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I IN BRIEF Type 2 diabetes and its associated comorbidities often require
polypharmacotherapy, which may result in poor adherence to treatment.

This study evaluated, using subjective patient and physician questionnaire
surveys, the impact of pill burden and its associated consequences on patients
treated with vildagliptin as add-on to metformin, a fixed-dose combination

of vildagliptin/metformin, or another dual oral antidiabetic therapy. Patients’
responses were also analyzed by age (<65 or 265 years). The surveys revealed
that a high pill count in antidiabetic therapy constitutes a large burden for
patients with type 2 diabetes. Treating physicians are aware of the problems
that result from a high pill burden, and a majority of them prefer prescribing
fixed-dose combinations that have better efficacy and tolerability to reduce

pill burden.

ype 2 diabetes is a chronic met-
abolic disease with a steadily
increasing prevalence world-
wide. Current statistics published by
the International Diabetes Federation
show that ~8.3% of the population
aged 20-79 years in Germany are suf-
fering from diabetes. This is equivalent
to ~7.56 million diagnosed patients
(1). Treatment guidelines recommend
an A1C <7.0% as a glycemic goal (2).
Because of the progressive nature of
type 2 diabetes, a stepwise intensifi-
cation of pharmacological therapy is
often required, along with lifestyle
intervention, to sustain this glyce-
mic goal for prevention of long-term
complications (2). Diabetes-related
microvascular and macrovascular
complications, in addition to the risk
of associated comorbidities such as
hypertension and hyperlipidemia in
many patients with type 2 diabetes,
result in polypharmacotherapy and a
high pill burden (3,4).
Pill burden, that is, the number
of pills a patient needs to take each

day, may have a substantial impact
on adherence to therapy. Studies in
patients with hypertension and dys-
lipidemia have shown that adherence
to treatment decreases with increases
in the number of prescribed medi-
cations (5,6). Similarly, adherence
among patients with type 2 diabetes
appears to decrease if the dosing fre-
quency or the number of antidiabetic
medications administered each day is
increased (7-9).

A large, noninterventional study
with the DPP-4 inhibitor vildagliptin
(PROVIL—Pill buRden and cOm-
pliance in type-2 diabetic patients
treated with VILdagliptin) was con-
ducted to generate in-depth insights
into the management of type 2 dia-
betes in day-to-day patient care in
Germany. The efficacy and safety
results of this study were published
earlier (10). Here, we report on another
objective of this study, which was to
evaluate the impact of pill burden on
patients with type 2 diabetes in clin-
ical practice settings.
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Methods

Study Design

PROVIL, a multicenter, noninterven-
tional study, was conducted among
867 general practitioners and inter-
nists across 2,500 centers in Germany
between October 2009 and January
2011. Before the initiation of this
study, the German Federal Institute
for Drugs and Medical Devices
(Bundesinstitut  fiir Arzneimittel
und Medizinprodukte), the Federal
Association of German Panel Doctors
(Kassendrztliche Bundesvereinigung),
and the Central Federal Association
of German Health Insurance
Funds (Spitzenverband Bund der
Krankenkassen) were notified of
the research project in accordance
with section 67, paragraph 6, of the

German Medicinal Products Act
(Arzneimittelgesetz). This study was
conducted in compliance with ap-
plicable regulatory requirements and
recommendations. This study was
conducted as per the International
Conference on Harmonization
of Technical Requirements for
Registration of Pharmaceuticals for
Human Use, using good clinical
practice guidelines, and in accor-
dance with the ethical principles of
the Declaration of Helsinki.

Because this was a noninterven-
tional study, the participation of the
patients in the study had no influence
on their treatment, which was solely
prescribed on the basis of medical
need. The decisions and treatment
choices of the physicians were not
influenced. The frequency and scope

of assessments were on the basis
of the standard of care, and study
participation did not entail any addi-
tional assessments above and beyond
the standard of care.

