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New injection recommendations for patients with diabetes

Nouvelles recommandations pour les injections 
chez les patients diabétiques

Jaime A. Davidson

Clinical Professor of Medicine, Division of Endocrinology, Diabetes and Metabolism, University of Texas, 
Southwestern Medical Center, Dallas, Texas, USA.
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Every day millions of people with diabetes inject insulin 
one or more times per day. We as health care providers rarely 
instruct patients on proper injection techniques. There are many 
reasons for this: lack of knowledge, time constraints, scarcity 
of guidelines, etc. Many of the recommendations which do 
exist have little or no scientific underpinning and are based 
as much on habit and tradition as on evidence. Most of our 
time during our brief patient education encounters is spent 
discussing dosing, the patient’s ability to read the units on the 
pen or syringe and how to use or mix different types of insulin. 
If we discuss injection technique at all it is usually only site 
rotation and not the full range of important issues.

We need to remember that our patients get their supplies 
from many sources: the hospital, the local pharmacy, doc-
tors’offices, mail-order firms, Internet suppliers, etc. They are 
often provided with whatever needles are available or they 
choose the least expensive ones. Rarely do we as professionals 
explain to them the importance of using a needle length 
appropriate for their subcutaneous tissue depth, nor do we 
write this into their prescriptions. We expect each insulin’s 
PK/PD to remain consistent from day to day but this is only 
the case when injections are performed properly. How many 
times do we asked ourselves whether glucose fluctuations 
might be due to inconsistencies in injection technique, like 
changing needle sizes from week to week or using a size that 
is too long? And how many times do we wave our finger at 

the patients, blaming them for not taking the insulin correctly 
when we have not covered even the basics of proper injection 
technique? The chances are they are doing what we told 
them to do, whether it was evidence-based or not. We must 
emphasize the importance of proper needle size, the correct 
injection process, complication avoidance and all other aspects 
of injection technique from the first visit onwards. Proper 
injection technique must be addressed at every patient visit.

For the last three years a dedicated group of injection 
experts have analyzed the literature and have written a set of 
new recommendations. Their draft was discussed in detail 
at a meeting of 127 other injection professionals from 27 
countries (the ‘TITAN’meeting; see other publication in this 
Supplement) and it went through several iterations both during 
and after that meeting. We have now arrived at a consensus 
document which is as robust as it can be given our current 
state of knowledge. The recommendations published here are 
thoroughly evidence-based. They stress the need for correct 
technique in every injection and show how critical this is for 
achieving optimal control of diabetes. We must start today, 
learning from these guidelines and translating them into 
clinical practice. Only in this way can our patients build the 
habits that will lead to better control and fewer complications 
in years to come. We recommend these new recommendations 
as widely as possible, knowing that they may still need some 
local adaption.
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Abstract

Aim: Injections administered by patients are one of the mainstays of diabetes management. Proper injection technique is 
vital to avoiding intramuscular injections, ensuring appropriate delivery to the subcutaneous tissues and avoiding common 
complications such as lipohypertrophy. Yet few formal guidelines have been published summarizing all that is known about 
best practice. We propose new injection guidelines which are thoroughly evidence-based, written and vetted by a large group 
of international injection experts.

Methods: A systematic literature study was conducted for all peer-reviewed studies and publications which bear on 
injections in diabetes. An international group of experts met regularly over a two-year period to review this literature and 
draft the recommendations. These were then presented for review and revision to 127 experts from 27 countries at the TITAN 
workshop in September, 2009.

Results: Of 292 articles reviewed, 157 were found to meet the criteria of relevance to the recommendations. Each 
recommendation was graded by the weight it should have in daily practice and by its degree of support in the medical literature. 
The topics covered include The Role of the Professional, Psychological Challenges, Education, Site Care, Storage, Suspension 
and Priming, Injecting Process, Proper Use of Pens and Syringes, Insulin analogues, Human and Pre-mixed Insulins, GLP-1 
analogs, Needle Length, Skin Folds, Lipohypertrophy, Rotation, Bleeding and Bruising, Pregnancy, Safety and Disposal.

Conclusion: These injecting recommendations provide practical guidance and fill an important gap in diabetes management. 
If followed, they should help ensure comfortable, effective and largely complication-free injections.
© 2010 Elsevier Masson SAS. All rights reserved.

Keywords: diabetes mellitus, treatment, insulin, insulin therapy, GLP-1 analogs, injections, needles, subcutaneous tissue, lipohypertrophy, complications, 
technical aspects, review, recommendations.
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Résumé

Nouvelles recommandations pour les injections chez les patients diabétiques
Objectif : Les injections que réalisent les patients atteints de diabète sont l’un des piliers de la gestion de la maladie. 

Une bonne technique d’injection est essentielle pour éviter les injections intramusculaires, pour délivrer le produit injecté de 
manière appropriée aux tissus sous-cutanés et pour éviter les complications courantes telles que la lipohypertrophie. Pourtant, 
peu de recommandations officielles résumant tout ce qui est connu des meilleures pratiques ont été publiées. Nous proposons 
des nouvelles lignes directrices concernant les injections, fondées sur des preuves publiées et validées par un large groupe 
d’experts internationaux.

Méthodes : Une étude systématique de toutes les études et publications qui portaient sur le thème des injections chez les 
diabétiques a été effectuée. Un groupe d’experts internationaux s’est réuni régulièrement durant deux ans pour examiner ce 
projet et rédiger des recommandations. Celles-ci ont ensuite été soumises pour examen et révision à 127 experts de 27 pays 
lors de l’atelier TITAN en Septembre 2009.

Résultats : Sur les 292 articles examinés, 157 ont été jugés conformes aux critères de pertinence pour les recommandations. 
Chaque recommandation a été classée selon l’importance qu’elle devait avoir dans la pratique quotidienne et par son niveau de 
preuve dans la littérature médicale. Les sujets abordés comprennent le rôle des professionnels de santé, les aspects psychologiques 
des injections, l’éducation, la préparation du point d’injection, le stockage et la remise en suspension de l’insuline, les étapes de 
l’injection, l’utilisation correcte des stylos et des seringues, les analogues de l’insuline, les insulines humaines et les insulines 
pré-mélangées, les analogues de GLP-1, la longueur de l’aiguille, le pli cutané, les lipohypertrophies, la rotation des points 
d’injection, les hématomes et les saignements, la grossesse, la sécurité des soignants et l’élimination des déchets.

Conclusion : Ces recommandations et ces conseils pratiques qui concernent les injections comblent une lacune importante 
dans la prise en charge du diabète. Si elles étaient suivies, elles devraient contribuer à assurer des injections confortables, 
efficaces et la plupart du temps dénuées de complications.
© 2010 Elsevier Masson SAS. Tous droits réservés.

Mots clés: diabète, traitement, insuline, insulinothérapie, analogues du GLP-1, injections, aiguilles, tissu sous-cutané, lipohypertrophie, complications, 
aspects techniques, revue générale, recommandations.

Introduction1. 

This paper presents new injection recommendations 
for patients with diabetes based on the latest studies and 
publications in the field. While much attention has been paid 
to the pharmacokinetic and pharmacodynamic properties of 
diabetes therapies, not enough is given to achieving the most 
comfortable, consistent subcutaneous (SC) delivery of the 
injected medication. Correct injection technique is critical 
for optimal control of diabetes.

In recent years there has been a major shift towards shorter-
length needles as studies proving their safety, efficacy and user 
preference have been published [1,2], presentations given at 
meetings [3,4] and guidelines issued [5-8]. Clear recommen-
dations regarding the use of such needles in specific patient 
populations have however been lacking. This paper attempts 
to provide such guidance. In addition, these recommendations 
cover issues not previously addressed, such as psychological 
barriers to insulin therapy, appropriate injection technique 
with the newer insulin analogues and GLP-1 agents, and the 
prevention of injecting complications such as needle stick 
injuries and lipodystrophy [6-8].

The new recommendations were informed by the results of 
the second Injection Technique Questionnaire (ITQ) survey. 
Over 8 months, from September 2008 to June 2009, more 
than 4300 insulin-injecting patients with diabetes from 171 
centers in 16 countries participated in the survey, making it 

one of the largest multi-center studies of its kind in diabetes. 
The results of this survey had just become available as the 
new recommendations were being formulated.

The survey results and an initial draft of the new 
recommendations were presented at the Third Injection 
Technique workshop in AtheNs (TITAN) held in Athens, 
Greece, on 10-13 September, 2009, at which 127 doctors, 
nurses, educators and psychologists from 27 countries (see 
Appendix) met to discuss and debate these proposals. The 
new recommendations were significantly reshaped by the 
collective input of this group.

Methods and Materials2. 

An international group of experts in injection technique (see 
list of authors and Appendix) met regularly over an 18-month 
period, including at the TITAN workshop. The present work is 
based on their review and analysis of all peer-reviewed studies 
and publications which bear on the subject of injections in 
diabetes. Articles were searched using Pub Med, Medline 
and Cochrane Controlled Trials. The search spanned the time 
period of 1980 through the present and used the terms insulin, 
subcutaneous injections, insulin injections, injection technique 
and glucagon-like protein 1 (GLP-1). Specifically targeted 
were randomized controlled trials related to insulin delivery 
into SC, and intramuscular (IM) tissues, anatomic studies of 
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the skin and SC tissue compartments, and pharmacokinetic 
studies of insulin injected at the usual injecting sites and into 
specific tissues; also included were reviews and published 
guidelines focused on best practice in insulin injection. Three 
authors (KS, CL and AF) reviewed and selected articles. Of 
292 reviewed, 157 were found to meet the criteria of relevance 
to the recommendations.

