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Abstract

Background: NovoTwist� (Novo Nordisk A/S, Bagsværd, Denmark) is an insulin pen needle that features a
novel attachment and detachment system. The aim of this test was to assess overall preference and handling of
NovoTwist compared with conventional screw-thread needles in people with type 1 or type 2 diabetes.
Methods: One hundred twenty adults with type 1 or type 2 diabetes and manual dexterity dysfunction who
were currently self-injecting with an insulin pen were included in this open-label, randomized, crossover test.
Participants were stratified according to the impact that manual dexterity problems had on their ability to inject
insulin (1¼no effect at all; 4¼ a lot), and those rated as 1 were excluded from subanalyses because of low
numbers. Following instruction, participants attached the needle to Next Generation FlexPen� (Novo Nordisk
A/S), made an injection into a foam cushion, and detached the needle; this process was repeated three times
with NovoTwist and the participant’s current screw-thread needle (or NovoFine� [Novo Nordisk A/S]) in a
random order. Responses to questions on user experience with each needle were subsequently recorded on a 6-
point rating scale (1¼ very difficult; 6¼ very easy).
Results: Significantly more respondents had a preference for NovoTwist (79%) compared with the conventional
screw-thread needles (21%, P< 0.001). Significantly more respondents preferred NovoTwist for both ease of
attachment (80%, P< 0.001) and ease of detachment (74%, P< 0.001). Most respondents found NovoTwist the
most appropriate needle for performing everyday injections (71%, P< 0.001).
Conclusions: Such preference by patients has a positive impact on the treatment of diabetes as NovoTwist may
alleviate the burden of performing everyday injections through its ease of use.

Introduction

Insulin injections for the management of diabetes can be
traumatic and inconvenient, and many patients fear injec-

tions and lack confidence in their own ability to self-inject.1–5

Insulin pens reduce the fear of injection, improve the confi-
dence of dose delivery, and remove the inconvenience asso-
ciated with vial and syringes. Consequently, injection pens
are increasingly preferred over conventional syringes and
have become the predominant devices for insulin delivery,
especially in Europe.6–11 Importantly, insulin pens provide
more accurate and precise delivery of insulin doses compared
with syringes, and this may assist in improving glycemic
control.12–14 Collectively, these features of insulin pens have
enabled diabetes patients to lead more flexible and less-
restrictive lives, leading to improved quality of life.15–17

However, continued improvements in injection-system
technology seek to improve both the ease of use and patient
satisfaction with the injection process. Previous studies have
indicated that the diameter and design of the needle play an
important role in reducing injection pain and needle anxiety in
subcutaneous insulin delivery and in improving patient sat-
isfaction.18–20 In one study, significantly more patients pre-
ferred the shorter 31-gauge� 6-mm needles compared with a
longer 29-gauge� 12.7-mm needles.21 Another study reported
that 58% of patients had a preference for 32-gauge� 6-mm
needles compared with 30-gauge� 8-mm needles, whereas
26% patients preferred the longer needle.20 Shorter needles
increase patient acceptance and satisfaction with routine in-
jections19,21,22 and are associated with fewer intramuscular
injections than their longer counterparts.23 A positive corre-
lation also exists between the diameter of a needle and the
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frequency of painful injection.24 For example, the insertion of a
27-gauge or 28-gauge needle was associated with pain in 50%
of recipients, whereas the insertion of a narrower 31-gauge
needle was associated with injection pain in 39% of recipi-
ents.22 In another study, the use of a 32-gauge needle signifi-
cantly reduced the frequency of injection pain by more than
50% compared with the use of a 23-gauge needle.24 Thin-wall
technology and microtapering of needles have also been
shown to increase the flow of insulin through the needles and
to reduce discomfort and injection pain.25,26

NovoTwist� (Novo Nordisk A/S, Bagsværd, Denmark)
5-mm and 8-mm needles fulfill many of the requirements for
a less painful needle that administers subcutaneous insulin in
both children and adults with a minimum risk of intramus-
cular injection. NovoTwist is attached via a bayonet fitting,
where the needle is pressed down and turned a quarter of a
revolution, compared with the conventional screw-thread
needle, which requires several revolutions to attach and de-
tach the needle correctly. NovoTwist is compatible with the
prefilled pen Next Generation FlexPen� (Novo Nordisk A/S),
which is simple to use and preferred over vial and syringe and
other insulin pens.27–31 Next Generation FlexPen has a novel
needle–pen interface making it compatible with conventional
screw-thread needles and NovoTwist.32–35 Two surveys have
shown that people with diabetes preferred NovoTwist nee-
dles to conventional screw-thread needles because of the ease
of the attachment and detachment processes.35,36 Here we
report the results of a test to evaluate the overall preference for
NovoTwist 5-mm needles versus conventional screw-thread
needles, when used with FlexPen, in adults with diabetes and
impaired manual dexterity. Patients with reduced manual
dexterity may have a particular need for an easy to use needle
such as NovoTwist.

