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Background: In Germany, over-the-counter (OTC) medicines for self-medication may only
be dispensed by community pharmacies (CPs). From the customer’s point of view, “ade-
quate” counseling includes not only the recommendation of medicines that meet guidelines,
but also the dispensing of low-priced medicines. This is all the more important in Germany
against the background of free pricing and a lack of obligation to display prices. The aim was
to analyze the dispensing and possible price variability of OTC medicines for headache.
Methods: The cross-sectional design of the study based on the simulated patient methodol-
ogy (SPM) included all 42 CPs of the German big city Potsdam and used eight trained
simulated patients (SPs). Between October and December 2020, four different SPs visited
each CP four times with two almost identical scenarios with the demand for a medicine for
headache.

Results: All 168 planned visits were successfully completed and ibuprofen (60.1%) was
dispensed most frequently. Across all dispensed medicines, prices varied from €0.93 to €9.97
(A 972%; median €3.46 [interquartile range (IQR) €2.25]). For repeated dispensing of the
same CPs, the price variability was a maximum of €8.77. In addition, packs with <10 tablets
were dispensed in 47.6%, with 11 to 20 tablets in 50.6%, and with >20 tablets in 1.8% of
visits.

Conclusion: Increasing price transparency and strengthening price competition could make
it easier for customers to access OTC medicines according to their personal needs.
Keywords: pricing, dispensing, OTC medicines, headache, community pharmacies,
simulated patient

Introduction

Headache is one of the diseases with the highest prevalence worldwide.' Since it
belongs to the minor ailments,” its medicinal treatment is also possible without
a medical consultation. In this regard, headache is one of the most common causes
of self-medication in Germany.® In contrast to some other countries,” in Germany
such over-the-counter (OTC) medicines may only be dispensed by community
pharmacies (CPs), whereby self-service is prohibited for customers. Dispensing
and counseling on medicines must be carried out by a pharmacist with a 4-year
degree in pharmacy and subsequent 12-month practical training in the CP.
However, it can also be carried out by non-pharmacists if the pharmacy manager
has previously determined this in writing.” The group of non-pharmacists largely
comprises pharmaceutical technical assistants with a 2-year school education and
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subsequent 6-month practical training in the CP. In addi-
tion, this group includes other pharmaceutical professions
(eg pharmacy technicians), in which, however, no new
education has been provided for several years. In this
context, the pharmacy staff must ensure “adequate”
counseling.” From the customer’s point of view, this
includes not only the recommendation of medicines that
meet guidelines, but also economic aspects, eg the dispen-
sing of low-priced medicines.® These aspects are all the
more important in Germany against the background of free

8-10 and

pricing,” a lack of obligation to display prices
price communication that generally only takes place
directly when the medicine is dispensed. As the first
study worldwide, the aim was to analyze the dispensing
and possible price variabilities of OTC medicines for

headache.

Methods

Study Design

The cross-sectional design of the study, which was con-
ducted between October 19 and December 5, 2020, was
based on the simulated patient methodology (SPM), which
is already frequently used internationally in CP settings.''
The SPM is a form of covert participatory observation by
a person, who in an ideal case, is indistinguishable from
a real customer (simulated patient, SP) and visits a CP to
simulate a real-life situation based on a previously defined
scenario.'!

Setting and Sampling Technique

All 42 CPs of the German big city Potsdam (December 31,
2019: 180,334 inhabitants; ranked #43 among the biggest
German cities'?) were included. The SPs were eight indi-
viduals (five women and three men) with German ethnicity
from a health-related department of the University of
Applied Sciences Neubrandenburg, aged between 23 and
48 years. Four different SPs visited each CP with two
almost identical scenarios four times (four SPs x 42 CPs
= 168 visits = 84 visits per scenario) to increase the
number of visits and thus the accuracy of the study results.