The panel decided that for the strength of a recommendation 
the following scale would be used:
A. Strongly recommended
B. Recommended
C. Unresolved issue.
For the scientific support we use this scale:
1. At least one randomized controlled study
2. At least one non-randomized (or non-controlled or epide-
miologic) study
3. Consensus expert opinion based on extensive patient 
experience.

Thus each recommendation if followed by both a letter 
and number (e.g. A2). The letter indicates the weight a recom-
mendation should have in daily practice and the number, its 
degree of support in the medical literature. The most relevant 
publications bearing on a recommendation are also cited. There 
are comparably few randomized clinical trials in the field of 
injection technique (compared, for example, with blood pressure 
control) so judgments such as ‘strongly recommended’versus 
‘recommended’are based on a combination of the weight of 
clinical evidence, the implications for patient therapy and 
the judgment of the group of experts. Where no clinical trials 
evidence exists, but experience is significant and compelling, the 
section has been entitled ‘Observations’and no grading scheme 
has been applied. For each topic a section of background and 
introductory information appears first, followed by the actual 
recommendations in shaded blocks of text.

These recommendations apply to the majority of injecting 
patients, but there will inevitably be individual exceptions for 
which these rules must be adjusted.

The New Injection Recommendations3. 

The Role of the Health Care Professional3.1. 

There are currently three classes of injectable medications 
available for diabetes therapy: insulin, GLP-1 agents and 
amylin analogue [9-11]. The health care professional plays a 
crucial role in the optimal use of these agents. Proper injection 
technique by patients is essential for achieving good diabetes 
management, reducing absorption variability and attaining 
optimal drug effect [10-16].

Observations
• Key tasks of the health care professional (HCP) 
include teaching patients (and other care-givers) how to 
inject correctly and addressing the many psychological 

hurdles the patient may face when injecting, especially 
at the initiation of such treatment.
• The HCP must have an understanding of the anatomy 
of injection sites in order to help patients avoid IM 
injections and ensure that injections are consistently 
given into the SC tissue, without leakage/backflow or 
other complications.
• In addition, the HCP must have knowledge of absorp-
tion profiles from different tissues of the injected 
agents.

Psychological Challenges of Injections3.2. 

Children3.2.1. 

For the purpose of these recommendations, childhood is 
defined as birth to the onset of puberty. Children (and their 
parents) are often very anxious when starting insulin therapy. 
This anxiety often relates to earlier experiences of pain with 
immunizations as well as negative societal messages regarding 
injections [17]. Additionally HCPs and parents fear hurting 
children and often transmit their own anxieties. Anticipatory 
fear is often worse than the actual experience of the injection. 
Fear and anxiety can be significantly relieved by having the 
child and parent give themselves an injection of saline, insulin 
diluent or one unit of insulin early on after their diagnosis of 
diabetes. Often they are surprised at how painless (or relatively 
so) the injection is. Parents who are well-prepared beforehand 
will transmit less anxiety to their children. In fact the presence 
of a calm and reassuring parent is the most effective support 
for a distressed child [18-19].

Recommendations
• Younger children  may be helped by distraction techniques 
(as long as they do not involve trickery) or play therapy (e.g. 
injecting into a stuffed animal) while older children respond 
better to cognitive behavioral therapies (CBT). [19] A2
• CBT include relaxation training, guided imagery, graded 
exposure, active behavioral rehearsal, modeling and rein-
forcement as well as incentive scheduling. [19] A2
• Children have a lower threshold for pain than adults and 
sometimes find injecting uncomfortable. The HCP should 
ask about pain, since many young patients may not bring it 
up spontaneously. [18, 20] A2
• Use of indwelling catheters and injection ports (e.g. 
Insuflon®, I-port®) at the beginning of therapy can help 
reduce fear of injections and associated pain, and may 
improve adherence to multiple daily injection regimens. 
[21-25] B1

Adolescents3.2.2. 

For the purpose of these recommendations, adolescence 
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is defined as puberty through 18 years of age. HCPs should 
recognize that many adolescents struggle with issues sur-
rounding insulin and most are reluctant to inject in front of 
peers. There is a greater tendency among adolescents to skip 
injections, often because of simple forgetfulness, although at 
other times this may be due to peer pressure, rebellion, pain, 
etc [17]. Some adolescents associate insulin with weight gain 
and HCPs should be aware that skipping injections may be 
used, especially by girls, as a method of losing weight.

Observations
• Adolescents should be reassured that no one manages 
diabetes perfectly all the time and that occasional slip-ups, 
as long as they do not become habitual, are not signs of 
failure.
• Any steps which enhance the adolescent’s sense of control 
(e.g. flexible injection schedule for weekends and holidays) 
will have positive consequences.
• Skipping injections to lose weight should be actively 
investigated whenever there is a discrepancy between the 
insulin doses reported and blood glucose readings or when 
one finds unexplained weight loss.
• All patients, but especially adolescents, should be encou-
raged to express their feelings about injecting, particularly 
their frustrations and struggles.

Adults3.2.3. 

Few prospective studies have been published, but the 
theme of psychological insulin resistance (on the part of both 
patients and HCPs) is being increasingly debated [26-31]. 
Very few adults have true needle phobia (a paralyzing fear 
of needles) but many have anxiety about injecting, especially 
at the beginning of therapy [26, 27]. This anxiety can be 
somewhat relieved, starting at the time of diagnosis, by the 
demonstration of a self-injection of saline/diluent by the 
HCP and then by the patient. However, even experienced 
patients may view injections with a degree of regret and 
loathing [28, 29].

Recommendations
• The HCP should prepare all newly-diagnosed patients with 
type 2 diabetes for likely future insulin therapy by explaining 
the natural, progressive nature of the disease, stating that 
it includes insulin therapy and making clear that insulin 
treatment is not a sign of patient failure [30] A3.
• Both the short- and long-term advantages of good glucose 
management should be emphasized. Finding the right com-
bination of therapies leading to good glucose management 
should be the goal, rather than minimizing the number of 
agents used [31, 32] A3.
• Through culturally-appropriate metaphors, pictures and 
stories, HCPs should show how insulin injections enhance 
both the duration and quality of life [31] A2.
• HCPs should reflect on their own perceptions of insulin 

therapy and avoid using any terms (e.g. “we may need to 
put you on the needle”)-even casually-which imply that 
such therapy is a sign of failure, a form of punishment or 
a threat [33,34] A3.
• In adults, as in all age groups, pen therapy may have psycho-
logical advantages over syringe therapy [31, 35-37] A2.

Therapeutic Education3.3. 

Studies have shown that not all patients receive education 
about injections and for those who do, not all essential topics 
are covered [2,28,29]. Essential topics include:
- the injecting regimen
- the choice and management of the devices used
- the choice, care and self-examination of injection sites
- proper injection techniques (including site rotation, injection 
angle and possible use of skin folds)
- injection complications and how to avoid them
- optimal needle lengths
- safe disposal of used sharps [32-35,38-41].

Decisions regarding these injection parameters should be 
made in a discussion context where the patient is a partner 
and the HCP offers experience and advice [39, 40]. When 
educating in a group setting, there is evidence that better 
compliance and lower subsequent HbA

1c
 values are achieved 

if the HCP has formal training as an educator [42].

Recommendations
• The HCP should spend time exploring patient (and other 
care-givers’) anxieties about the injecting process and insulin 
itself [33, 40] A3.
• At the beginning of injection therapy (and at least every 
year thereafter) the HCP should discuss each of the above 
essential topics and ensure this information has been fully 
understood [34] A3.
• Current injection practice should be queried and observed, 
and injecting sites examined and palpated, if possible at each 
visit but at least every year [38,40,41] A3.
• A quality management process should be put in place to 
ensure that correct injection technique is regularly practiced 
by the patient and is documented in the record A3.

Injection Site Care3.4. 

Figure 1 shows the recommended injection sites [43-47]. 

Figure 1. Recommended injection sites.
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Injection through clothing has not been associated with adverse 
outcomes, but the fact that one cannot lift a skin fold or 
visualize the site when so injecting suggest that this is not 
optimal practice [48].

Recommendations
• The site should be inspected by the patient prior to injection 
[5, 6] A3.
• Change sites if the current one shows signs of lipohypertro-
phy, inflammation, edema or infection [15, 49, 50-55] A2.
• Injections should be given in a clean site using clean 
hands [56] A2.
• The site should be disinfected when found to be unclean 
or if the patient is in a setting where infections can be easily 
spread (e.g. hospital or nursing home) [56] A3.
• Disinfection of the site is usually not required outside the 
institutional setting [6, 57-60] B2.

Insulin Storage and Suspension3.5. 

Most insulin storage data comes from the manufacturers, 
with few independent studies available. German studies [61-65] 
have highlighted the previously unappreciated problem of 
inadequate suspension of cloudy insulins. Some longer-acting 
insulins contain a predetermined ratio of either crystalline 
insulin and solvent or crystalline insulin and rapid-acting 
soluble insulin. The crystalline elements must be resuspended 
prior to each injection, however patients may be unaware of 
how best to do this.

Recommendations
• Store insulin in current use (pen, cartridge or vial) at room 
temperature (for a maximum of one month after initial 
use, and within expiry date). Store unopened insulin in an 
area of the refrigerator where freezing is unlikely to occur 
[66,67] A2.
• Cloudy insulins (e.g. NPH and pre-mixed insulins) must 
be gently rolled and/or tipped (not shaken) for 20 cycles 
until the crystals go back into suspension (solution becomes 
milky white) [61-65] A2.

Injecting Process3.6. 

Most insulin injections are not painful, except in the 
infrequent event that the needle comes into direct contact with 
a nerve ending. Some patients, however, are exceptionally 
sensitive to sensations they describe as painful.