Subjects and Methods

Test design and participants

This was an open-label, randomized, crossover usability
test in adults with impaired manual dexterity and with dia-
betes who were already self-injecting with an insulin pen.
Participants were stratified according to the impact that
manual dexterity problems had on their ability to inject insulin
using a 4-point scale (from 1¼no effect at all to 4¼ severe
impact). The test was carried out at seven centers in Italy and
nine centers in the United Kingdom.

Inclusion criteria

Male or female adults�18 years of age with type 1 or type 2
diabetes being treated with insulin and who were self-inject-
ing using a pen device were eligible. Patients were included if
they had difficulties due to impaired manual dexterity (neu-
ropathy, arthritis, familial tremor, Parkinson’s disease, stroke-
induced partial paralysis, generalized lupus). Approximately
10% of the recruited patients were to be left-handed. Written
informed consent and a confidentiality agreement regarding
the participation in the test and test products were obtained
before any test-related activities.

Exclusion criteria

Those with mental or physical incapacity, unwillingness, or
language barriers that precluded an adequate understanding

or co-operation in the test were excluded. Additional exclusion
criteria included the following: participants with any disease or
condition that may have interfered with completion of the test;
blindness or visual impairment requiring assistance when in-
jecting; Ypsomed (Burgdorf, Switzerland) Penfine� users; those
with any personal or family ties to a pharmaceutical company
or marketing research agency; and those who had participated
in market research on diabetes within the last 3 months.

Materials and procedures

FlexPen with test medium was used in conjunction with
either NovoTwist 32-gauge tip 5-mm needles or the patient’s
own screw-thread needles (if the patient did not bring his or
her own needles, NovoFine� [Novo Nordisk A/S] 32-gauge
6-mm needles were used for the comparison). Following in-
struction, participants attached the needle to FlexPen, made
an injection into a foam cushion, and detached the needle.
This procedure was repeated three times, and a new needle
was attached before each injection. This process was con-
ducted with NovoTwist and the participant’s current screw-
thread needle (or NovoFine needle) in a random order.

Questionnaire and statistical analysis

The questionnaire used in the test contained two types of
questions: (1) rating questions, in which each needle were
evaluated immediately following handling; and (2) prefer-
ence questions, which were asked following handling of both
needles. Responses to questions on user rating were subse-
quently recorded on a 6-point rating scale. Some questions,
such as ‘‘How easy/difficult was it to attach the needle?’’ had
a rating scale scored from 1¼very difficult to 6¼very easy,
with points 2 to 5 being assessed as in between these two
parameters. The primary endpoint of the test was to evaluate
the overall preference for NovoTwist versus screw-thread
needles for adults with dexterity disabilities, as evaluated by
the patients after the handling process. All preference ques-
tion results were tested against a value of 50% from the null
hypothesis, with a two-tailed, one-sample binomial test with a
95% confidence interval. Secondary endpoints included the
perception of overall ease of handling and of attachment/
detachment of the needle. In addition to the primary and
secondary endpoints, further evaluation and safety objectives
were assessed in the questionnaire, including rating of ease of
handling, improvement on everyday injection, appropriate-
ness for everyday use, and needle preference for safety.

Results

One hundred twenty adults with impaired manual dexter-
ity were recruited into the usability test: 60 from Italy and 60
from the United Kingdom. The patient and disease charac-
teristics are presented in Table 1. The majority of participants
were right-handed and had been injecting insulin for a mean of
12.1 years (range, 0.2–53.9 years). Arthritis was the most
common manual dexterity difficulty, while diabetic neuropa-
thy and tremor were also common. Impaired manual dexterity
affected the ability to inject insulin in 98% of participants (two
participants indicated a manual dexterity rating of 1 and were
not included in the subanalyses because of the small number),
and 19 of the 120 (16%) participants indicated that impaired
manual dexterity severely affected their ability to inject insulin.
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Significantly more respondents had an overall prefer-
ence for NovoTwist (79%) compared with the conventional
screw-thread needles (P< 0.001) (Fig. 1). Subgroup analysis
showed that respondents regardless of severity of manual
dexterity problems had a clear preference for NovoTwist
compared with screw-thread needles (Fig. 1), although for
respondents with severe manual dexterity problems (grade 4)
the difference was not statistically significant.

