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Summary

There is little evidence on technology adoption in dentistry. Dentists are the ones who
purchase and provide the technology. The objective of this research was to géther
information on the determinants of the rate of adoption of dental technologies among -
dental physicians. For this reason, a nation-wide cross-sectional survey was conducted
among all licensed Canadian dentists to measure the adoption of general dental

technologies.

Multivariate regression analysis on the data from this survey revealed that the dentist’s
specialty, whether they own their practice, the time elapsed since their graduation, and
the source of information on dental technologies are significantly associated with the

adoption of these technologies.

The results of this study inform all stakeholders at micro, meso and macro level on what
types of clinicians are more likely to adopt technologies in oral health. This will ease
formulating strategies on how to assemble the information about dental technologies and

to improve the adoption process.

Key words: Health technology assessment — oral health — technology adoption — Dentists

" — health economic evaluation
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Résqmé

Il existe peu de données sur 'adoption des technologies en dentisterie. Les dentistes sont
ceux qui_ achetent et qui utilisent la technologie. L'objectif de cette recherche est de
recueillir de l'information sur les déterminants du taux d'adoption de .tc'echnologies
dentaire parmi les dentistes. Une enquéte transversale a 1’échelle nationale a été menée
auprés' de tous les dentistes canadiens licenciés, pour mesurer l'addption des .techn'ologies

dentaires

L’analyse de régression multivariée sur les données de ce sondage a révélé (iue selon la
spécialisation des dentistes, selon s'ils sont propriétaires de leur pratique ou non; le temps
écoulé depuis l'obfention de leur diplome, .et les sources d'inforrhation sur les
technologies de l‘aft dentaire sont associés de maniére significative a l'adolption de ces

technologies.

Les résultats de cette étude informent sur les types de cliniciens qui sont le plué
susceptibles d'adopter des technologies de la santé bucco-dentaire. Ceci facilitera la
formulation de stratégies sur la fagon de rassembler les informations sur les techniques

dentaires et d'améliorer le processus d'adoption des nouvelles technologies.

Mots clés: évaluation des technologies de la santé - santé bucco-dentaire - adoption -

technologie — dentistes - évaluation économique
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Section 1- Introduction
1.1 Adbption of new health technologies

The demand for health care services is rising in the face of resburce limitations [1].
Thus, like any othef good or service, there will never be a sufficient quantity of
resources available to meet demand. This is the economic concept of scarcity, as
fhese' goods and services are in short supply and will always have a higher
démanci than what is available. Consequently, scarcity of ﬁnaricial, human and
teéhnological resources is the major caﬁse of today’s health problems. Asa fesult, '
- decisions rﬂust be made in the health care sector for the allocation of thé goods
and services that will result in the maximum total beneﬁt for the members in the

_ community. This is the concept of economic efficiency [2].

It‘ is believed that the adoption of sophisﬁcated and costly health tecﬁnologies is
- the major driver of the_ growirig c_osfbf health care services [3-6] . As new
technologies help patients to reduce morbidity and mortality, they pose a heavy
financial pressure on already overwrought healfh systems. This threatens the

financial sustainability of health systems and public health care budgets [7].



| Some researchers advocaté fof the study of hurri_an behéviér in a_ssessing the
adoption and utilization of technologies. The most comprehensive of these is the
Triandis’ Theory of Interpersonal Behavior [8] which encompasses many of the
behavioral factors found in other models sucﬁ as Tﬁeory of Planned Behavior [9]
’or the Technology Accepténce Model [10] by considering bultural, social, and
moral factors that are not accounted for in other models. Most managers of health
organ-izationé name “Organizétional” factors as the most important in user’s
“acceptance of technology. Examples of ‘these factors are reengineering,
organizational structure, management quality; political and cultural ﬁrocesses
I_ [.1 1]. Wher__eas_ some others thinkﬂ that “Group” factors, such as professional values |
"and cultqre, and user satisfaétion are impoﬁant [12]. “Individual” factors are also
naméd important in forming user’.sA acceptance. Attitudes, user satisfaction,
motivation, user involvement and participation are classified among these
fac'tors[13].‘ ‘And the lasf of these factors are the Environmental level faéfo’rs
which include .broad categories such as economic, go'vernment, technological,
and cultﬁral factors [14, 15]. However, most of these studies concentrate on the
implementation process of technology rather than the adoption process; The
important question in assessing the adbption'bf/ a :spec;iﬁc technology is, “what

- kind of physicians adopts the technology?”