Study Population

A total of 3,881 male and female pa-
tients with type 2 diabetes who were
previously receiving oral monothera-
py and for whom the treating physi-
cians were considering the addition of
a second oral antidiabetic medication
were enrolled in this study. Patients
were prescribed vildagliptin as an
add-on therapy to metformin, a fixed-
dose combination of vildagliptin and
metformin, or other dual oral anti-
diabetic therapy (free combinations).
Exclusion criteria were as per the con-
traindications listed in the respective

TABLE 1. Patient and Physician Questionnaires

PATIENT QUESTIONNAIRE

# Question Response options
1. The number of tablets | must take has an influence on how sick | feel. ~ Strongly =~ Agree  Disagree Strongly
agree disagree
2. Ineedhelp at home in order to prepare the intake of tablets forthe ~ Strongly =~ Agree  Disagree Strongly
day/week. agree disagree

3. How much time do you need per day on average to prepare your

(data captured in minutes)

tablets?

4. The appearance of the tablets is important for me to correctly assign  Strongly ~ Agree  Disagree Strongly
my drugs. agree disagree

5. The correct use of drugs is harder for me when their appearance Strongly ~ Agree  Disagree Strongly
changes. agree disagree

6. | am concerned about accidentally forgetting pills or taking the Strongly ~ Agree  Disagree Strongly
wrong tablets/dose. agree disagree

PHYSICIAN QUESTIONNAIRE

# Question Response options

1. The number of tablets which patients with type 2 diabetes mellitus Strongly ~ Agree  Disagree Strongly
must take is a challenge for me in the daily treatment routine. agree disagree

2. In the daily treatment routine, patients with type 2 diabetes mellitus ~ Strongly =~ Agree  Disagree Strongly
describe a high number of tablets as a burden. agree disagree

3. lam informed about the importance of the subject “number of Strongly ~ Agree  Disagree Strongly
tablets and treatment adherence (compliance/persistence) and the agree disagree
associated impact.”

4. | would like more information about the subject “number of tablets Strongly ~ Agree  Disagree Strongly
and treatment adherence (compliance/persistence) and the related agree disagree
impact.”

5. If possible, | prefer combination products because they help me Strongly  Agree  Disagree Strongly
reduce the number of tablets which my patients must take every day.  agree disagree

Note: These subjective questionnaires for patients and physicians were developed in German and translated to English

for publication.
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summary of product characteristics.
Further details of the study design
and data collection are reported else-
where (10).

Assessments

Pill burden was analyzed by noting
total medications and antidiabet-
ic medications taken by patients
at baseline. Analyses of patient and
physician questionnaires completed at
baseline were also performed. Efficacy
and tolerability ratings of the medi-
cations were assessed by physicians at
the end of the study.

Questionnaire
The impact of pill burden on patients’
daily lives and physicians’ day-to-day
practice was assessed at baseline using
a six-item patient questionnaire and
a five-item physician questionnaire,
respectively (Table 1). In the patient
questionnaire, patients were asked to
respond to questions related to the
impact of pill burden on their daily
lives (e.g., subjective feeling of illness
and need for assistance) and associ-
ated consequences (e.g., tablet ap-
pearance as an identification aid, and
concern about medication errors).
In addition, treating physicians were
asked to complete a questionnaire re-
lated to the consequences of medica-
tion-related pill burden on day-to-day
patient care. There were four response
options for most questions in both of
the questionnaires: /) strongly agree,
2) agree, 3) disagree, and 4) strongly
disagree. Physicians were asked to rate
the efficacy and tolerability of drugs
on a scale of “very good,” “good,”
“satisfactory,” or “insufficient.”
Patient questionnaires were ana-
lyzed for all patients who signed an
informed consent form, regardless
of whether a completed case report
form (CRF) was available. The data
captured on the questionnaires were
checked for plausibility by Kantar
Health (Munich, Germany). In addi-
tion, a random sample of study sites
(2%, or 28 sites, in line with the stan-
dard practice in Germany [11]) was
selected for onsite verification of CRF
data against source documents.
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Data Analysis

In accordance with the statistical anal-
ysis plan defined before the start of
the study, descriptive statistics were
used for these analyses. In addition,
a subgroup analysis by age-group was
performed (<65 and 265 years) for the
patient questionnaire. Statistical anal-
yses were performed using SAS ver-
sion 9.2 for Windows (SAS Institute,
Cary, N.C.).