Recommendations
• Tips for making injections less painful include:

- Keeping insulin in use at room temperature;
- If using alcohol, injecting only when the alcohol has 

fully dried;
- Avoid injecting at hair roots;

- Using needles of shorter length and smaller 
diameter;

- Using a new needle at each injection [5, 6, 17, 36, 
68] A2.
• Insert the needle in a quick, dart-like movement through 
the skin. Inject slowly and ensure that the plunger (syringe) 
or thumb button (pen) has been fully depressed [69] A3.
• Massaging the site before or after injection may speed up 
absorption but is not generally recommended [5, 6, 70] C3.

The Proper Use of Pens3.7. 

Unlike syringe users, the pen user cannot ‘see the insulin 
going in’when injecting. Obstruction of flow with pens is rare 
but, when it happens, can have serious consequences.

Recommendations
• Pens should be primed (observing at least a drop at the 
needle tip) according to the manufacturer’s instructions 
before the injection to ensure there is unobstructed flow 
and to clear needle dead space. Once flow is verified, the 
desired dose should be dialed and the injection administered 
[36, 68] A3.
• Pens and cartridges are for a single patient and should 
never be shared between patients due to the risk of biological 
material from one patient being drawn into the cartridge and 
then injected into another [37,57] A2.
• Needles should be disposed of immediately after use instead 
of being left attached to the pen. This prevents the entry of 
air (or other contaminants) into the cartridge as well as the 
leakage of medication out, which can affect subsequent dose 
accuracy [71-75] A2.
• Pen needles should be used only once [3, 5, 6, 17, 59, 
76, 77] A2.
• After pushing the thumb button in completely, patients 
should count slowly to 10 before withdrawing the needle 
in order to get the full dose and prevent the leakage of 
medication. Counting past 10 may be necessary for higher 
doses [61,69,71,74,78,79] A1.

The Proper Use of Syringes3.8. 

There are regions of the world where significant numbers 
of patients still use syringes as their primary injecting device. 
Even in countries where pens are used for most home injections, 
syringes are still often used in health care settings. In areas 
where U-40 insulin and U-100 are still on the market together 
(e.g. Asia, Africa), or where U-500 is used in addition to U-100 
(e.g. UK and USA), careful attention must be paid to using 
the appropriate syringe for each concentration. There is no 
medical rationale for using syringes with detachable needles 
for insulin injection. Permanently-attached needle syringes 
offer better dose accuracy and reduced dead space, allowing 
the patient to mix insulins if needed. There are currently no 
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syringes with a needle < 8 mm in length, due to compatibility 
issues with certain insulin vial stoppers [80].

Recommendations
• When drawing up insulin, the air equivalent to the dose 
should be drawn up first and injected into the vial to facilitate 
insulin withdrawal A3.
• If air bubbles are seen in the syringe, tap the barrel to bring 
them to the surface and then remove the bubbles by pushing 
up the plunger A3.
• Unlike pens, it is not necessary to hold the syringe needle 
under the skin for 10 seconds after the plunger has been 
depressed [69,71,79] A3.
• Syringe needles should be used only once [3, 5, 6, 17, 
59, 76, 77] A2.

Insulin Analogues and GLP-1 agents3.9. 

Few studies have been done to directly address optimal 
injection techniques for these newer agents. The recommenda-
tions that follow have been extracted from studies addressing 
the safety, efficacy or pharmacokinetic performance of these 
agents.

Recommendations
• Rapid-acting insulin analogues may be given at any of 
the injection sites, as absorption rates do not appear to be 
site-specific [81-85] A1.
• Rapid-acting analogues should not be given IM although 
studies have shown that absorption rates are similar from fat 
tissue and resting muscle. Absorption from working muscle 
has not however been studied [82, 83, 86] A2.
• Pending further studies, patients may inject long-acting 
insulin analogues in any of the usual injecting sites [87, 
88] B2.
• IM injections of long-acting analogues must be avoided 
due to the risk of severe hypoglycaemia. Patients engaging 
in athletic activities after injecting long-acting analogues 
should also be warned about hypoglycaemia [89, 90] A1.
• Pending further studies, patients who inject GLP-1 agents 
(exenatide, Byetta®; liraglutide, Victoza®) should follow the 
recommendations already established for insulin injections 
with regards to needle length and site rotation [72] A2.
• GLP-1 agents may be given at any of the injection sites 
as the pharmacokinetics do not appear to be site-specific 
[91] A1.

Human insulins3.10. 

Soluble human insulin (e.g. regular insulin) has a slower 
absorption profile than the rapid-acting analogues. Older 
long-acting agents (e.g. NPH) have pharmacologic peaks 
which can lead to hypoglycaemia, especially when injected 
in large doses.

Recommendations for human insulins
• IM injection of NPH should be avoided since rapid absorp-
tion and serious hypoglycaemia can result [95, 96] A1.
• The thigh and buttocks are the preferred injection sites 
when using NPH as the basal insulin since absorption is 
slowest from these sites; if possible NPH should be given at 
bedtime rather than at dinner to reduce the risk of nocturnal 
hypoglycaemia [43,97] A1.
• The abdomen is the preferred site for soluble human insulin (Regular), 
since absorption is fastest there [16, 44, 46, 98-100] A1.
• The absorption of soluble human insulin in the elderly can 
be slow and these insulins should not be used when a rapid 
effect is needed [14,101] B2.

Recommendations for Premixed insulins
• The Regular/NPH mix should be given in the abdomen 
in the morning to increase the speed of absorption of the 
short-acting insulin in order to cover post-breakfast glycaemic 
excursions [12] A1.
• Any mix containing NPH should be given in the thigh or 
buttock in the evening as this leads to slower absorption and 
decreases the risk of nocturnal hypoglycaemia [93,97] A1.

Needle Length3.11. 

The goal of injections with insulin, GLP-1 agents or amylin 
analogue is to reliably deliver the medication into the SC space, 
without leakage or discomfort. Choosing an appropriate needle 
length is crucial to accomplishing this goal. The decision as 
to needle length is an individual one, made conjointly by the 
patient and his/her HCP based on multiple factors, including 
physical, pharmacologic and psychological [100,102,103]. 
Needle lengths previously recommended for SC injection are 
now recognized to be too long for many adults (e.g. 12.7 mm) 
and for most children (e.g. 8 mm); they increase the risk of 
IM injections. Shorter needles are safer and are often better 
tolerated. Even in obese patients, studies have confirmed equal 
efficacy and safety/tolerability with shorter-length (5, 6 mm) 
needles as compared to longer ones (8, 12.7 mm) [104,105]. 
There is no consistent evidence to date of increases in leakage 
of insulin, pain, or lipohypertrophy, nor of worsened diabetes 
management or other complications in patient populations 
using shorter (4, 5, 6 mm) needles [9, 74,104-108]. Recent 
studies have shown that skin thickness at injection sites in a 
diverse population of adults with diabetes varies minimally 
by demographic characteristics, including BMI (e.g. obese 
patients have similar skin dimensions as normal-weight and 
thin patients) [109]. Furthermore, a 4 mm pen needle was 
shown to be safe and efficacious in adult patients of all sizes 
(i.e. equivalent glycaemic control); skin leakage was equivalent 
and pain scores were improved as compared with longer, 
wider-diameter needles [110]. In the latter study, recommended 
needle insertion technique was straight in (perpendicular / 
90 ° angle to the skin) without a raised skin fold. A smaller 
study has similar results for lean children [9].
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Children and Adolescents3.11.1. 

Skin thickness in children is slightly less than in adults, 
and increases with age [111]. SC tissue patterns are virtually 
the same in both sexes until puberty, after which girls gain 
SC adipose mass, while in boys, SC tissue thickness actually 
declines slightly [20,112]. Hence boys may be at a higher 
long-term risk of IM injections [86,113,114]. The increasing 
prevalence of obesity in children and adolescents is an addi-
tional parameter that must now be dealt with [115].

Recommendations
• Children and adolescents should use a 4, 5 or 6 mm needle. 
Slim individuals and those injecting into a limb may need 
to lift a skin fold, especially when using a 5 or 6 mm needle 
[9, 83, 86,109-111,114-119] A1.
• There is no medical reason for recommending needles 
longer than 6 mm for children and adolescents [120] A2.
• An angled injection (at 45 °) with the 6 mm needle may 
be used instead of a skin fold [116] A1.
• A 4 mm needle may be inserted at 90 ° without a lifted 
skin fold in many children and adolescents. Some, especially 
thinner ones, may still need to lift a skin fold [9] A1.
• If children have only an 8 mm needle available (as is 
currently the case with syringe users), they should lift a 
skin fold and inject at 45 °. Other options are to use needle 
shorteners (where available) or give injections into the 
buttocks [113,120,121] A1.
• Avoid indenting the skin during the injection, as the needle 
may penetrate deeper than intended and enter the muscle B3.
• Arms should be used for injections only if a skin fold has 
been lifted, which requires injection by a third party A3.

Adults3.11.2. 

The thickness of SC tissue in the adult patient varies 
widely by gender, body site and BMI [109,122-126], whereas 
the thickness of the skin (epidermis and dermis) is quite 
constant, averaging approximately 1.9-2.4 mm across injection 
sites, ages, races, BMI and gender; it is rarely >3.0 mm at 
injection sites for insulin [109,126-131]. Figure 2 summarizes 
observations regarding SC thickness in men and women 
and shows that SC fat tissue may be thin in commonly-used 
injection sites [47,109,122-126].