Most respondents (71%, P< 0.001) found that NovoTwist
was easier to use than conventional screw-thread needles. A
significant proportion of participants with manual dexterity
problems rated at 2 (67%, n¼ 61, P¼ 0.01) and 3 (76%, n¼ 38,
P¼ 0.002) found overall use of NovoTwist to be easier
than conventional screw-thread needles. Most participants
with severe dexterity problems (68%, n¼ 19) also found
NovoTwist to be easier to use, but this was not statistically
significant (P¼ 0.167). Patient perspectives of different as-
pects of ease of use are shown in Figure 2. Most respondents
found NovoTwist to be easy to learn to use, with 73% of
respondents giving the top score of 6, and the mean score was
5.6. Similarly, most respondents found NovoTwist to be an
improvement for ease of daily injection compared with their
usual needle with a mean score of 5.1.

Most respondents preferred NovoTwist for both ease of
attachment (80%, P< 0.001) and for ease of detachment (74%,
P< 0.001) (Fig. 3). Subgroup analysis showed that partici-
pants with various degrees of manual dexterity problems
preferred attachment/detachment of NovoTwist to conven-
tional screw-thread needles (Fig. 3). Significantly, more re-
spondents with severe manual dexterity effects rated as 4
found NovoTwist easier to attach (79%, P¼ 0.019) than con-
ventional screw-thread needles. Most respondents with se-
vere manual dexterity effects also found NovoTwist easier to
detach than conventional screw-thread needles.

Among those with manual dexterity problems, NovoTwist
was considered more appropriate for everyday injections by
69% (n¼ 61, P¼ 0.004), 76% (n¼ 38, P¼ 0.002), and 63%
(n¼ 19, P¼ 0.359) of patients with manual dexterity effect
ratings of 2, 3, and 4, respectively. In total, 71% of respondents
found NovoTwist the most appropriate needle for performing
everyday injections compared with 29% who found screw-
thread needles more appropriate to handle (P< 0.001).

In everyday use, 59% of participants were very confident
that they had correctly attached NovoTwist versus 47% of
respondents for the conventional screw-thread needles. After
removing NovoTwist from the pen, 70% of respondents
found NovoTwist very easy to dispose of; 46% of respondent
considered the disposal of screw-thread needles to be very
easy. Fifty-nine percent of respondents also selected No-
voTwist as the safest needle to handle compared with 41%
who found screw-thread needles safer to handle (P¼ 0.055).

Discussion

This usability test assessed various aspects of NovoTwist
versus conventional screw-thread needles, including ease of
use, convenience, safety, and confidence of use. Adults with
diabetes and manual dexterity preferred NovoTwist to con-
ventional screw-thread needles. Despite no previous experi-
ence of this novel and innovative needle system, participants
rated NovoTwist as easier to use, easier to attach/detach, and
more appropriate for everyday use. Most respondents with
manual dexterity problems also rated NovoTwist as a safer
needle to handle compared with conventional screw-thread
needles. The overall preference for NovoTwist was not sig-
nificant in those with the highest manual dexterity disability,
but there was a strong trend towards significance (P¼ 0.063).
However, the lack of significance in those with the highest
manual dexterity disability may simply reflect the small num-
ber of respondents in this group. Nevertheless, participant

Table 1. Baseline Patient and Disease Characteristics

Characteristic Patients (%)

Mean age (years) 60.7
Type 1 diabetes 33
Type 2 diabetes 67
Left-handed 14
Duration of insulin use
<1 year 5
>1–4 years 14
>4–7 years 17
>7–10 years 20
>10–20 years 26
>20 years 18

Manual dexterity affecting handsa

Diabetic neuropathy 32
Arthritis 48
Tremor 28
Parkinson’s disease 5
Partial paralysis after stroke 6
Generalized lupus 3
Other 9

Effect of impaired manual dexterity
on ability to inject insulin
1 (not at all) 2
2 51
3 32
4 (a lot) 16

