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Abstract

Purpose Understanding treatment satisfaction (TS) for
diabetes is increasingly important as treatment options
increase. This study examines treatment satisfaction with
NovoMix® 30 in an observational study in patients with
type 2 diabetes.

Methods The DiabMedSat assesses Overall, Treatment
Burden, Symptom and Efficacy Treatment Satisfaction.
The impact of type of pretreatment variables on TS was
examined by ANOVA at baseline and week 26. Satisfac-
tion at week 26 was examined by t-test and effect size.
Linear regression models examined impact of prior treat-
ment factors (age, gender, duration of diabetes, type of
prior treatment and diabetes-related comorbidities) and
current treatment factors (weight gain, hypoglycemic
events, reaching therapeutic goal) on TS.
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Results The data set comprised 17,488 persons. Prior
treatment with insulin had a more positive impact on
baseline satisfaction. At week 26, there were no differences
between type of prior treatment groups in Overall, Symp-
toms and Burden TS. Current treatment with NovoMix 30
significantly improved TS. Regression analyses examining
the combined effect of pretreatment factors and current
treatment factors found that all factors except for age-
impacted TS although the domains impacted varied.
Conclusions Patients treated with NovoMix 30 reported
improved treatment satisfaction, and the improvement is
considered clinically meaningful to patients.
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Abbreviations

BMI Body mass index

Insulin + OAD Those taking insulin along with an oral
treatment

PRO Patient-reported outcome

TS Treatment satisfaction

Background

Understanding treatment satisfaction for diabetes is espe-
cially important given the ever increasing range of treatment
options for patients with diabetes. Treatment satisfaction
(TS) is a key patient-reported outcome (PRO) as it has been
found to impact patient compliance [1, 2], cost of care [3, 4]
and self-management behaviors [5], as well as significantly
differ between drug treatment options [6, 7]. The treatment
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for approximately 30% of patients with diabetes in US is
insulin [8], the most potent drug available to achieve gly-
cemic targets [9]. Unfortunately, insulin use often involves
negative perceptions and may present an emotional and
logistical hurdle leading to patient resistance to treatment
[10-12], and it has been found that, when examining the
willingness of type 2 insulin-naive diabetic patients to begin
insulin, negative attitudes toward insulin are common [13].
Persons with diabetes who perceive injecting insulin as
burdensome may experience more negative health outcomes
[14], whereas patients who are satisfied with their treatments
are more likely to maintain positive physical and psycho-
logical health [15].

Unfortunately, patient characteristics such as age and
gender as well as treatment outcomes such as the experi-
ence of side effects, which may differentially influence
treatment satisfaction depending upon the stage of treat-
ment (treatment initiation vs. during treatment), are not
well understood [16]. Studies have reported that treatment
satisfaction may be positively or negatively associated with
age [17-20]. Duration of diabetes has been shown to pre-
dict poorer quality of life and poorer glycemic control [21,
22]. Several studies have observed an association between
treatment satisfaction and type of treatment (e.g., insulin
vs. oral, type of insulin delivery device) [7, 23-30], and
overall treatment satisfaction has been shown to be sig-
nificantly improved after switching treatment from orals or
orals with insulin to treatment with Biphasic Insulin Aspart
30 [31]. At least three studies reported reduced treatment
satisfaction among women [23, 32, 33]. Diabetes-related
comorbidities such as neuropathy have been found to
predict decreased treatment satisfaction [16, 23, 32, 33].

Previous research has also shown that concerns with
treatment side effects, especially hypoglycemia and weight
gain, can negatively affect patient perceptions of insulin
therapy and lead to diminished treatment efficacy. Fear of
weight gain may increase a patient’s psychological and
treatment burden, diminishing treatment satisfaction [34,
35]. Two studies found that approximately 1/3 of female
subjects with type 1 diabetes omitted insulin in order to
control their weight [36, 37]. Since weight gain is further
associated with insulin resistance, it may also compromise
treatment efficacy [38]. Experiencing hypoglycemic events
has been associated with lower levels of treatment satis-
faction [33, 39], while patients fearful of hypoglycemia
have been reported to limit their blood glucose control
regimen in order to avoid triggering a hypoglycemic event
[34].

Thus, to more accurately characterize the impact of
patient/disease characteristics and treatment outcomes on
treatment satisfaction, a more comprehensive approach
examining potentially relevant pretreatment (e.g., age) and
during treatment (e.g., side effects) variables is necessary
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to fully understand factors that exert an influence on
shaping treatment satisfaction with treatment in diabetes.