Recommendations
• 4, 5 and 6 mm needles may be used by any adult patient 
including obese ones and do not generally require the lifting of a 
skin fold, particularly 4 mm needles [9,74,104,106-110] A1.
• Injections with shorter needles (4, 5, 6 mm) should be 
given in adults at 90 degrees to the skin surface [9, 74,106-
108,109,110,132] A1.
• To prevent possible IM injections when injecting into the 
limbs or slim abdomens, even 4 and 5 mm needles may 
warrant use of a skin fold. Injections with 6 mm needles 
should be used either with a skin fold or a 45-degree angle 
[9,105,106,133] A2.
• There is no medical reason for recommending needles 
> 8 mm. Initial therapy should begin with the shorter lengths 
[105,121,134] A2.
• Patients already using needles needles ≥8 mm should 
lift a skin fold or inject at 45-degrees in order to avoid IM 
injections [105,133] A2.

Skin Folds3.12. 

Skin folds are used when the presumptive distance from 
skin surface to the muscle is less than the length of the needle. 
Lifting a skin fold in the abdomen and thigh is relatively easy 
(except in very obese tense abdomens), but it is more difficult 
to do in the buttocks (where it is rarely needed) and is virtually 
impossible (for patients who self-inject) to perform properly 
in the arm. A proper skin fold is made with the thumb and 
index finger (possibly with the addition of the middle finger). 
Lifting the skin by using the whole hand risks lifting muscle 
with the SC tissue and can lead to IM injections (see Figure 
3) [122].

Recommendations
• Each injection site should be examined individually and a 
decision made as to whether lifting a skin fold is required 
or not given the needle length used. The recommendation 
should be provided to the patient in writing A3.
• All patients should be taught the correct technique for lifting 
a skin fold from the onset of insulin therapy A3.
• The skin fold should not be squeezed so tightly that it 
causes skin blanching or pain A3.

Figure 2. Subcutaneous thickness (in mm) for male and female adults. 
Means (in bold) and ranges (in parenthesis) reflect results from a number 
of ultrasound-based studies [47,109,122-126].

Figure 3. Correct (left) and incorrect (right) ways of performing the skin 
fold.
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• The optimal sequence should be:
1) make skin fold;
2) inject insulin slowly at 90 ° angle to surface of skin fold 
(see Figure 4);
3) leave the needle in the skin for 10 seconds after the plunger 
is fully depressed (when injecting with a pen);
4) withdraw needle from the skin;
5) release skin fold;
6) dispose used needle safely A3.

Lipohypertrophy3.13. 

Lipohypertrophy is a thickened, ‘rubbery’lesion that 
appears in the SC tissue of injecting sites in many patients 
who inject insulin. In some patients the lesions can be hard 
or scar-like [135,136]. Detection of lipohypertrophy requires 
both visualization and palpation of injecting sites, as some 
lesions can be more easily felt than seen [41]. Normal skin 
can be pinched tightly together, while lipohypertrophy cannot 
(see Figure 5) [137]. Both pen and syringe devices (and 
all needle lengths and gauges) have been associated with 
lipohypertrophy as well as insulin pump cannulae (when 
repeatedly inserted into the same location). No randomized, 
prospective studies have been published establishing causative 
factors in lipohypertrophy [54]. Published observations support 
an association between the presence of lipohypertrophy and 
the use of older, less purified insulin formulations, failure to 
rotate sites, using small injecting zones, repeatedly injecting 
into the same location and reusing needles [3,50,59,138,139]. 

Injections into lipohypertrophic tissue may also worsen the 
hypertrophy. Insulin absorption may be delayed or erratic, 
potentially worsening diabetes management, although one 
study has not confirmed this [15, 50-55].

Recommendations
• Sites should be inspected by the HCP at every visit, espe-
cially if lipohypertrophy is already present. At a minimum 
each site should be inspected annually (preferably at each 
visit in pediatric patients). Patients should be taught to 
inspect their own sites and should be given training in how 
to detect lipohypertrophy [41,140] A2.
• Making two ink marks at opposite edges of the lipohyper-
trophy (at the junctions between normal and ‘rubbery’tissue) 
will allow the lesion to be measured and its size recorded for 
long-term follow up. If visible, the lipohypertrophy should 
also be photographed for the same purpose A3.
• Patients should not inject into areas of lipohypertrophy 
until the abnormal tissue returns to normal (which can take 
months to years) [141,142] A2.
• Switching injections from lipohypertrophy to normal tissue 
often requires a decrease of the dose of insulin injected. The 
amount of change varies from one individual to another and 
should be guided by frequent blood glucose measurements 
[50,142] A2.
• The best current preventative and therapeutic strategies for 
lipohypertrophy include use of purified human insulins, rotation 
of injection sites with each injection, using larger injecting 
zones and non-reuse of needles [138-140, 143-145] A2.

Rotation of Injecting Sites3.14. 

Several studies have demonstrated that the best way to 
safeguard normal tissue is to properly and consistently rotate 
injecting sites [66,146,147].

Recommendations
• Patients should be taught an easy-to-follow rotation scheme 
from the onset of injection therapy [148,149] A2.
• One scheme with proven effectiveness involves dividing 
the injection site into quadrants (or halves when using the 
thighs or buttocks), using one quadrant per week and moving 
always clockwise (see Figures 6, and 7) [150] A3.
• Injections within any quadrant or half should be spaced 
at least 1cm from each other in order to avoid repeat tissue 
trauma A3.
• HCP should verify that the rotation scheme is being followed 
at each visit and should provide advice where needed A3.

Bleeding and Bruising3.15. 

Needles will on occasion hit a blood vessel on injection, 
producing local bleeding or bruising [151]. Changing the 
needle length or other injecting parameters does not appear 

Figure 4. The correct angle of injection when lifting a skin fold (90° into 
the ‘slope of the hill’).

Figure 5. Palpable lipohypertrophy: normal skin (arrow tips close together) 
and lipohypertrophic tissue (arrow tips spread apart). (Photograph courtesy 
of Lourdes Saez-de Ibarra and Ruth Gaspar, Diabetes Nurses and Specialist 
Educators from La Paz Hospital, Madrid, Spain).



 A. Frid et al / Diabetes & Metabolism 36 (2010) S3-S18 S11

to alter the frequency of bleeding or bruising [150] although 
one study [152] did suggest that these may be less frequent 
with the 5 mm needle.

Recommendation
Patients should be reassured that bleeding and bruising 
do not appear to have adverse clinical consequences 
for the absorption of insulin or for overall diabetes 
management [151,152] A2.

Pregnancy3.16. 

More studies are needed to clarify optimal injecting 
practices in pregnancy. Use of routine fetal ultrasonography 
gives the HCP an opportunity to easily assess SC fat patterns 
and give data-based recommendations regarding injections 
[153]. In the absence of prospective studies it seems reasonable 
to make the following recommendations:

Recommendations
• Pregnant women with diabetes (of any type) who continue 
to inject into the abdomen should give all injections using 
a raised skin fold [153] B2.
• Avoid using abdominal sites around the umbilicus during 
the last trimester. C3.
• Injections into abdominal flanks may still be used with a 
raised skin fold. C3.

Safety Needles3.17. 

Needlestick injuries are common among HCP with most 
studies showing significant under-reporting for a variety 
of reasons [154]. Safety needles effectively protect HCPs 

against contaminated needlestick injuries [155]. Considerable 
education and training are needed to ensure that currently 
available safety needles are used properly and effectively 
[156].

Recommendations
• Safety needles should be recommended whenever there is 
a risk of a contaminated needle stick injury (e.g. in hospital) 
[155] B1.
• Since most safety mechanisms will not protect against 
needle sticks through skin folds, the use of shorter needles 
without a skin fold is recommended B3.
• If an IM injection is still a risk, using an angled approach 
(rather than a skin fold) is preferable B3.

Disposal of injecting material3.18. 

Every country has its own regulations regarding the disposal 
of contaminated biologic waste. Options for discarding a used 
needle, in order of preference, are: 1) into a container especially 
made for used needles/syringes; 2) if not available, into another 
puncture-proof container such as a plastic bottle. Options 
for final disposal of the container, in order of preference, are 
to take it: 1) to a Health Care facility (e.g. hospital); 2) to 
another Health Care provider (e.g. laboratory, pharmacist, 
doctor’s office). All stakeholders (patients, HCPs, pharmacists, 
community officials and manufacturers) bear a responsibility 
(both professional and financial) for ensuring proper disposal 
of used sharps.

Recommendations
• All HCPs and patients should be aware of local regulations. 
Legal and societal consequences of non-adherence should 
be reviewed [156] A3.
• Proper disposal should be taught to patients from the 
beginning of injection therapy and reinforced throughout 
[157] A3.
• Potential adverse events to the patients’family (e.g. needlestick 
injuries to children) as well as to service providers (e.g. 
rubbish collectors and cleaners) should be explained A3.
• Where available, a needle clipping device should be used. 
It can be carried in the patient kit and used many times 
before discarding A3.
• Under no circumstance should sharps material be disposed 
of into the public trash or rubbish system A3.

Discussion4. 

The focus of prior injection technique recommendations 
[5-8] has been needle length selection, the injection process 
(use of skin folds and injection angle) and the choice of body 

Figure 6. Abdominal rotation pattern by quadrants (Diagram courtesy of 
Lourdes Saez-de Ibarra and Ruth Gaspar, Diabetes Nurses and Specialist 
Educators from La Paz Hospital, Madrid, Spain).

Figure 7. Thigh and buttocks rotational pattern by halves (Diagram 
courtesy of Lourdes Saez-de Ibarra and Ruth Gaspar, Diabetes Nurses 
and Specialist Educators from La Paz Hospital, Madrid, Spain).
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sites. This paper updates and extends the injection recommen-
dations previously available for patients with diabetes, and 
covers important areas for which prior guidance was lacking: 
Insulin analogues (rapid- and long-acting), GLP-1 agents, 
pregnancy, and safety needles. Additional recommendations 
have been provided on topics which, though addressed earlier, 
still lacked detail and specificity: lipohypertrophy, pediatrics, 
pens, disposal of injecting material and education. These 
recommendations reflect our current synthesis of the available 
evidence, as well as expert consensus; we expect further 
changes following new research publications in the near 
future.

