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Assessment of quality of treatment in insulin-treated
patients with diabetes using a pre-filled insulin pen.
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Abstract. International guidelines recommend that objectives for diabetes therapy include the reduction of
complications associated with the disease, together with an improvement in the quality of psychosocial care
and treatment satisfaction of people with diabetes. Purpose of the study was to assess the impact on the qual-
ity of treatment of replacing traditional syringe insulin injections with Novolet™ pre-filled insulin pen. The
“Orbiter” observational study enrolled 1,622 insulin-treated diabetic patients from 91 Italian diabetes care
centers. The survey was carried out by comparing the outcomes of the widely used Diabetes Treatment Sat-
isfaction Questionnaire (DTSQ), at the time of enrolment (T0) and 30 days later (T+30). The following
items were assessed: knowledge of the pathology, flexibility and ease of treatment, continuation and recom-
mendation, hypoglycemia/hyperglycemia status and satisfaction. Replacement of the syringe with the Nov-
olet™ device produced a statistically significant improvement in all items assessed by the questionnaire.
Scores were particularly relevant for the items “continuation” and “recommendation” and in subjects with an
active working and social life. Elderly patients also indicated that the new device was easier to use and han-
dle, although in a slightly less marked way. On the basis of the obtained results, Novolet™ pre-filled pen
might represent a useful tool to improve quality of treatment in patients with insulin-treated diabetes lead-
ing to a better disease management and compliance to insulin-therapy.
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lead to an improvement of the adherence to treatment
and consequently to a better glycemic control (4).

The foremost goals of diabetes therapy are to
normalize parameters of metabolic controls and to im-
prove Quality of Life (QoL), which is markedly de-
creased in patients with diabetes (1). Due to the chro-
nic nature of the disease and its therapeutic con-
straints, quality of treatment dramatically influences
QoL of insulin-treated diabetic patients (2). Therefo-
re, in the attempt to reduce patients perception of a
low quality of life, researchers have focused their
efforts on developing flexible therapeutic regimens
and new, easy to handle, treatment devices (3). Mo-
reover, it has been shown that such achievement could

Quality of life has been increasingly considered as
a crucial parameter to be measured in randomized cli-
nical trials aimed at assessing the efficacy of new treat-
ments for diabetes, given that St. Vincent Declaration
guidelines explicitly recommend an improvement of
psychosocial care of diabetic patients so they could li-
ve “a life experience approaching that of the non-dia-
betic” (5, 6). Alongside with the development of
worldwide collaboration in clinical research, the de-
mand for instruments that can be internationally uti-
lized has dramatically increased (7). Among the gene-
ric and disease-specific instruments available, for our
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purposes we chose to use the Diabetes Satisfaction
Questionnaire (DTSQ), which has been recommen-
ded by St. Vincent Declaration in order to monitor
psychological well-being and treatment satisfaction
(8). Indeed, the above questionnaire has been succes-
sfully used in several other related clinical studies
(9,10) and in particular in the multicentre Diabcare ini-
tiative (11).

In light of this background, “Orbiter” observatio-
nal study was undertaken. Aim of the investigation
was to assess how the substitution of the traditional
insulin injection by a pre-filled pen would be percei-
ved by diabetes affected patients, with particular at-
tention to the quality of treatment impact.

Materials and methods

Between January and May 2000, 1,817 subjects
were invited to participate in the “Orbiter” study, whi-
ch took place in 91 Italian diabetes centers. Subjects
were enrolled by using random sampling lists stratified
by diabetes insulin therapy ( OHA plus insulin or only
insulin therapy). Only vial users subjects were recrui-
ted. Patients were considered not eligible if they were
illiterate or unable to fill in the questionnaire for men-
tal problems, or if they suffered from serious co-mor-
bidities.

Patients, on the occasion of the encounter, were
asked to fill up three anonymous self-evaluation que-
stionnaires regarding their quality of treatment sati-
sfaction. A specific code center and patient gave the
possibility to link the anamnesis report from physician
with the patient’s questionnaires. Self-administered
instrument (DTSQ) was chosen among those inter-
nationally recognized.