The IMPROVE study is a multicenter, 26-week, open-
labeled, non-randomized and non-interventional observa-
tional study of the safety and efficacy of Biphasic Insulin
Aspart 30 (NovoMix 30) for the treatment of diabetes in
routine practice patients with type 2 diabetes [31]. The
DiabMedSat was included in the IMPROVE study as it is
used to examine the impact of treatment on patient-repor-
ted treatment satisfaction, and it is a well validated
disease-specific PRO measure designed to assess treatment
satisfaction both in persons with type 1 or type 2 diabetes
and across multiple treatment modalities (oral, syringe,
pen) [40, 41]. This study further examines treatment sat-
isfaction in the IMPROVE study by exploring the influence
of the pretreatment factors (age, gender, duration of dia-
betes, type of prior treatment and diabetes-related comor-
bidities) and the impact of treatment side effects (weight
gain, hypoglycemic events) on both overall treatment sat-
isfaction and on the individual domains of treatment side
effects, burden and efficacy in diabetes.

Methods

Eligible patients for the analyses presented here were any
with type 2 diabetes who needed insulin treatment at the
time of inclusion including newly diagnosed patients.
Analyses were conducted with all patients who had Diab-
MedSat data at both baseline and week 26 (end of study
treatment) and had been on an identifiable diabetes treat-
ment prior to entering the IMPROVE study. Patients trea-
ted only with diet/exercise at baseline were dropped from
the analysis and did therefore not complete the question-
naire at baseline.

The 22-item DiabMedSat assesses three treatment sat-
isfaction domains of Efficacy, Treatment Burden and
Symptoms (Side Effects) and Overall treatment satisfaction
and has been translated into multiple languages according
to well-established principles of translation [42]. The
measure has been shown to have acceptable reliability,
validity and responsiveness [41] in patients with diabetes
similar to those enrolled in IMPROVE study [16, 41].
Valid DiabMedSat observations were obtained from seven
countries in the IMPROVE study (Canada, China, India,
Italy, Japan, Poland and Russia) and were part of the same
data set as reported by Valensi et al. [31].

All statistical tests were two-tailed and conducted with
an alpha level of 0.05 as minimal threshold for signifi-
cance. As the DiabMedSat is intended to be used either as a
total score or as independent domains, the testing was
conducted for both the total and domain scores. The scope
of this analysis was aimed at the assessment of treatment
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satisfaction regardless of cultural differences; hence, the
analyses were conducted on the pooled sample. All anal-
yses conducted were based on an a priori statistical analysis
plan (SAP).

Prior treatment factors

Key patient and diabetes-related factors (age, gender,
duration of diabetes, prior treatment and diabetic-related
comorbidities) that were assessed at baseline and thus
existed before treatment start were classified as prior
treatment factors. First, the impact of type of pretreatment
(defined as orals only, insulin only and insulin plus orals)
on TS was examined by comparing the means (ANOVA)
of each DiabMedSat domain and overall scores at baseline,
week 26 and the change between baseline and week 26 by
each pretreatment group. The baseline DiabMedSat asses-
sed treatment satisfaction with treatments prior to the
IMPROVE study. Linear regression models, one for each
domain and overall score, were then conducted to examine
the impact that the key prior treatment factors (age, gender,
duration of diabetes, prior treatment, and diabetic-related
comorbidities) had on current satisfaction when examined
together.

An exploratory chi-square was performed to examine,
on an item level, change from baseline to end of study by
pre-study treatment therapy (insulin + OAD, OAD only).

Current treatment factors

To assess treatment satisfaction with current treatment
(Biphasic Insulin Aspart 30 (NovoMix 30)), change scores
between baseline and week 26 were examined by paired
t-test comparison and by effect size.

Linear regression models were then conducted to
examine the impact of key current treatment factors
(weight gain in kg, hypoglycemic events, achievement of
physician-determined HbAlc goal and study treatment
group) on treatment satisfaction when examined together.

A final regression analysis examined the combined
impact of all previously identified significant pretreatment
and current treatment factors on treatment satisfaction
when examined together.

Results

The total IMPROVE data set comprised 19,824 people with
type 2 diabetes: 6 were dropped due to incomplete demo-
graphics (no age or gender); 1,031 were dropped for not
completing the DiabMedSat measure; and 1,299 were
dropped due to lack of information on prior treatment. Thus,
the analytic data set for the analyses reported here was

comprised of 17,488 persons. The average age of the sample
was 57.2 years, with a baseline body mass index (BMI) of
26.2 kg/m” and most recent HbAlc of 9.2%. The mean
length of time with diabetes was 6.9 years. Most of the sub-
sample (90.4%) were on oral treatments alone before
starting the study; the rest of the sample were on insulin
with or without oral treatment. The most common reasons
physicians reported for starting patients on treatment were
related to improving treatment efficacy (HbAlc, fasting
glucose, post-prandial blood glucose) or patient treatment
satisfaction. Patients who were dropped were significantly
(P < 0.001) older (mean age 62.1 vs. 57.2), had a longer
duration of diabetes (mean of 13.9 vs. 6.9 years), a lower
HbAlc (mean 8.8 vs. 9.2) and a higher BMI (mean 31.6 vs.
26.2) than those in the analytic data set (Table 1).

Prior treatment factors

The impact of type of prior treatment showed that at
baseline greater levels of TS (overall and the three
domains) were seen in the cohort using insulin alone.
Baseline satisfaction was slightly lower in those taking
insulin along with an oral treatment (Insulin + OAD).

