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ABSTRACT
Objectives: The aim of the study was to compare
therapy persistence among patients who started with
one of three drug regimens: a monotherapy, or
combination therapy either as a fixed combination
(ie, ‘single pill’) or as a free combination (ie, two
separate antihypertensive agents).
Design: In a secondary data analysis, we used
descriptive statistics and multivariate logistic regression
to measure the effect of the three therapy regimens on
therapy persistence over 4 years.
Setting: Prescription data from a large German
statutory health insurance provider.
Participants: All patients who started with a new
antihypertensive therapy in 2007 or 2008 (n=8032)
were included and followed for 4 years.
Primary outcome measure: Therapy persistence,
defined as receiving a refill prescription no later than
within 180 days.
Results: The persistence rates after 4 years were nearly
identical among patients who started with a
monotherapy (40.3%) or a fixed combination of two
drugs (39.8%). However, significantly more patients who
started with free-drug combinations remained therapy
persistent (56.4%), resulting in an OR of 2.00 (95% CI
1.6 to 2.5; p<0.0001) for free combinations versus fixed
combinations. This trend was observed in all age groups
and for men and women. At the end of the study period,
the number of different antihypertensive agents was still
similar between patients who started with a fixed
combination (2.41) and patients who started with a free
combination (2.28).
Conclusions: While single-pill combinations make it
easier to take different drugs at once, the risk is high
that these several substances are stopped at once.
Therapy persistence was significantly better for patients
who started with a free-drug combination without taking
much fewer different antihypertensive drugs as those
with a fixed combination.
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INTRODUCTION
Many patients require more than one drug to
manage their blood pressure. The assumption

Strengths and limitations of this study
▪ In this study, we focus on therapy persistence,
not on drug persistence because the main benefits of antihypertensive treatment are largely
independent of the drugs employed.
▪ While guidelines and former studies highlight
the advantage of fixed drug combination as a
single-pill treatment, we emphasise the risk of
stopping several antihypertensive drugs completely when fixed combinations are discontinued.
▪ Since persistence in hypertension therapy is a
long-term issue, a follow-up of 4 years contributed to the validity of the results.
▪ Owing to the character of our database, it was
not possible to determine whether the antihypertensive drugs under observation were exclusively
prescribed to treat hypertension. Likewise we
cannot definitely conclude that the better persistence results in better clinical outcomes.

is that a simple drug regimen (ie, two drugs
combined in a single pill as opposed to two
separate pills) improves therapy persistence,
one component of adherence. The current
European guidelines favour the use of ﬁxeddose combinations of two antihypertensive
drugs in a single tablet.1 However, this recommendation is based on rather weak evidence,
especially two reviews on adherence in hypertensive therapy. One of these reviews is nearly
15 years old,2 and the other review was published in 20103 but included only two publications that addressed therapy persistence.
Those two publications on therapy persistence4 5 showed only a small and nonsigniﬁcant beneﬁt of ﬁxed combinations compared to separate pills.
A recently published cohort study from
Taiwan showed a perplexing result. Many
patients who switched from free combinations to a single-pill combination improved
in their medication possession ratio, while
the adherence of patients who already had
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METHODS
Design
This study was a retrospective cohort study. Patients were
followed immediately after starting antihypertensive
treatment.
Database
The database for the study included prescription data
for members insured by the Local Health Care funds
(AOK) in the federal state of Mecklenburg-West
Pomerania. These funds insure ∼30% of the entire
population (eg, ∼460 000 from 1.6 million people in
2012). The following data were available:
▸ Pseudonymised identiﬁcation number of the insured
person, including age and sex.
▸ Central pharmaceutical number—an identiﬁcation
number providing details of the ﬁnished drug,
including an Anatomical Therapeutic Chemical classiﬁcation for the active substance and the number of
units (tablets, capsules) and deﬁned daily doses
(DDD).
▸ Date of each prescription.
Other details, such as a patient’s diagnosis and
comorbidities, were not displayed in the database. We
followed all patients for whom the general practitioner
initiated a new antihypertensive therapy and who
received at least two antihypertensive prescriptions in
the period of at least 6 years (2160 days) and who
received at least two antihypertensive prescriptions, ie,
we excluded patients who never ﬁlled after their initial
prescription. The initiation of therapy was assumed for
patients who had no hypertensive treatment for
24 months before the ﬁrst identiﬁed prescription, which
resulted in a possible individual follow-up of at least
4 years (1440 days) until December 2012.
2