Results

Patient Demographics and
Baseline Characteristics

A total of 3,854 patients completed
the questionnaire, but signed informed
consent forms were not available for
11 patients. Therefore, data analysis
of the patient questionnaire was per-
formed with responses from 3,843

BLUHER ET AL.

patients. The physician questionnaire
was completed by 610 physicians.
There were no major differences in
demographic data between the CRF
population and the patient question-
naire population. Overall, 2,128 pa-
tients (55.4%) were male and 1,564
(40.7%) were =65 years of age (Table
2). The mean duration of diabetes was
6.1 years (SD 5.1 years, median 4.9
years). The duration of the disease was
shorter among younger patients (<65
years of age: mean 5.0 + 4.4 years,
median 3.9 years) compared with old-
er patients (265 years of age: mean
7.6 £ 5.6 years, median 6.7 years).

Baseline Overall and Oral
Antidiabetic Medication Pill
Burden

Figure 1 provides an overview of

TABLE 2. Demographic and Clinical Characteristics

Total (n = 3,834)

Parameters

n* Mean + SD or n (%)

On the basis of the number of patients who completed the CRF

Age (years) 3,689 62.6+10.8
Men 2,124 (55.4)
Women 1,684 (43.9)

Weight (kg) 3,805 89.8+17.2
Men 2,110 94.3+16.7
Women 1,669 84.1+16.1

BMI (kg/m?) 3,802 30.8+£5.4
Men 2,109 30.5+5.1
Women 1,667 31.3+5.8

Diabetes duration (years) 3,307 6.1+5.1 (median 4.9)

On the basis of the number of patients who completed the questionnaire

Men 2,128 (55.4)

<65 years 1,255 (58.8)

>65 years 791 (50.6)
Women 1,687 (43.9)

<65 years 863 (40.4)

265 years 765 (48.9)
Diabetes duration (years) 3,293 6.1+5.1 (median 4.9)

<65 years 1,846 5.0+ 4.4 (median 3.9)

>65 years 1,350 7.6 £5.6 (median 6.7)

*The reported number of patients (n) is based on the number of patients for
whom data were available for the respective parameter (e.g., age and weight)
in the CRF population or in the questionnaire population.
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I FIGURE 1. The number of tablets taken per day by total population and
age-groups. (A) Total number of tablets. (B) Number of antidiabetic therapy tablets.

the total number of tablets taken by
patients. A majority of the patients
were taking three to six tablets per
day (total 52.2%, those <65 years
of age 55.6%, and those 265 years
of age 48.9%) (Figure 1A). Younger
patients were typically taking fewer
tablets per day than older patients.
Overall, 42.5% of patients aged 265
years were taking more than six tab-
lets daily; of those, 23.6% were taking
more than eight tablets daily.
Further analysis of the pill bur-
den of antidiabetic medications
showed that approximately half of the
patients (50.2%) were taking two tab-
lets per day for the treatment of type
2 diabetes (Figure 1B). In addition,
30.9% of patients were taking three
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to four tablets, and 5.9% of patients
were taking more than four tablets
for the treatment of type 2 diabetes.
There was no difference between
older and younger patients in pill
burden for antidiabetic medications.

