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ABSTRACT

Since the advent of insulin pens in 1985, there have been ongoing improvements providing several  
advantages over the traditional vial and syringe method of insulin delivery. In recent years, pens have  
become increasingly user-friendly, and some models are highly intuitive to use, requiring little or no 
instruction. Despite this progress, there remains to be disparity in access to insulin pens to people with 
diabetes in various countries. There is a need for improved awareness of the benefits of insulin pens among 
healthcare professionals. Continual advances have been made to address patient needs such as improved 
technology to make them easier to use; less painful; more discreet and convenient; and more accuracy for 
small doses of insulin, as well as the incorporation of a memory function, all contribute to an insulin delivery 
device that allows the patient to better manage their diabetes anytime and anyplace, without the bulk  
and challenge of carrying a vial and syringe. These advances have resulted in increased patient satisfaction 
with insulin pens and most importantly, all of these benefits improve adherence and result in improved 
clinical outcomes. This review highlights these benefits of insulin pen use and presents the issues to be 
considered when helping patients decide on the insulin pen that will best suit their needs.
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INTRODUCTION

For over 50 years, vial and syringe was the only 
method of delivering insulin. While life-saving, it 
was crude at best, and ever since its discovery  
much effort has gone into improving the insulin. 
Initially, insulin was used primarily for people with 
Type 1 diabetes mellitus (T1DM), but research has 
shown that most people with Type 2 diabetes  
mellitus (T2DM) will also require insulin to maintain 
HbA1c at levels recommended by the American 
Diabetes Association/European Association for the 
Study of Diabetes.1,2 While insulins have improved, 
they still require an injection. Additional effort has 
gone into finding an adequate delivery method; in  
the 1970s insulin pumps became available, and 
in 1985, the first insulin pen was introduced.3 This 
review will focus on insulin pens. 

Insulin pens have been shown to have several 
advantages over the traditional vial and syringe 
method of insulin delivery, including improved 

patient satisfaction and adherence, greater ease of 
use, and superior dosing accuracy.4-10 About two-
thirds of insulin prescriptions in Europe and about 
three-quarters in Japan are for pen devices9 while 
only 15% of patients are thought to use insulin pens 
in the US.11 According to the recent report, Access  
to Quality Medicines and Medical Devices for  
Diabetes Care in Europe,12 there remains a great 
disparity in access to insulin pens across Europe.  
While insulin seems to be a covered benefit in  
most countries, use of insulin pens varies more  
widely and may, in some cases, be restricted to 
people with T1DM and/or to children under the age 
of 18 years. 

In spite of the convenience and greater ease of use, 
cost may be an issue. The greater cost of insulin 
cartridges and prefilled insulin pens, compared with 
insulin vials, can impact the acceptance of insulin 
pens as a viable option for people with T2DM.  
For some patients, the cost may be the same 
depending on coverage, and in fact, if they have 
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one co-payment per box of pens, the cost to the  
patient may actually be less per unit of insulin. If  
this seems to be an issue it is important to consider 
that despite the higher unit cost of insulin in pen 
devices versus vials, several studies have found that 
overall diabetes-related treatment costs are lower 
with pen devices than with vial and syringe.3,4,11 
Increased adherence with the use of insulin pens 
has been demonstrated and further emphasises the 
need to consider them as an option when initiating 
insulin.5,11,13  Therefore, in theory, costs should not 
prevent the use of these devices. 

PERSPECTIVES 

Healthcare Providers  

Despite the many advantages of insulin pens, there 
is a lack of awareness among healthcare providers  
of those advantages which have been cited as a 
possible reason for low adoption rates in some 
countries.14,15 It has been shown that the physician 
plays a significant role in the patient’s acceptance 
of the insulin pen as an option.16 In fact, the most 
powerful predictor of pen use was found to be 
physician recommendation. This emphasises the 
importance of the role of the physician in this  
self-care practice. It also emphasises the need to 
ensure that physicians are aware of insulin pens  
and how they can benefit patient adherence 
resulting in better outcomes. Nurses and diabetes 
educators should also become familiar with the 
various insulin pens available so they can discuss 
the potential benefits with their patients and 
offer advice on which device best meets their  
patients’ needs. Nurses, diabetes educators, and 
pharmacists have particularly important roles in 
educating patients on how to use insulin pens. 
Incorrect use can affect pen performance, and  
thus, the accuracy of the administered dose.17 
Healthcare professionals have been found to be 
strongly supportive of the use of insulin pens and 
they find them to be easier to handle, preferable 
to use, and more accurate in delivering insulin  
doses as compared to vial and syringe.18,19