At week 26 of the study, patients previously on Insu-
lin + OAD had a greater satisfaction with treatment effi-
cacy compared to patients on orals alone. There were no
differences between type of prior treatment groups in Di-
abMedSat Overall scores and for the Symptoms and Bur-
den domains.

When examining the change in satisfaction from base-
line to week 26, larger changes were seen in the overall, as
well as in every domain, for patients who were previously
on an oral treatment either alone or in combination with
insulin (Table 2).

Regression analyses examining the combined effect of
pretreatment factors (age, gender, duration of diabetes,
prior treatment and diabetic-related comorbidities) found
that greater age was significantly associated with increased
levels of Overall satisfaction and for the Efficacy, and
Burden domains of the DiabMedSat. Those patients having
diabetes for a longer duration were significantly associated
with greater levels of satisfaction with the Burden domain.
Subjects on insulin only (pre-study) showed significantly
greater levels of satisfaction with the Overall, Efficacy and
Symptoms domains of the DiabMedSat. Having diabetes-
related comorbidities before entering the study were sig-
nificantly associated with greater satisfaction with the
Symptoms domain and lower levels of satisfaction in the
Burden domain (Table 3).

The exploratory chi-square analysis of item level change
from baseline to end of study by pre-study treatment
revealed that the proportion of patients who were “very or
extremely satisfied” (highest improvements on scale)
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Table 1 Demographics data:
DiabMedSat sub-sample
(n = 17,488)

Country
N (%) Canada
N (%) China
N (%) India
N (%) Italy
N (%) Japan
N (%) Poland
N (%) Russia
Age
Mean (SD) (n = 17,486)
Gender
N (%) Male
N (%) Female
Body mass index (BMI)

Mean (SD) baseline (n = 17,483)

HbAlc

Mean (SD) most recent (n = 12,981)

Diabetes duration (years)
Mean (SD) (n = 17,481)

438 (2.5%)
12,758 (73.0%)
349 (2.0%)

33 (0.2%)
144 (0.8%)
3,186 (18.2%)
580 (3.3%)

57.2 (12.0) Range 8-99

9,904 (56.6%)
7,584 (43.4%)

26.2 (4.8) Range 12.8-66.6

9.2 (1.9) Range 4-16

6.9 (5.2) Range 042

No. of diabetes-related complications

Mean (SD) baseline (n = 14,302)

Pre-study therapy

N (%) OAD (oral anti-diabetics) only

N (%) insulin only
N (%) insulin + OAD

Reasons for starting NovoMix 30*

N (%) easy start of therapy

N (%) easy identification of insulin therapy

N (%) to improve HbAlc
N (%) to improve FBG
N (%) to improve PPBG

N (%) reduce risk of hypoglycemia

N (%) patient dissatisfaction with previous therapy

0.6 (0.5) Range 0-1

15,816 (90.4%)
961 (5.5%)
711 (4.1%)

11,388 (65.1%)
8,673 (49.6%)
13,907 (79.5%)
14,094 (80.6%)
13,524 (77.3%)
7,138 (40.8%)
9,238 (52.8%)

? Not mutually exclusive

N (%) side effects from previous therapy
N (%) change due to insulin pen
N (%) allow for mealtime administration

3,798 (21.7%)
1,253 (7.2%)
7,610 (43.5%)

categories

increased significantly from baseline to end of study par-
ticularly on questions related to ‘reduce tiredness’, ‘control
blood sugar’ and ‘reduce worries about complications’. For
patients previously on Insulin = OADs, these questions,
respectively, increased from 12.4, 11.4 and 13.9% at
baseline to 47.6, 49.1 and 39.3% after 26 weeks. For
patients previously on OADs alone, these questions,
respectively, increased from 7.5, 6.9 and 9.3% at baseline
to 50.1, 49.7 and 35% after 26 weeks.

Current treatment factors

Examining the impact of current treatment with Biphasic
Insulin Aspart 30 (NovoMix 30) found that treatment
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satisfaction significantly (P < 0.001) improved with treat-
ment. Change scores ranged from 11.0 points (Symptoms
domain) to 28.7 points (Efficacy domain). Effect size cal-
culations were moderate to high ranging from 0.55
(Symptoms domain) to 1.69 (Efficacy domain) (Table 4).

