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Managing the diffusion of pharmaceutical innovasion
conclusions from a literature review

The diffusion of pharmaceutical innovations is anptex process. Its success is
crucial for both pharmaceutical companies and ptti@nd is determined by the
marketing efforts of pharmaceutical companies, dchgracteristics, government
policies, and the behaviour of both medical pratesss and patients. This article
explores the literature on prescribing behaviowrsfactors influencing new drug
uptake in both primary and secondary care. Fouantiiatively measurable
categories of variables are analysed in terms efliption of early adoption—
prescriber, patient, practice, and drug charadiesis Four major qualitatively
accessible categories of variables are also arhlyiee perceived attributes of new
drugs, the role of professional information souraed evidence, the influence of
commercial information sources, and the role ofgbeial system. Although early
adoption of new drugs is not a personal trait iraelent of drug type, early adopters
do have some characteristics in common. Understgride socio-demographic and
professional characteristics of early adopters @fv drugs—and the interactions
among them—might speed up the diffusion proces@mmpte cost-efficient
prescribing habits, forecast utilisation, and depdhrgeted intervention strategies.

In most industrialised countries, drug expenditagea percentage of the overall
healthcare cost is increasing rapidly. Changinpatgaphics—ageing population
with increased morbidify—and a rise in the number of drugs per patientrimrie
obviously to growing prescription costs. Howewile key factor in rising drug
expenditure is the greater variety and availabiitynew, expensive drugs and the
higher relative cost of pharmaceuticals. The dsgew drugs might explain up to
40 per cent of annual increases in expenditureaima@a, while displacement of old
drugs with new drugs at higher costs accountsyer 60 per cent of the rise in the
UK (Tamblyn et al. 2003; Walley, Mrazek, and Mo#s$a2005).

Pharmaceuticals are a research and development YiR&Enhsive industrial
sector. Innovation and the successful diffusiomedv drugs are critical for the
financial performance of pharmaceutical companies—well as the health of
patients. In the UK, the pharmaceutical indust&DCRrepresented 36 per cent of
sales in 2009, a level approached by only a smatiber of defence contractors

! This article is based on Lubldy (2012), and theghar wishes to thank the AXA
Research Fund for the post-doctoral research ¢nahhas enabled the research.

2 The rate of incidence of a disease.
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(ONS 2009). Governments are also major influeniget) through regulatory and
approval agencies—such as the Food and Drug AdmaEtien (FDA) in the US
and the National Institute for Clinical Excellen@dCE) in the UK—and through
budgetary allocations. The diffusion of innovatie thus determined by the
strategies of pharmaceutical companies, by govemhnpelicies, and by the
behaviour of medical professionals. This artidaaentrates on the last, through a
detailed review of the literature on doctors’ présng patterns. Doctors have to
strike a balance between using new drugs—and pallgnéxposing patients to
side effects—and delaying the use of new drugs—demtiving patients of their
possible benefits (Jones, Greenfield, and Bradl@y1p The ensuing diffusion
process is a complex interaction that reflectsbattes of the new drugs as well as
characteristics of the potential prescribers artiepts. This article analyses the
socio-demographic and professional characteristiosarly prescribers and users
of newly marketed drugs—as compared to majority latel users. It focuses on
four quantitatively measurable categories of vadeisb-doctor, patient, practice,
and drug characteristics—and differentiates betwa@miables consistently
predicting new drug uptake and those producingnambent results. This article
also analyses the role various information soueres the social network play in
the adoption process.

Understanding the mechanisms leading to prescrilearty adoption of new
drugs is of major importance for several reasons.

First, it speeds up diffusion Although companies are increasingly innovative
and efficient in producing new drugs, the implemagion of pharmaceutical
innovations is often delayed (Berwick 2003). Wheamew drugs expand
therapeutics in areas of yet unmet clinical needelerated adoption benefits both
medicine and society—innovative new drugs should dftered fast and
homogeneously to the population in need.

Second, ipromotes cost-efficiencyln many cases, newly marketed drugs only
bring a marginal or insignificant contribution tbet conventional therapeutic
arsenal, often at a substantial cost increase. eMery healthcare systems
worldwide operate with limited financial resourcesGiven such budgetary
constraints, inappropriate use adversely affecadahility of use. When the same
pharmacological therapy is available as differerands at different prices, the
prescriber selects the new, more expensive brandosioeconomic constructs
rather than medical grounds (Ohlsson, Chaix, anddviZ009; also, see pp. 60—
75).

Third, it forecasts utilisation Accurate prediction is not only important for
pharmaceutical companies, but also for healthcaofegsionals and policy makers
in charge of healthcare budget planning.

Fourth, itdevelops targeted detailing and continuing medechication Where
the adoption of new prescription drugs varies acmsctors, there is significant
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potential for targeted intervention. Distinguishibetween doctors who prescribe
new drugs early and those who prescribe them lateeger enables targeted
intervention through relevant, tailored informatieas well as economies of both
time and money (Strickland-Hodge and Jepson 1982hves et al. (2010) argued
that healthcare policy makers should focus on kiglame early prescribers. By
virtue of their characteristics—and, possibly, fapion—high-volume early
prescribers may have the greatest likelihood ofegaing peer influence.
Detailing and education should promote approprigte of new drugs, through
prescription of the most efficient / least expensi¥ available alternatives.

This article is structured into five sections. IBaling this introduction, the
second section disputes the doctors’ early adotiorew drugs as a personal trait,
independent of drug type. The third section presthe research strategy adopted
to identify relevant literature. Where early adoptof newly marketed drugs is
concerned, research shows considerable variatioms@@rescriber, patient, and
practice characteristics. This article differet@tabetween variables consistently
predicting early adoption and those producing is@sient results. The fourth
section analyses characteristics of early adopterd users with the aid of
population-based quantitative studies of presaiptiata and registers. Although
they capture the complex realities of prescribingcisions, without survey
guestionnaires and in-depth interviews, such stufdig to encapsulate the aspects
of prescribing decisions comprehensively. To camspée, the fifth section
summarises the key findings of the qualitative igsil Finally, the sixth section
concludes this article by summarising the resedindings and suggesting
unexplored questions.

Doctors’ early adoption of new drugs—personal chareteristic independent of
drug type?

Some doctors adopt new drugs early—others adopt faée or never. The
implicit assumption is that—irrespective of the gitype—some doctors are more
predisposed to adopt new drugs than others. Eadlgption behaviour is
associated with factors such as the doctor's age gender, the doctor’s
personality, and the characteristics of the prac{icoleman, Menzel, and Katz
1959; Williamson 1975b; Strickland-Hodge and Jep$682; Weiss et al. 1990;

® The qualitative studies referred to in this detiare based on data collected through in-
depth interviews, focus groups, or survey questies, regardless of data analysis
technique, while the quantitative studies refertedin this article are based on
prescription data or registers.
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Prosser and Walley 2003). Early adopters are\msli¢o influence other doctors’
adoption of new drugs significantly.

To identify patterns of early adoption, severalergcstudies used prescription
data in lieu of in-depth interviews, focus groupms, survey questionnaires.
Prescription data has the advantage of reflectimg realities of a doctor’s
practice—including the influences associated witltemal environments,
marketing and regulatory activities, and the nuarafendividual patients—as well
as the personality and behavioural traits of thetats (Groves, Flanagan, and
MacKinnon 2002).