Definitions and analysis
Therapy persistence
Persistence encompasses the time over which a patient
continues to reﬁll a drug prescription and requires a
deﬁnition of the time periods allowed between reﬁlls.9
‘Therapy persistence’ is the time during which the
patient takes any medications, from the initiation of
therapy to discontinuation, regardless of the addition of
or changes to medication. In contrast, ‘medication persistence’ is measured at the level of a particular drug.10
Evidence indicates that the major drug classes do not
differ in their ability to protect against cardiovascular
risk caused by hypertension; therefore, therapy persistence is the important factor for assessing cardiovascular
risk. Since a prescription in Germany typically covers up
to 100 days of treatment, we deﬁned a signiﬁcant gap in
drug coverage as more than 180 days. For our sensitivity
analysis, we investigated therapy persistence with a possible gap of up to 360 days.
Antihypertensive drugs
For the assessment of therapy persistence, we included
all antihypertensive agents, as deﬁned by the Anatomical
Therapeutic Chemical (ATC) classiﬁcation;11 in particular antihypertensives (ATC code C02); diuretics (C03);
β blocking agents (C07); calcium channel blockers
(C08) and agents acting on the renin–angiotensin
system (C09), including ﬁxed-dose combinations with
these agents, given the drugs are indicated for the treatment of hypertension.
Drug regimens
We analysed the initiation of antihypertensive therapy
with the following three drug regimens: monotherapy,
ﬁxed combinations of two drugs and free combinations
of two drugs. To simplify the analysis, patients who started
with a combination of three or more different antihypertensive drugs were excluded from further analysis.
Measurement of the repeat prescription interval
On an individual patient level, we identiﬁed the day of
the ﬁrst prescription (day 0) and counted the days
between each of the following prescriptions until there
were no further prescriptions within 180 or 360 days
(ﬁgure 1) or until the end of the follow-up period
(1440 days after initiation). For each period of interest,
we determined the proportion of patients still under
therapy. Additional measurements included:
▸ The total number of prescribed drug substances
(ATC codes) per patient 6 months before the initiation of hypertension therapy.
▸ The number of different hypertension drugs prescribed per patient during each 6-month interval of
the study period, as different ATC codes and active
substances; these numbers differ in the case of ﬁxed
combinations that possess a single ATC code irrespective of the number of the inherent active
substances.
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good adherence to free combinations became worse
when they switched to single-pill combinations.6
Lack of evidence, small effects and mixing results
for single-pill combinations may be the reason why
other guidelines, such as the report from the panel
members appointed to the Eighth Joint National
Committee,7 are more ﬂexible and promote the use of
separate pills and single-pill combinations for the management of high blood pressure.
The aim of this study was to compare different drug
regimens with respect to their effects on therapy persistence. In particular, we compared monotherapy, singlepill combinations of two different drugs (ie, ‘ﬁxed
combinations’) and combinations of two drugs given
separately (ie, ‘free combinations’) for hypertension
treatment and hypothesised that ﬁxed combinations
improve persistence. We built on a previous study on
drug persistence8 in which we considered typical patient
behaviour including extended drug holidays or irregular
repeat prescriptions.
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▸ The number and percentage of patients who had
continued or discontinued their initial drug regimen
after 4 years of therapy persistence.
Statistical analysis
The main outcomes were the percentage of patients that
were therapy persistent after 2, 3 and 4 years. The effects
of age and gender as modiﬁers or confounders were
investigated in subanalyses. The large sample of patients
ensured that even small differences between the three
drug regimens became statistically signiﬁcant, without
being clinically relevant. We, therefore, report the conﬁdence intervals (CIs) as a means of how good or precise
our estimates are.12 Moreover, we calculated the effect of
the therapy regime on persistence by a multivariate
logistic regression analysis, with ORs and their corresponding 95% CIs as measures of effect, while controlling for age, gender and number of drugs received
before the ﬁrst prescription of an antihypertensive
drug.13 The software package SAS V.9.4 was used for statistical analysis.
RESULTS
Patients and prescriptions
The prescription histories for a total of 249 056 patients
in the AOK database could be followed for at least