Among the total number of patients, 49% were
men (mean age was 55 years), 51% were women
(mean age was 59.2 years). The fact that mean age of
women in this study was higher than mean age of men
could be attributed to longer life span in women
rather than to recruitment reasons. At the time of en-
rolment, diabetes duration was 15+8.6 years. Mean
duration of insulin treatment was 8 years with no si-
gnificant differences between genders. Table 1 descri-
bes characteristics of the participants. Patients perfor-

Table 1. Characteristics of the patients enrolled in the study

Total Number of patients (1817)
Sex (M/F) % 49/51
Age (yrs)
Men 55+16.2
Women 59+16.2
Duration of disease (years) 1548.6
Duration of insulin treatment (years) 8+7.3

ming insulin injections three times a day represented
39% of the subjects, 30% performed insulin injections
twice a day, 20% four times and 11% once a day. Fe-
male and male subjects under 40 years represented one
fifth of the participants to the study, whereas 30% of
the patients were aged between 60 and 70 years.

Among the total of 1,817 patients, 1,622 have
been considered eligible, according to the inclusion
criteria. Men enrolled in the “Orbiter” survey had a
higher educational level if compared to women, who
were mostly housewives (25%). Retired subjects repre-
sented 35% of the total number of patients, and
among all professions only “office worker” reached
10% of the total. The majority of patients had a low
education level, in fact fewer than 10% possessed a de-
gree, 23% a senior high school certificate, 35% stop-
ped up after junior high school and 37% after elemen-
tary. Hypertension, affecting more than 40% of the to-
tal number of subjects, was largely the most represen-
ted among the concomitant pathologies, whereas one
third of the study population was not suffering from
any other disease.

After a specific training, during which eligible
patients have been instructed, by healthcare professio-
nals, to the use of the new insulin device, patients we-
re asked to use Novolet™ pre-filled insulin pen in-
stead of the conventional syringe for one month. They
were also asked to fill up the Diabetes Treatment Sa-
tisfaction Questionnaire (DTSQ), a validated, diabe-
tes specific questionnaire (10), at the time of enrol-
ment (TO) and 30 days later (T+30). The DTSQ is a
diabetes-specific questionnaire, which focuses on how
satisfied patients are with their diabetes therapy. The
following items were assessed: knowledge of the
pathology, flexibility and ease of treatment, its conti-
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Table 2. Groups of patients according to gender, age and socioeconomics status

Group N. of patients

Description

Elderly

Active Elderly

Young recently diagnosed
Elderly type 2 women
Mature recently diagnosed
Upper class

Young with old diagnosis

437 (27%)
265 (16%)
42 (3%)
385 (24%)
225 (14%)
181 (12%)
87 (5%)

Mostly retire women; low educational level; long term insulin treated (>10 yrs)
Mostly men, workers, long term treated

<30 yrs; Student or unemployed; type 1 diabetes

60-70 yrs old women, low educational level, old diagnosis, recently treated
60-70 yrs old subject, partially still workers, early diagnosed and treated,

30-40 yrs old subjects, highly educated and employed, long term insulin treated
<30 yrs; Student or unemployed; type 1 diabetes long term insulin treated

nuation and recommendation, hypoglycemia/hyper-
glycemia status and satisfaction. Furthermore, at T+30
the participants were asked to answer the specific que-
stion: “What do you prefer: the traditional syringe or
the pre-filled Novolet pen?”. Patients were clustered
by decade of age alone or in combination with socioe-
conomic status, as represented in Table 2.

T-Test and ANOVA (One Way) were used when
comparing two groups or in multiple comparison, re-
spectively. A P<0,05 value was considered as statisti-
cally significant.

Results

Analysis of the replies to the DTSQ questionnai-
re at TO and T+30 is reported in figure 1. Statistical si-
gnificance threshold was reached in all eight items
(continuation, recommendation, knowledge of diabe-
tes, flexibility of treatment, ease of treatment, hypo-
glycemia/hyperglycemia and satisfaction of the treat-
ment) assessed by the DTSQ. Furthermore, it has to
be noticed that “recommendation” and “continuation”
parameters produced particularly favorable results,
likely as a consequence of the flexibility of treatment
and convenience of the device. The best score was rea-
ched by “recommendation” item. Overall, substitution
of the syringe with the pre-filled pen has positively
and significantly (p<0.05) influenced patients’ percep-
tion of quality of life.

A sub-analysis was also conducted in patients
clustered by decade of age. In this case T-test, compa-
ring TO and T+30 outcomes, confirmed in all clusters
the statistically significant result of the scores with the

only exception of the item “recommendation” in the
over 80 years old patients (data not shown).

Analysis of the variance, applied to the average
score replies to the question: “What do you prefer: the
traditional syringe or the pre-filled Novolet pen?” was
carried out (figure 2A). Among all subjects inter-
viewed, 69% considered Novolet device to be better
than the syringe, 29% were undecided and only 2%
preferred the traditional syringe. The results to the
above addressed question sorted out by the age of pa-
tients, showed that the change was particularly appre-
ciated in young patients, whereas >80 years old
subjects were less satisfied.