A rigorous review of the prescription-based literatsuggests that ‘pure’ early
prescribers and users do not generally exist—napgof doctors or patients
emerge as prescribers or users of all potentialgvant, newly introduced drugs.
Steffensen, Sorensen, and Olesen’s (1999) was itsie quantitative study to
explicitly question the assumption that doctors dan grouped into adopter
categories that are likely to share specific charetics—early adoption was not
consistent across drug groups, and the shape ape of the diffusion curve were
dependent on both doctor and drug characteris8asilarly, Dybdahl et al. (2004)
found that general practitioners’ adoption of onmeug of drugs was poorly
associated with adoption of others—doctors’ eadigpdion of new drugs was not a
personal trait independent of drug type. Two ydatey, Florentinus et al. (2006)
examined the adoption of five drugs by a samplepgroximately one hundred
general practitioners and identified a small groop innovative general
practitioners responsible for a large part of eagigscriptions for new drugs.
However, the early prescriptions were very much gdmependent—heavy
prescribers of one drug were not heavy prescribéthe other four drugs—and
varied strongly across general practitioners. Kslkyj, Raymond, and Racher
(2007) came to similar conclusions.

In contrast, Bourke and Roper (2012) found sigaificand consistently signed
effects with relation to portfolio width across tsig drugs under examination—the
wider the doctor’s prescription portfolio, the steorthe doctor’s adoption time.
Moreover, where doctors had already adopted otieeo$ix new drugs early, early
adoption of one of the other five was significarfgter. However, the argument
that doctors with a track record of early adoptgenerally tend to be early
adopters of any new drug was disproved by the sampuder scrutiny—none of the
doctors adopted all six drugs within six monthghafir introduction. Besides, out
of more than ten, portfolio width was the only adle that consistently predicted
early adoption across the six study drugs. Wltistauthors clearly favoured the
image of early adopters, their findings rather sufgd the idea that doctors’ early
adoption is heavily dependent on the new drugsiastion.

To conclude, prescribing data shows inconsistenciethe uptake of study
drugs—heavy early prescribers of one new drug neyjate prescribers or even
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non-prescribers of another. Doctors seem to censghch new drug on its
individual merits, and adoption may also be inflcesh by personal and patient-
related characteristics.

The search strategies behind the literature review

The review at the core of this article focuses dardture assessing the
prescription of new medicines in both primary aedandary care, with time and
geography of no specific interest. In January 2@&®eral search strategies were
run on Google Scholar—each search strategy incladéelast one keyword from
each of the four major categories summarised inelhb

Table 1: Summary of keywords for the search streseg
Category Keywords

object new drug / new medicine

process adoption / diffusion / uptake

actor doctor / general practitioner / physiciapédalist
population-based / prescribing data / prescriptiata / registry

method o
guantitative

Since prescription data has the advantage of taftpcthe realities of
prescribing decisions, only quantitative studiesengeemed relevant. Prescription
data necessarily includes the influences of sadggesentatives, advertisement
activities of pharmaceutical companies, peer-regwjournals, scientific
meetings, peer pressures, and regulatory envirotsmeRrescription data also
reflects individual patient characteristics as vaalthe personal and behavioural
characteristics of the prescribing doctor.

The first 30 records of each search strategy weventbaded and screened for
eligibility—thus, of a total of 720 records, 16 dies were included in the review.
Their citations were also screened through Googleholar—and their
bibliographies were rigorously checked—to idenfifyther relevant quantitative
studies. This process resulted in an additionat &tudies. The key features of
these 20 studies—Ilocation and size of sample pbpalaype and number of study
drugs, factors that might influence new drug uptaked methodology—may be
summarised as follows. The studies were conduatedeveloped countries,
mostly Northern American and Northern Europeane $ample populations varied
greatly—from 32 healthcare centres to 28,402 gérmeetitioners, for example.
The study drugs also covered a wide range—cardioNas drugs, coxibs,
antihypertensives, and antidepressants, for examyille several studies focusing
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on more than ten new drugs. The variables undesideration also varied greatly,
with some studies focusing only on doctor charéties, while others also
assessed patient, practice, and drug charactesstieir most popular method of
analysis was logistic regressions.

There are several possible limitations to thiseevbf the literature. First, it
was undertaken by a single reviewer, heightenimgpbtential for errors in the
coverage and synthesis of the literature. Sectral,search strategies through
Google Scholar may have failed to identify quatitita studies where new drug
uptake was considered, but not as key focus. Tlhjuhntitative studies have
advantages as well as disadvantages. They astassnships based on huge data
sets—however, without specific research questionzomes of interest might be
completely disregarded, as the structure and coofehe data collected by health
insurance funds for health insurance purposes nwdyaliow it. Fourth, the
interview and questionnaire-based studies revievazd may have been subject to
self-reporting bias—missing independent validatithe, quality of their evidence
might be suboptimal. Fifth, whether quantitative qualitative, the studies
reviewed here cover a range of drugs, prescribgesgraphic regions, and
nations—variance in results may simply stem fronifedénces in drugs,
prescribers, or locations. In some cases, for gi@nihe lack of concordance
among study findings was evidently a straightfodveonsequence of the different
attitudes of general practitioners and specialistsothers, findings were assumed
generalisable across prescribers, drugs, pati@mdspractices.

Factors influencing new drug uptake

In both primary and secondary care, diffusion cérpiaceutical innovations is
subject to interacting influences. The idea thatyeprescribers do not generally
exist does not necessarily mean that adoption of adreigs is random. Rather,
adoption varies across prescribers, with the pilgscrpatient, practice, and drug
characteristics summarised in Table 2 (p. 61) andd significant in the adoption
process in at least one of the studies. Their murhighlights the complexity of
pharmaceutical innovation diffusion.

The studies identified several—mostly overlapping@eis-demographic and
professional characteristics that prove cruciaktha adoption process, and that
predict—seemingly consistently—new drug uptake. isTarticle will clearly
indicate the characteristics constant across drpgst However, in a number of
cases, there is contradiction within the literatuk&hilst some studies found one
particular variable significant, others found nadewce for the predictive power of
that variable. Also, reported correlation betweee particular variable and new
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drug uptake was not always consistent in termdrettion. These anomalies will
also be clearly indicated in this article.