A regression analysis examining the impact of experienc-
ing treatment side effects (weight gain, minor hypoglycemic
events) and patient achievement of physician-determined
HbAlc found that weight gain and experiencing minor
hypoglycemic events were negatively associated with
satisfaction in each of the DiabMedSat domains as well as
the total score. Achievement of HbAlc levels was associ-
ated with greater satisfaction in Symptoms and Burden
domains. Correlations between the DiabMedSat domains
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Table 2 Impact of prior treatment (baseline, week 26 and change)
1 2 3
OAD only Insulin only Insulin + OAD Sig.®
Baseline
DiabMedSat: efficacy Mean 42.3 (16.8) 48.9 (16.5) 45.1 (19.7) .000
N 15,624 947 707
DiabMedSat: symptoms Mean 64.2 (20.3) 67.6 (18.9) 63.2 (20.3) .000°
N 15,661 950 700
DiabMedSat: burden Mean 63.6 (14.4) 63.9 (13.4) 59.2 (14.6) .000°
N 15,507 935 698
DiabMedSat: overall Mean 56.6 (13.1) 60.1 (12.8) 55.7 (14.5) .000¢
N 15,816 961 711
Week 26
DiabMedSat: efficacy Mean 71.3 (15.2) 72.3 (13.7) 73.3 (14.7) .001°¢
N 15,666 954 703
DiabMedSat: symptoms Mean 75.2 (15.8) 76.0 (14.1) 76.0 (14.3) .148
N 15,678 955 698
DiabMedSat: burden Mean 75.7 (14.1) 75.9 (14.2) 75.1 (14.1) 554
N 15,549 951 691
DiabMedSat: overall Mean 74.0 (11.9) 74.8 (11.2) 74.8 (11.4) .067
N 15,797 961 710
Change
DiabMedSat: efficacy Mean 29.0 (22.0) 23.4 (19.7) 28.4 (23.8) .000f
N 15,479 940 699
DiabMedSat: symptoms Mean 11.1 (21.0) 8.3 (19.4) 13.1 (21.3) .000
N 15,525 944 688
DiabMedSat: burden Mean 12.2 (18.0) 12.0 (17.5) 16.0 (18.9) .000¢
N 15,249 925 679
DiabMedSat: overall Mean 17.4 (16.0) 14.6 (14.7) 19.1 (17.3) .000
N 15,797 961 710
? Analysis of variance (ANOVA)
 Using ANOVA contrasts: column 1 and 3 are not significant (P = 0.199)
¢ Using ANOVA contrasts: column 1 and 2 are not significant (P = 0.452)
d Using ANOVA contrasts: column 1 and 3 are not significant (P = 0.092)
¢ Using ANOVA contrasts: column 2 and 3 are not significant (P = 0.120)
f Using ANOVA contrasts: column 1 and 3 are not significant (P = 0.479)
€ Using ANOVA contrasts: column 1 and 2 are not significant (P = 0.710)
and minor hypoglycemic episodes and weight gain were  Discussion

small (0.007-0.055) minimizing the potential multicollin-
earity in the regression models (Table 5).

A final regression analysis examined the combined
significant predictors from both the pretreatment and the
current treatment analyses. No differences were found
when all pretreatment and during treatment factors were
examined in combination as when the pretreatment and
during treatment variables were examined separately with
the exceptions that age dropped significance in Efficacy
and reaching the physicians HbAlc goal dropped signifi-
cance in the Symptom domain.

Treatment satisfaction is an important factor in determining
the success of treatment in diabetes. This study found that
patients who were treated with Biphasic Insulin Aspart 30
(NovoMix 30) reported improved treatment satisfaction
after 26 weeks of treatment and that the improvement in
treatment satisfaction is large enough to be considered
clinically meaningful to patients.

Treatment satisfaction is a complex concept encompass-
ing not only satisfaction with treatment efficacy but also the
burden and side effects of treatment [40]. Additionally, as
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Table 3 Impact of pre-study variables on satisfaction

Pre-study variables

DiabMedSat (week 26) (coefficient, f-ratio)

Overall*#**

Efficacy**

Symptoms*** Burden***

72.520 (132.5)%+*
0.034 (3.8)+*x
0.254 (1.2)
0.016 (0.7)

—1.171 (—3.8)**

Intercept
Age (years)
Gender (Female = 1)
Diabetes duration (years)

Prior treatment (1 = OAD only)
(0 = insulin only)

Diabetic-related comorbidities 0.188 (0.9)
(before study) (1 = Yes)
F-stat® 8.4107##*

70.973 (101.7)%**

74.004 (105.4)%*** 72.828 (111.1)%**

0.032 (2.8)** 0.020 (1.7) 0.047 (4.3)%%%
291 (1.1) 0.249 (1.0) 0.267 (1.1)
—0.033 (—1.2) 0.009 (0.3) 0.070 (2.7)%*

—1.124 (=2.8)** —2.382 (—6.0)*** 0.043 (0.1)
0.092 (0.3) 1.204 (4.3)%%% —0.670 (—2.6)*
3.678%* 14.153 %% 8275k

* P < 0.05; ¥* P <0.01, *** P < 0.001

% The F-statistic is a hypothesis test that all variables as a group in the model significantly affect the dependent variable