Regardless of patient group, the present recommendations 
guide the HCP and the patient towards using shorter [4, 5 or 
6 mm) needles. This appears to be the most efficient means 
of protecting against IM injections in children and in those 
adults who do not lift skin folds. There is no medical rationale 
for the use of needles > 6 mm in children and adolescents, 
nor in adults (see below). This move to shorter needles is 
appropriate given our improved understanding of the anatomy 
of skin and SC adipose tissue at the common injection sites 
which recent studies have provided [47,109,122-131]. Recent 
data have been reported on precise ultrasound measurements 
of skin and subcutaneous tissue at insulin injection sites in a 
large, diverse group of adult patients with diabetes [109]. This 
provides important information on which to base needle-length 
injection recommendations, and indicates that needles as short 
as 4mm will consistently pass through skin and into the SC 
space. A separate crossover study [110] has shown that when 
injected straight-in (90 °) without lifting a skin fold, a 4 mm 
× 32G pen needle is safe and efficacious in adult patients 
of all sizes; that pain is less, and reports of skin leakage are 
numerically less than with 5 mm and 8 mm, 31G needles. An 
earlier, smaller study [9] suggested similar results for lean 
children and adults. Further studies with the new 4mm × 32G 
pen needle in children and adolescents will be valuable.

Although 8 and 12.7 mm needles have frequently been 
used in obese patients to ‘ensure’SC medication delivery, 
recent studies have shown this is a fallacy. There is remarkable 
consistency of skin (dermis + epidermis) thickness in normal 
persons and in patients with diabetes [109,126], regardless of 
race, age, or BMI. Skin thickness in such studies has averaged 
approximately 2 mm and the maximum is rarely >3.0 mm, 

indicating that needles at least 4 mm long will reliably deposit 
medication into the SC space. The depth of such injections 
(shallow versus deep SC tissue) does not appear to affect the 
absorption or pharmacokinetics of insulin [16]. Randomized, 
prospective controlled clinical trials demonstrate the lack of 
any change in overall glycaemic control when comparing 5 and 
8 mm needles, or 6 and 12.7 mm needles, respectively, in obese 
patients [104,105]. Of course, if an adult patient is already 
using needles ≥8 mm long and there are no clinically-evident 
problems (e.g. unexplained glucose instability, a history of IM 
injections) they should continue using that needle length. We 
however encourage such patients to adopt a skin fold or angled 
injection for added safety. All patients should be apprised 
of the advantages of the shorter (4-6 mm) length needles, 
which are strongly advocated for children and adolescents. 
Furthermore, in adult patients starting on insulin there is no 
clinical reason for recommending a needle >6mm long, unless 
they are using syringes with an 8 mm needle.

Two western European countries were the first to develop 
and publish injecting guidelines for people with diabetes. 
The Danish guidelines [5] were first published in 2002, and 
then updated in 2006 by the Danish Nurses Organization. 
The Dutch guidelines [6] were published in September 2008 
by the Association for Diabetes Care Professionals (EADV). 
Both documents are available in English. Other injecting 
guidelines exist, both at a local and national level (e.g. from the 
American Diabetes Association [7, 8]), but are not published 
as a separate, dedicated set like the above two.

Unlike the Dutch and Danish guidelines [5,6], the present 
recommendations do not require the HCP to know both the 
patient’s BMI and the injection angle in order to choose the 
needle length. The BMI may not be known at the time of 
the visit; it may change during the course of therapy; and it 
can be misleading, as in patients with android obesity, very 
athletic build, etc. The injection angle is rarely a perfect 45 
or 90 degrees and may change according to the injection site 
the patient uses, the use or not of a skin fold and the visual 
perception of the patient or observer.

A number of key injecting parameters have not been studied 
in sufficient depth for recommendations to be made. Table 
1 presents a selective summary of these topics. Investigators 
are encouraged to address these issues through prospective, 
randomized clinical trials, where applicable.

Table 1
Key Unanswered Questions which Merit further Study

Topic Unresolved Issues

4 mm needles Safety, Efficacy in other populations including children/adolescents, obese adults, users of GLP-1 agonists

Lipohypertrophy Etiology and effective prophylaxis and treatment

New insulin analogues/
GLP-1 agents

Appropriate injection sites, needle lengths and techniques to ensure optimal pharmacologic effects

Pregnant women who inject Appropriate needle lengths and injection techniques 

Needle Reuse Prospective outcomes and risk assessment
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The ‘Top 10’ guidance statements are summarized in 
Table 2. These are evidence-based and provide a concise 
set of recommendations for patients and HCPs which, if 
followed, will increase the consistent delivery of insulin and 
other diabetic medications into the SC space.
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Abstract

The first Injection Technique workshop brought together endocrinologists and injection experts from around the world in 
Strasbourg in 1997. From its work came groundbreaking recommendations which advanced best practices in areas such as the 
use of a skin fold when injecting. The second Injection Technique workshop, with an expanded format including nurses and 
diabetes educators, took place in Barcelona in 2000.  The initial stimulus to use shorter injecting needles can be said to date 
from this meeting. The third Injection Technique workshop was held in Athens in September 2009 and involved 127 experts 
from across the globe. After a comprehensive review of all publications since 2000 as well as several unpublished studies, 
the attendees divided into smaller groups to debate and draft new injecting recommendations based on the new data and their 
collective experience. This paper summarizes all the formal presentations given at this practical consensus workshop.
© 2010 Elsevier Masson SAS. All rights reserved.

Keywords: diabetes mellitus, treatment, insulin, insulin therapy, GLP-1 analogs, injections, needles, subcutaneous tissue, lipohypertrophy, complications, 
technical aspects, review, recommendations.

Résumé

Troisième atelier sur la technique des injections à Athènes (TITAN)
Le premier atelier sur la technique d'injection a réuni à Strasbourg en 1997 des endocrinologues et des experts de la pratique 
des injections du monde entier. De ses travaux sont issues des recommandations importantes qui ont fait progresser la meilleure 
pratique des injections dans des domaines comme l'utilisation d'un pli cutané lors de celles-ci. Le deuxième atelier sur la technique 
des injections, avec une participation élargie aux  infirmières et aux éducateurs en diabétologie, a eu lieu à Barcelone en 2000.  Le 
point de départ de l'utilisation d’aiguilles plus courtes date de cette réunion. Le troisième atelier sur la technique des injections 
a eu lieu à Athènes en septembre 2009, et 127 experts du monde entier y ont participé. Après une revue exhaustive de toutes les 
publications depuis 2000 ainsi que de plusieurs études non publiées, les participants se sont répartis en petits groupes pour débattre 
et rédiger le projet de nouvelles recommandations pour la réalisation des injections sur la base des données récentes et de leur 
expérience collective. Le présent document résume les communications qui ont été présentées à cet atelier de consensus pratique.
© 2010 Elsevier Masson SAS. Tous droits réservés.

Mots clés: diabète sucré, traitement, insuline, insulinothérapie, analogues du GLP-1, injections, aiguilles, tissu sous-cutané, lipohypertrophie, complications, 
aspects techniques, revue générale, recommandations, consensus d’experts
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Introduction1. 

The Third Injection Technique workshop in AtheNs, named 
TITAN, was held in Athens, Greece from 10-13 September, 
2009. During these three days 127 doctors, nurses, educators 
and psychologists from 27 countries discussed the subject 
of optimizing injecting practice among people treated with 
insulin and/or GLP1 agents.

The objectives of the workshop were:
- Updating the state of the art on injection technique by experts 
working in the field;
- Open discussion on current practice issues and drafting of 
new injection recommendations;
- Brainstorming on further research in this field and identifying 
future study needs.

The first Insulin Injection Technique Workshop had been 
held in June, 1997 in Strasbourg, France. It brought together 
40 injection experts from across Europe and the world for 
two days of presentations and discussions, culminating in the 
publication of the proceedings [1], the commissioning of a 
pan-European study of insulin injection technique and the 
dissemination of the first Insulin Injection Guide.

The Second Injection Technique Event (SITE) was held in 
Barcelona, Spain in May, 2000 [2]. It expanded the Strasbourg 
format to include more nurses and educators, eighty persons 
in all. The results of the European epidemiologic survey were 
presented [3] and new guidelines discussed and agreed. The 
summary of this meeting was also published [2] as was the 
second Insulin Injection Guide.

In this paper, we present summaries of the plenary pre-
sentations presented at TITAN. These constitute a summary 
of the state of the art in the field to the present day.

Summaries2. 

■ Injection technique and needle length, 
 how important are they?