Patients 

Patient perception has also been found to be an 
important predictor of pen use. A vial and syringe 
is clumsy to say the least but, over time, most 
people adapt to it quite well. The insulin pen, on 
the other hand, can easily fit into a pocket or purse, 
is durable, and much more discreet to use. In an 
open-label, randomised, multicentre study, patient 

preference for insulin pens versus vial and syringe  
was statistically significant18 citing convenience, 
ease of use - including assembly - injection, and 
confidence in the dosage. The visual and auditory 
cues from the pen contribute to the increased 
level of confidence. Two open-label, randomised, 
crossover studies found that patients have greater 
dose confidence with a prefilled insulin pen over  
a vial and syringe.6,20 In the first of these studies,  
73% of patients felt more confident in the accuracy 
of the insulin dose delivered with the pen,  
compared with 19% for the vial/syringe.6 In the  
other study, 88% of patients had greater  
confidence that they were taking the right dose  
with the pen than with the vial and syringe.20  
The vial and syringe do not offer this level of  
confidence and, as eyesight and dexterity decrease 
with age, the vial and syringe become much more 
challenging to handle. 

The vial and syringe has many disadvantages 
including fear of injections, poor dose accuracy, 
lack of social acceptance, lengthy training  
time, and difficulty of transportation.21 These are  
potential barriers to insulin therapy, impacting 
flexibility, and affecting adherence to treatment, 
thus negatively impacting the achievement of 
euglycaemia.22,23 Insulin pens were designed to help 
address these issues, with resulting improvements 
in portability, dosing accuracy, mealtime flexibility, 
and convenience of delivery.7-9,24 Increased patient 
preference, treatment satisfaction, and quality  
of life have been reported for pen devices  
compared with the vial and syringe.6,10,25,26 Other  
studies have shown that pen devices are associated 
with improved costs of care, less reported  
injection pain, and improved patient self-
management behaviours, including adherence to 
treatment, compared with the vial and syringe.4,27-29 
Many of these benefits make insulin pens especially  
beneficial to people with visual impairment or 
reduced dexterity. 

USING AN INSULIN PEN  

Once in use, most insulin analogue vials,  
cartridges, and prefilled pens must be discarded  
after 28 days. The exceptions to the 28-day discard 
date is insulin detemir (Levemir®), which can be 
kept for up to 42 days once in use. Two types of 
insulin pens are available: prefilled disposable 
pens and refillable pens.30-46 Most insulin pens are 
proprietary devices, and are designed to work 
with specific insulins from the same manufacturer.  
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Insulin cartridges or prefilled disposable pens are 
available for all insulin analogues (rapid-acting,  
long-acting, ultra-long-acting, and premixed) and  
for most human insulins. Most currently-available  
pens are either prefilled with 3 ml of insulin or are 
refillable pens that are designed for use with 3 ml  
insulin cartridges. U100 insulin is used in most 
devices providing 300 units of insulin per cartridge  
or prefilled device. However, insulin degludec  
(Tresiba®) is also available in U200 strength,  
providing 600 units of insulin per device. The dose 
counter window for degludec will show the number 
of units, irrespective of the strength, so no dose 
conversion is required.47

For all insulin pen devices, pen needles are  
purchased separately and may require a separate 
prescription. Pen needles are available from various 
manufacturers and come in gauges ranging from  
29 G to 32 G, and in lengths from 4 to 12.7 mm.46 
More recent developments have resulted in the 
introduction of safety needles with protective 
shields that not only reduce needle-stick injuries 
but may also allay patient anxieties about needle 
use.48 Health professionals are also being advised 
to use these safety needles in accordance with  
the safety recommendations of the EU Council 
Directive 2010/32/EU.49 As shorter needles have 
become available, the question of how to select 
the appropriate needle length has come up. For  
the average adult, 4, 5, and 6 mm needles are 
appropriate and can be injected at a 90-degree  
angle. For the overweight or obese patient, 
research shows that needle length should not be  
a concern.50-52 According to the First Injection 
Technique (FIT) Guidelines,52 there really is no 
reason, even for very obese patients, to use a needle 
longer than 8 mm.

For very lean patients, it is recommended to raise 
a fold of skin and inject at an angle to prevent a 
possible intramuscular (IM) injection, especially if 
using an 8 mm needle or greater.50,52,53  For children, 
6 mm or shorter needles are recommended. A  
4 mm needle may be injected at a 90-degree 
angle while a 5 or 6 mm needle will require a lifted 
skin-fold to avoid possible IM injection. If an 8 mm  
needle is all that is available for a child it is essential  
to do a lifted skin-fold. Therefore, needle length 
should not be a concern but proper injection 
technique should be a part of the training for both 
insulin pens and vial and syringe use.50,54 The use 
of the FIT Guidelines is an excellent resource if any 
questions remain.