Table 4 Impact of current treatment (NovoMix 30) on satisfaction

Total sample n Baseline mean (SD) Week 26 mean (SD) Change score mean (SD) t-Stat (sig.) Effect size®
DiabMedSat
Efficacy 17,118 42.8 (16.9) 71.5 (15.1) 28.7 (21.9) 171.0 (.000) 1.698
Symptoms 17,157 64.3 (20.2) 75.3 (15.6) 11.0 (20.9) 68.9 (.000) 0.545
Burden 16,853 63.4 (14.3) 75.7 (14.1) 12.4 (18.0) 88.9 (.000) 0.867
Total 17,468 56.7 (13.2) 74.1 (11.9) 17.4 (16.0) 143.6 (.000) 1.318
4 Effect size, mean change in score divided by the standard deviation of mean baseline score
Table 5 Impact of current study treatment variables on satisfaction
During study treatment variables DiabMedSat (week 26) (coefficient, z-ratio)
Overall*#* Efficacy*** Symptoms**# Burden***

Intercept

76.720 (53.9)%%*

69.174 (37.9)%%  80.670 (43.0)¥*%  79.608 (46.4)%**

Weight gain (final minus baseline, positive values = gain) —0.218 (—8.9)*** —0.202 (—6.4)*** —0.341 (—10.5)*** —0.107 (=3.6)***

All minor hypoglycemic events during 4 weeks, final visit —0.482 (—5.2)*** —0.415 (=3.5)*** —0.603 (—5.0)***
—2.453 (—1.7)
37.585%**

Achieved physicians level of HbAlc (0 = No)
F-stat

—0.402 (—3.6)***
—3.812 (-2.2)*
10.729%**

2435 (1.3)
18.963***

—5.203 (—2.8)**
48.909%**

* P < 0.05; ¥* P <0.01, **¥* P < 0.001

previously suggested, factors that influence treatment satis-
faction may vary depending upon the stage of treatment so
that certain factors should be considered when starting a
patient on a new treatment compared to once a patient has
been on a treatment [16]. For example, age was shown to
have a significant influence on satisfaction with treatment
efficacy at study start, however, not after 26 weeks of
treatment. Similarly, reaching HbAlc goal was significant
after 26 weeks of treatment, but only when prior treatment
variables were not taken into account. This suggests that
assessing treatment satisfaction should be an ongoing part of
a treatment plan in order to fully and currently understand
how patients perceive their treatments.

@ Springer

When interpreting the influence of prior treatment fac-
tors, it is possible that response shift, the change in a
person’s perception or valuation of a concept over time
[43] may explain, in part or in full, the finding that duration
of disease was significantly related to increased overall
satisfaction as well as with treatment efficacy and burden
satisfaction. Patients having diabetes longer may accom-
modate and adapt to their disease and treatment over time
thus finding diabetes less difficult to manage.

This study found that switching from a pretreatment oral
medication to injectable insulin did not lower treatment
satisfaction or increase treatment burden due to injectable
insulin. In fact, patients previously on an oral treatment
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alone had almost identical scores in satisfaction with
amount of treatment burden at week 26 as those who had
previously been on insulin (75.7 vs. 75.9) as well as a
greater increase in overall treatment satisfaction than those
previously on an insulin treatment alone (17.4 vs. 14.6).
Additionally, the greatest improvement between oral and
insulin was for the Efficacy domain (29.0 vs. 23.4). Effi-
cacy has been shown to be a major driver in determining
treatment satisfaction [2]. In the DiabMedSat, efficacy
items include concepts of keeping blood sugar stable as
well as impact on physical and emotional well-being sug-
gesting that for patients, efficacy may be defined more
broadly than just HbAlc levels.

When examining ongoing treatment factors that influ-
ence treatment satisfaction, it is clear that the occurrence of
side effects is a major issue for patients and impacts
treatment satisfaction overall as well as for each domain. In
fact, the occurrence of side effects was more important
than reaching HbAlc goal in determining treatment satis-
faction. The influences of weight gain and major hypo-
glycemic events on treatment satisfaction have been
previously shown [44]. The major influence of even minor
hypoglycemic events is surprising and is suggestive that
more research is needed to fully understand how and at
what cost these minor hypoglycemic events have on
treatment satisfaction and clinical outcomes.

It should be noted that there were 12 children (under age
18) included in the analyses and that the influence of the
variables of interest on treatment satisfaction on children
may differ from adults. Unfortunately, this sub-sample was
too small to allow for any meaningful comparisons
between children and adults. Also, unexamined in this
study are potential differences in findings among countries,
which should be examined in future research. Finally, we
admit to certain limitations of observational studies which
are in contrast to a controlled clinical trial design that
examines treatment impact under highly structured and
prescribed conditions. Although our data analysis set
included about a third of the total global cohort (17,488/
52,419, 33.3%), the demographic characteristics and out-
comes were very much similar to those of the global cohort
reported previously [31]. Other limitations of such studies
have been discussed at some length previously and include
factors such as the heterogeneity of healthcare systems
across the participating countries, a lack of control groups
for outcome comparison and the potential for patient recall
bias during data collection [45]. The above factors also
complicate the selection of predictor variables for regres-
sion analyses. However, given the large sample size, we do
consider the analyses quite suggestive and clinically rele-
vant. Observational data does not replace clinical trial data,
but rather offers additional effectiveness information in a
real-world setting to support clinical trial effectiveness

findings. Therefore, these findings may be more general-
izable and relevant for a wide spectrum of clinician and
treatment settings and provide greater insights into treat-
ment satisfaction for the “average” person with diabetes.
Additionally, the significant factors identified here which
impact treatment satisfaction are most certainly not the
only factors which have an effect, and further research is
needed to identify these additional factors.