Responses to the Patient
Questionnaire

Subjective pill burden responses given
by the patients are shown in Figure 2.
In total, 61.6% of patients “strongly
agreed” or “agreed” that the num-
ber of tablets they had to take had
an influence on how sick they felt.
Approximately one in five patients
needed assistance from others for pre-
paring the doses of their tablets. The
average time needed per day to pre-
pare the tablets was 6.6 £ 7.4 minutes

(median 5.0 minutes) for the overall
population (Figure 3). The appear-
ance of the tablet was an important
clue for most (61.7%) of the patients
to help them identify their medica-
tion correctly. Slightly more than
60% of patients “strongly agreed” or
“agreed” that the correct use of medi-
cations becomes more difficult when
the appearance changes, for exam-
ple, because of a switch of products.
Approximately half of the patients
(48.1%) were concerned about acci-
dentally forgetting their pills or taking
the wrong tablets/dose.

Older patients (=65 years of age)
were more often burdened by the
high number of tablets and its conse-
quences than younger patients (<65
years of age). A difference in response
between older and younger patients
of >10% was evident for questions
related to the need for assistance
with preparing and taking tablets at
home for the days of each week, the
importance of tablet appearance for
medication identification, problems
with the correct use of medications
when their appearance has changed,
and concern about accidentally for-
getting their pills or making dosing
errors. However, the difference in
response between the age-groups was
least pronounced in the subjective
perception of being ill.

Responses to the Physician
Questionnaire

The results of the physician survey
are presented in Figure 4. A total of
85.3% of the physicians “strongly
agreed” or “agreed” that the number
of tablets their patients with type
2 diabetes need to take each day is
a therapeutic challenge for them in
routine practice. In addition, 89.4%
of physicians “strongly agreed” or
“agreed” that, in day-to-day patient
care, patients with type 2 diabetes said
that the need to take a large number
of tablets every day was a burden to
them. A total of 98.3% of physicians
“strongly agreed” or “agreed” that
they were aware of the impact of poly-
pharmacotherapy on therapeutic ad-
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M FIGURE 3. Average time needed for tablet preparation.

herence (compliance/persistence) and
the associated consequences. This was
further evident by the response that
a majority (63.6%) of the physicians
did not wish to receive more informa-
tion about the “number of tablets and
therapeutic adherence (compliance/
persistence) issue and the associated
consequences.” Most of the physi-
cians (96.2%) preferred to prescribe
fixed-dose combinations to their pa-
tients to reduce their pill burden.

Efficacy and Tolerability Ratings
At the end of the study, surveyed
physicians were asked to rate the ef-

VOLUME 33, NUMBER 2, SPRING 2015

ficacy and safety of the antidiabetic
therapies used. Regardless of which
treatments patients were taking, a
high proportion of physicians rat-
ed efficacy (83.4%) and tolerability
(94.0%) as “very good” or “good.”
The percentage of “very good” rat-
ings for both efficacy and tolerability
was higher for the vildagliptin add-on
therapy (efficacy 47.4%, tolerability
56.4%) and fixed-dose combination
of vildagliptin and metformin (50.5
and 62.8%, respectively) than for
other dual oral antidiabetic medica-
tions (30.8 and 37.4%, respectively).

A similar trend was observed when
<« » <« » .

very good” and “good” ratings for
efficacy and tolerability were as-
sessed together.

Discussion
High pill burden may result in poor
treatment adherence, which in turn
leads to inadequate glycemic control.
Long-term complications increase
morbidity, pre-mortality, and the bur-
den on health care services. Reasons
for nonadherence are multifactorial
and difficult to identify; they include
age, information, perception, dura-
tion of disease, complexity of dosing
regimen, polypharmacy, psycholog-
ical factors, safety, tolerability, and
cost (12). Some practical approach-
es to improve patients’ adherence to
medications include reducing treat-
ment complexity by using fixed-dose
combination pills, implementing reg-
imens involving less frequent dosing,
and using medications that are asso-
ciated with better efficacy and fewer
adverse events (13).