Table 2: Summary of characteristics influencing thdiffusion of
pharmaceutical innovations

Prescriber Characteristics Patient Characteristics

- gender - age
- age - gender
- training location - socioeconomic characteristigs
- board certification - income
- clinical and therapeutic area - education
- hospital affiliation - health insurance
- clinical trial participation - race / ethnicity
- prescribing characteristics - marital status

- total prescribing volume - health

- portfolio width

- prescribing volume of drugs by the same

pharmaceutical company as the new drug

- prescribing volume in the therapeutic clag
of the new drug

n

Practice Characteristics Drug Characteristics

- solo / group - medical characteristics
- location (urban / rural) - unmet clinical need
- size - suboptimal response to

- number of patients existing therapies

- prescribing volume - improvement over existing
- number of diagnostic and therapeutic activities therapies
- composition of employees - relative therapeutic /
- private / public economic advantage

- safety versus perceived risk
- perceived efficacy

- cost

- marketing budget of the
pharmaceutical company

To explain the mechanisms leading to associatietaden variables and new
drug uptake, the findings from the quantitativeerbiture are discussed in
conjunction with the most important observatior@rfrthe qualitative literature—
without any claims to comprehensiveness. Howenmthodological drawbacks
render heavy reliance on the qualitative studieblpmatic. A retrospective study
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based on self-report is at risk of recall bias—eatthan what actually occurs in
practice, surveys and interviews may simply captuoemative responses and
expressed attitudes. Decision making may involugenscious factors or factors
which prescribers—for whatever reason—choose notlisglose (Prosser and
Walley 2006).

Prescriber characteristics

Gender Gender seems to play an influential role indhedy adoption of new
drugs—male prescribers are much more likely to adhew drugs than female
prescribers—and the finding seems to be consisteniss drug types. In a large-
scale quantitative study of British doctors, Innzard Pearce (1993) observed that
male doctors had much higher rates of new drugsatibn than female doctors. In
the group that prescribed new drugs most heavitynpan accounted for only 9 per
cent. Later studies came to similar conclusioneff&sen, Sérensen, and Olesen
1999; Tamblyn et al. 2003; Helin-Salmivaara et 2005; Groves et al. 2010).
Other studies found that the most likely explamaties in the difference between
the levels of confidence of male and female prbscsi with regard to the initiation
of new medical treatments to achieve desired healtbomes (Bensing, van den
Brink-Muinen, and de Bakker 1993; Tamblyn et al020

Age Age also seems to be associated with new drugkep Qualitative
research suggested unambiguously that early pbessriare younger than the
majority (Coleman, Katz, and Menzel 1966; Weisale1990; M. Y. Peay and E.
R. Peay 1994). The quantitative research camanitas conclusions (Tamblyn et
al. 2003; Glass and Rosenthal 2004; Groves et0dl0)2 Recently, Bourke and
Roper (2012) also reported that the age of thergépeactitioners had a small—
but statistically significant—positive effect ommié to adoption in four of the six
study drugs. Other studies found that the moslilexplanation lies with the
young doctors’ propensity for more aggressive irgption and the older doctors’
more established prescribing practices—as well dh wargeted marketing
practices (Lurie, Rich, and Simpson 1990; Tambly@ale2003). These findings
contrast with other studies, some of which fourat trarly prescribers were likely
to be older (Kozyrskyj, Raymond, and Racher 2000vEs et al. 2010) and some
of which found no correlation between prescribee agd early adoption of new
drugs. However, in general, younger prescribeemst® favour early adoption of
new drugs more than older prescribers.

Training location So far, due to data constraints, only four gizinte studies
have assessed the impact of training location om deug uptake. With the
exception of Groves et al. (2010), these studiemdothat the training location
plays an influential role in early adoption of nevwgs. From British (Inman and
Pearce 1993) and Northern American (Kozyrskyj, Raydy and Racher 2007)
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perspectives, more new drugs are prescribed by odoctvith overseas

qualifications. At the same time, Tamblyn et @0(3) found that the generalists
and specialists who had graduated from the mosntcformed medical school

had higher relative rates of new drug use. Mokelyi than not, unmeasured
aspects of the training environment influence neugdise in all three studies—
basic pharmacological training, policies relatedlitog detailing, relative financial

contribution by the pharmaceutical industry in irag and research, or the
educationally influential practices of attendingcttws during the formative

training years (Tamblyn et al. 2003). All in ale training location does exert a
significant influence on new drug uptake.

Board certification Board certification was found consistently assted with
adoption in some qualitative (Weiss et al. 1990) ajuantitative (Glass and
Rosenthal 2004) studies, but not in others (Majunedaal. 2001; Corrigan and
Glass 2005).

Clinical and therapeutic area A number of qualitative studies found that
doctors are more likely to prescribe new drugslinical and therapeutic areas
where they feel familiar or have a special interf@bleman, Katz, and Menzel
1966; Jacoby, Smith, and Eccles 2003; Prosser aalieyV2003; Tobin et al.
2008). In line with these findings, Fendrick, Hirand Chernew (1996) reported
faster adoption among specialists in secondary ttzma among generalists in
primary care. In contrast, Dybdahl et al. (20d)rfd no clear association between
the general practitioners’ self-rated clinical net&®t and their prescribing of new
drugs. Such mixed results were reflected in sévepsmntitative studies.
Majumdar et al. (2001), Ruof et al. (2002), Glasd Rosenthal (2004), and Helin-
Salmivaara et al. (2005) found that specialistsewnore likely to adopt new drugs
than generalists, while Kozyrskyj, Raymond, and Heac(2007) found mixed
evidence. In contrast, Groves et al. (2010) fotlvad generalists were more likely
to adopt new drugs than specialists. However, hen whole, the clinical and
therapeutic area seems to play a role in the amloptiocess, with specialists more
likely to adopt special-purpose new drugs early gewkralists more likely to adopt
new drugs used for a spectrum of therapies early.

Hospital affiliation Hospital affiliation is the subject of many qittive
studies (Strickland-Hodge and Jepson 1988; Fee#}. et999; Jones, Greenfield,
and Bradley 2001; Jones et al. 2001; McGettigaal.2001; Prosser, Almond, and
Walley 2003; Tobin et al. 2008). Hospital-affikat doctors are restricted by
hospital formularies (Glass and Rosenthal 2004)thenone hand, but exposed to
specialist influence, on the other, with speciahfiuence seemingly outweighing
hospital formulary restrictions (Kozyrskyj, Raymgrashd Racher 2007).

Clinical trial participation. Clinical trial participation increases early atlon
of new drugs according to both qualitative (Denigak 1991) and quantitative
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(Corrigan and Glass 2005) studies, due to proximaitsesearch and understanding
of the evidence base (Chauhan and Mason 2008).

Prescribing characteristics Prescribing characteristics seem to exert a
significant influence on the adoption process. abidress the unfulfilled medical
needs of some of their patients, doctors with & kpgtient flow seem particularly
alert to new drugs, irrespective of therapeutic eftyv (Glass and Rosenthal
2004)—the higher th&otal prescribing volumand the higher thportfolio width,
the higher the likelihood of early adoption of ndmgs. Bourke and Roper (2012)
found that such doctors are more aware of altammatptions and adopt new drugs
early. For First-in-Cladsgdrugs, Glass and Rosenthal (2004) found that idfieeh
the prescribing volume of drugs by the same pharmacalutompany as the new
drug, the higher the doctor’s likelihood of early adoptof other drugs from that
pharmaceutical company—either due to increasedlidgtay that pharmaceutical
company to the doctor, or to the doctor’s configeaad trust in that company /
company’s sales representatives. For all other daws, Glass and Rosenthal
(2004) found that the higher tipeescribing volume in the therapeutic class of the
new drug the higher the likelihood of early adoption oatmew drug—new but
non-novel drug prescription may be due to pre-gdstirugs’ failure to fulfil the
medical needs of the patients. Non-prescribesstimerapeutic class may not have
patients suitable for that therapeutic class, oy mat be convinced of that
therapeutic class’ medical value.