ASSISTING YOUR PATIENTS   

Healthcare practitioners should work with the  
patient to select the insulin pen that is most suited 
to their insulin regimen, lifestyle, and personal 
preferences. A regimen that causes the least 
disruption to the patient’s lifestyle is much more 
likely to be used. Pens are more than just a matter  
of convenience, though; their ease of use allows 
patients to take better care of their own condition.16 
Patients across all age groups often have concerns 
regarding insulin therapy, and many of these  
concerns can be effectively addressed through 
choosing an insulin pen.55 In particular, adolescents 
and children may find insulin pens more socially 
acceptable because of the pens’ greater portability 
and discreetness. The NovoPen® Junior, the 
HumaPen® Luxura™ HD, and the NovoPenEcho®, 
have been developed specifically for use in children 
and others requiring the ability to adjust their  
insulin in half-unit increments.36 

For people with visual impairment there are some 
advantages to using an insulin pen over a vial and 
syringe. For example, the numbers on insulin pens 
are larger than those on syringes, making it easier 
to select the correct dose. The audible clicks notify  
the user of the number of units injected, as well 
as when the insulin has been fully injected. And  
patients with impaired manual dexterity may find 
insulin pens easier to use because it eliminates 
the process of drawing up the insulin from the vial 
with the syringe. There have also been advances 
to improve needle safety and potentially reduce 
any anxiety about needles. The use of safety 
needles has been shown to reduce the incidence  
of needle-stick injuries among nurses, a common 
occupational hazard.48,49 While the safety needles 
are not readily available outside the hospital 
setting, they may be a consideration for secondary 
caregivers to avoid needle-stick injuries. The  
safety pen needles conceal the needle, so could 
potentially be used to reduce needle anxiety. 
There are injection aids for insulin pens that also  
conceal the needle: NeedleAid™ and NovoPen® 
3 PenMate®. Concealing the needle using the 
NovoPen 3 PenMate has been shown to reduce 
pain perception.53 The NeedleAid is an attachment 
designed to help visually impaired patients self-
administer insulin.

Limitations of Insulin Pens 

Insulin pens are not without their limitations and it 
is important that patients and healthcare workers 
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are aware of these to ensure the best outcomes. 
The maximum dose with most insulin pens is 60-
80 units, but with a syringe it is 100 units. Patients 
cannot mix their own insulin formulations for use  
in a single injection given by insulin pen. Despite 
their ease of use, there have been some cases of 
malfunction reported in the literature.57 Therefore, 
patients using an insulin pen should have a backup 
pen with them at all times. 

Choosing Between Insulin Pens 

The choice of insulin pen will be, to a large extent, 
determined by the choice of insulin, as particular 
insulins are specific to certain makes of insulin 
pen. Anecdotally, many patients prefer prefilled 
disposable pens to refillable pens, because 
disposable pens are typically lighter and smaller,  
and are also simpler to use, as there is no 
requirement to load new insulin cartridges.  
However, some refillable pens have features, such 
as a memory function or the ability to dial in half-
unit increments that are not available with prefilled 
pens. This may be important in children or in  
those sensitive to insulin. Some insulin pens have 
a larger maximum dose (80 units) than the other 
insulin pens, and therefore, may be preferable  
in patients who take large doses of insulin.58 

Newer technologies have improved the push-
button mechanisms to reduce injection force while 

maintaining dose accuracy59,60 and still retaining 
the ability to dial back. This may be particularly 
suitable for patients with impaired manual dexterity 
or conditions such as arthritis. Colour coding has 
also been incorporated into several of the pens to 
distinguish between insulin types. Some pens now 
supply auditory feedback to assist patients with 
T2DM who may suffer from visual impairments and/
or manual dexterity.61 Several insulin pens provide a 
confirmatory click when the correct dose has been 
delivered. Memory is an added feature that is now 
available. In a study comparing an insulin pen with 
memory function to a pen without memory function  
it was found that significantly more patients  
preferred the memory function, indicating that it 
gave them more confidence about when they last 
injected, how much insulin they injected, and in 
improving their diabetes management.62

How to Use an Insulin Pen 

In a study assessing the patient and physician 
acceptability of a prefilled insulin pen device, 88%  
of the 33 physicians who completed questionnaires 
at the end of the study said it took less time to  
teach patients to use a pen, and 73% thought that  
it took less time to initiate insulin therapy with the 
pen, compared with a vial and syringe.63 The basic 
steps in teaching patients how to use an insulin  
pen are shown in Figure 1. 

Figure 1: The eight steps of insulin pen use.
a This is performed by instructing the patient to dial up 2 units and to inject these units into the air. 
b The button needs to be pressed and the needle held in the skin for 5–10 seconds to ensure complete 
delivery of insulin dose. The easiest way to ensure this is to instruct the patient to count to five (or ten if 
using the SoloSTAR®) before removing the needle.

