6-15.7 mm)



 By 44.6%





Pinching 
increased the 
subcutaneous 
fat thickness 
more in the 
abdomen 

than the thigh 

1 5

Lifting a 
skin fold

Hofman PL, Lawton SA, Peart JM, et al. An angled insertion technique using 6-mm needles markedly reduces the risk of  intramuscular injections in children and 

adolescents. Diabetic Medicine 2007; 24: 1400-1405

• Lifting a skinfold in the abdomen 
horizontally nearly doubles the skin-to-
muscle distance (192  16%)

• If performed vertically increased 
subcutaneous fat thickness by 8310%

• In the thigh, the mean increase in skin-to-
muscle distance may be only 20% (226%)

• Pinching of the thigh with a subcutaneous 
fat thickness < 10 mm resulted in no 
increase in fat depth and indeed reduced 
fat depth in some subjects

When performed in the arm, skinfolds must 
be lifted by someone other than the patient

臺灣胰島素注射指引 2018



Finding 2

45 vs pinch up

• IM injection risk is substantially reduced with a 45 insertion  
angle (Hirsch et al, 2014)

• An angled 6-mm needle technique reliably injects into the 
subcutaneous fat (Hofman PL et al, 2007)

• Vertical injection may reflect pressure on the skin that lead 
to a skin depression of 1-2mm and causing higher than 
expected incidence of IM injections (Hofman PL et al, 2007)

• For leaner subjects, and particularly males, have <10mm 
subcutaneous fat thickness over the thighs, recommended 
that thigh injections should be avoided unless using 6-mm 
needles with an angle insertion (Hofman PL et al, 2007)

• A 45-degree angled 6-mm and 8-mm needle insertion 
penetrates approximately 4.2 mm (Hofman PL et al, 2007) 
and 5.6 mm (Hofman PL et al, 2007; Wang W et al 2016)



1 7

When using 
a needle of 
 6 mm, 
patients 
should 
inject at 45

Study 1 Study 2

32% IM
22% muscle 

fascia

3% IM
11% muscle 

fascia

No IMI

8mm

6mm

Hofman, P. L., S. A. Lawton, J. M. Peart, J. A. Holt, C. A. Jefferies, E. Robinson, and W. S. Cutfield. "An Angled Insertion Technique Using 6-mm Needles 
Markedly Reduces the Risk of Intramuscular Injections in Children and Adolescents." Diabetic Medicine 2007; 24.12 :1400-405

6mm

6mm



Children and slender patients should use 4 mm 
needles and may require a skin fold lift
Bibliographic 
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#56

Lo Presti D et al, 
2012

Cross-sectional 
study

n= 101

T1 children: age 2-6, 
7-13, and 14-17 yr

The thickness of skin and 
subcutaneous tissue was 
measured by ultrasound in 
all injection sites

The safest needle for all children 
appears to be the 4-mm pen 
needle. However, when used in 
children age 2-6yr, it should be 
used with a pinched skin fold

• Involved single 
pediatric diabetes 
centre in Italy

• All subjects with 
mean BMI 
16.9,19.9 and 
21.4 only. No 
comparison to 
overweight and 
obese

II

#39

Hirsch L et al, 
2014

Post hoc analysis n=388

US adults with 
widely varying BMI 
and age >18 with 
diabetes for ≥1 year 

Standardized ultrasound 
measurement at ST and 
SCT at injection site

Very thin ones or young children, 
in whom a skinfold may be 
applied

• 42% of subjects 
studied had a BMI 
of >30kg/m, and 
few subjects were 
thin

• Children and 
adolescents who 
were not 
evaluated

• IM injection risk
estimates are 
based on 
anatomic study, 
needle insertions 
were not 
performed.

II



Finding 

4-mm needle ± pinch up

• The youngest group is at highest risk (Lo Presti D et al, 2012)

• A 4mm needle cannot be inserted at angle because of 
physical characteristics of the needle length and hub (Hirsch 
L et al, 2014)



How should insulin injection be performed?