6 years beginning 1 January 2005, 8032 of these started
with a new antihypertensive prescription between 1
January 2007 and 31 December 2008 and received at
least a second antihypertensive prescription within
180 days. The majority of these patients (6502; 81.0%)
initially received a monotherapy, 10.8% received a ﬁxed
combination of two drugs and 8.2% received a free combination of two drugs (table 1). Patients starting with a
free combination were somewhat older (62.9 years) than
patients starting with a monotherapy (60.0 years) or a
ﬁxed combination (60.7 years). More men (57%) than
women (43%) received a ﬁxed combination while the
opposite was true for monotherapy and free combinations. In few cases, age and gender were not available.
Age was missing for 201 patients starting with a monotherapy, for 26 starting with a ﬁxed combination and for
41 starting with a free combination; gender was missing
for 104 patients starting with a monotherapy, 16 starting
with a ﬁxed combination and 25 starting with a free
combination.
The patients in the three drug regimen groups
received a similar number of non-antihypertensive drugs
in terms of ATC codes prior to the initiation of hypertension therapy. Speciﬁcally, 3.08 (95% CI 3.01 to 3.14)
drugs (ATC codes), on average, were prescribed to
patients receiving a monotherapy, 2.76 (2.58 to 2.93)
drugs were prescribed to patients receiving ﬁxed

Table 1 Patient sample
Age; m (SD)
(95% CI)
Gender
Male; %
(95% CI)
Female; %
(95% CI)

Monotherapy (n=6502)

Fixed combination (n=867)

Free combination (n=663)

Total (n=8032)

60.0 (15.6)
(59.6 to 60.3)

60.7 (14.0)
(59.7 to 61.6)

62.9 (13.3)
(61.8 to 63.9)

60.3 (15.2)
(59.9 to 60.6)

42.0
(40.8 to 43.2)
58.0
(56.8 to 59.2)

45.4
(42.0 to 48.7)
54.6
(51.3 to 58.0)

56.6
(52.7 to 60.4)
43.4
(39.6 to 47.3)

43.5
(42.4 to 44.6)
56.5
(55.4 to 57.6)
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Figure 1 Five repeat prescription scenarios.
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Therapy persistence
Table 2 shows the persistence rates for the three drug
regimens after 1, 2, 3 and 4 years, applying the 180-day
and 360-day criteria. With the 180-day criterion for continued drug use (ie, patients received one or more
repeat prescriptions with gaps of no more than
180 days), 3342 (41.6%) of the patients were still persistent after 4 years. The groups which started monotherapy
and combination therapy were similar: 40.3% (95% CI
39.2% to 41.6%) of patients who started with a monotherapy, and 39.8% (95% CI 36.5% to 43.2%) of those
who started with a ﬁxed combination of two drugs
remained therapy persistent. The rate was much higher
among patients who started with a free combination of
two drugs: 56.4% (52.5% to 60.2%). In the sensitivity
analysis that employed the more liberal criterion of
360-day gaps, the persistence rates were higher, but the
relationships among the three groups remained stable
(monotherapy: 74.6%, 95% CI 73.6% to 75.6%; ﬁxed
combination: 74.4%, 71.6% to 76.9%; free combination:
82.8%, 79.8% to 85.5%).
Effects of age, gender and number of previous drugs
The age of the patient had some inﬂuence on therapy
persistence.
In
particular,
younger
individuals
(≤50 years) were less persistent. However, the differences
in persistence rates among the three drug regimens
across the age groups were more important (table 3).
Speciﬁcally, persistence rates varied by age between
monotherapy and ﬁxed combinations, but therapy