Health economists blame the nsing costs of health care within the last two
" decades to the implementation of cestly new technologies rather than increasing
prices of existing technologies [16, 17]; Fﬁ_edman in his study of “The rate ef
adoption of new procedures among physicians” discusses that the physieian
adaptability towards a new technology depends on the fellowing criteria [18];

1) Specialties, even when controlling for other characteristics, differences in the
rates of adoption of new procedures V, among specialty greups remain'.
Radiologists being the most closely tied to neW equipments are leading with the |
highest rate of adopting of n.ew procedures whereas obstetrics and gyneeologists :
wefe found to have the lowest rate of adoption of new procedures. |

2) Type of practice, on average physicians in solo practices adopt fewer new
procedures than their countemaﬂs in group practices do, including the hospitals.

3) Years of practice, he claims that the rate of adoption of new procedures by
years of practice although of small magnitude is statisticallAy significant. This
‘results from two factors; a) older physicians are less interested in restructuring
- their methods of practice ahd b) the nevster graduated physicians are likely to have
received more recent training than their older counterparts. |
4) Ag’ev of p}_tysieians; up to the age of approxirriately 50 Years, age has an |
increasing impact on the number of new pfocedures adopted by physieians.
Beyond that age, it has a decreasing effe'ct.‘

5) Board certified physicians; tend to adopt more new procedures than physicians



who are not board certified.

On the other hand, Phelps in his review of “Diffusion of Information in Medical
Care” in assessihg tl.le. US medicél market, states number of economic and
~psychological factors that might lead physiéians in adopting a neW technology
[19]. These factors are;
1) Comparative profitability between the old and néw treatment. -
2) Physicians may gain soﬁe reputation value.by being “out in front” on new
treatmerit_'s.
3) Physicians like others prefer to do new things when available to' them, a trait
thatl is captured in the idea of “Technological Impera_ﬁve”. This term stems from
the beiief that when a clinical intervention is pbssible an.d safe it should be
uﬁdertaken without regard for its costs and benefits.
4) There is a lack of informatioﬂ about the effectivéness of medical technolbgies
at the tim_e when most of these téchno_logies are alfeady in use.
Hillman [20] in his cot;lparative' analysis of the adoption and diffusion of MRI _
and CT scan in the US, names two rﬁajor factors in adopting higil cost
technologies. One is the "Attributes of Technology", which includes the ﬁme'of
introduction of technologies, tﬁe order they' appear and their integrations into

hospitals. The second is the set of "Environmental Factors" such as the



reimbursement policy that is 'k_nown. as a major determinant of the rate of B
diffusion, regulations at the, time of adoption and market factors in which
. competition among hospi_tals for patients and how physicians may encourage the
adoption play a role. Friedman [21] in his case study of Neonatal Intensive Care
conﬁrrps his predeceesors’ findings in that the decisioﬁ of a hospital to offer the
technology is associated ‘with teaching status, patients demand and market
concentration of major competitors. Therefore, it is evident that the adeptien _of
new innovative health technologies is a complex process that is contingent upon
personal, i_nstitutionaL econorﬁical and ehvironmental variables. Unraveling this
complexity requires detailed study of the adoptive behavior of those who decide
to adopt and pro;/ide the technology in a pertinent setting in wh_ich the technology

would be used.
1.2 Oral health in Canada versus other developed countries

Dental diseases are the feurth most expensive d.isease to treat in industrialized
nations [22]. In 2000, the European Union spent a tofal of €54 billion on oral

- health care [23]. In the United Statee, spending on oral health care services,
including the prevention and treatment of dental caries; reached a shocking $81.5
billion in 2004 [24]. Howegler, this remarkable cost cmelly underestimates the

real amount spent on oral disorders each year. On top of $81.5 billion, one must



consider the additional tens of billions of dollars required for direct medical. care
and indirect costs a'ssociated with severe early childhood caries,
temporomandibular disorders, trigeminal neuralgia, cleft-lip and palate, oral and
pharyngeal cancers, autoimmune diseases and injuties to the head and face. The
‘costs continue to rise if one t;lkes into account the resulting loss of productivity
from the nearly 170 million hours of w.o’rk lost'each year due to dental diseases
and dental visits [7]. Unfortunately, the dentel literature does not provide
specific estimates of the economic burden of oral diseases in industrialized.
countries. It hae been shown upon evaluatien that preventive pro gréms targeted
for the reduction of dental caries alone, have resulted in a Substantial sav'ings_. of |

the overall dental expenditures worldwide[22].

It is clear thatt oral health is ai considerable economic activity in most developed -
countries [24]. During the ‘19A9OS, in Canada, oral health expenditures increased‘
by 64% ever;lll, from $4.13 billion to $6.77 billion. This rate of increase in oral
health spending surpassed the rate of growth of in_ﬂatiori and total health |
expenditures, Which rose by 18.4% and 47.1%, respectively, over the same time
period. In terms of the direct econemic costs of illnesses in Canada, oral liealth
care expenditures in 1998 ($6.30 billion) exceed.ed those of mental disorders

($4.68 billion) to rank secorid to cardiovascular diseases ($6.82 billion) [25]. In |

“the United States, oral health care spending grew to an astounding $81.5 billion in



2004. Consumption of oral health services has reached its highest .pt)int in history
and will continue to increase as the demand.for these services grows. In fact, the
'.direct cost of oral health care in the Unitéd States is projected to reach $167.3
‘billion in 2015 [24].. In Canada, 2007 expenditures on dental services wére
forecasted fo make up %6.2 .or CN$9.8 billion of total health care expenditures

[26].