Anders Frid, MD (Sweden)

Christian Binder published [4] ground-breaking studies 
in 1969 using 125I-labelled soluble (’regular’) human insulin 
(40U). He found significantly faster disappearance of insulin 
from muscle tissue compared to fat tissue in the thigh. He 
also found a faster disappearance from the abdominal area 
compared to thigh, with the gluteal area in between. The first 
studies using imaging techniques when evaluating insulin 
injections appeared in the 1980´s, the first CT studies appearing 
in 1986 [5]. Paul de Meijer from The Netherlands was the 
first to use ultrasound to measure fat tissue depth and he 
showed in 1990 [6] that there seemed to be no difference 
in insulin absorption from the superficial layer of fat tissue 
compared to the loose connective tissue between the muscle 

and fat tissue. Our group showed in the mid and late 1980´s 
[7, 8] that the absorption of soluble insulin was faster from 
abdomen compared to thigh and that there was a difference 
within the abdomen with the fastest absorption above the 
umbilicus, later also confirmed in elderly patients by Clauson 
in 1995 [9]. We have also shown no difference in insulin 
absorption from superficial compared to deep injection in the 
fat tissue, in type 1 patients [10-12]. Regarding rapid-acting 
insulin analogues, there are several studies showing that the 
absorption is similar from injection sites in abdomen and thigh 
[13-16]. There are also studies showing similar absorption 
from fat and muscle tissue [17], however these studies were 
made resting. Blood flow in a working muscle may increase 
10-fold which may affect absorption [7]. There are few studies 
of NPH-insulin but one important study by Henriksen in 
1991 [18] showed that the absorption from the abdomen 
was faster compared to thigh and that abdominal injection in 
the evening may increase the risk of hypoglycaemia during 
the night in patients with diabetes. For long-acting insulin 
analogues it has been shown by Owens in 2000 [19] that insulin 
glargine has a similar absorption from abdomen, thigh and 
arm, the abdomen showing the slowest absorption although 
the difference did not reach statistical significance. Mistakenly 
injecting a long-acting insulin analogue IM instead of SC with 
its associated sudden unexpected peak, potentially occurring 
while the patient slept, could lead to profound hypoglycaemia 
with possibly lethal consequences. Hence, the importance of 
correct injection technique.

■	 Myths and realities of insulin therapy

Jaime A. Davidson, MD (USA)

Diabetes is a global epidemic. The IDF estimates a 72% 
increase by 2025 to over 333 million people worldwide with 
diabetes [20]. New US data is showing an A

1c
 improvement 

overall, but other populations, such as the Latino/Hispanic had 
disappointingly higher average A

1c
 [20]. In many diabetes-

related papers when discussing minorities, there is always a 
bias in suggesting that all minorities are poor, underprivileged 
and uneducated [21-22]. Amongst US Latinos there is a 
spectrum from very poor to very rich, from politicians and 
doctors to itinerant agricultural workers. The problem is 
universal, clinical inertia, where patients requiring insulin 
are left on oral agents for years with A

1c
 levels well above 

the recommended targets. From the patient point of view it is 
challenging. Some believe starting insulin is a sign of failure, 
some believe it is the end and many still believe insulin causes 
blindness. In the Optimize Survey [23], a study directed at 
patients, we learned that many patients will avoid taking 
insulin, but will accept it when physicians recommended 
it. Creating a receptive culture and educating patients from 
day one will eventually allow patients to be treated to the 
recommended goals. I tell my patients: ‘It is my job to keep 
you alive so that at some point in the future, you DO go on 
insulin. Then I know we’ve been successful.’
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■	 Diabetes trends in Western Europe

Corinne Giely-Eloi* (France)

Diabetes prevalence evolution in Western Europe has 
now reached 5.01%, compared to 2.76% in 2000 [20]. Thirty 
per cent of the diabetes population is injecting insulin. The 
other 70% is mainly on oral agents (55%) and on diet (14%). 
Among the 30% on insulin, 20% use only insulin and 10% 
are dual users (insulin + pills). [24]

Insulin pens have become the favorite injection device: 
reusable pens are still dominant but declining whereas dispo-
sable pens are more and more prescribed. Pump use remain 
a stable, restricted target, and syringe use has now dropped 
under the 10% level. [24]

The situation is very different from one country to another: 
whereas Germany and the Netherlands prefer reusable pens, 
France and Spain are more disposable pens-oriented. Italy and 
the UK still have a significant number of syringe users. [24]

The 8mm pen needle is used by a majority of patients (66%); 
use of shorter needles (5-6mm) reaches 25%. Longer needles 
(>8mm) still represent about 9% of the market. [24]

*Co-author: Corinne Letondeur

■	 Federation of European Nurses in Diabetes (FEND):  
 Perspectives of insulin injection equipment

Deirdre Kyne Grzebalski (UK)

FEND is an organisation that provides a unique voice for 
nurses working in diabetes, research and education in Europe. 
FEND organises an Annual Conference providing a platform 
for nurses to discuss new developments in the treatment and 
management of people with diabetes and share research 
ideas. The Journal of European Nurses in Diabetes also 
encourages nurses to publish their research and development 
ideas. Problems with injections are not new and up to 50% 
of people with diabetes unintentionally inject insulin into 
muscle [7,25]. The important question therefore we need 
to consider is whether education can reduce the number of 
problems. A study from Denmark demonstrated a reduction 
in lipohypertrophy after intensive injection education [26]. 
To ensure that the correct injection technique advice is given 
and the appropriate needle length chosen, evidence-based 
guidelines are essential. [27-32]

■	 The overall results of the 2008-2009 injection   
 technique survey

Ken Strauss, MD* (Belgium)

From September 2008 to June, 2009, 4352 insulin-injecting 
Type 1 and 2 diabetic patients from 171 centers in 16 countries 
participated in the study. Overall 3.6% of patients use the 
12.7mm needle; 1.8% the 12 mm; 1.6% the 10mm; 48.6% 
the 8mm; 15.8% the 6mm; 21.6% the 5mm. Seven percent 

of patients do not know what length of needle they use. 
Twenty-one percent of patients admitted injecting into 
the same site for a whole day or even for a few days, a 
practice associated with lipohypertrophy. Almost half 
the patients have or have had symptoms suggestive of 
lipohypertrophy. Abdominal lipohypertrophy seems to 
be more frequent in those using the two smaller injec-
tion size areas, and less frequent in those using larger 
areas. Nearly 3% of patients reported always injecting 
into lipohypertrophic lesions and 26% inject into them 
sometimes. Of the 65% of patients using cloudy insulins 
(e.g. NPH), 35% do not remix it before use. It is clear 
from the latest survey that we have improved in certain 
areas but in others we have either not moved at all or 
our efforts have not yielded the results we expected. 
The results of this survey are available on a country-
by-country as well as a question-by-question basis on 
the website: www.titan-workshop.org.

*Co-author: Carina De Coninck

■	 Skin and hypodermis: from basic knowledge to 
practical questions about hypodermic needle length

Philippe E. Laurent, MD, PhD* (France)

We report on recently published work on epidermal-
dermal thickness at injection sites commonly used for 
intradermal vaccination [33]. This study of non-diabetic 
adults indicates that the maximal total thickness is 2.4 
(±0.4) mm regardless of the subject’s gender, BMI, 
adult age or ethnic origin. The main variability factor in 
epidermal-dermal thickness is the body site. This result 
indicates that hypodermic needle lengths beyond 3 mm 
deliver drug into the shallow subcutaneous tissue. We 
studied the impact of the needle length (ranging from 3 
to 12.7 mm) on the pharmacokinetic parameters of low 
molecular weight-heparin (exonaparin) in non-obese 
(18-25 Kg/m2) and obese (30-40 Kg/m2) volunteers. The 
injection technique was varied, including skin pinch 
up (with and without), the injection time (slow [10 
sec] versus fast [3 sec]) and different thumb or index 
pressures on the plunger rod. There were no statistical 
differences observed in pharmacokinetic parameters 
analyzed related to the needle length (3 versus 12.7 mm, 
4 versus 12.7 mm), the injection speed and the injec-
tion technique (pinch, no-pinch). Whatever the needle 
length used, the impact of variability factors (injection 
technique, injection speed, weight group and gender) 
were similar.

In summary, injections using needle lengths longer 
than 3 mm ensures subcutaneous injections; injection 
in shallow subcutaneous tissue (3 to 4 mm from skin 
surface) does not impact the pharmacokinetic profile 
regardless of the injection technique.

*Co-authors: Laurent A, Mistretta F, Bottigioli D, Dahel K, Goujon C, Nicolas 

JF, Hennino A
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■	 Skin thickness (ST) and subcutaneous thickness  
 (SCT) at injection sites in adults with diabetes (DM)

Laurence Hirsch, MD* (USA)
We used 2D high frequency ultrasound (HFUS) to measure 

skin and SC tissue thickness at commonly-used insulin 
injection sites in a varied group of ~ 350 adults with DM. 
ST (epidermis-dermis) and adipose layer SCT (dermal-SC 
border to muscle fascia) were measured at 4 body sites (arm, 
abdomen, thigh, buttocks). At the time of TITAN, the study was 
about 60% complete. The 95% CIs for ST (epidermis-dermis) 
varied between 1.6 and 2.7 mm, and for SC adipose tissue depth 
from 6 to 21 mm. SC thickness increased with BMI, female 
gender, and at abdomen and buttocks vs other sites; ST varied 
minimally by common demographic characteristics. The largest 
within-site differences in SC depth, based on BMI, are in the 
abdomen, the smallest in the buttocks. When complete, these 
data should help guide needle length selection to optimize 
SC insulin injections, and avoid IM or ID injections. This 
study in persons with diabetes confirms earlier data from 
non-diabetic populations [33-37]

*Co-authors: Arce C.H., Byron K., McNamara K., Del Rio Y., Gibney M.A.