persistence was highest for patients starting with a free
combination therapy in all age groups. Results were
similar in the sensitivity analysis that employed the
360-day criterion (data not shown).
Men were somewhat more persistent than women. For
example, 44.6% (95% CI 39.6% to 49.7%) of the men
who started with a ﬁxed combination were persistent
after 4 years, while the percentage of women was lower
(35.1%; 30.8% to 39.6%). The same tendency could be
observed in the case of monotherapy (41.7% vs 39.3%).
However, the persistence rates were again much higher
for those who were prescribed free combinations at initiation, with 58.7% of men (53.4 to 63.8) and 54.5% of
women (48.5 to 60.5) being persistent after 4 years. This
pattern held in the sensitivity analysis that employed the
360-day criterion (data not shown).
There was a slight difference in the number of drugs
received before the ﬁrst prescription of an antihypertensive drug between those patients who were persistent
(2.97; 95% CI 2.88 to 3.06) and those who were not
(3.06; 2.98 to 3.14).
In a multivariate analysis, we simultaneously estimated
the effect of the therapy regime, age, gender, and
number of drugs received before the ﬁrst prescription of
an antihypertensive drug on therapy persistence after 4
years (table 4). Deﬁning ‘ﬁxed combination’ as reference, the monotherapy group performed similar, with
an OR of 1.06 (95% CI 0.92 to 1.23) while the free combination group performed far superior with an OR of
2.01 (1.63 to 2.49). Gender had a marginal inﬂuence,
with men performing somewhat better, and younger
people performing worse than the older age groups.
The number of drugs received before the ﬁrst prescription of an antihypertensive had only a marginal, non-

Table 2 Therapy persistence for monotherapy, free-drug combinations and fixed combinations

Drugs

Duration (days of follow-up)
Refill prescriptions within 180 days
Initial
Patients† 360*
720*
1080
1440
N
(%)
(%)
(%)
(%)

Refill prescriptions within 360 days
360
720
1080
1440
(%)
(%)
(%)
(%)

Monotherapy
Fixed combination of two drugs
Free combination of two drugs

6502
867
663

86.6
87.3
92.2

63.4
64.6
78.7

52.3
52.1
69.1

45.0
45.2
62.7

40.3
39.8
56.4

80.4
79.8
88.0

76.9
76.5
85.0

74.6
74.4
82.8

†Patients received at least two antihypertensive prescriptions.

Table 3 Therapy persistence by drug regimen and age after 4 years of follow-up
Age group

Monotherapy*

Fixed combination*

Free combination*

≤50 (n=2133)
>50–60 (n=1686)
>60–70 (n=1615)
>70–80 (n=1775)
>80 (n=555)
All

34.0%
42.3%
43.6%
43.0%
42.8%
40.3%

38.5%
39.3%
42.9%
38.2%
34.0%
39.8%

57.0% (48.2%
54.8% (46.0%
58.6% (50.2%
57.7% (49.5%
58.8% (44.2%
56.4% (52.5%

(31.8%
(39.7%
(40.8%
(40.4%
(38.2%
(39.2%

to 36.3%)
to 45.0%)
to 46.3%)
to 45.6%)
to 47.5%)
to 41.6%)

(31.9%
(32.6%
(35.8%
(31.0%
(21.5%
(36.5%

to 45.4%)
to 46.4%)
to 50.3%)
to 45.8%)
to 48.3%)
to 43.2%)

to 65.5%)
to 63.4%)
to 66.7%)
to 65.6%)
to 72.4%)
to 60.2%)