Conclusions

Patient treatment satisfaction can be a key factor influ-
encing compliance and disease management in diabetes.
This study found that patients who were treated with
Biphasic Insulin Aspart 30 (NovoMix 30) reported
improved treatment satisfaction after 26 weeks of treat-
ment and that the improvement in treatment satisfaction
was large enough to be considered clinically meaningful to
patients. Factors that influence treatment satisfaction may
vary depending upon the stage of treatment.

Acknowledgments This study was funded by Novo Nordisk.
Open Access This article is distributed under the terms of the
Creative Commons Attribution Noncommercial License which per-
mits any noncommercial use, distribution, and reproduction in any
medium, provided the original author(s) and source are credited.

References

1. Albrecht, G., & Hoogstraten, J. (1998). Satisfaction as a deter-
minant of compliance. Community Dentistry and Oral Epidemi-
ology, 26(2), 139-146.

2. Atkinson, M. J., Kumar, R., Cappelleri, J. C., & Hass, S. L.
(2005). Hierarchical construct validity of the treatment satisfac-
tion questionnaire for medication (TSQM version II) among
outpatient pharmacy consumers. Value In Health, 8(Suppl 1), S9—
S24.

3. Menzin, J., Langley-Hawthorne, C., Friedman, M., Boulanger, L.,
& Cavanaugh, R. (2001). Potential short-term economic benefits
of improved glycemic control: A managed care perspective.
Diabetes Care, 24(1), 51-55.

4. Hogan, P., Dall, T., & Nikolov, P. (2003). Economic costs of
diabetes in the US in 2002. Diabetes Care, 26(3), 917-932.

5. Anderson, R. T., Marrero, D., Skovlund, S. E., Cramer, J., &
Schwartz, S. (2003). Self-reported compliance with insulin
injection therapy in subjects with type 1 and 2 diabetes [abstract].
Diabetologia, 46(Suppl 2), A275.

6. Clark, C. M., Jr., Snyder, J. W., Meek, R. L., Stutz, L. M., &
Parkin, C. G. (2001). A systematic approach to risk stratification
and intervention within a managed care environment improves
diabetes outcomes and patient satisfaction. Diabetes Care, 24(6),
1079-1086.

7. Rosenstock, J., Cappelleri, J. C., Bolinder, B., & Gerber, R. A.
(2004). Patient satisfaction and glycemic control after 1 year with
inhaled insulin (Exubera) in patients with type 1 or type 2 dia-
betes. Diabetes Care, 27(6), 1318—-1323.

@ Springer



1292

Qual Life Res (2010) 19:1285-1293

8.

10.

11.

12.

13.

14.

15.

16.

19.

20.

21.

22.

Centers for Disease Control and Prevention (CDC). (2008).
National Center for Health Statistics, Division of Health Inter-
view Statistics, data from the National Health Interview Survey.
Age-adjusted percentage of adults with diabetes using diabetes
medication, by type of medication, United States, 1997-2008.
Data computed by personnel in the Division of Diabetes Trans-
lation, National Center for Chronic Disease Prevention and
Health Promotion. http://www.cdc.gov/diabetes/statistics/med
use/fig2.htm. Accessed March 2, 2010.

. Meece, J. (2006). Dispelling myths and removing barriers about

insulin in type 2 diabetes. The Diabetes Educator, 32, 9S—
18S.

Fitzgerald, J. T., Gruppen, L. D., Anderson, R. M., Funnell, M.
M., Jacober, S. J., Grunberger, G., et al. (2000). The influence of
treatment modality and ethnicity on attitudes in type 2 diabetes.
Diabetes Care, 23, 313-318.

Hunt, L. M., Valenzuela, M. A., & Pugh, J. A. (1997). NIDDM
patients’ fears and hopes about insulin therapy. The basis of
patient reluctance. Diabetes Care, 20(3), 292-298.

Zambanini, A., Newson, R. B., Maisey, M., & Feher, M. D.
(1999). Injection related anxiety in insulin-treated diabetes.
Diabetes Research and Clinical Practice, 46(3), 239-246.
Polonsky, W. H., Fisher, L., Guzman, S., Villa-Caballero, L., &
Edelman, S. V. (2005). Psychological insulin resistance in
patients with type 2 diabetes: The scope of the problem. Diabetes
Care, 28(10), 2543-2545.

Weijman, L., Ros, W. J,, Rutten, G. E., Schaufeli, W. B., Scha-
bracq, M. J., & Winnubst, J. A. (2005). Frequency and perceived
burden of diabetes self-management activities in employees with
insulin-treated diabetes: relationships with health outcomes.
Diabetes Research and Clinical Practice, 68(1), 56—64.
Anderson, R. T., Skovlund, S. E., Marrero, D., Levine, D. W.,
Meadows, K., Brod, M., et al. (2004). Development and valida-
tion of the insulin treatment satisfaction questionnaire. Clinical
Therapeutics, 26(4), 565-578.