. In most developed countries oral health is a private market and public funds
account for only %10-15 of total expenditures in oral health. This means that for
the majority of the population oral health care services are out-of-pocket

. i . .
expenses. This is a major contributing factor to oral health disparities across

population groups at all ages in Canada.

1.3 Oral health technology adoption. in Canadé

In an optimall hypothetical health care system, one would expect that new
technologies after their ’proper assessments of safety with favorable cost-
effecfiveness ratio be rapidly adopted: Th_e new technology would meet. the
equity and efficacy req_u_ireménts and would be available to everyoné in need. Th'e |
truth is the adoption and .diffusion of most technologies is not scientiﬁcally_"or

socially optimal. As Deber and many others, shown costly health technologies



follow a r_ecognizgd path of adoption [27]. The_carly adoption begins from largé
hospitals vaith much greater resources and highly trained staft to smaller ones.
: The inescapable fact abéut a publicly funded system like the Cahadian health
care syStem is the government involvement. Goveﬁnnént 1s extensively
implicated in financing and management of health services. In‘de.aling with high
cost technologiés this involvement is much more apparent. In the Canadian health
care system, provincial governments finance hospital care and manage the

hospital orgahizations but they do not produce hospital care.

The truth remains that in Canada like most indusfrialized countriés, oral health
care is considered by the majority of the'population as private cafe for which
patients have ‘to bay out of their pockets to receive the care. Thereforé, the
studied mechani-sms for adoptihg ﬁew health ytech'nologies 1;nenti0n6d in section

1.1 of this chapter may or may not be applicable in oral health.

The aforementioned behavioral models enhance our knowledgé on identification
of barriers that éan interfere with adoption prpcesses,'however, each of those
models address specific theoretical problems out of particular disciplinary
conce‘rns.v So tpe questiqn still remains as to wh.atvare the determinants that affect |

the adoptive behavior of a health care professional?



With the present rapid advancément of knowledge and _teqhnology, clinicians are
: 6verwhe1medl with innovati;/e technologies. However, most ciinicians have little
knowledge about thé effectiveness_ of these new products, nor flo they understand
how to assess these innovations. Unlike high medical-techndlogies, spch as MRI
and CT scanners that require elab.orellt.ev decision making ‘schém‘es and funding
resources By' hospitals and governments, dental technologies are low tb medium
intensity technologies, in that their adoption' does not requireA extensive
discussions and meetings by corporate decision makers [28]. Individual dentists
are the ones who decide, purchase and implement these technologigs into their
prac_tibes. Thercfore; it 1s importaﬁt to realize how dentists acquire new.
technologies in oral health and, more impbrtantly, whether there are determinants

that may contribute to their adoptive behavior of new technologies.

It is also kﬁown that physician’s bghavior is influenced by a number of factors inv ‘
addition to patient outcomes. In effect, physicians seek fo optimize personal.
gratification, and the benefits realized from being on the cutting edge may play a
role in individuals’ adoptive behavior by contributing to their personal

satisfaction [19, 29]. ' .

Other personal characteristics may affect their likelihood of adopting new

technologies. The effect of gender, age, trainiﬁg, expertise and the type of
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practice as whether the physician practices élone or in association with other
physicians, as well as the _locatio_n of the practice (rural.v‘ersu_s centrlal regions) are
well documented in the literéture [9, 11, 28, 30, 31]. However, our search has
revealed nb reference in orai health which may have addressed the effeét of these
' fac_tdrs in oral health- technology ad.optic)n.. Therefore, wé believe t_his reseérch is
the first of its kind in eﬁploring the adoption vlof oral health technologies among

dentists. '

Fdr this reason, we have decided to conduct a national survey to assess the fate of
adoption and the factors that inay play iﬁ th¢ édoption of inﬁovativé ofal health.
technologies. This will aid us in estéblishing the adbptive. behavior of dentists in_
other private health systems where deﬁtists p.lay‘ an importént role in making

decisions on the diffusion, adoption and implementation of a new technology. -

We have élso listed a set of barriers that are known to negatively affect
physicians’ adoptive behavior in choosing particular health technologies. The
high cost of the technology, inadequate expertise and training, insufficient
information about the safety and éffectiveness of the technology, fear pf liability,
lack of patient demand,_ lack of proper clinical set-up, and lack of trained staff are
among the plausible .barriers in adopting health techﬁologies. Some dfﬁer studieé

suggest that the referral to other specialists and the fact that the same technology

hl
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is offered at other health facilities nez'ir“by, may hinder the adoption of the

technology.