Reuse of needle 

and syringe

Reuse of needles and syringes should be
avoided.2,16,22,46,57,60,74,76,84

• Prevention of damage to the skin
• Prevention of a painful injection
• Reduction of the risk of the occurrence 

of lipodystrophy
• Reduction of the risk of infection

IIA



Reuse of needles and syringes should be avoided

Bibliographic 
Citation

Design Sample size & 
characteristics

Intervention Findings Limitations Evidence level 
and quality

#86

Zabaleta-del-Olmo
E, et al, 2016

Systematic 
review and 
meta-analysis

25 studies Systematic review. Searched 
from the inception to 
December 2015, with no 
language restrictions

• 5 studies showed no 
association between 
infection at site of injection 
and reuse of needles

• 5 cross-sectional studies 
showed an association 
between lipohypertrophy
and needle reuse

• Pooled data of 2 studies with 
no evidence of heterogeneity 
between them showed more 
perceived pain among 
reusers

• Reusing a pen needle or 
disposable syringe-needle 
was not associated with 
worse glycaemic control

• Currently no clear 
scientific evidence to 
suggest for or against the 
reuse of needles for 
subcutaneous injection

I



Finding 

Reuse of needles and syringe

• A meta-analysis of 25 studies could not give a conclusion 
regarding whether needle reuse was acceptable

• Infection/ clinical signs of infection at injection sites: reusing 
needles was not associated with local infection

• Lipodystrophy: these studies were cross-sectional and 
showed inconsistent results

• 5 studies showed a statistically significant association 
between the presence of lipohypertrophy and reuse of 
needles; however, these studies were highly heterogeneous, 
making the available evidence inconclusive

• Pain: 3 cross-sectional studies and 3 trials. Only 1 of these 
studies showed a statistically significant association 
between increased perception of pain and reuse of needles

• Glycaemic control: 3 cross-sectional studies: no association

Most best-practice guidelines recommend 
against any reuse because of the possible 
adverse effects -> other factors: duration of 
insulin therapy, type of insulin, characteristics 
of the needles, injection technique used, or 
appropriate rotation of injection sites



• 215 diabetics using insulin for at least 2 yrs

• Lipohypertrophy was observed in 20.3% of diabetics who changed their 
needle at every injection, this proportion was 51.2% in those who changed 
needles every 2-3 injections, 75% in those that changed every 4-5 injections 
and 100% in those changed only when the cartridge was finished.
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Vardar, B., and S. Kizilci. "Incidence of lipohypertrophy in diabetic patients and a study of influencing factors." 
Diabetes Research and Clinical Practice 77.2 (2007): 231-36.

Recommendation 4.2

Reuse of needles and syringes should be avoided. (IIA)









How should insulin injection be performed?

Length of time and 

the needle remains 

in the tissue

1. Syringe should be removed following
the completion of injecting.4

IIB

2. The pen needle should be kept a hold-
in-time for at least 10 seconds after 
the dose is fully delivered.2,3,4,74

IIA



How should insulin injection be performed?

Disposal of needle 

and syringe 

1. When using a pen device, the pen 
needle should be removed from the 
device immediately after administering 
the insulin.2,15,29,42,46,

IIA

2. Under no circumstance should pen 
device needles and syringes be directly 
disposed into public rubbish. 2,19

IIIA

3.Patients should be taught to dispose of 
pen needles and syringes 
properly.7,19,46,74,88

IIB



Patients should be taught to dispose of pen needles 
and syringes properly



The Government of the Hong Kong Special Administrative Region, Environmental Protection 
Department. Clinical Waste Management .Retrieved from www.epd.gov.hk/epd/clinical
waste/nonflash/english/faq/general.html

• Used needles should be placed in a puncture-resistant container and label them as 
sharps before disposing them with other household waste.

http://www.epd.gov.hk/epd/clinical


Patients should be taught to dispose of pen needles 
and syringes properly



“
Thank you

Advice sought