Data Collection Tools and Approach

The guideline of the German Federal Chamber of
Pharmacists (BAK) on self-medication for headache'’
formed the basis for two symptom-based scenarios,
which included the demand for a medicine for headache
and differed only in whether the demand was for oneself

Table | Self-Purchase Scenario

was provided by the SP:

The SP entered the CP and said at the beginning of the conversation:
“Hi, | need something for me for headache.”
The SP did not have a particular product in mind.

When questioned by the pharmacy staff, the following information

Questions asked by the
Pharmacy Staff

Information given by the
SP

What symptoms occur?

How long have the symptoms been
present?

How often do the symptoms occur?
Have other symptoms occurred?
Are there other medical conditions?

Which medications are taken

Mild press headache on both
sides

Since yesterday

From time to time
No other symptoms
No other medical conditions

No other medications

regularly?

(self-purchase scenario) (Table 1) or for the boyfriend/
girlfriend (purchase for a third party scenario) (Table 2).
The reason for this distinction is that both types of pur-
chases occur in everyday pharmacy.'*”'” For example,
a customer survey in 2018 and 2019 specifically on OTC
supply by Australian CPs determined that 24.5% of pur-
chases were for a third party.'” The scenarios were
designed as “normalscenarios”, so that there should always
be a dispensing of a medicine for this purpose. The SPs
described their concerns to the pharmacy staff who first

approached them and only provided further information

when asked.

Table 2 Purchase for a Third Party Scenario

was provided by the SP:

The SP entered the CP and said at the beginning of the conversation:
“Hi, my boyfriend/girlfriend needs something for headache.”
The SP did not have a particular product in mind.

When questioned by the pharmacy staff, the following information

Questions asked by the
Pharmacy Staff

Information given by the
SP

What symptoms occur?

How long have the symptoms been
present?

How often do the symptoms occur?
Have other symptoms occurred?
Are there other medical conditions?
Which medications are taken

regularly?

Mild press headache on both
sides

Since yesterday

From time to time
No other symptoms
No other medical conditions

No other medications
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Table 3 CPs, SPs, Pharmacy Staff and Visits Characteristics as well as Time and Type of Data Collection

CPs, SPs, Pharmacy Staff and Visits
Characteristics

Time of Data

Collection

Type of Data Collection

CP quality certificate After the visit
Gender of the SPs
Age of the SPs

Gender of the pharmacy staff

Before the visit
Before the visit
During the visit
Age of the pharmacy staff During the visit
Professional group of the pharmacy staff After the visit
Time of the visit During the visit

Queue - patients waiting after the SP During the visit

Exact measurement using a telephone query after completing all the visits

Exact measurement using a telephone query after completing all the visits

Exact measurement based on the gender of the SPs
Exact measurement based on the age of the SPs
Exact measurement using visual impression of the SPs
Estimate using visual impression of the SPs

Exact measurement using the SPs’ watch

Exact measurement using visual impression of the SPs

In total, there were four runs. These alternated with
regard to the two scenarios, whereby the first run began
with visits based on the self-purchase scenario. Between
the individual runs there was a week’s break in each case,
in order not to simulate two almost identical scenarios in the
same CPs too soon after each other and thus increase the risk
of detection. A total of €673.01 was required to purchase the
medicines, which was financed from the second author’s
own funds. Prior to data collection, it was ensured that all
SPs were familiar with the theoretical aspects of SPM, the
scenarios, and the content of the assessment form. To vali-
date the scenarios and the planned assessment form - but
also for practical training - the SPs conducted a total of 42
validation visits outside Potsdam. Video recordings to assess
the performance of the SPs were not made, as otherwise the
study design would no longer have been covert. However,
after the validation visits, a workshop was held to share
experiences and inform each other about the specifics of
the scenarios and the assessment form.