*Percentage and 95% CIs are reported.
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combinations and 2.86 (2.65 to 3.06) drugs were prescribed to patients receiving free combinations with a
median of two drugs in each group.
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Variable
Therapy regimen
Fix combination
Monotherapy
Free combination
Gender
Female
Male
Age
≤50 years
>50–60 years
>60–70 years
>70–80 years
>80 years
Number of drugs

Effect size (multivariate model)
OR (95% CI)

Persistence, per cent

p Value

39.8
40.3
56.4

1.0
1.1 (0.92 to 1.23)
2.0 (1.63 to 2.49)

0.4124
<0.0001

39.8
43.8

1.0
1.2 (1.06 to 1.27)

0.0018

35.9
42.9
44.8
43.8
43.4
–

signiﬁcant effect on persistence, with more drugs resulting in lower persistence (OR: 0.99; 0.97 to 1.01).

Antihypertensive drugs per patient
In a last step, we investigated the number of antihypertensive drugs (substances) per patient according the different drug regimens and changes over time. This
analysis refers only to patients who were persistent over
the entire study period (n=3342).
On average, patients who started with a monotherapy
and remained persistent for 4 years received 1.57 different antihypertensive drugs within the ﬁrst 6 months
after initiation. At ﬁrst sight, this ﬁgure (1.57) seems to
contradict a monotherapy regimen but it only means
that the initial drug was changed or a drug was added
for about every second patient within these ﬁrst
6 months. Patients who started with a ﬁxed combination
received 2.40 drugs, and patients who started with a free
combination received 2.59 drugs (ﬁgure 2). The
number of drugs increased for patients who started with
a monotherapy. They received 1.92 antihypertensive
drugs in the last 6 months of observation. The number
remained stable for those who started with a ﬁxed combination and decreased a bit for those who received a
free combination. However, even after 4 years of observation, the number of different antihypertensive agents
was similar between patients who started with a ﬁxed
combination (2.41; 95% CI 2.31 to 2.52) and patients
started with a free combination (2.28; 2.19 to 2.38).
In other words, the number of different antihypertensive agents was still higher for patients starting with a
combination therapy, be it a ﬁxed combination or a free
combination, than for those who started with a monotherapy. Furthermore, many patients still received the
drug regime with which they had started also in the last
6 months of the observation period, 77% in the case of
ﬁxed combinations, 68% in the case of free combination
and 43% in the case of monotherapy.

1.0
1.3 (1.16
1.4 (1.26
1.4 (1.24
1.4 (1.17
0.99 (0.97

to 1.52)
to 1.65)
to 1.61)
to 1.72)
to 1.01)

<0.0001
<0.0001
<0.0001
0.0004
0.0992

DISCUSSION
Summary of the main findings
Compared to patients who received a single-pill combination, therapy persistence was signiﬁcantly better for
patients who started with a free-drug combination. This
trend was observed in all age groups and for men and
women. Throughout the study period, patients who
started with a free combination of antihypertensive
drugs received nearly the same number of different antihypertensive drugs as those who started with a ﬁxed
combination.