Patient characteristics

Patient characteristics such as age, gender, sociomic status, and the
presence of comorbiditieseem to influence new drug uptake. On the oné,han
the empirical evidence is vast—on the other, chiaretics of early receivers vary
from drug to drug, with the therapeutic goal and thrget audience of the drug.
An exhaustive review of the relevant literaturéhisrefore impossible.

Age Doctors’ likelihood of continuing to prescribe particular medication
seems to be influenced by patients’ age—since lglgatients are more likely to
experience side effects, doctors are less likelyprescribe new drugs to older
patients (Tamblyn et al. 2003; Alvarez and Hernan2@05) and more likely to
prescribe new drugs to younger patients (Mark eR@02; Hansen et al. 2004;
Greving et al. 2006; Ohlsson, Chaix, and Merlo 200Brugs generally designed
for the elderly—to treat Alzheimer's disease orhadtis, for example—are of
course an exception (Florentinus et al. 2005a, B0PG06; Helin-Salmivaara et al.
2005).

4 Pioneering drugs in their respective treatmetegary.

®  The presence—or effect—of diseases other thaprthery disease of a patient.
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Gender While patient gender might influence the likelitd of starting new
medications, new drug characteristics and therapgotls usually determine the
main gender target group (Mark et al. 2002; Florest et al. 2005a, 2005b, 2006;
Roer at al. 2010).

Socioeconomic characteristi¢ggacome education andhealth insurance By
definition, the socioeconomic status of patienffects their economic and social
position in relation to others, based on incomecupation, and education
(Winkleby et al. 1992). An increasing body of sgy-based literature suggests
that the socioeconomic status of the patient infbes doctors’ prescribing
behaviour irrespective of medical considerationsufMani et al. 2002; Roer et al.
2010). High-income patients seem more likely taeree new drugs early
(Kozyrskyj, Raymond, and Racher 2007; Ohlsson, x;haind Merlo 2009), not
least because of their ability to pay for out-othet treatments. Privately insured
patients also seem more likely to receive new dregdy (Florentinus et al.
2005a). In addition, elderly patients with a highel of formal education have a
higher probability of being dispensed new drugsthi@ose with a low level of
formal education, irrespective of gender, age, jpeesidential area, comorbidity,
and number of drugs used (Haider et al. 2008). |&\hie literature is generally
homogenous in that patients with high socioeconastatus seem more likely to
receive new drugs early, some studies found nacedsm (Hansen et al. 2004).

Race/ ethnicity Correlation between race / ethnicity and so@oemic status
suggests correlation between race / ethnicity awd drug uptake. For example,
non-African-Americans are more likely to be treateith new medications than
African-Americans and Hispanics (Mark et al. 2002umit et al. 2003; Van Dorn
et al. 2006; Wang et al. 2006).

Marital status Marital status might influence new drug uptatet the pattern
varies from drug to drug. Prescription of new-gatien antidepressant drugs is
more likely among single patients than among mdrioe cohabiting patients
(Hansen et al. 2004), for example, whilst presmipof new drugs against high
cholesterol is more probable among married or ctingbpatients than among
single patients (Ohlsson, Chaix, and Merlo 2009).

Health A patient's health status—self-reported healtloor response to
existing therapies, previous use of certain meninat and presence of
comorbidities—evidently plays an influential role mew drug uptake (Florentinus
et al. 2005a, 2005b; Greving et al. 2006; KozyrsRgymond, and Racher 2007).
Doctors seem to consider individual contexts safiguand patient convenience
seems to influence new drug uptake and promotéeeadoption among patients
in desperate stages.
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Practice characteristics

Solo / group In group / partnership practices, continuousfgasional
stimulation and other social factors seem to acatdethe early adoption of new
drugs. Joint responsibility for patients promaties circulation of medical notes
and allows for cross-fertilisation of therapeutidormation (Williamson 1975b),
while daily personal contact with colleagues presgidan efficient channel for
information transfer and evaluatibn.As a result of working closely together,
doctors may even become conformist in their prbsayi habits (Williamson
1975b).

The empirical literature is ambiguous on the impattgroup / partnership
practices on new drug uptake. In their classidystColeman, Menzel, and Katz
(1959) reported that doctors who practice in pastmes introduce new drugs on
average 2.3 months earlier than doctors who pedric their own. Williamson
(1975b) came to a similar conclusion and demoredrdhat the difference in
adoption times is a direct consequence of the réifiee in speed of information
evaluation, partially accounted for by contact tin#h peers. Weiss et al.’s
(1990) questionnaire study also concluded that neesfilip in a group practice is a
powerful variable in discriminating between doctatso innovate and doctors who
do not. One registry-based study supported thesengs (Steffensen, Sérensen,
and Olesen 1990), while another found the diffeeeticappeared after adjustment
for practice size (Dybdahl et al. 2004). The highlee number of patients a
practice has, argued Dybdahl et al. (2004), thédrighe probability to consult a
patient who might be a candidate for a new drug-eaclision Steffensen,
Sorensen, and Olesen (1990) may have drawn toothlegdadjusted for practice
size. M. Y. Peay and E. R. Peay (1988, 1994) didsapport the contention that
doctors practising in partnership differ from thealo counterparts. Furthermore,
Florentinus et al. (2006) found that doctors whactise on their own prescribe
more new drugs than those in group practices, lplgsfiecause such doctors
interact with specialists much more than with otlyemeralists, and because
hospital consultants have much more influence tveradoption process (M. Y.
Peay and E. R. Peay 1994; Prosser, Almond, andewal03). Adjusting for
practice size is essential in determining whetlaglyeadoption of new drugs stems
from high number of patients or from continuous fessional stimulation.
Previous empirical research rather suggests tmeefiocontention—group practices
adopt new drugs early because they are (much Hikeg) to meet patients in need
of the new drugs.

®  For a discussion of the role of social networkshie early adoption of new drugs, see

pp. 74-5.
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Location (urban / rural) Urban practice locations might result in eargwn
drug adoption, while late new drug adoption in raeeas might be due to the
personal characteristics of doctors who elect tactize in rural communities.
Besides, in contrast with their urban colleaguagalr doctors have fewer
opportunities for professional interactions withepge an important factor in the
decision to initiate new treatments (Coleman, Méremed Katz 1959; Williamson
1975b; M. Y. Peay and E. R. Peay 1994; Jones, Getstnand Bradley 2001;
McGettigan et al. 2001). The lower utilisationemmight also be explained by the
differential intensity of visits by pharmaceutiéatlustry representatives related to
geographic inaccessibility (Tamblyn et al. 2003)ccording to a questionnaire
study, rural doctors are less likely to prescribewvndrugs than their urban
colleagues (Cutts and Tett 2003)—the prescribinta daflected doctors’ self-
reported behaviour (Tamblyn et al. 2003; Bourke Roger 2012). Groves et al.
(2010) also found that the upper quartile of higlative doctors might be best
classified as doctors with urban practices. Intie@t, the mail survey of Buban,
Link, and Doucette (2001) found no apparent infagenf location on oncologists’
adoption of a new agent, suggesting a reassurifigieeicy of information
dissemination. Four other quantitative studies &sind no support for the early
new drug adoption of urban areas (Majumdar et@012 Alvarez and Hernandez
2005; Behan, Cutts, and Tett 2005; Ohlsson, Clzaig, Merlo 2009). Moreover,
at the other extreme, Groves et al. (2010) fouatl dloctors classified as high-total
new drug prescribers were more likely operatinguinal areas, possibly due to high
patient and elderly patient loads.