The number of tablets taken each
day by patients with type 2 diabetes
has an impact on how they subjec-
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The number of tablets which patients with type
2 diabetes mellitus must take is a challenge for
me in the daily treatment routine.

In the daily treatment routine, patients with
type 2 diabetes mellitus describe a high
number of tablets as a burden.

| am informed about the importance of the
subject “‘number of tablets and treatment
adherence (compliance/persistence) and the
associated impact’

I would like more information about the
subject “‘number of tablets and treatment
adherence (compliance/persistence) and the
related impact’.

10.3

If possible, | prefer combination products
because they help me reduce the number of
tablets which my patients must take every day.
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I FIGURE 4. Responses to the physician questionnaire.

tively perceive their disease status. In
this study, the perception of patients
that a high number of pills made
them feel sicker is consistent with
the previously conducted Brief Illness
Perception Questionnaire survey, in
which there was a direct relationship
between the number of prescribed
medications and the severity of illness
perceived by patients with type 2 dia-
betes and cardiovascular disease (14).

Older patients have to cope with a
substantially larger pill burden than
younger patients (15), as also seen in
this study, with one-fourth of patients
aged >065 years of age reporting a pill
burden of more than eight tablets
per day. The high pill burden seen
among older patients is presumably
because of multiple morbidities and
higher age, and it also entails the risk
of drug interactions (16). Although
this study shows that a large num-
ber of tablets taken on a daily basis is
perceived as a burden by a majority
of patients regardless of age, it is evi-
dent that older patients (=65 years of
age) are affected more than younger
patients (<65 years of age) by the
consequences of pill burden. The dif-
ference relates primarily to practical
aspects of daily living (e.g., whether
patients need assistance with taking

60

their tablets), rather than to subjective
feelings of illness. In fact, there were
practically no differences between
older and younger patients in the
latter regard. The greater impact of
a high pill burden on older patients
is also highlighted by the fact that a
majority of older patients agree that
appearance is important for medi-
cation identification. Patients find
it harder to take their medications
correctly if the appearance of their
medication changes. Patients are also
concerned about accidentally forget-
ting their pills or taking the wrong
tablets or doses. Given the specific
situation of older patients, often char-
acterized by multiple comorbidities,
health care providers should take care
in selecting treatments that offer high
efficacy and safety.

Treating physicians who were
surveyed were aware of the problems
that result from a high pill burden,
and most of them were willing to use
fixed-dose combinations to reduce
the pill burden. The “very good”
ratings by the physicians for both effi-
cacy and tolerability were higher for
vildagliptin and a fixed-dose combi-
nation of vildagliptin and metformin
than for other dual oral antidiabetic
medications. Results from previously

M Disagree

W Strongly disagree

conducted retrospective analyses
drawn from surveys of the Adelphi
Diabetes Disease Specific Programme
database of primary care physicians
and diabetologists/endocrinologists
in Europe suggest that fixed-dose
combinations with dipeptidyl pep-
tidase-4 inhibitors are considered to
be a positive prescribing choice to
improve compliance; they are also
associated with improved glycemic
control. From the patients’ per-
spective, the decision to prescribe a
fixed-dose combination is associated
with improved satisfaction with treat-
ment for type 2 diabetes (17).

Pharmacological therapy should
not unnecessarily entail a large num-
ber of tablets to be taken because
this has an adverse effect on patients’
therapeutic adherence, pill burden,
and quality of life (7-9). In light of
the aging population in Germany
and the expected increasing number
of older patients with diabetes in the
future, it is particularly important
to design strategies for their medical
care that address these issues.

The subjective patient and physi-
cian questionnaire surveys described
here showed that, in day-to-day
patient care, a high pill burden in
antidiabetic therapy constitutes a
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large burden for patients with type
2 diabetes. Treating physicians are
aware of the problems that result
from a high pill burden and prefer
to prescribe fixed-dose combinations
having better efficacy and tolerabil-
ity to reduce the pill burden of their
patients with type 2 diabetes.
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