On the assessment forms, the SPs first recorded numer-
ous CPs, SPs, pharmacy staff and visits characteristics (see
details in Table 3). Afterwards, the data on the individual
medicines (active ingredient, package size, original vs
generic drug, single drug substance vs fixed-dose combi-
nation, recommended vs not recommended drug, price)
were recorded by comparing them with the respective
sales slips, the package inserts, and the German dispensing
recommendations.'®

Statistical Analysis

Data were analyzed using SPSS version 26 for Windows
(IBM, Armonk, NY, USA). Descriptive statistics were
used to determine frequencies and percentages for catego-
rical data. Application of the Shapiro—Wilk test revealed
that the continuous data were not normally distributed.
Therefore, the median, interquartile range [IQR], min.,

max. and range in % were presented. A chi-square test
(or alternatively, for expected cell frequencies below five,
a Fisher’s exact test)'® was used in each case to identify
possible associations between the data on the individual
medicines (active ingredient, package size, original vs
generic drug, single drug substance vs fixed-dose combi-
nation, recommended vs not recommended drug) and the
CPs, SPs, pharmacy staff and visits characteristics.
Cramer’s V was reported as an effect size measure. For
significant results of Fisher’s exact test for contingency
tables larger than 2 x 2, post-hoc analyses with pairwise
Fisher’s exact tests using a Bonferroni-Holm adjustment
for multiple comparisons was performed. The non-
parametric Mann—Whitney U-test (Pearson’s r was
reported as a measure of effect size) and the Kruskal—
Wallis test (analogous to Field' reporting of an effect
size with more than one degree of freedom is omitted)
were used to analyze whether the price of the individual
medicines differs with respect to the CPs, SPs, pharmacy
staff and visits characteristics. A p-value of less than 0.05
was considered as statistically significant in all analyses.

Results

All 168 planned visits were successfully carried out.
Characteristics for the CPs, the SPs, the advising phar-
macy staff and the visits are shown in Table 4.

The following medicines recommended for self-
medication in Germany'® were dispensed (one medicine
per visit): 60.1% ibuprofen (101/168), 20.2% paracetamol
(34/168), 4.8% acetylsalicylic acid + paracetamol + caffeine
(8/168), and 4.2% acetylsalicylic acid (7/168). Non-
recommended medications'® dispensed were: 7.1% ibupro-
fen lysinate (12/168), 1.8% acetylsalicylic acid + vitamin
C (3/168), 1.2% ibuprofen + caffeine (2/168), and 0.6%
magnesium (1/168). 87.5% of the medicines dispensed
were generics (147/168) and 12.5% were originals (21/168).
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Table 4 CPs, SPs, Pharmacy Staff and Visits Characteristics

Frequency (n) | Percentage (%)

All visits 168 100

CP quality certificate

e No 76 45.2

® Yes 76 45.2

o Not able to be 16 9.6
determined

Gender of the SPs
e Male 84 50.0
e Female 84 50.0

Age of the SPs

°<30 102 60.7
o 3049 66 39.3
e > 50 0 0

Gender of the pharmacy staff
e Male 30 17.9
o Female 138 82.1

Age of the pharmacy staff

e <30 16 9.5
e 3049 9l 54.2
e > 50 6l 36.3

Professional group of the

pharmacy staff

® Pharmacist 89 53.0

® Non-pharmacist 72 42.8

e Not able to be 7 4.2
determined

Time of the visit

e 8:00 a.m.-12:00 p.m. 26 15.5
e [2:01 p.m.-4:00 p.m. 85 50.6
® 4:01 p.m.-8:00 p.m. 57 339

Queue - patients waiting

after the SP
e No 120 714
® Yes 48 28.6

Across all dispensed medicines, prices varied from
€0.93 to €9.97 (A 972%; median €3.46 [IQR €2.25]). For
repeated dispensings of the same CPs, the price variability
was a maximum of €8.77. At the level of various drug
groups, the price range for single drug substances was
between €0.93 and €9.97 (A 972%; median €3.45 [IQR
€1.92]) and for fixed-dose combinations between €3.46
and €8.21 (A 137%; median €5.99 [IQR €3.30]). The
price range for originals was between €3.46 and €8.21 (A
137%; median €5.99 [IQR €3.27]) and for generics