In sum, the majority of the studies indicated dffex methods of information
dissemination across geographical boundaries (Magurat al. 2001; Alvarez and
Hernandez 2005; Behan, Cutts, and Tett 2005; Om/sSbhaix, and Merlo 2009;
Groves et al. 2010). Modern communication techgylmost probably enables
rural doctors to be as up-to-date as urban doctaii-abundant possibilities for
continuing education and exchanges with colleagaesl with full access to
information from pharmaceutical companies.

Size(number of patientsind prescribing volume Number of patients is one
potential measure of the size of the practice, @inthe likelihood to adopt new
drugs early—the higher the number of patients, thgher the likelihood
(Strickland-Hodge and Jepson 1982; Weiss et al0}1980ome quantitative studies
supported these observations (Steffensen, SéreasdnQlesen 1999), others did
not (Alvarez and Hernandez 2005). Strickland-Hodgd Jepson (1982) offered
three explanations for the association betweenrematist size and new drug
uptake. First, the higher the number of patiettis, higher the probability of
patients with conditions targeted by the new drug§econd, the more innovative a
doctor is perceived, the higher the doctor’s likebd to attract patients. Third,
doctors busy with patient management do not hawe for critical evaluation of
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advertisements and take favourable drug informdtoigranted At practice level,
no association was found between high prescriboigme and early adoption of
new drugs (Glass and Rosenthal 2004; Ohlsson, Cleaid Merlo 2009).
Similarly, Dybdahl et al. (2005) found few, wealgdainconsistent associations
between early adoption of new drugs and previoesquibing of drugs belonging
to the same therapeutic class. Whether measuredumber of patients or
prescribing volume, the size of the practice dastsptay an influential role in the
early adoption of new drugs. This conclusion isaxdy counterintuitive, but also
at odds with individual doctor's prescribing chdeaistics (see pp. 62-4).
However, the innovative and conservative behaviairshe individual doctors
may only cancel one another out, when summed ppaatice level

Number of diagnostic and therapeutic activitieSteffensen, Sérensen, and
Olesen (1999) and Alvarez and Hernandez (2005)dfahat a high volume of
diagnostic and therapeutic activity is associatesitiyely with early adoption of
new drugs—at least for generalists, if not for gplests (Tamblyn et al. 2003). A
high volume of diagnostic and therapeutic activitgry be indicative of the severity
of the patients’ health, and of the need for eadgption of new drugs

Composition of employees Ohlsson, Chaix, and Merlo (2009) found that
healthcare practices employing specialists as agelieneralists are more likely to
adopt new drugs early than practices employing igdises only. Bourke and
Roper (2012) found similar results for practicepkaying the assistance of a nurse
or secretary.

Private / public Ohlsson, Chaix, and Merlo (2009) found that g
healthcare practices are more likely to adopt nevgglearly than public healthcare
practices.

Drug characteristics

The majority of drug characteristics—the suboptimedponse of patients to
existing therapies and the safety and perceiveccaelf of new drugs, for
example—can be measured only qualitatively. The @vug characteristics
measurable quantitatively are the cost of a new dnd the marketing budget of
the pharmaceutical company introducing it.

Medical characteristics Unmet clinical needsuboptimal response to existing
therapy (Jones, Greenfield and Bradley 2001; Prosser aralleW 2003),
improvement over existing therapig®nes, Greenfield and Bradley 2001; Prosser
and Walley 2003), andelative advantage—therapeutior economie—over
existing therapies all influence the early adoptbnew drugs.

Safety versus perceived risk Safety—including adverse side effects and
interactions with other drugs prescribed to theegpat—is the primary concern in
early adoption of new drugs (Ruof et al. 2002; Mag008; Tobin et al. 2008),
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while Williamson (1975a), Jones et al. (2000), dodes, Greenfield, and Bradley
(2001) stressed the impact of the perceived rislgeneral, the higher the risk, the
longer the average early adoption time. However,YMPeay and E. R. Peay
(1994) found that highest-risk drugs are adoptestefd, suggesting that the
doctors’ tolerance of risk depends on the sevefitye illness.

Perceived efficacy The higher the perceived efficacy, the highex darly
adoption of new drugs (M. Y. Peay and E. R. Pe#8819ones et al. 2000; Buban,
Link, and Doucette 2001; Jones, Greenfield, andiiBsa2001; Groves, Flanagan,
and MacKinnon 2002; Ruof et al. 2002; Jacoby, Spdtid Eccles 2003; Prosser
and Walley 2003; Greving et al. 2006; Tobin e28i08).

Cost Although cost is a quantitatively measurableialde, no study has
analysed systematically the influence of the redaprice on the early adoption of
new drugs. In general, cost is less important thath safety and perceived
efficacy (Chauhan and Mason 2008), and does no¢sept a significant barrier in
the early adoption of new drugs (Mason 2008). Dctry to balance efficacy and
cost, but they are not reluctant to prescribe higtwst, more effective drugs
(Jones, Greenfield, and Bradley 2001; Prosser aateW2003; Tobin et al. 2008).
Jacoby, Smith, and Eccles (2003) found that thet fieguent early adopters of
new drugs are the least cost conscious. Howavegeneral, doctors feel high-cost
new drugs constrain their routine prescribing tcsesa where the cheaper
alternatives were either not tolerated or ineffext{Booth-Clibborn, Packer, and
Stevens 2000; Ruof et al. 2002; Prosser and Wa0eg).

Marketing budget of the pharmaceutical compaiijne marketing budget of the
pharmaceutical company put behind the new drugenites early adoption (Glass
and Rosenthal 2004; Booth-Clibborn, Packer, andse®te 2000). However,
neither the qualitative study of Jones, Greenfigidl Bradley (1999) nor the
guantitative study of Tamblyn et al. (2003) ideetif a relation between
advertising intensity and early adoption of newgdru Thus, per se, the marketing
budget does not influence early adoption of newgslruHowever, the marketing
budget specifically assigned to a new drug doest exasignificant, consistently
signed influence (Glass and Rosenthal 2004).

Other factors
Early adoption of new drugs occurs in complex amuinents, subject to

numerous influences. A substantial amount of tatale research has addressed
the channels of information concerning new drugd @re factors that influence
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individual doctors’ early adoption. The list of factors reviewed herewith is
comprehensive, even if the review itself is famiroomprehensive. Doctors may
become aware of new drugs from commercial sourgkie the ultimate sanction
to prescribe may stem from professional sourcesh sa€ medical journals
(Strickland-Hodge and Jepson 1980). This sectmeudes on the role these
various sources of information play and discuskestle of the social network by
highlighting the influence of interpersonal comnuation on early adoption.

