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nterest in intensified insulin therapy

has contributed to the increased popu-

larity of alternative insulin delivery sys-
tems, including insulin pen delivery
devices. Although there have been several
studies of patient-reported outcomes as-
sociated with insulin pen use (1-6), there
has been no adequate assessment of 1) the
most advanced devices, pens delivering
premixed intermediate-acting and rapid-
acting analoginsulin; 2) the effects of pens
for patients previously naive to insulin; 3)
the effects of pens on general quality of
life; and 4) what factors contribute to
preference for different insulin delivery
systems.

RESEARCH DESIGN AND

METHODS — Participants were pa-
tients with type 2 diabetes who completed
a satisfaction substudy after being en-
rolled by their physicians in a 3-month
clinical experience program of NovolLog

Mix 70/30 in a prefilled FlexPen insulin
pen device that delivered a 70/30 mixture
of intermediate-acting and rapid-acting
analog insulin (a suspension of prota-
mine-crystallized insulin aspart and solu-
ble insulin aspart). Of 899 patients who
originally signed and returned a card in-
dicating consent to participate in the sat-
isfaction substudy, 372 (41%) returned
completed questionnaires, for which they
were given US$25. The questions in-
cluded items from validated measures.
Diabetes treatment satisfaction was mea-
sured by the Diabetes Treatment Satisfac-
tion Questionnaire (change) (DTSQc) (7)
and Quality of Life status and change
(QLsc) (8). Quality of life was measured
by the QLsc. Table 1 describes the mea-
sures, including the questions used for
each measure, the reliability of each mea-
sure, and the metric by which questions
for each measure were scored.

Patients were primarily white

From the 'Department of Medicine, Johns Hopkins University School of Medicine, Baltimore, Maryland; the
“Department of Pediatrics, Johns Hopkins University School of Medicine, Baltimore, Maryland; and the
*Department of Sociology and Center for Social and Community Research, Loyola College in Maryland,

Baltimore, Maryland.

Address correspondence and reprint requests to Richard R. Rubin, PhD, 500 West University Parkway,
Suite 1-M, Baltimore, MD 21210. E-mail: rrubin443@aol.com.
Received for publication 30 June 2004 and accepted in revised form 2 July 2004.

R.R.R. has served on advisory panels for Novo Nordisk Pharmaceuticals; has received honoraria from
Novo Nordisk (DK), Novo Nordisk Pharmaceuticals, and Takeda Pharmaceuticals; has received consulting
fees from Amylin Pharmaceuticals, MannKind Biopharmaceuticals, Medtronic MiniMed, Novo Nordisk
(DK), Novo Nordisk Pharmaceuticals, and Takeda Pharmaceuticals; and has received research/grant support
from Medtronic MiniMed, Novo Nordisk (DK), and Novo Nordisk Pharmaceuticals.

Abbreviations: QLsc, Quality of Life status and change.

A table elsewhere in this issue shows conventional and Systeme International (SI) units and conversion
factors for many substances.

© 2004 by the American Diabetes Association.

(75.5%), female (55.9%), middle aged
(52.4% were aged =60 years), and of
modest socioeconomic status (49.5%
with income under $35,000 and 50.3%
with no college). They had diabetes of
long duration (46.2% with >10 years).
Most (85.2%) had used insulin before the
study, and 41.4% had used an insulin
pen.

Respondents were divided into five
prior treatment subgroups: 1) a group
that had never used insulin; 2) a group
that had never used mixed insulin; 3) a
group that had used 70/30 mixed insulin,
but not a pen; 4) a group that had used
70/30 mixed insulin in a pen; and 5) a
group that had used various mixed insu-
lins via pen or syringe and did not fit into
one of the other groups. Thus, each group
allowed a comparison of the study pen
with a different treatment strategy.

The criterion for statistical signifi-
cance was setat P < 0.05, two tailed for all
analyses. All analyses were conducted us-
ing SPSS 11.5 (SPSS, Chicago, IL).

RESULTS — Respondents rated the
study pen significantly more positively than
their prior treatment on all measures in the
total sample and in all subgroups (Table 1).
The advantage for the study pen ranged
from 0.5 to 3.7 SD units (median 1.4).
Key determinants of overall treatment
preference were identified by hierarchical
multiple regression analyses controlling
for age, sex, race/ethnicity, and educa-
tion. Perceived convenience, flexibility,
clinical efficacy, and quality of life were
entered into the models together (results
not shown). In the total sample, all ratings
of the study pen except quality of life had
significant independent associations with
overall preference. In addition, conve-
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|
Assessing treatment strategies

Rating of study pen device in the total sample and prior treatment subgroups

Table 1

Pen naive
(70/30 mixed)

Pen naive
(no mixed insulin)

Various mixed Total sample

Pen (70/30 mixed)

o Insulin naive

Source of items

Measures (no. of items)