Figure 2B, representing cluster analysis by type of
patients, shows that 66% of elderly patients preferred
the pen. This percentage increased to 71% among ac-
tive elderly subjects, to 73% in young patients with an
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Figure 1. Outcome of the replies (Mean score) to questionnai-
res DTS1Q (T0) and DTSQ (T+30). All differences were sta-
tistically significant in the T-Test
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Figure 2. Cluster analysis by age (A) and by groups conside-
ring age, sex and socieconomic status (B)

established diagnosis of diabetes (72% if the diagnosis
was recent) and to 80% in the “upper class” subjects. In
addition, 68% of mature individuals recently diagno-
sed as diabetics approved the use of the pen, 32% we-
re undecided and no preference whatsoever was ex-
pressed for the use of the syringe in this group. No si-
gnificant difference was reported in the answers
among these groups of patients except for the elderly
versus “upper class” comparison. It should also be poin-
ted out that in all groups, the percentage of those fa-
vorable to syringes ranges between 0 and 3%. Hence,
the variability of Novolet preferring patients has to be
attributed almost totally to the percentage of undeci-
ded patients.

By metabolic point of view, no differences have
been found in metabolic control and number of hypo-
glycaemic events (data not shown).

Discussion

The results obtained in the “Orbiter” study are in
agreement with data emerging from other investiga-
tions demonstrating how new devices are useful to im-
prove adherence to treatment and therefore blood glu-
cose control in patients (4, 12). Other studies, perfor-
med in over 60 years old patients, have previously
shown that Novolet™ device was highly accepted in
this population, and improvement in metabolic con-
trol was achieved, as measured by HbA1c levels (13,
14). Regarding quality of treatment, patients apprecia-
ted that pre-filled insulin pen was easily transportable
and especially simple to use. In addition, this device
ensures a more accurate dosing of insulin thus leading
to better long-term outcomes. In this survey, we ex-
tended the positive results of studies mentioned above
to a broader range of patients: young people with a re-
latively recent diagnosed diabetes, mature patients
with an active working life and elderly patients with a
long history of diabetes. Indeed, all items assessed
showed a statistically significant difference between
TO and T+30 outcomes in all groups. T+30 high DT-
SQ scores for both hyperglycemia and hypoglycemia
items should be attributed to greater accuracy when
administrating insulin with the Novolet™ device whi-
ch provided a better metabolic control in patients
(fewer hyperglycemia episodes) associated with a
major safety of insulin therapy (fewer hypoglycemia
episodes). Overall, patients reported a strong desire to
continue using insulin pens and willingness to recom-
mend their use. Only the elderly were slightly less
convinced and few of them recommended the use of
the device to someone else. In fact, maximization of
outcomes differences was reduced in these subjects for
obvious reasons of idleness, lower scholarship and age-
related lack of social intercourses.

We should not forget that quality of life, in parti-
cular for insulin-treated diabetic patients, has to be
considered in a multidimensional way including phy-
siological, psychological and social aspects; for this rea-
son the assessment of its relative impact on treatment
satisfaction could be difficult. In this context, develop-
ment of informative and well-designed questionnaires,
which can be used as instruments in clinical trials, has
become highly valuable. For example, the Diabetes
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Treatment Satisfaction Questionnaire (DTSQ) used in
this study is to be considered as a helpful instrument
internationally recognized to monitor diabetes treat-
ment satisfaction. In fact, patients of a wide range of
age and intellectual abilities can easily fill it up.

Recently, it has been demonstrated that quality of
life in diabetic patients is dependent on the severity of
the disease itself and its associated complications (1).
For instance, even dietary therapy or use of oral anti-
diabetic drugs could have a negative influence on qua-
lity of life in patients because of constraints, side ef-
fects, and even physiological/psychological complica-
tions they may generate (15). Besides, it has been
shown that insulin therapy has an even more negative
impact on the quality of life in patients (16, 17). In
this context, improving quality of treatment in insu-
lin-treated patients represents a major challenge, and
new devices offering substantial upgrading in conve-
nience, accuracy and flexibility might significantly
contribute to this aim.

In conclusion, Novolet™ pre-filled pen appears
to be helpful in insulin-treated diabetic patients to im-
prove their overall attitude towards insulin therapy
and gain confidence in managing their disease.
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