General practitioners and specialists differ in théent to which they use
various information sources (Jones, Greenfield, Bratlley 2001; McGettigan et
al. 2001). Objective sources of information—jouraeticles and evidence-based
information from independent organisations, forragle—seem underutilised by
general practitioners (M. Y. Peay and E. R. Pea&3819994; Jones, Greenfield,
and Bradley 2001; McGettigan et al. 2001; Tobiralet2008). Instead, general
practitioners rely on the commercial informationoygded by pharmaceutical
companies through sales representatives. Pro&kegnd, and Walley (2003)
described general practitioners as largely readive opportunistic recipients of
new drug information, rarely undertaking an actiiermation search. In contrast,
specialists are close to new drug development ikaty lto be aware of new drugs
before their official approval (M. Y. Peay and E. Reay 1994). For them,
colleagues—from their own speciality or from othsecialities—and clinical
meetings are of greatest practical importance. kbthdifferences in the working
environments of the two groups of prescribers maplain these behavioural
differences (McGettigan et al. 2001). General {tianers work often alone—or
with just a few colleagues—for them, sales repreg®es and consultants may
represent the main channel to exchange professideas. In contrast, specialists
work in hospital settings—for them, regular inteiaas with peers facilitate the
diffusion of ideas and innovations.

Professional information and evidence

A drug launch is accompanied by a large volume mfbrmation, both
commercial and professional. Doctors for whom dsadety and efficacy are
paramount rely on established, scientific, non-camuial evidence—in general,
specialists represent the subgroup of doctors wteindependent research as the
key source of empirical validation for new drug®nds et al. 2000; Jones,
Greenfield, and Bradley 2001; Prosser and Wall&620

" Interviews and questionnaire surveys rely on tEtors’ subjective recalls of

prescribing events, possibly prejudiced by socesimhbility bias. This is a caveat
worth remembering in interpreting the results, esgly since sources considered
important in theory are not of greatest practic#ityi(McGettigan et al. 2001).
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Many research studies highlighted the rplkeer-reviewed journalgplay as
sources of information on new drugs (Coleman, Meremed Katz 1959; M. Y.
Peay and E. R. Peay 1990; Jones, Greenfield, aadieBr 2001; McGettigan et al.
2001; Jacoby, Smith, and Eccles 2003). Sometisiescialists even ask sales
representatives to provide information from theestfic literature (Jones,
Greenfield, and Bradley 2001), journal articlesrandomised clinical trisd and
meta-analysideing judged the best (Prosser and Walley 2006)both primary
and secondary care, sound research evidence warsekpo be very influential in
reaching prescribing decisions (Coleman, Menzetl Katz 1959; Jones et al.
2000; Jacoby, Smith, and Eccles 2003). Howeveneseesearchers contested the
value of peer-reviewed journals, considered exegelsitime consuming, out of
date, and overly complex by some doctors (Prosstialley 2003).

Several studies indicated thdiug bulletinsrepresent an important channel of
information about new drugs (McGettigan et al. 20Gtoves, Flanagan, and
MacKinnon 2002)—in theory, general practitioners sinérequently rate drug
bulletins together with medical journals as impott@McGettigan et al. 2001).

Specialist meetingpresentationsconferencesandsymposigprovide a highly
valued source of information, facilitate interacti@among doctors, and may
influence the early adoption of new drugs (Colemisienzel, and Katz 1959;
Buban, Link, and Doucette 2001; Jones, Greenfiait§ Bradley 2001)—early
information might act as a catalyst for early awass and positive evaluation,
through interactions with professionals at naticad international events (M. Y.
Peay and E. R. Peay 1994). . Most probably, deataore sensitive to new
developments attend more such forums, althougimdsdteee may be expensive
(Groves, Flanagan, and MacKinnon 2002).

Some degree ofssociation with an academic centrthrough teaching,
publishing, or holding an academic appointmentei@ample—shows a heightened
professional orientation and results in early aidopbf new drugs (Weiss et al.
1990).

Guidelines hospital formularies and protocols might also exert influence on
new drug uptake. In theory, specialists consither national formulary as the
second most important source of information on rdnwgs, senior colleagues
being the first (McGettigan et al. 2001). In preet Wathen and Dean (2004)
found that best practice guidelines have little aetpon new drug uptake in the
UK. Nevertheless, technological guidelines accamgzh by other sources of
information or personal experience trigger an iasesin prescribing new drugs.
Of course, new drug uptake might be constrainedwel as facilitated by
guidelines, hospital formularies, and protocols oB8er and Walley 2006).
Similarly to government policy(Griffin 1995), guidelines might promote
therapeutically innovative, cost-effective new drughilst prohibiting expensive
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new drugs (Jones et al. 2000). (However, spetdatian overcome formulary
restrictions by recommending new drugs to geneetjtioners.)

Prescribing decision support systepravide evidence-based recommendations
and help doctors identify patients who might bendfom pharmaceutical
innovations. They may increase the early adoptibtherapeutically advanced,
cost-efficient new drugs—general practitioners wise them are less inclined to
prescribe cost-inefficient new drugs (Greving e28I06).

Finally, personal experiencehas a high impact on doctors’ prescribing
behaviour (Buban, Link, and Doucette 2001; Jonesefield, and Bradley 2001,
Prosser, Almond, and Walley 2003). Individual ltimg might be urged by
exhaustion of other possibilities, by the doctgrstsonal curiosity, or by patients.
Trialling is essentially a reflective process tha#lows doctors to test therapeutic
outcomes and interpret evidence in the light ofeeigmce (Prosser and Walley
2006)—positive experiences with a new drug indub@nges in prescribing
behaviour, while negative experiences most likeldl to the rejection of the new
drug.

Commercial information

Although they place more emphasis on professionf@riation, specialists
might rely on commercial information for drugs ades their speciality. In
contrast, general practitioners indicate greateefgpence for commercial
information—time constraints and the broader ramfgeonditions they treat do not
allow general practitioners to review satisfactoréll relevant professional
information. However, for both specialists and gralfists, information from sales
representatives is often the first source of infation.

The commercial information is provided by pharmaoal companies.
Pharmaceutical companies aim to boost profits bgriporating new drugs early in
their lifecycle, by raising awareness among togfgesionals, and by maintaining
the new drugs’ first-choice statuses within thesspective therapeutic groups
(Groves, Flanagan, and MacKinnon 2002). Pharmaadunarketing not only
raises awareness—it evidently influences decisiaking too.

The prominence ofommercial informationn early adoption of new drugs was
shown—for example—by Avorn, Chen, and Hartley ()982. Y. Peay and E. R.
Peay (1988), and Prosser, Almond, and Walley (200B}eractions withsales
representativefave a particularly strong impact (M. Y. Peay &ndR. Peay 1988,
1994; McGettigan et al. 2001; Jones, Greenfield, Bwradley 2001; Jacoby, Smith,
and Eccles 2003; Prosser, Almond, and Walley 20@&jin et al. 2008)—early
prescribers use sales representative informatimmsively (Jones, Greenfield, and
Bradley 2001; Prosser, Almond, and Walley 2003;iffait al. 2008). Three-
quarters of US doctors consider pharmaceutical etiandx information useful
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(Kaiser Family Foundation 2002). In general, satggesentatives are viewed as
an expedient means of keeping up-to-date and aeguand processing drug
information—even when doctors intend to minimise timportance of sales
representatives, to avoid distorted, selective, amdrly positive information
(Prosser, Almond, and Walley 2003; Chauhan and Mas@8).