Brod, M., Cobden, D., Lammert, M., Bushnell, D., & Raskin, P.
(2007). Examining correlates of treatment satisfaction for
injectable insulin in type 2 diabetes: Lessons learned from a
clinical trial comparing biphasic and basal analogues. Health and
Quality of Life Outcomes, 5, 8.

. Cappelleri, J. C., Gerber, R. A., Kourides, I. A., & Gelfand, R. A.

(2000). Development and factor analysis of a questionnaire to
measure patient satisfaction with injected and inhaled insulin for
type 1 diabetes. Diabetes Care, 23(12), 1799-1803.

. Petterson, T., Lee, P., Hollis, S., Young, B., Newton, P., &

Dornan, T. (1998). Wellbeing and treatment satisfaction in older
people with diabetes. Diabetes Care, 21(6), 930-935.

Redekop, W. K., Koopmanschap, M. A., Stolk, R. P., Rutten, G.
E., Wolffenbuttel, B. H., & Niessen, L. W. (2002). Health-related
quality of life and treatment satisfaction in Dutch patients with
Type 2 diabetes. Diabetes Care, 25(3), 458-463.

Taylor, M. D., Frier, B. M., Gold, A. E., & Deary, 1. J. (2003).
Psychosocial factors and diabetes-related outcomes following
diagnosis of type 1 diabetes in adults: The Edinburgh Prospective
Diabetes Study. Diabetic Medicine, 20(2), 135-146.

Franciosi, M., Maione, A., Pomili, B., Amoretti, R., Busetto, E.,
Capani, F., et al. (2010). Correlates of quality of life in adults
with type 1 diabetes treated with continuous subcutaneous insulin
injection. Nutrition, Metabolism and Cardiovascular Disease,
20(1), 7-14.

Mendes, A. B., Fittipaldi, J. A., Neves, R. C., Chacra, A. R., &
Moreira, E. D., Jr. (2009). Prevalence and correlates of inade-
quate glycaemic control: results from a nationwide survey in 6,
671 adults with diabetes in Brazil. Acta Diabetologica,. doi:
10.1007/s00592-009-0138-z.

@ Springer

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Biderman, A., Noff, E., Harris, S. B., Friedman, N., & Levy, A.
(2009). Treatment satisfaction of diabetic patients: What are the
contributing factors? Family Practice, 26(2), 102—108.

Gerber, R. A., Cappelleri, J. C., Kourides, I. A., & Gelfand, R. A.
(2001). Treatment satisfaction with inhaled insulin in patients
with type 1 diabetes: A randomized controlled trial. Diabetes
Care, 24(9), 1556-1559.

Hollander, P. A., Blonde, L., Rowe, R., Mehta, A. E., Milburn, J.
L., Hershon, K. S., et al. (2004). Efficacy and safety of inhaled
insulin (Exubera) compared with subcutaneous insulin therapy in
patients with type 2 diabetes: Results of a 6-month, randomized,
comparative trial. Diabetes Care, 27(10), 2356-2362.

Quattrin, T., Bélanger, A., Bohannon, N. J., & Schwartz, S. L.
(2004). Exubera Phase III Study Group. Efficacy and safety of
inhaled insulin (Exubera) compared with subcutaneous insulin
therapy in patients with type 1 diabetes: results of a 6-month,
randomized, comparative trial. Diabetes Care, 27(11),2622-2627.
Raskin, P., Bode, P. W., Marks, J. B., Hirsch, I. B., Weinstein, R.
L., McGill, J. B., et al. (2003). Continuous subcutaneous insulin
infusion and multiple daily injection therapy are equally effective
in type 2 diabetes: A randomized, parallel-group, 24 week study.
Diabetes Care, 26(9), 2598-2603.

Weintrob, N., Benzaquen, H., Galatzer, A., Shalitin, S., Lazar, L.,
Fayman, G., et al. (2003). Comparison of continuous subcuta-
neous insulin infusion and multiple daily injection regimens in
children with type 1 diabetes: A randomized open crossover trial.
Pediatrics, 112(3 Pt 1), 559-564.

Bott, U., Ebrahim, S., Hirchberger, S., & Skovlund, S. E. (2003).
Effect of the rapid-acting insulin analogue insulin aspart on
quality of life and treatment satisfaction in patients with type 1
diabetes. Diabetes Medicine, 209(8), 626—634.

Renner, R., Pfutzner, A., Trautmann, M., Harzer, O., Sauter, K.,
& Landgraf, R. (1999). Use of insulin lispro in continuous
subcutaneous insulin infusion treatment. Diabetes Care, 22(5),
784-788.