Strengths and limitations of the study
This study took advantage of a large data set that
includes every prescription for individuals insured by
one major statutory health insurance provider in a large
region of Germany. We had the opportunity to study the
frequency of repeat prescriptions over a long period of
time, which may contribute to the validity of the results
because therapy persistence in the context of hypertension is a long-term issue.14 A sensitivity analysis also
enhanced the internal validity of the results.
Our results could be considered an artefact if a considerable number of patients who started with a free
combination of two individual drugs cancelled one of
those drugs during the study period. However, the
number of antihypertensive drugs per patient starting
with a free combination declined only slightly between
the start and end of the study period, indicating that the
differences in the number of drugs between the three
groups remained stable. In other words, patients starting
with a monotherapy were less likely to switch to a combination therapy, while those starting with a combination
therapy regardless of whether as a ﬁxed or a free combination were more likely to stay on a combination
therapy. The number of different antihypertensive substances during follow-up was similar for patients starting
with a ﬁxed or a free combination therapy. Furthermore,
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we would like to emphasise that even in such cases when
one drug is stopped, patients are better off than those
who discontinue both drugs.
The drugs under observation were not necessarily prescribed to treat hypertension, as there are potentially
other indications that warrant their use. However, a
Norwegian Prescription Database study demonstrated
that more than 90% of users of diuretics and angiotensin II receptor blockers had hypertension.15
Our results are based on prescription data only.
Therefore, a precondition to recognise the initiation of
therapy was that the prescriptions were redeemed so
that we missed primary non-adherence of patients who
never ﬁlled their prescription.
We cannot rule out that physicians selectively prescribed ﬁxed combination drugs to patients who are at
higher risk for non-adherence. Although therapy persistence is lower for this group, the use of a ﬁxed combination may have improved persistence beyond what it
would have been had patients been prescribed two separate drugs. This effect, ie, ‘confounding by indication’,
could only be avoided by a controlled study in which
patients are randomly assigned to receive a ﬁxed or a
free combination. However, since comorbidity may inﬂuence drug adherence,16 and the pill burden before the
ﬁrst prescription of an antihypertensive drug may have
motivated the doctor’s choice of the drug, we considered the number of drugs received before the ﬁrst prescription of an antihypertensive drug, as a measure for
the pill burden and a proxy for comorbidity, in our
regression model. So, it was possible to control, at least,
part of the confounding effect.
We should also mention the inherent multilevel structure of our data, ie, patients with certain characteristics,
attitudes and behaviour are clustered or nested within
physicians or practices with distinct characteristics,
6

philosophy and environment.17 So patient behaviour in
the same practice may be more similar, compared to
individuals in other practices and, vice versa, patients
treated by a particular clinician receive care that is inﬂuenced by his or her characteristics. Future research
should ﬁnd how much of the variance between the
three drug regimens is inﬂuenced by signiﬁcant variation among practices or physicians, after adjusting for
patient-level and practice-level covariates.
Comparison with the literature
Many patients require more than one drug to manage
their high blood pressure, and the expectation would be
that a ﬁxed-dose combination of two antihypertensive
agents in a single tablet would improve drug adherence,
especially therapy persistence in comparison to freedrug components given separately.18
However, the evidence for this assumption is far from
convincing. For example, in a large Italian hypertension
study that compared monotherapy and combination
therapy,19 combination treatment was initially associated
with improved therapy persistence; however, no advantage of a ﬁxed-dose combination was observed over
time. The authors concluded that the advantage of treatment simpliﬁcation was less pronounced in their ‘real
life’ study than in studies that focused on this regimen
factor alone. In another study, based on newly diagnosed
hypertensive patients in German general practices,
Hasford et al20 found that persistence was longest for
patients whose initial prescription was for a free combination based on angiotensin-converting enzyme (ACE)
inhibitors. In our study, the OR for persistence was signiﬁcantly higher (2.0) for free combinations, while the
OR for monotherapy was nearly the same (1.1) as for
ﬁxed combinations. This might be considered evidence
for an association between free combination and better
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Figure 2 Number of different
drugs.
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combination according to the previous number of drugs
and thus to reduce the pill burden of their patients.
One explanation for our results may be that a free
combination of two drugs allows patients to experiment.
For example, some patients may prefer to take one pill,
and other patients may prefer to have the choice
between two pills, allowing them to take the pills at different times or to drop one pill on some days. In their
review of qualitative research on lay perspectives on
drug adherence, Marshall et al24 found that patients
often intentionally adjusted their drug dose, took drugs
sporadically and stopped drugs altogether. This behaviour may be triggered by the patient’s illness concept
and his or her attitudes towards hypertensive drugs and
by whether the patient dislikes treatment and fears
addiction.24
Moreover, while ﬁxed combinations can simplify the
treatment regimen by reducing the number of pills, they
are accompanied, besides others, by pharmacokinetic
threads due to differences in the duration of action of the
individual components and less ﬂexibility in modifying
the doses of individual components and as a consequence
the exposure of patients to unnecessary therapy.25
There is a similar explanation in the Taiwan study6
why a single-pill combination could worsen medication
adherence. Owing to the lack of ﬂexibility with singlepill combinations, the blood pressure may be lowered
too much and patients may painfully miss the possibility
to adjust drug doses. The feeling of being free to experiment with individual drugs, including the possibility of
taking both drugs or cancelling drugs, may correspond
to a more responsible role of the patient as his or her
own health agent26 which may be associated with
improved drug persistence. In a more recent study in
the UK,27 high-risk hypertensive patients were able to
master the challenges of self-monitoring and selftitration of antihypertensive treatment and to achieve a
larger reduction in blood pressure than control patients
who received standard care in which their healthcare
clinician adjusted their medication as necessary.