Pharmaceutical companies facilitate new drug avesm®mn many other ways,
including throughdirect mail conferencesandjournal advertisementsin peer-
reviewed medical journals, controlled-circulationuinals, or pharmaceutical
prescribing reference guides (Strickland-Hodge deoson 1982; M. Y. Peay and
E. R. Peay 1994)—or througiponsoring of continuing educati@ndfunding of
clinical trials.

If allowed, direct-to-consumer advertisinigg the mass media influences early
adoption of new drugs through patient requestoomBting the potential benefits
of new medications may stimulate unmet demandett tertain conditions or may
raise expectations of better relief than availapteducts—empirical evidence
showed that the percentage of patients who hadesteg a treatment for which
they had sought outside information was positiadgociated with early adoption
of new drugs (Buban, Link, and Doucette 2001). Tble of patients should
therefore not be underestimated, especially simrergl practitioners report that
patients often request new medications—time coimssraand the desire to avoid
conflict and increase patient role in decision mgkbeing quoted as reasons for
granting them (Prosser, Almond, and Walley 2003Jowever, Chauhan and
Mason (2008) reported little evidence of patientiencing prescribing decisions,
but forecasted increasing patient impact on newg drptake, as self-care and
patient-choice agendas gain increasing prominentiaether direct-to-consumer
advertising is actually effective in getting dostdp write prescriptions is still a
matter for debate in the literature (Glass and Ribsg 2004).

Finally, pharmaceuticadamplesinfluence new drug uptake, since doctors who
receive new drug samples are more likely to adogtain the others (M. Y. Peay
and E. R. Peay 1988).

In sum, pharmaceutical companies provide knowledgerease product
awareness, and direct further information acqoisit-they have a direct impact on
prescribing. In an environment of growing emphasisvidence-based medicine,
does professional information counterbalance cormalenformation? Greving et
al. (2006) found that general practitioners whg @ commercial information are
more likely to prescribe new drugs in preferenceotioer drugs from the same
therapeutic class.  Promotional information—theynatoded—continues to
determine the early adoption of a new therapeldissc



74 PANNON MANAGEMENT REVIEW
VOLUME 2 - ISSUE2 (JUNE 2013)

Communication among professionals

A wide variety of research showed thiatterpersonal communicatiobetween
opinion-leading doctors and their peers is a @itfactor in the rapid, wide-scale
acceptance of innovative drugs (Coleman, Menzdl, ldatz 1959; Williamson
1975b; M. Y. Peay and E. R. Peay 1994; Jones, Getstnand Bradley 2001;
McGettigan et al. 2001). Personal contacts prowddeeal stimulus, since key
opinion leaders present reliable, easy-to-diges¢smsnents of new drugs. While
other sources of information provide the nurturiggppundwork of necessary
knowledge, behavioural change requires the legstimgi power of personal advice
from informed and respected colleagues (Weiss 419810).

Coleman, Menzel, and Katz (1959) argued that mie¢work of informal
relations among doctors is highly effective in transferrimgformation and
influencing the diffusion of pharmaceutical inndeas—socially integrated
doctors introduce new drugs quicker than their miemated colleagues. The
finding was found valid for all three social stuiets of the medical community
studied (advisor, discussion, and friend networksiiy one caveat—the channels
of influence among doctors operate most powerfdilying the first few months
after the release of a new drug.

A significant amount of literature addressed itffeience of specialists on their
specialist colleagueBNeiss et al. 1990; M. Y. Peay and E. R. Peay 18&ban,
Link, and Doucette 2001; Jones, Greenfield, andilBsa2001; McGettigan et al.
2001). Consultants rely heavily on the advicealleagues regarding the utility of
new medications (Weiss et al. 1990; Jones, Grddnfad Bradley 2001)—they
rate their senior colleagues most frequently asonamt for new drug uptake
(McGettigan et al. 2001). In both theory and gragtthe number of contacts with
other doctors is the most consistent predictorasfyeawareness and prescription
(M. Y. Peay and E. R. Peay 1994). However, althodgctors who serve as
information sources for colleagues (whether ascasupf advice or recipients of
referrals) learn about a new drug earlier, theyhdoprescribe the drug earlier. In
contrast, doctors defined as information seekeretiner as seekers of drug advice,
sources of referrals, or conference attendeeshatreonly aware of a new drug
earlier, but also prescribe it earlier (M. Y. Peayl E. R. Peay 1994).

Compositiormatters too, not just the number of contacts. idgethe number of
specialist colleagues inside the main practicanggtinteractions with specialist
colleagues outside are also significantly assatiatith new drug uptake (Weiss et
al. 1990; Buban, Link, and Doucette 2001)—inforrcaimmunication channels
outside the main practice setting raise the likaldh of learning about therapeutic
advances.
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Local opinion leaderglay a particularly influential role in the diffiem of
pharmaceutical innovations (Greer 1988; Soumeral.€t998). Their evaluations
form the basis for consensus among their groupsrer@quisite for diffusion.

A vast amount of literature emphasised itifeuence of specialists on new drug
uptake in general practicethrough advice or example (Strickland-Hodge and
Jepson 1988; Feely et al. 1999; Jones, Greenfeld,Bradley 2001; Jones et al.
2001; McGettigan et al. 2001; Prosser, Almond, &alley 2003; Tobin et al.
2008). A significant amount of general practiceguribing is hospital-initiated or
hospital-led (Jones et al. 2000; Jacoby, Smith,Eeaes 2003). New drugs seem
to diffuse into general practice through a two-stefocess, with hospital
consultants as innovators and general practitionsr$ollowers, with perceived
uncertainty of new drug prescription thus signifita reduced (Prosser and
Walley 2003). However, Florentinus et al. (2008)irid no supporting evidence
for this model—general practitioners are respomsibt a considerable amount of
early prescription of new drugs.

Consistency of evidenaeduces uncertainty and promotes new drug uptake
(Prosser and Walley 2006). Perceiviedal consensusand conformismwith
consultants—or other respected professionals—dr atiher group norms is also
likely to shape prescribing behaviour (Jacoby, Bmdnd Eccles 2003). In
contrast, lack of consensus over best use slowsnddtwe diffusion of
pharmaceutical innovations (Chauhan and Mason 2008)

Finally, doctors who sit on decision-making bodiesuch as the drug and
therapeutic committees (DTCs) in the UK, for examplhich evaluate drugs for
introduction in formularies—appear to have a sgecfluence, due to proximity to
research and understanding of evidence base (ChamigaMason 2008).

Summary and discussion

For patients to receive the best possible cargptobave to consider the risks
and benefits of new drugs in conjunction with patieharacteristics. However,
healthcare budget limitations cannot be ignoredtaiting treatment for one
patient adversely affects therapy availability fother patients. Efficient
prescribing is a complex exercise, and early adoptif new drugs is the outcome
of interactions among prescriber, patient, drugl #oe interpretation of evidence.
The determinants of the decision to prescribe mi®réonnected in many—often
conflicting—ways. However, a rigorous review oétliterature revealed a number
of variables that produce consistent predictionarfy adopters.