between €0.93 and €9.97 (A 972%; median €3.36 [IQR
€1.50]). For the recommended medicine ibuprofen, the
price range was between €1.55 and €6.50 (A 319%; med-
ian €3.46 [IQR €1.05]), whereas for the non-recommended
medicine ibuprofen lysinate, the price range was between
€4.95 and €9.97 (A 101%; median €8.68 [IQR €3.96]). In
addition, packs with < 10 tablets were dispensed in 47.6%
(80/168) of visits, with a price range between € 0.93 and €
7.50 (A 706%; median € 2.91 [IQR € 1.13]). Packs con-
taining 11 to 20 tablets were dispensed in 50.6% (85/168)
of visits, with a price range between €1.55 and €9.97 (A
543%; median €3.95 [IQR €3.25]). Packs of more than 20
tablets were dispensed in 1.8% (3/168) of visits, with
a price range between €4.83 and €5.31 (A 10%; median
€5.31 [IQR not calculable]).

Table 5 shows the associations between the data on the
individual medicines (active ingredient, package size, original
vs generic drug, single drug substance vs fixed-dose combina-
tion, recommended vs not recommended drug, price) and the
CPs, SPs, pharmacy staff and visits characteristics. There was
a significant association between package size and age of the
pharmacy staff (Fisher’s exact test; p = 0.043, V = 0.201),
whereby the effect size V according to Cohen corresponded to
a “small” effect.”” In post-hoc analyses, no significant associa-
tions were found. In addition, package size and the presence of
a queue showed a significant association (Fisher’s exact test;
p = 0.030, V = 0.219), with a “small” effect according to
Cohen.? Post-hoc analyses also showed no significant correla-
tion. A significantly higher median price was found when older
SPs were used (Mann—Whitney U-test; U = 2618.500, p =
0.015, r = 0.187), whereby according to Cohen there was
a “small” effect.® If SPs under the age of 30 were used, the
median price was €3.36 [IQR €1.62]) with a price range
between €0.93 and €9.97 (A 972%). If SPs between 30 and
49 years of age were used, the median price was €3.80 [IQR
€2.44]) with a price range between €1.36 and €9.72 (A 615%).

Discussion

The medicines dispensed by the pharmacy staff and their
proportions differed in some cases significantly from those
in comparative SPM studies, which were also conducted
using symptom-based scenarios. For example, ibuprofen,
which was dispensed most frequently in this SPM study,
was rather rare (18.4%) in a Jordanian SPM study with an
almost identical scenario.”’ In an Ethiopian SPM study,
although ibuprofen was most frequently dispensed with
45.0%, this was against the background that SPs reported
when asked that they were already taking paracetamol
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Table 5 Association between Data on the Individual Medicines and CP, SPs, Pharmacy Staff and Visits Characteristics (n=168)

Active Package Size Original vs Single Drug Recommended Price
Ingredient Generic Drug Substance vs Fixed- vs Not
Dose Combination Recommended
Drug

CP quality 0.1607 0.378° 0.262° 0.643* 0.536° 0.463°
certificate (0.238) (0.121) (0.135) (0.097) (0.087) ’
Gender 0.672° 0.368° 0.816° 0.073° 0.134° 0.065°
SPs (0.172) (0.123) (0.018) (0.022) (0.115) (0.143)
Age 0.437° 0.224* 0.403° 0.263° 0.135° 0.015%
SPs (0.193) (0.125) (0.064) (0.086) (0.115) (0.187)
Gender 0.069* 0.068° 0.541% 0.468% 1.000* 0.414¢
pharmacy staff (0.279) (0.188) (0.059) (0.077) o.011) (0.063)
Age 0.468° 0.043%* 0.738° 0.696* 0.134° 0.946°
pharmacy staff (0.197) (0.201) (0.072) (0.095) (0.149) ’
Professional group 0.146* 0.535° 0.590° 0.187% 0.484° 0.743¢
pharmacy staff (0.235) (0.096) (0.099) (0.158) (0.106) ’
Time 0.456° 0.405% 0.413% 0.241* 0.359° 0,165
of the visit (0.195) (0.110) (0.113) (0.130) 0.118) '
Queue - patients 0.126° 0.030% 1.000° 1.000* 0.115° 0.126¢
waiting after the (0.254) (0.219) (0.000) (0.014) (0.122) (0.118)
SP