■	 Thickness of subcutaneous fat tissue where 
 pregnant diabetics inject their insulin 
 - An ultrasound study

Lars Engström, MD* (Sweden)

Pregnant insulin-treated diabetics coming to ordinary 
ultrasound examinations of the foetus were examined [38]. 
They were asked to indicate on their abdomen the point 
where they usually inject their pre-meal doses of regular 
insulin. The distance from this point to the umbilicus were 
measured and the thickness of subcutaneous the fat tissue was 
measured perpendicularly without pressure using a convex 5 
MHz ultrasonic probe. Thirty examinations were performed 
in pregnancy week 16 to 38. The distance from injection 
point to the umbilicus varied from 1-20 cm with a mean of 
12.7 cm. The thickness of subcutaneous fat tissue where the 
patients had performed their latest insulin injection varied 
from 3 to 18 mm with a mean of 8.0 mm. Sixteen out of thirty 
examinations showed 8.0 mm or less of subcutaneous fat tissue 
at the injection point. The risk for unintended intramuscular 
injection of insulin is increased among pregnant women with 
diabetes. To reduce this risk we recommend examination 
of injection sites with estimating of subcutaneous fat layer 
thickness. The ultrasonographic examination offered most 
pregnant women is an excellent possibility to perform this 
measuring. If SC thickness seems adequate the patients can 
until next visit use the abdomen as injection site. In that case 
we recommend using 5 mm injection needles with a two-finder 
pinch-up. We don’t recommend perpendicular injection. For 
thin patients we don’t at all recommend abdominal insulin 
injections. For these patients we recommend injection in the 
lateral gluteal region.

*Co-authors: Hans Jinnerot, Elisabeth Jonasson.

■	 Glycaemic variability as the enemy!

Jean-Pierre Sauvanet, MD (France)

Sustained chronic hyperglycaemia (characterized by 
elevated HbA

1c
 and mean plasma glucose levels) has deleterious 

vascular consequences as a result of excessive protein glycation, 
and generation of oxidative stress [39-40]. Glucose swings also 
appear to specifically activate oxidative stress and amplify the 
effects of chronic hyperglycaemia. Recent studies, both in type 
1 or type 2 diabetic patients, suggest that oscillating glucose is 
more deleterious to endothelial function and oxidative stress 
than stable mean glucose [39-40]. Furthermore, glycaemic 
variability appears to be an HbA

1c
-independent risk factor 

for diabetic complications; additionally, wide fluctuation of 
blood glucose is a strong independent predictor of mortality 
in elderly type 2 patients as well as in critically ill patients. In 
insulin-treated patients, well known exogenous factors also 
contribute to glycaemic variability, including inappropriate 
diet content and/or repartition, inadequate insulin regimen 
and/or insulin injection technique. Use of continuous glucose 
monitoring appears to be a promising tool to both evaluate 
glucose variability and to optimize insulin treatments and 
regimen. Therapeutic education should emphasize appropriate 
dose adaptation and proper insulin injection technique.

■	 Investigation of coincidences between 
 injection practice, blood glucose excursions 
 and frequency of lipohypertrophy during 
 insulin therapy

Gerhard-Walter Schmeisl, MD *

One major cause of unexplained glycaemic excursions 
appears to be suboptimal injection practice, as well as the 
existence of ignored lipohypertrophy [41-45]. We studied 
injection practice in 500 patients with insulin dependent 
diabetes mellitus using intensified conventional insulin 
therapy. Lipohypertrophy within the last 12 months was 
reported by 35% of the interviewed patients. The validation 
exam by the diabetes nurse revealed lipohypertrophy in 
41.2% of the examined patients. Implausible blood sugar 
excursions within the last 4 weeks were observed in 45.3% 
of the patients with type 1 diabetes mellitus and in 38.0% of 
the patients with type 2 diabetes. Lipohypertrophy correlated 
with the following factors: Duration of insulin therapy 
(P<0.001), multiple use of pen needles (P=0.002), outflow of 
insulin from injection site after injection (P=0.002) and use 
of relatively small injection sites in the abdomen (P<0.029). 
In patients with lipohypertrophy implausible blood sugar 
excursions were significantly more frequent (P<0.001). 
The data support the recommendation regarding regular 
evaluation of the injection sites and if necessary re- training 
on injection techniques.

*Co-author: Evelyn Drobinski, Verband der Diabetes-Beratungs- und Schulungsberufe 

in Deutschland e. V. (VDBD)
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■	 Factors influencing lipohypertrophy

Sevgi Kızılcı* (Turkey)

While lipohypertrophy (LH) was seen in 76.9% of the 
individuals with diabetes who changed injection sites at each 
injection, the condition was seen in only 23.8% of people who 
rotated the injection site weekly [45]. If people with diabetes 
use all injection sites (arms, abdomen, legs, buttocks), and 
use each injection site for one week, it will be 6-8 weeks 
before returning to the same site. During this time the tissue 
will be free from the effect of insulin. The development of 
lipohypertrophy is in this way diminished because of the 
lessening effect of insulin in the area. Another controllable 
factor influencing the development of LH is the frequency 
of changing needles. It has been reported that individuals 
who reuse needles more frequently are more likely to have 
LH than those who reuse less frequently. While LH was 
observed in 20.3% of individuals with diabetes who changed 
their needle at every injection, this proportion was 51.2% in 
those who changed needles every two– three injections, 75% 
in those that changed every four– five injections and 100% in 
those that changed only when the cartridge was finished. The 
majority of patients (76%) responded negatively when they 
were asked if they had a problem. However, well over half 
of this group was found to have LH on examination. Fifteen 
per cent of the patients reported that their injection sites had 
never been checked by a doctor or a nurse.

*Co-author: B. Vardar

■	 How improved technology has affected starting  
 injectable therapy in the United States

Timothy S Bailey, MD, FACE, CPI (USA)

Two major approaches that have been taken to solve the 
problem of patient resistance to insulin:
- Changing the delivery route (e.g. inhaled insulin)
- Improving the injection process (e.g. pens, less-frequently 
administered preparations)

Despite the demonstrated advantages of pen therapy, use 
of insulin pens in the U.S. has trailed that in other developed 
countries. This is largely due to the economic disincentives built 
in to the healthcare system, most importantly those practices 
which have resulted in a larger out-of-pocket cost to the patient. 
Newer injectable therapeutic agents (e.g. Byetta®, Forsteo®) 
have been released only in pen form in the U.S. [46]

The effect of pen therapy on clinical practice efficiency may 
be to increase patient acceptance of injectable therapy. [47-49]

■	 Glargine basal-bolus insulin regimen vs insulin  
 pump therapy: a comparison of glycaemic control

Harold Starkman MD* (USA)

We studied the glycaemic control in subjects utilizing 

Glargine Basal-Bolus Insulin Regimens (GBBIR) as com-
pared with subjects using Insulin Pump Therapy (CSII). Of 
13 studies available for critical review comparing GBBIR 
with CSII in type 1 diabetes, 7 investigators reported 
improved glycaemic control with CSII and 6 reported 
no significant difference. We evaluated the experience 
obtained in our practice, by evaluating changes in HbA

1c
 

when patients were transitioned from conventional split 
mixed insulin regimens (CSMIR) to either GBBIR or 
CSII. While not randomized, our data showed that HbA

1c 

decreased significantly when subjects were transitioned 
from CSMIR to GBBIR (P<0.001). HbA

1c 
levels at 3 

months, 6 months and 1 year were not significantly different 
for subjects on GBBIR when compared to subjects on a 
CSII regimen at any time point after regimen initiation. 
HbA

1c 
trended upward during both CSII (P=.058) and 

GBBIR (P=.036) when 3 month and 1 year values were 
compared. Thus, our data show no significant difference 
in glycaemic control, as reflected by HbA

1c
, in type 1 

paediatric subjects treated with GBBIR when compared 
with CSII for up to 1 year.

*Co-Authors: Emily Frydman MD, Rami Bustami PhD

■	 The influence of needle length on glycaemic control  
 and patient preference in obese patients with   
 diabetes (INOBESE)

Gillian Kreugel*

We performed a randomized, prospective, multicenter, 
open-label, cross-over study in 130 patients with either type 
1 or type 2 DM, injecting insulin with a pen, and with BMI 
≥ 30 kg/m2 [50]. Patients were randomized into 2 groups. 
Group A used a 5 mm needle in the first period and an 8 
mm needle in the second period, group B used the reverse 
order; each period was 3 months. The effects of needle 
length on HbA

1c
 levels, patient-reported bleeding, bruising, 

backflow of insulin, pain and hypoglycaemic events were 
compared. There was no significant change in HbA

1c
 

while using either needle length, in either group. For all 
patients, mean HbA

1c
 decreased from 7.6 to 7.5 (P=0.03) 

when using the 5mm needle, and stayed 7.6% with the 
8mm needle. There were no differences in hypoglycaemic 
events, bruising and pain in either group during both 
periods. Patients reported slightly less bleeding (P=0.04) 
with the 5mm needle, and less insulin leakage with the 
8mm needle (P =0.01). The 5mm needle was preferred 
by 46% of patients, and the 8mm needle by 41%; 13% 
had no preference. We conclude that 5mm needles can be 
safely used in obese DM patients without negative effects 
on HbA

1c
 and without differences in local injection-related 

complaints.
*Co-authors: Joost C. Keers, Alied Jongbloed, Anneke H. Verweij-Gjaltema, 

Bruce H.R. Wolffenbuttel
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■	 Evidence-based clinical guidelines for injection 
 of insulin for adults with diabetes mellitus

Grete Kirketerp* (Denmark)

The Danish guidelines were first published in 2002 and 
then updated in 2006 by the Danish Nurses Organization 
under the title, Evidence-based Clinical Guidelines for 
Injection of Insulin for Adults with Diabetes Mellitus [28]. 
A literature review searched the following terms: Injections 
sites; Adherence; The insulin injection process; Choosing 
needle length; Swapping skin prior to injection; Re-use of 
needles for pen systems; Disposal of needles and insulin 
pens; Risk of infection; General guidelines for insulin 
injection. The document is available in both Danish and 
English.