At prescriber level, male general practitionersidgifly prescribe new drugs
earlier than female general practitioners. Foreigalifications and graduation
from most recently formed medical schools are agociated with higher rates of
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new drug use. Similarly, interest in particulainidal or therapeutic areas also
exerts influence on new drug uptake. Early adoptib special-purpose drugs is
more likely among specialists than among genesalighile drugs used for a wide
spectrum of therapies diffuse faster among geneedadtitioners. Partly related to
clinical interest, clinical trial participation ialso a powerful predictor of early
adoption. Finally, prescribing habits exert a gigant influence on the adoption
process. Not surprisingly, the greater the nunabeotal prescriptions written for

all types of drugs and the wider the prescribingfplio, the greater the chances of
writing prescriptions for new drugs.

At patient level, consistent predictors of new dupgake include young age and
high socioeconomic status—high income, high levielfasmal education, and
being member of the majority race / ethnicity of gtountry. Furthermore, poor
health status—either self-reported or due to comdibs or unsatisfactory
response to existing therapies—also promotes nawy wjstake.

At practice level, the volume of diagnostic and réapeutic activity is
consistently associated with new drug utilisatiohe-thigher the number of
healthcare services delivered, the more severdehéth status of the patients is
likely to be, urging adoption of new drugs.

Most drug characteristics can only be measuredtgtiaély, through in-depth
interviews and survey questionnaires. One excepothe marketing budget a
pharmaceutical company puts behind a new druglinénwith expectations, the
higher the marketing budget, the faster the adoptio

However, categorising early and late prescriberafoumber of other variables
is not possible, due to inconsistent results.

At prescriber level, the age of the doctor is aateth characteristic—in the
majority of cases, no association was found. Whsesciation was found, young
age favoured early adoption, in line with intuitioAt the same time, neither board
certification nor hospital affiliation associatemesistently with new drug uptake.

At patient level, characteristics of early recesreary from drug to drug, mostly
depending on the therapeutic goal and the targéeace of the drug. In line with
this, neither the gender nor the marital statushef patient produces consistent
prediction. However, of course, old age favoursptidn of drugs designed
specifically for the elderly.

At practice level, several variables yielded ingstesit results in quantifying
the likelihood of new drug uptake. Group practiassociate with new drug uptake
in some studies—most probably due to high humb&gatents in need of such
therapies rather than professional stimulation frooleagues—but not in all.
Practice location (rural or urban) also does nadjmt consistently new drug
uptake. Drug-related information and marketingvitgt have good reach across
geographic areas—the immediate demand for new dsugfimulated to a similar
extent in both urban and rural areas. Practie-simeasured either by number of
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patients or prescribing volume—also does not aagmcionsistently with new drug
utilisation.  Presumably, the innovative and cowatve behaviours of the
individual doctors can only cancel one another aditen summed up at practice
level.

Prescribing decisions cannot be captured withoudeioth interviews and
survey questionnaires—the list of factors identifie the previous section was
comprehensive, even if the review itself was nof new drug launch is
accompanied by a large volume of information. émeral, to judge drug safety
and efficacy, specialists place emphasis on estali professional information,
while general practitioners rely more upon comnarciinformation.
Pharmaceutical companies disseminate commerciarnmation and provide
knowledge, increase product awareness, and dirgbef information acquisition.

Integration—professional and social—appears to mengortant influencing
factor, with information relayed through direct, r@enal contacts proving
particularly powerful in new drug uptake (Colemitenzel, and Katz 1959; Greer
1988; M. Y. Peay and E. R. Peay 1994; Weiss €t1280; Jones, Greenfield, and
Bradley 2001; McGettigan et al. 2001; Tobin et2fl08). Specialist peers are the
most powerful contacts among hospital consultantghile both sales
representatives and hospital consultants drive devg uptake among general
practitioners. This possibly richest medium of oaummication—and of influence
over new drug uptake—has important implications fmth pharmaceutical
companies and healthcare strategists. Pharmagkoatimpanies should continue
to devote significant proportions of their markgtinbudgets to sales
representatives, and should target customised acidntigically valuable
information at key opinion leaders. At the sameeti healthcare strategists should
be very careful with projects that rely on electcodatabases—efforts to utilise
objective information to improve prescribing hadlégoous outcomes (Chauhan
and Mason 2008), and healthcare strategists slpoefdrably rely on specialists to
systematically disseminate new drug information piregcribing guidelines.

This article has shown that early adoption of nemugd is an extremely
complex process. The diffusion of pharmaceutinabiation is the outcome of
interactions among doctors’ prescribing behaviodogtors’ social networks, and
pharmaceutical companies’ product strategies, withealthcare institutional
settings—outside the US—established largely by gowents. Due to data
constraints, only Glass and Rosenthal (2004) chetrofor the impact of
pharmaceutical marketing on early adoption of newgs. However, their product
strategy variable was an aggregate reflecting iteeaf the marketing budgetot
a prescriber demographic ompeactice characteristic—an issue for examination
by future research.
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Doctors’ individual characteristics and social rattions are of particular
importance in their prescribing behaviour, prindpaamong specialists.
Predicting doctors’ prescribing behaviour is a cemmnd multifactoral exercise
in itself—just as much a challenge for researckthfuture as it has been in the
past. So far, researchers have failed to makeraecand consistent predictions
regarding doctors’ early adoption of new drugs. nééforth, research into early
adoption of new drugs should most probably be thdamot only towards the
specific characteristics of doctors, patients, pfereutical companies, and the
drugs themselves, but also towards the interacteomeng characteristics and
social networks. To this end, lyengar, Van dent@&udnd Valente (2011) carried
out pioneering research by combining individuallemew drug adoption data,
demographic data, social network data on discusaimh patient referral ties
among doctors, and individual-level sales call datavided by a pharmaceutical
company. The authors found evidence of socialagpah in new drug adoption
(after controlling for doctor-level marketing effsy and argued that targeting
heavy users (a practice common in the industrg)geod pharmaceutical company
strategy—doctors not only have a higher custonfietirie value, through exerting
more social contagion, but also a higher netwotieza

The recent availability of administrative data fromealth insurance funds
(Pham et al. 2009; Barnett et al. 2011; Landonle®2@12) might also enable
researchers to construct and combine social netwdata with the socio-
demographic and professional characteristics oftadsec Such data allows
researchers to construct patient-sharing netwoherava link between two doctors
represents caring for the same patient—due to red¢fepatient self-selection,
administrative rule, or even chance (Barnett e2@l1). In general, to coordinate
patient care, doctors have to communicate reguiarty effectively with the other
doctors who share responsibility for the same p&tié€Pham et al. 2009), enabling
them to influence the early adoption of new drugs.

The model for understanding the diffusion of pharewdical innovations is not
pharmaceutical company—doctor—patient, but a moidisle doctor as the node of a
network involving pharmaceutical companies, othertdrs, especially specialists,
patients, and features of the drugs themselvesscHbing is a form of social
action, which involves understanding the networkhimi which the individual
doctor is embedded.
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