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Prescription medications ad in medical journals are
an important element of drug marketing, which is ai-
ming to influence physician prescription behavior.
Prescription medication marketing is a complex, sensi-
tive and controversial ethical and legal question. Using
quantitative and network analysis we examined the mar-
ket of the prescription medication ads in Hungarian me-
dical journals. The full dataset contained cumulated
data from January, 01, 2010 to February, 28, 2013: 4413
promotional relationship between medicamentums
(n=1642) and medical journals (m=99). The results of
cluster analyses of the derived networks showed
meaningful, real-life validated clusters. Yet regardless
of the identified complex factors influencing this special
market, various distributions of the dataset showed
power law distribution, which suggested that regard-
less its auxiliary nature, media market of medical jour-
nals in Hungary acts as an independent market.

BACKGROUND

Promotion of the prescription medication in medical jour-
nals is influenced by various factors: (1) marketing lifecycle
of the promoted medicamentum (Prajapati et al, 2012), (2)
professional focus of the medical journal, (3) approvals and
supports of medicamentums (health funds), (4) medical hie-
rarchy, (5) publication ethics. Various legal regulations also
have serious impact on this special market: (6) advertise-
ment laws including the regulation of the medical sales
representational and the prescription regulation of physici-
ans, (7) cost-conscious legal environment. Business and or-
ganizational culture(s) also have subtle influence on this
matter.

Albeit print ads are only one tool in the promotional ar-
senal of a certain medicine, according to Ladeira [1] the
drug-related advertising still has strong effect on physicians
prescribing behavior. Yet free medical samples [2], physi-
cian-salesperson relationship [3] bonuses, commissions,
various incentives [2], educational materials and other tools
are also seem to be effective and strongly present in the
pharmaceutical marketing mix. Emergence of web-based
technologies (on-line medical journals, medical databases,
e-marketing and e-detailing) also directly affects the print ad
market. The structural changes of healthcare (e.g. emerging
practice-communities, role of heavy specialist prescribers
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[4], changing role of Key/Clinical Opinion Leaders [5, 6],
health-insurance policies also have a direct impact on the
promotion in medical journals.

Legal issues of the pharmaceutical ads in medical jour-
nals are strongly intertwined with various debated question
of medical publication ethics: (1) ghostwriting [7], (2) conflict
of interest, (3) the publication of sponsored symposiums in
medical journals (4) the pharmaceutical industry sponsored
medical education [8]. Generally pharmaceutical ads in me-
dical journals are part of the drug industry and physicians re-
lationship issue [9]. Recent record hitting FDA fine [10] also
called the attention on the role of medical journals and ads.
Smith [11] even argues that medical journals are only an
“arm” of pharmaceutical companies.

According to our null-hypotheses (1) market of the medi-
cal journal media spaces can not act as a fully independent
market due to its supplementary nature, (2) in such a comp-
lex, multi-factorial and constantly changing environment,
little regularity could be demonstrated. We have chosen a
Hungarian dataset for analysis because of its (1) availability
and (2) the scrutiny of the Hungarian legal environment (re-
lating to Rx advertisement, specialist filtered prescribing
rights, etc.) (3) changes of sick fund management and dis-
covered medical frauds in the analyzed period [12].

DATASET

COMFIT Ltd. has been following and recording certain
data of the Hungarian medical journals since 2010. Using
printed issues COMFIT records the name of the promoted
medicamentums (mostly Rx), journal title, issue, dates of
publications and various other data. COMFIT provided the
following dataset: 39 months of cumulated data of pharma-
ceutical ad promotions. Dataset included: 99 medical jour-
nals, 1642 promoted medicamentums, 4413 promotional
connection between medicamentums and journals. The me-
dicamentum-journal connection contained the number of the
ads placed in the journal [during 39 months] and also the list
price of the ads. Anatomical Therapeutic Chemical Classi-
fication System (shortly ATC) codes were also added to
medicumentums.

NETWORK ANALYSIS

In order to prepare and clear the dataset for network
analysis, we removed eleven (11) medical journals, those
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who had less than 6 or more than 200 drugs promoted.
Same way we removed medicamentums from the dataset
promoted only in one medical journal (797 pcs) because
these vertices and edges did not contain “network-wise” in-
formation. The cleaned dataset contained 843 medicamen-
tums, 88 medical journals and 3421 promotional relationship
between them.

Using the cleaned data, three graphs were derived:

+ bipartite graph (shortly JM): where nodes were whether
medicamentums or journals, and edges connect a medi-
camentum with a journal if an ad of a medicamentum
was placed (at least once) in the specific medical journal.

+ medicamentum-medicamentum, (shortly MM), is a non-
bipartite graph, where nodes were medicamentums and
an edge connects two medicamentums if their ads were
commonly placed more than 5 medical journal,

+ journal-journal, (or shortly JJ), is a non-bipartite graph,
where nodes were journals, and edges connect two
journal if they have at least 10 commonly promoted me-
dicamentum.