Injection device used (number)b

Autopen� 6 (7)
FlexPen� 31 (37)
HumaPen� 12 (14)
Innolet� 3 (4)
KwikPen� 6 (6)
NovoPen� 26 (31)
OptiClik� 1 (1)
OptiPen� 5 (6)
OptiSet� 3 (3)
SoloStar� 18 (21)
Other 12 (14)

Needle used (number)c

MicroFine� 48 (57)
NovoFine� 38 (46)
NovoFine� Autocover 1 (1)
Unifine Pentip� 3 (4)
Other/don’t know 10 (12)

aSome patients had more than one manual dexterity problem.
bAutopen� is a registered trademark of Owen Mumford, Oxford,

UK; FlexPen�, Innolet�, and NovoPen� are registered trademarks of
Novo Nordisk A/S, Bagsvaerd, Denmark; Humapen� and Kwik-
Pen� are registered trademarks of Eli Lilly & Company, Indianapo-
lis, IN; and OptiClik�, OptiPen�, OptiSet�, and SoloStar� are
registered trademarks of Sanofi-Aventis, Paris, France.

cMicroFine� is a registered trademark of Becton Dickinson,
Oxford; NovoFine� and NovoFine� Autocover are registered trade-
marks of Novo Nordisk A/S; and Unifine Pentip� is a registered
trademark of Owen Mumford.
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response to NovoTwist is encouraging as it is a novel needle
with which the patients had no previous experience, compared
with conventional screw-thread needles that patients may have
used for several years.

The participants in this test represent users of several dif-
ferent pens and needles from a range of manufacturers.
Therefore, it is reasonable to assume that respondents were
not biased by previous experience of pens and needles from a
single manufacturer. Indeed, a previous study showed that
patients preferred attaching NovoTwist on Next Generation
FlexPen compared with NovoFine needles.35 The present test
expands on this, not only showing that this preference exists
among patients with different levels of impaired manual
dexterity, but also showing preference for NovoTwist versus

a variety of other needles. Previous studies have shown that
among users of insulin injection pens most preferred the use of
Next Generation FlexPen,27–31,35,37 and the introduction of the
NovoTwist needle is likely to increase patient preference for
this system. However, no attempt was made in this test to
determine how important needle preference may be in overall
patient preference for pen–needle systems.

Manual dexterity disability is a frequent problem in pa-
tients with diabetes, with polyneuropathy eventually affect-
ing approximately 40% of patients with diabetes.38–40 This
may be an underestimate because locomotor disease, which
may also affect manual dexterity in those with upper limb
involvement, was found to be present in 75% of patients with
diabetes.41 Furthermore, reduced manual dexterity was

FIG. 1. Overall preference for use of NovoTwist compared with conventional screw-thread needles among people with
diabetes and impaired manual dexterity (n¼ 118) and overall preference (n¼ 120).

FIG. 2. Ease of use of NovoTwist among 120 people with diabetes and motor dysfunction. Evaluation was based on a
6-point rating scale, where 1¼ very difficult and 6¼very easy.
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recently found to be a frequent comorbidity in both young
and old age groups of patients with type 2 diabetes.42 In this
test, there were several causes of manual dexterity disability,
with peripheral neuropathy, arthritis, and tremor being the
most common. However, despite the high incidence of man-
ual dexterity disability in diabetes patients we were unable to
find a standardized method of measuring manual dexterity.
Therefore, a limitation of the test was the use of the subjective
manual dexterity disability score, which was used in the ab-
sence of available standardized tools for measuring manual
dexterity.

Several studies have reported reduced injection pain with
insulin regimens using insulin pens compared with those
using conventional syringes.43–49 Indeed, 5-mm� 32-gauge
needles such as NovoTwist have previously been found to be
much less painful than longer needles for the administration
of insulin in children and adults with a minimum risk of in-
tramuscular injection and without major backflow compared
to 6-mm needles.18 Although pain perception was not as-
sessed in this test, the reduced injection pain from 5-mm
NovoTwist needles and reduced risk of intra-muscular in-
jection may further enhance the perception of safety with
NovoTwist in a real-life setting.

Collectively, the attributes of NovoTwist may alleviate the
burden of performing everyday insulin injections in adults
with manual dexterity through its ease of use with attachment
and detachment and positive perception of safe handling.
When used with FlexPen, the NovoTwist system may help to
build confidence with self-injections and thereby increase
adherence to therapy.
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