Notes: *Fisher’s exact test p-value (Cramer’s V); ®Chi-square test p-value (Cramer’s V); “Kruskal-Wallis test p-value (analogous to Field,'” the reporting of an effect size for
more than one degree of freedom is omitted); “Mann-Whitney U-test p-value (Pearson’s r); *significant at P < 0.05.

without noticeable relief.*? In a Brazilian SPM study, when
asked, SPs reported not taking medicines previously but not
getting enough sleep and eating poorly. It turned out that the
medicines dispensed and their proportions - with dipyrone or
dipyrone and associations being the most frequently dis-
pensed with 70.8% - were again different.”> These differ-
ences suggest an influence of the particular scenario used on
the corresponding dispensing.** In addition, the specific
national dispensing recommendations, the personal prefer-
ences of both pharmacy staff and customers, and the medi-
cines stocked in each CP may also play a role.

The extreme price variabilities determined in this SPM
study are significantly larger compared to the variabilities of
two quite recent German SPM studies for acute diarrhea in
a medium-sized city with 84 visits. One SPM study calculated
prices from €2.28 to €10.98 (A 382%) also using symptom-
based scenarios.”* In the other SPM study three years earlier,
prices across symptom-based and medication-based scenarios
ranged from €2.36 to €8.49 (A 260%).>> In contrast to the
present study, the most recent international SPM studies,

which examined price variabilities only as a secondary

objective, found smaller, but also in some cases significantly
larger variabilities. In an Iraqi SPM study in Baghdad with 75
visits using a symptom-based scenario on acute diarrhea,
prices ranged from $0.20 to $1.38 (A 590%)*° and in
a Malaysian SPM study in the state of Penang with 100 visits
also using a symptom-based scenario on common cold even
from M$3.90 to M$37.00 (A 849%).%” For oral emergency
contraceptives (EC), a Brazilian SPM study in three urban
regions with 122 visits using a product-based scenario showed
a somewhat lower range from “only” $1.25 to $5.75 (A
360%).”* However, a Congolese SPM study in Kinshasa
with 73 visits also using a product-based scenario for oral
EC showed even a range from $0.50 to $9.20 (A 1.740%).%
In comparison to this and to the present SPM study, a SPM
study in five geographic regions across the USA with 344
mystery calls using a medication-based scenario was able to
determine even more significant price variabilities between
$2.59 and $1.200.99 (A 46.270%), also for oral EC.*

These differences in the calculated price variabilities
between the various SPM studies can be attributed to the
very different composition of the study regions on the one
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hand and to the differently designed scenarios on the other. In
addition, the CPs may be subject to different purchase prices
for the medicines and have different operating costs. However,
this can hardly account for the extreme variabilities, especially
since in this study, analogous to some other SPM studies,***’
significant variabilities were also found between CPs in the
same city and thus in a narrowly defined area. Furthermore,
enormous price differences occurred even for the smallest
package size, accounting for a large proportion of the total
price differences. This shows that package size is not the
central driver of price differences. Rather, this could be due
to the dispensing of higher-priced medicines, which is made
possible by the prompt self-medication sought by customers
for acute minor ailments and thus presumably lower price
elasticity.>'* In addition, the exploitation of the usually exist-
ing information asymmetry by the pharmacy staff may also
play arole. Closely related to this could also be different profit
expectations of the CPs, which are then reflected in price
variabilities. The dispensing of higher-priced medicines in
particular - which contribute to significant price variabilities,
especially in symptom-based scenarios®® - could also be
induced by the fact that both the pharmacy staff*>> and

customers>® 38

assume that such medicines are of higher qual-
ity. A very good example of this is the dispensing of the newer,
more expensive (and so far not recommended in Germany)
fixed-dose combination ibuprofen lysinate, which, however,
was not more effective than the single drug substance ibupro-

fen in a recent clinical trial.>

Higher-priced medicines, how-
ever, may represent a financial burden for customers at
a certain price threshold and thus a barrier to accessing the
medicine they need. This could also have a negative impact on
the recovery process.