*co-authors: Hansen Birtha, RN, MScN, Aarhus University Hospital, Kirketerp 

Grete, RN, MScN, MPM, Odense University Hospital, Ehlers Gitte, RN, Kalundborg 

Hospital, Nordentoft Elisabeth, RN, Slagelse Hospital, Hansen Grethe, RN, Stene 

Hospital

■	 Dutch guidelines ‘The administration of insulin with  
 the insulin pen’

Jolanda Hensbergen, MD (Netherlands)

This mono-disciplinary-developed guideline [27] aims 
to provide all diabetes care providers with scientifically-
supported recommendations regarding the manner of 
insulin administration with an insulin pen in patients with 
diabetes mellitus. In this specific regard attention is given 
to 1) the preparation of an insulin injection; 2) the critical 
characteristics of pen needles (including matters such as the 
needle length and needle re-use); 3) determining the best 
injection site (i.e. location on the body, type of tissue) and 
4) the manner of injecting and insulin administration (for 
example skin fold, speed of injection and massaging). Of 143 
articles selected on the basis of title and summary, 105 met 
the inclusion criteria and were used in the recommendations. 
Recommendations at level 2 (strong evidence) are made 
regarding the disinfection of skin and material, maximum 
dosage per injection, needle length, needle re-use, depth 
of injection and tissue type, injection site in relation to 
the time-action profile, rotation, injecting into damaged 
skin, manner of inserting the needle, speed of the injection, 
length of time the pen needle is in the skin after insulin 
administration and massaging. Recommendations at level 
3 (moderate evidence) are made regarding the mixing of the 
insulin, the insulin temperature at the time of injection and the 
length of time the pen needle is on the pen. Recommendations 
at level 4 (weaker evidence or expert opinion) concern the 
removal of air from the pen and removing the pen needle 
from the tissue.

■	 Patient and health care professionals’perspectives  
 on insulin therapy

Marjorie Cypress, PhD, C-ANP, CDE (USA)

When people with diabetes are told they need insulin, many 
may be fearful of pain, getting sicker, having hypoglycemia, 
gaining weight, and getting complications. Health care pro-
fessionals may also fear acute complications, but additionally 
may worry about alienating their patients, poor compliance, 
the burden of teaching and dealing with crises. The Insulin 
Impact Survey asked 500 people with insulin treated diabetes 
>18 years old (PWD) about the impact on insulin injections, 
and asked 300 health care professionals (HCP) what they 
perceived their patients to feel [51]. While 33% of PWD 
said they dreaded their injections and 29% said that injecting 
insulin was the hardest part of managing diabetes, 76% of 
HCP thought their patients had adapted to insulin injections 
and 61% felt that insulin was just an inconvenience. When 
asked if they discussed problems with insulin injections with 
their patients, 98% of HCP said they did. But when the PWD 
were asked if their HCP ever talked to them about problems 
with insulin injections, 79% said never or rarely, and 77% with 
problems said they never discussed the problem with their HCP. 
Recommendations for overcoming barriers to insulin therapy 
include: Asking patients about problems with insulin injections. 
Identifying and correcting misconceptions, and explaining 
the disease process emphasizing that insulin therapy is not a 
personal failure or punishment. Self management education 
should focus on minimizing complications (hypoglycaemia, 
weight gain etc.), integrating the treatment regimen into an 
individual’s lifestyle, good communication, and stressing the 
benefits of good glycaemic control.

■	 Patient and physician resistance to initiating insulin 
therapy

Dr. Susan Jung Guzman, PhD (USA)

Delaying the initiation of insulin therapy (IT) may lead 
to long periods of chronically high blood glucose levels 
[52-55]. Patients may drop out of treatment to avoid IT. 
Patients on insulin may come to believe that less insulin = less 
disease - so they may omit insulin until they begin feeling 
“bad”. Obstacles to insulin initiation include the feeling that 
once started, I can never stop; insulin will restrict key aspects 
of my life; starting IT means I have failed; the stigma (now 
I really have a serious disease); shots will be too painful; 
insulin may cause blindness.

Influence of physicians may take the form of threatening 
patients with insulin: “If you can’t make some positive changes 
in how you eat and exercise, then we’ll have no choice but to start 
insulin.” Underlying messages may be: Insulin should be avoided 
at all costs; or you have failed; or you are to be punished.

Solutions include:
- Speak about the natural course of diabetes, and be positive 
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about insulin therapy
- Encourage an immediate injection
- Provide a sense of control regarding IT
- Consider insulin pens
- Address patient’s concerns

■	 Number of injections, therapeutic regimen 
 and glycaemic control in children and adolescents

Jean-Jacques Robert, MD (France)*

The data base of the national association which organ-
izes diabetes camps allowed evaluating 8 176 children and 
adolescents (age 12.8±2.7 yrs, diabetes duration 5.2±3.4 
yrs) at admission in summer camps between 1998 and 2007 
(707-896/yr). Over 10 yr, the main changes were: shift from 
human insulin to analogues; decrease of 2 injections from 
42 to 19%; drop of premixed from 21 to 4%; decrease of 
unclassified from 30 to 15%; increase of basal-bolus from 13 
to 48%, and of pump from <1 to 13%; changes related to age 
and diabetes duration. Mean yearly HbA

1c
 varied from 8.24 to 

8.53%. HbA
1c

 was significantly higher with regimens using 
exclusively premixed insulin, but there were no differences 
between the other regimens (multivariate analysis). HbA

1c
 

showed a significant but minor decrease, by 0.02% per year, 
but the decrease was similar with premixed and other regimens. 
A major trend in intensifying insulin treatment in children 
and adolescents with type 1 diabetes has been accompanied 
by a modest improvement in HbA

1c
. No insulin regimen has 

shown any better results, except over premixed insulin.
*Co-authors: Isabelle Redon, Pierre Taupin, Delphine Martin, Cécile Aubert, 

Michel Cahané

■	 Psychological preparation for delivering injections  
 to children

Ms. Angela Cocoman & Ms. Carol Barron (Ireland)

Injections do not occur in a vacuum. They occur within 
individual cultures and societies. Major influences on the 
delivery of injections to children include; the child, family, and 
health care profession at the micro level and the societal beliefs 
and cultural influences at the macro level [56]. Both need to 
be addressed in the preparation of children for injections. 
For example at the macro level in western English-speaking 
societies the language we use to describe injections such as 
“shot” and “jab” is that of violence and pain (see Fig. 1 and 2). 
At the micro level the psychological preparation of the child 
we argue also includes the psychological preparation of the 
health care professional as well as that of the child and family 
member. For the purpose of this paper we are concentrating on 
the psychological preparation of the health care professional 
as well as that of the child and parent focusing on education 
and a questioning of distraction techniques efficiency and 
ethical use with children and young people.

■	 Spanish setting: sharing our experience

Ruth Gaspar-Lafuente* (Spain)

We published earlier research on the incidence and risk 
factors related to lipodystrophy. [57] Our latest research shows 
that 78.7% of patients know the need to rotate injection sites 
regularly but only 22.7% follow an organized rotation system. 
We have established the following training process:

1. We give instructions about organized rotation: Each 
week one quadrant is used; Monday is the day to change 
quadrants; Clock wise rotation is used.

2. We examine injection sites regularly (preferably every 
visit; but at least once a year).

3. We train patients to recognize lipohypertrophy. We touch 
the lipodystrophy first and then ask the patient to palpate it. We 
ask them to compare it with their own healthy tissue. We take 
photos of lipodystrophies in order for us to have an objective 
image and for the patient to appreciate the improvement with 
rotation and to reinforce the behaviours.

4. We try to make patients aware of the metabolic impli-
cations of not rotating injection sites. Only when the patient 
“experiences” their own results will the behaviour last long 
term. Group training is a great opportunity to meet patients 
with real cases of “lipodystrophies” it allows patients without 
them to understand how important it is to prevent and to share 
experiencing the improvement of the metabolic control after 
adopting correct injection behaviours.

*Co-author: Lourdes Saez de Ibarra

Figure 2. A Child’s Perception of an Injection (note the size of the 
syringe) [56]

Figure 1. Violent terms used in English to describe injections. [56]
A. A Shot     B. A Jab.

A

B
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■	 The UK Experience

Debbie Hicks MSc, BA, RGN, NMP, DN Cert, 
 PWT Cert. (UK)

To audit the potential changes in practice 10 years after 
the first pan-European survey [3] but also to account for 
the impact of new therapeutic approaches to the treatment 
of diabetes (insulin analogues, GLP-1 analogues, intensive 
therapy), since the 1st injection technique survey, a 2nd 
pan-European Injection Technique survey was performed 
earlier this year. 999 participants from the UK were 
included in this study giving a wealth of information as 
to current practice today. The results from the UK show 
that for a given injection, approximately 75% of the 
participants use the same site and 25% use multiple sites. 
Whatever time of the day, the abdomen and the thigh are 
the preferred injection sites for both adults and children. 
There is a slight preference for the abdomen in adults with 
59%, and a slight preference for the thighs in children and 
adolescents with 43%. The exception is in the evening 
where the thigh and the buttocks are used slightly more. 
Fifty-four percent of the participants reported having 
lipohypertrophy at sometime in their life: 47% in the adult 
group and 71% in the children and adolescent group, with 
2.6% always injecting into lipodystrophies and 25.7% 
injecting into them sometimes, both clearly wrong practice. 
Only 46% of participants have their sites checked every 
visit. In the UK and Ireland we have initiatives to address:
- Areas of concern in current observed practice;
- Effectiveness of current teaching approaches;
- Generate recommendations for change in injection technique 
practice;
- Identify opportunities for more innovative education 
programmes.

Conclusions3. 

During TITAN time was spent in small break-out groups 
discussing the specific injection needs of adults and children; 
the psychological challenges of injecting; lipohypertrophy; 
safety needles; and used needle/sharps disposal. A set of 
New Injecting Recommendations was drafted, discussed 
and agreed and is published separately in this supplement. 
A Fourth Injection Technique Workshop is now planned for 
between two and three years hence.
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