Valensi, P., Benroubi, M., Borzi, V., Gumprecht, J., Kawamori,
R., Shaban, J., et al. (2009). Initiating insulin therapy with, or
switching existing insulin therapy to, biphasic insulin aspart 30/
70 (NovoMix 30) in routine care: Safety and effectiveness in
patients with type 2 diabetes in the IMPROVE observational
study. International Journal of Clinical Practice, 63(3), 522-531.
Ahlgren, S. S., Shultz, J. A., Massey, L. K., Hicks, B. C,, &
Wysham, C. (2004). Development of a preliminary diabetes
dietary satisfaction and outcomes measure for patients with type
2 diabetes. Quality of Life Research, 13(4), 819-832.

Nicolucci, A., Cucinotta, D., Squatrito, S., Lapolla, A., Musac-
chio, N., Leotta, S., et al. (2009). Clinical and socio-economic
correlates of quality of life and treatment satisfaction in patients
with type 2 diabetes. Nutrition, Metabolism and Cardiovascular
Disease, 19(1), 45-53.

Brod, M., Kongsg, J. H., Lessard, S., & Christensen, T. L.
(2009). Psychological insulin resistance: Patient beliefs and
implications for diabetes management. Quality of Life Research,
18(1), 23-32.

Wolffenbuttel, B. H., Drossaert, C. H., & Visser, A. P. (1993).
Determinants of injecting insulin in elderly patients with type II
diabetes mellitus. Patient Education and Counseling, 22(3), 117-
125.

Bryden, K. S., Neil, A., Mayou, R. A., Peveler, R. C., Fairburn,
C. G., & Dunger, D. B. (1999). Eating habits, body weight, and
insulin misuse. A longitudinal study of teenagers and young
adults with type 1 diabetes. Diabetes Care, 22(12), 1956-1960.
Polonsky, W. H., Anderson, B. J., Lohrer, P. A., Aponte, J. E.,
Jacobson, A. M., & Cole, C. F. (1994). Insulin omission in
women with IDDM. Diabetes Care, 17(10), 1178-1185.


http://www.cdc.gov/diabetes/statistics/meduse/fig2.htm
http://www.cdc.gov/diabetes/statistics/meduse/fig2.htm
http://dx.doi.org/10.1007/s00592-009-0138-z

Qual Life Res (2010) 19:1285-1293

1293

38.

39.

40.

41.

42.

Albu, J., & Raja-Khan, N. (2003). The management of the obese
diabetic patient. Primary Care: Clinics in Office Practice, 30(2),
465-491.

Alvarez Guisasola, F., Tofé Povedano, S., Krishnarajah, G., Lyu,
R., Mavros, P., & Yin, D. (2008). Hypoglycaemic symptoms,
treatment satisfaction, adherence and their associations with
glycaemic goal in patients with type 2 diabetes mellitus: Findings
from the Real-Life Effectiveness and Care Patterns of Diabetes
Management (RECAP-DM) Study. Diabetes. Obesity and
Metabolism, 10(Suppl 1), 25-32.

Brod, M., Skovlund, S. E., & Wittrup-Jensen, K. U. (2006).
Measuring the impact of diabetes through patient report of
treatment satisfaction, productivity and symptom experience.
Quality of Life Research, 15(3), 481-491.

Brod, M., Christensen, T., Kongso, J. H., & Bushnell, D. M.
(2009). Examining and interpreting responsiveness of the Dia-
betes Medication Satisfaction measure. Journal of Medical Eco-
nomics, 12(4), 309-316.

Wild, D., Grove, A., Martin, M., Eremenco, S., McElroy, S.,
Verjee-Lorenz, A., et al. (2005). Principles of good practice for

43.

44.

45.

the translation and cultural adaptation process for patient-repor-
ted outcomes (PRO) measures: Report of the ISPOR Task Force
for Translation and Cultural Adaptation. Value in Health, 8(2),
94-104.

Ring, L., Hofer, S., Heuston, F., Harris, D., & O’Boyle, C. A.
(2005). Response shift masks the treatment impact on patient
reported outcomes (PROs): The example of individual quality of
life in edentulous patients. Health and Quality of Life Outcomes,
7(3), 55.

Matza, L. S., Boye, K. S., Yurgin, N., Brewster-Jordan, J.,
Mannix, S., Shorr, J. M., et al. (2007). Utilities and disutilities for
type 2 diabetes treatment-related attributes. Quality of Life
Research, 16(7), 1251-1265.

Valensi, P., Benroubi, M., Borzi, V., Gumprecht, J., Kawamori, R.,
Shaban, J., etal. (2008). IMPROVE Study Group Expert Panel: The
IMPROVE TM study—a multinational, observational study in type
2 diabetes: baseline characteristics from eight national cohorts.
International Journal of Clinical Practice, 62(11), 1809-1819.

@ Springer



	Patient treatment satisfaction after switching to NovoMixreg 30 (BIAsp 30) in the IMPROVEtrade study: an analysis of the influence of prior and current treatment factors
	Abstract
	Purpose
	Methods
	Results
	Conclusions

	Background
	Methods
	Prior treatment factors
	Current treatment factors

	Results
	Prior treatment factors
	Current treatment factors

	Discussion
	Conclusions
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