For these reasons, CPs in Germany should be required by
law to provide interactive information touch screens or price
cards on the sales floor and to actively communicate prices
during the consultation. In addition, pharmacy staff should be
sensitized to inquire about the customer’s price expectations -
if the information is not provided by the customer - as part of
good quality of counseling.® On the other hand, customers
should be encouraged by publicly effective campaigns to
inquire directly about low-priced medicines and to make
price comparisons. However, the corresponding visits and
calls are quite time-consuming for customers. Therefore,
a database to be set up by law with the most up-to-date prices,
implemented by an app to be set up according to preferred
shopping locations, can facilitate comparisons.

In addition, this study showed that middle-aged SPs were
sold higher-priced medications compared with younger SPs.

One reason could be that the higher average income of
4041 and thus their higher ability to
pay, was taken into account by pharmacy staff for income

middle-aged individuals

motives when dispensing medications. Future studies should
investigate this issue further. Moreover, in slightly more than
half of all visits, the smallest package size was not dispensed.
Since the guidelines of the BAK stipulate a maximum treat-
ment duration of 3 days for headache, ' the question arises as
to whether the dispensing of larger packs is always in line
with demand. Although a larger pack could be cheaper per
tablet, the problem can arise after dispensing that the custo-
mer only needs a small part of the pack after all and the rest
remains unused until the expiry date. This can lead to avoid-
able medication waste, but also to unnecessary costs for
customers. Pharmacy staff should therefore be required to
explicitly inform customers about the different package sizes
(and their prices) as well as the maximum treatment duration.

Strengths and Limitations

This study successfully applied - as did a study on price
variabilities for prescription only medicines* - the SPM,
which is referred to as the “gold standard”.*® As a direct
method, the SPM is preferable to the indirect method of the
World Health Organization/Health Action International®*
because it can determine the actual prices.*? As discussed in
the literature,*> our SPM study also has limited external valid-
ity. First, the present SPM study referred only to a single big
city and to medicines for acute headache. Moreover, only
symptom-based scenarios were applied. On the other hand,
the use of different scenarios and of several SPs of different
gender and age may have positively influenced the external
validity. However, it cannot be ruled out that dispensing beha-
vior is different for customers with a different educational
background (eg, non-academics) or ecthnicity (eg, non-
German ethnicity). In addition, some of the medicines dis-
pensed in this study had different active ingredients, strengths,
and package sizes. However, the aim was to identify possible
price variabilities for medicines in everyday consultation. It
was not possible to ask about the age of the consulting phar-
macy staff, as there was a risk that the pharmacy staff would
inform colleagues in the vicinity about the visits. The age
estimates required as a result may have introduced some bias
in the age variable. Contrary to recommendations in the
literature,*® no audio recordings were made nor were second
observers used for quality assurance of the visits. The reason
for this is that in this study only objective data (eg, active
ingredients and prices) were collected on the basis of official
documents (eg, sales slips or package inserts). Therefore, recall
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bias*’ and intra- and inter-observer variabilities typical of SPM
studies*™ can be excluded.

Conclusion

In Germany, enormous price variabilities were observed in
a big city, which were also shown in subgroup analyses
between repeated dispensings of the same CPs as well as
within various drug groups. Measures to be taken primarily
by the legislator should increase price transparency and
strengthen price competition. This could reduce the enor-
mous price variabilities and thus make it easier for customers
to access OTC medicines according to their personal needs.
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IQR, interquartile range; OTC, over-the-counter; CPs,
community pharmacies; SPM, simulated patient methodol-
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