IMPLICATIONS AND CONCLUSIONS
For patients with markedly high baseline blood pressure, initiation with a combination therapy is recommended. While single-pill combinations make it easier
to take different drugs at once, they increase the risk
to stop several substances completely. Owing to the
high discontinuation rates that occur at the beginning
of therapy,8 our ﬁndings suggest that free combinations may be a good starting point for an antihypertensive therapy.
Considering patient behaviour, simple drug regimens
consisting of only one pill with ﬁxed-dose combinations
may not represent the most attractive regimens or
achieve the best persistence. Future research should
focus on patient ideas and attitudes towards different
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persistence since, from the patient perspective, monotherapy and ﬁxed combinations are identical, ie, singlepill treatments.
We focused on therapy persistence rather than on
drug persistence, because the main beneﬁts of antihypertensive treatment are largely independent of the
drugs employed.1 This focus on therapy persistence
differs from other studies,4 5 and one might even argue
that patients starting with free combination have a
greater chance of being therapy persistent because they
ﬁll their medications on different dates. The better
therapy persistence of a free combination would be the
result from not taking different hypertensive drugs as
agreed on recommended, ie, worse adherence.
However, we think we can rule out this possibility,
because there was no major difference in the number of
antihypertensive agents for 4 years after initiating antihypertensive treatment between the ﬁxed combination
and the free combination group.
We observed a gender effect between the three therapeutic regimens, with more men than women starting
with a free combination. At ﬁrst glance, this could be an
explanation for the advantage of free combination regimens if we can assume better therapy persistence among
men. However, in a review of factors affecting therapeutic
compliance,21 the results on the relationship between
gender and compliance were contradictory. Some studies
found female patients to have better compliance, while
some studies suggested otherwise; and some found no
relationship between gender and compliance. More
importantly, we ruled out gender as a confounder and as
an explanatory factor by analysing the data separately for
gender and could show that men and women had the
highest persistence rates if they were prescribed free combinations. We ﬁnally conﬁrmed this result by a multivariate analysis, controlling for age and gender and the
number of drugs received before the ﬁrst prescription of
an antihypertensive drug, as a measure for the pill burden
and a proxy for comorbidity.
Higher costs for ﬁxed combinations might be a reason
for a lower persistence if the out of pocket costs are
higher, too, for patients and may keep them from regularly ﬁlling a prescription. This reason, as discussed by
Gradman et al22 for the USA, does however not seem
convincing for German patients, whose out of pocket
costs usually range between a minimum of 5 € and a
maximum of 10 € for a single drug. Thus, for regulatory
reasons, copayments for a single drug like a ﬁxed combination cannot exceed the copayments for two different
drugs like a free combination.
A reason for the prescription of single-pill combinations could be a doctor’s motive to reduce the pill
burden as Burnier23 suggested in his statement on antihypertensive combination treatment. Interestingly, all
three patient groups in our study received, on average,
nearly the same number of drugs before their physicians
initiated an antihypertensive therapy. Obviously, the physicians in our sample did not try to select ﬁxed drug
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drug regimens and determine whether patients prefer
to experiment with receiving more than one drug.