91 81 86 372

59
1.70 £ 1.59 (1.07) 242 =0.75(3.22) 2.19 £1.15(1.90) 2.03 +1.30(1.56) 1.91 = 1.44 (1.33) 2.06 = 1.29 (1.60)

1.62 =138 (1.17) 2.17 =090 (2.41) 196 £ 1.22(1.61)
0.75 128+ 0.98(1.30) 1.16 =0.81(1.43) 1.12 £0097(1.15) 0.87 +£0.84(0.73) 0.81 = 1.00(0.81) 1.03 = 0.94 (1.09)

55

n

NA

DTSQc no. 4

Convenience (1)
Flexibility (1)

1.82 £1.19(1.53) 1.76 £1.28(1.38) 1.87 £1.21(1.54)

NA

DTSQc no. 5

DTSQc nos. 2 and 3;

Clinical efficacy (6)

QLcs nos. 1-4
QLcs nos. 5-12

094 094 =£1.13(0.83) 1.17 £0.94(1.24) 1.06 = 1.04(1.02) 0.64 = 0.89 (0.72) 0.59 = 1.08 (0.55) 0.86 % 1.03 (0.83)
0.82 221 *+095(2.32) 242 *0.66(3.66) 2.06 £1.18(1.75) 2.16 +£0.80(2.70) 2.01 =1.01(1.99) 2.15 = 0.96 (2.24)

Quality of life (8)

DTSQc nos. 1,7,

Overall preference (4)

and 8*
Data are means = SD (number of SD units >0). Possible range of means is —3 to 3. Means greater than zero indicate that the pen device was rated higher than the previous treatment system. All means are

significantly greater than zero at P < 0.001 by one sample t test. For questions that were not diabetes specific (quality of life), respondents were asked to assess how they felt at the time they filled out the

questionnaire compared with just before they started to use the study pen. For the remaining questions that were diabetes specific, respondents were asked to compare their experience with the study pen with
their experience with the treatment they were using prior to using the study pen. *The overall preference measure contains an item developed for this study: “What is your overall view of taking insulin now

compared with just before you started [the study]”.

nience was significant in all subgroups,
and perceived clinical efficacy, flexibility,
and quality of life were each significant
independent predictors of preference in
at least one subgroup.

CONCLUSIONS — Patients over-
whelmingly preferred the study pen to
their prior treatment strategies, and using
the study pen was associated with en-
hanced convenience, flexibility, per-
ceived clinical efficacy, and quality of life
for all subgroups of patients. These advan-
tages were all >0.5 SD units (correspond-
ing to a “moderate” effect size [9]), which
was identified in a recent review of patient-
reported outcomes (10) as the criterion for
the minimum difference that a person
would be able to detect. So the differences
observed in this study were meaningful as
well as statistically significant.

The current study is the first to assess
differences in outcomes for patients with
different prior treatment strategies. We
found differences of the sort one might
expect. Patients previously naive to insu-
lin tended to report the greatest improve-
ments in clinical efficacy and the smallest
benefits in convenience and flexibility.
Among patients who had used insulin
previously, those who had only used sy-
ringes to deliver unmixed insulin re-
ported the greatest benefits on all
outcomes. As patients’ prior treatment
strategy more closely approximated the
study intervention (from pen naive with
unmixed insulin, to pen naive with mixed
insulin, to pen experienced with mixed
insulin) there was a decrease in the advan-
tage of the study system in convenience,
flexibility, perceived clinical efficacy, and
quality of life.

Our study is the first to systematically
assess factors contributing to patients’ re-
ported preference for pen devices over sy-
ringes (1-6). Our results indicated that
convenience, flexibility, perceived clini-
cal efficacy, and quality of life each made
independent contributions to preference
for treatment strategies among selected
patient subgroups, and the contributing
factors differed for different subgroups.

The major limitation of this study is
the result of various sources of sampling
bias. Therefore, it is prudent to assume
that the results are most likely to be rep-
resentative of patients willing to change to
an insulin pen, including those not satis-
fied with their current form of treatment.
In addition, the data did not allow us to
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definitively confirm the treatment used
immediately before the study pen. When
patients reported more than one prior
treatment, we assumed that the most in-
tensive treatment was the most recent
one, which could have led to underesti-
mating the perceived advantages of the
study pen. Despite these limitations, the
present study has demonstrated the use-
fulness of performing subgroup analyses.

Patients new to insulin in this study
reported improved quality of life and bet-
ter glucose control and said their treat-
ment had become more convenient and
flexible, suggesting that pen use could
counter some of the common reasons that
patients raise for resisting insulin therapy
(11-12). For patients already using insu-
lin, an insulin delivery system that im-
proves treatment satisfaction could help
facilitate intensified treatment and result
in improved clinical outcomes (13). The
advantages of delivery systems like the
pen device used in this study should be
considered by health care providers when
they counsel patients regarding treatment
options.
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