Basic graph-parameters of the three networks are as
shown in figure 1.

name of the Number |(Number |Clustering

|graph/ Network parameter |of nodes |of edges icient _|Diameter [Radius |C¢ izati Density

JM 931 3241 0 7 4 0,179| 0,007

[ 123 664] 0,583 5 1 0,544] 0,086

JJ 69) 215) 0,446 5| 1 0.421]__0,092
Figure 1

The basic network parameters of the derived graphs

Our zero hypotheses were that both the decision makers
placing the ads of medicamentums, and the journals have
their natural preferences in their selection. That is we expect
more edges among same ATC first level coded medicamen-
tums (hereafter ATC1), and also among journals that belong
to the same segment. The ATC1 distribution of the drugs in
the JM graph was dominated by cardiovascular system
(21%), the detailed distribution is visible at figure 2. Via
analyzing all of the drug-drug connection from ATC1 pers-
pective we had found that 17% of the connections are con-

21,1% C
12,5% A
12,4% X*
11,5% T

Cardiovascular system
Alimentary tract and metabolism
Medical equipments*

Diatery supplements, remedies*

7,8% N Nervous system

58% R Respiratory system

55% L Antineoplastic and immunomodulating agents
52% J Antiinfectives for systemic use

4,6% B Blood and blood forming organs

3,5% G Genito-urinary system and sex hormones

3,5% M Musculo-skeletal system

2,7% null non-specified

1,7% D Dermatologicals

1,0% Z* homeopathic medicine

0,6% V Various

0,5% H Systemic hormonal preparations, excluding sex hormones and insulins
0,1% P Antiparasitic products, insecticides and repellents

0,0% S Sensory organs
*: extra codes, not part of the formal ATC

Figure 2
Distributive Percentages of the ATC1 codes of “M” nodes of JM bi-
partite graph)

necting similar ATC1 code drugs. In the MM graph we have
also analyzed the percentage of the edges connecting simi-
lar ATC1 coded drugs and found that it is 57%. Both results
support our hypothesis as both are way higher than chance.
These results also indicated to run various cluster-analyses
on the dataset.

The next main tool for this analysis was the exploration
of the cluster structure. In that we used the clustering me-
thod described by Raghavan et al [13], which was imple-
mented and visualized by the Sixtep Network Software. We
found that both MM and JJ exhibit clustering structure that
might be attributed to a natural process based on shared in-
formation.

Using Sixtep Network Software we identified 9 clusters
and 4 components in the MM network. The biggest compo-
nent mainly were composed out of C (Cardiovascular
system, 46%) and A (Metabolism, 17%) ATC1 coded drugs.
We detected 4 communities having more than 10 nodes and
in all C ATC1 coded medicament were also dominant.
Among the clusters we found one with R (Respiratory
system) ATC1 coded dominant nodes (44% of total nodes),
illustrated with figure 3, and also an LO1 (Antineoplastic
agents) ATC 2nd level dominant cluster. Markov-Chain clus-
tering done with Cytoscape [14] on the JJ network resulted
in 4 clusters, clearly separating medical journals of onco-
logy, pediatrics, pulmonology and internal medicine.
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Figure 3

“R” cluster of the MM graph visualized with Sixtep Network
Software, each node represents a medication and an edge repre-
sents more than 5 common advertisement. Vertices (medicamen-
tums) are colored by ATC1 code: dark Magenta = R ATC1.)

SIMPLE DISTRIBUTION ANALYSIS

With good approximation (0,77<R?<0,95) the following
distributions can be described by a logarithmic density
function:

+ number of the journals (in which a medicamentum
was promoted) per medicamentum R?=0,947 (figure

5 and 6)

*  number of the ads per medicamentum R*=0,877
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+ cumulated value of list price of the ads per medicamen-
tum R2=0,812

+ number of the promoted drugs per medical journals
R2=0,884

+ number of the ads per medical journals R?=0,822

+ cumulated value of the list price of the ads per journals
R2=0,773
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Figure 4
distribution of the number of journals in which a medicamentum
was promoted (per medicamentums)

number of journals

medicamentums

Figure 5
distribution of the number of journals in which a medicamentum
was promoted (per medicamentums — with log axes)

The beginning of the figure 4 curve (number of journals
in which a medicamentums was promoted) could be explai-
ned with the early lifecycle marketing of new medicamen-
tums for the high prevalence somatic diseases (e.g. type 2
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diabetes, cardiovascular diseases, etc.). The beginning of
the figure 6 curve (Distribution of the number of promoted
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ined as a result of network effect (more frequented and inf-
luential medical journals can attract more advertiser).
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continuing parts of the exponential distributions.

CONCLUSIONS

Based on our results we suggest that regardless the
identified various and complex factors influencing media
spaces market of the Hungarian medical journals, it acts as
an independent market following the supply (reach of medi-
cal journals) and demand (influencing physicians behavior
by pharmaceutical companies), and its structure is interpre-
table by network externality. However our results also pro-
pose further research on the subject, involving other data
sources and specifically to analyze best-selling Rx medica-
tions and also medications with fraudulent history.
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