1. Ensure insulin is at room temperature.
2. If using a pre-mixed insulin, first gently roll the insulin pen ten times and then  
     gently invert ten times (not shaken) to resuspend the insulin. The solution should be a 
     milky white.
3. Attach the needle to the pen.
4. Prime the insulin pen (also referred to as ‘doing a safety test’ or ‘doing an air shot’a).
5. Select the dose by dialling.
6. Hold the pen gently against the skin.
7. Inject the dose by depressing the button, holding it in position in the skin for at least 
   10 seconds.b

8. After the injection, remove the needle from the pen and replace the cover on the pen.
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Because it is possible for insulin to still be flowing 
out of the pen for several seconds after the button 
has been fully depressed,15 to prevent any leakage 
of insulin, it is important to instruct patients to hold 
the pen in place with the button pressed in for 5–10 
seconds (the exact time varies between the various 
insulin pens and is described in their respective 
package inserts).38,39,41,43 The easiest way to ensure 
this is to instruct the patient to count to five (or 
ten, if using the SoloSTAR®) before removing the  
needle. If the patient is using >50 units of insulin 
per dose, a good rule of thumb might be to instruct 
them to count to ten regardless of the pen they are 
using to ensure complete absorption of the insulin. 

If patients are using a pen that contains neutral 
protamine Hagedorn insulin, or an insulin premix, 
it is important that they gently mix the insulin 
by carefully rolling or tipping the pen for the 
recommended number of times according to the 
package insert to ensure even mixing of the insulin 
suspension before attaching the needle. Emphasise 
this even for patients who have used the vial and 
syringe method, as vials have a greater diameter 
than cartridges and so need to be tipped less  
often.64 Pens must be primed before each injection, 
and the needle removed immediately after each 
use.15 This is performed by instructing the patient  
to dial up 2 units and inject these units into the air 
(also called an ‘airshot’). This will displace any air in 
the needle and ensure an accurate injection. 

Insulin pens should never be used by more than  
one individual, even if the pen needle is changed, 
because sharing of insulin pens can result in 
transmission of hepatitis viruses, HIV, or other 
blood-borne pathogens. Prior to first use, the  
insulin cartridge or pen should be stored in the 
refrigerator. The pen should be warmed to room 
temperature (30 °C) for most insulin analogues 
before use. After the first use, the pen should remain 
at room temperature (<30 °C) in order to avoid 
producing air bubbles, which can form when the 
pen mechanism and the insulin expand/contract 
during a temperature change. As with all types of 
insulin, pens in use should be kept from extremes 
in temperature; keep them as close as possible 
to room temperature (<30 °C) at all times. Insulin 
glulisine (Apidra®) has a narrower temperature  
range for storage than the other insulin analogues; 

once in use, insulin glulisine must be stored <25 °C.  
In some buildings, for example schools, air 
conditioning is turned off at night, which may result  
in the room temperature rising above 25 °C or 30  
°C. If a change in temperature is anticipated,  
insulated storage packs are recommended. If a  
patient is switching from one type of insulin pen 
to another, it is important to check whether the 
procedure used for the previous pen also applies to 
the new pen.

Clinical Studies Comparing Insulin Pens  

Several studies have investigated dosing accuracy 
between pens. Generally, dosing accuracy is 
good.56,65-70 Insulin pens also differ in the force 
required to inject an insulin dose, and this feature 
has been investigated in several studies.56,68,71-73 In 
general, differences in the injection force between 
insulin pens are relatively small.59,72 Data on ease of 
use and patient preference for different types of  
pen have been assessed in a number of clinical  
studies and in clinical practice. Many open-label 
studies have obtained information on patient 
preference, and the results show that newer designs 
of pens are increasingly user-friendly, and are 
intuitive to use, requiring little or no instruction.57,74-80

CONCLUSIONS    

In conclusion, insulin pens offer many benefits to 
people with diabetes who use insulin. They provide 
an opportunity to select a delivery device that will 
meet the specific needs of the patient. Insulin pens 
are increasingly more user-friendly requiring little 
or no instruction. For the healthcare professional, 
this means that teaching a patient how to use an 
insulin pen, along with the importance of accurate 
dosing, can be done quickly and efficiently in a 
busy clinical setting. In spite of the ease of use  
with insulin pens, educating patients about the  
practical aspects and purpose of insulin in general 
remains important. It is important that healthcare 
providers are aware of the benefits of insulin pens 
and the role they play in increasing adherence.  
It is important for healthcare professionals to  
keep up-to-date on the latest developments in  
pen devices and teaching approaches in order  
to assist their patients in making informed,  
individualised decisions. 
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