We have carefully assessed the relevance of all the aforementioned factors and
considered the elements that may affect the adoption-of dental technologies by
dentists (Fig. 1). We then designed our questionnaires based on the results of our

personal interviews and consultation processes with other dentists.
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Fig 1. Oral Health Technology Adoption
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1.4 Oral health Technology Assessment (OHTA).

In Qral health, like _in ahy other rhediéal field, limited infrastructuré and resources
hinder the provision of basic_ health servi'cés, let alone the oral health treatménts, :
to low-incofne populationé. Subsequently, ofal health is often neglected, as over
90 percent of caries remains untreated in developing_.cdmmunities [32]. Knowing
that oral dis_eéses are the fourth most expensive to treat, managing these diseases
poses a globél heaith dilemma [33]. Therefore, éffordable and feasible
preventive strategies aré needed to aVoid_ the tremendous cost of dental 'caries_

treatment.

Considering'the economical, social, industrial, ethical and legal importance of the
provision of oral health in our community, it is surprising that thefe is still no
established framework to use HTA to assess ‘oral health technologies 1i_ke other
innovative ‘health technoiogies. Oral health .in Canada like mdst other
industrialliz.ed countries is rﬁainly private. Only those who receive. ‘social
.assistancé and children in some regions are covered under a public dental health
plans. Thé most recent example of this privatization.in Canada was the lobbying
of Québec dentists to stop treating childrén and social welfare récipients Covefed
undef the public health plan. In 2008, the ge.neral association of‘dental surgeons
| in Qﬁebéc has asked all his members to opt out of the public.health .plan due to

the increase in operating cost. Therefore, the majority of the population will have
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to pay for their dental treatments 6ut_ of their pocket. In this pfivaf_e market, other
than sporadic inspections by local regulatory ass_ociatiqns, theré is | no
accountability for the new dental technologies that avail themselves to dentists on
a daily basis. Oﬁg should also considér th(.: impact that industry imposes on

dentists .

It is suggested that’the decision making procéss would be much simpler in a
private health care system than the publicly funded one. This may be the case,
where most decisions are taken at the micro level. Dentists often are the ones who
choose, adopt .and implement the technoiogy in their clinics. In this regard, one
should also consider that dentists like their medical counterpérts may bé
influenced by the medical and dental industry. Indust'ry’s promotionai strategies
to facilitate the adoptipn of new innovative technologies pl‘ay an important role in

their adoption.

In this prlivately funded heélth care, HTA will still have to consider th.e same
factors that involve the diffusion of the technology with the exception that the
decision-making environment 1s less chaotic. This is due to the fact that most
decisions on the adoptionvof a dental technology are taken at_micfo level by
dental providers.

~ There is now a call for the recognition of the importance of technology
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assessment in oral health among industrialized  countries [34, 35]. Up to now
there is no ofﬁciaj document that cohsiders the use of HTA for as.‘se‘ssinlg oral
health technologiés. in Canada. Fof muéh the same reasons that medical
technoldgies are rigorously assessed, oral health technologies need to also Be
evaluated. It seems that who pay's-for the technology makes the differénce on

how it is assessed.

Most so-called technolo,gy. assessment studies in dentistry are focused on the
clinical supeﬁoﬁfy of a particular teéhnology. or the economical evaluations, the
bulk of which is uﬂder cost effectiveness studies [36]. The. undisputable notion
that the cost of a dental technology is crucially important in sustaining its
provision tends to overshadow the importance of other 'éspects of the technology.
Thé social, industrial, ethical and legal assessment of the technology is also
important, especially once the use of that technology is considered the standard of

care. -

The determination of a technology’s' stage of adoption and diffusion may be the
primary purpose of\an assessment, which iﬂdicates that there is no single correct
time to conduct an HTA in both medical and dental health care [37] . It is for this
reason that we designed this study to determine the rate of adoptipn of general

dental technologies among Canadian oral clinicians.
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Section 2 — An investigation of the a‘doptioh of dental technologies amongst

Canadian dentists -

\

2.1 Manuscript: Oral health technology adoption among Canadian dentists
(submitted)

V _Shahrokh Esfandiari, Reza Majdzadeh, Jocelyne Feine, Renaldo N. Battista

Abstract

Objective: We designed this study to determine the variables that influence the
adoption rate of oral health technologies amongst Canadian dentists.
Design & Setting: In this cross-sectional study, we sent an anonymous survey

questionnaire to all licensed Canadian denﬁsts, bofh general practitioners and
specivalists, who were member of the Canadian Dentai Association (CbA). A
three part quesfionriaire accompanied by‘ a postage prepaid envelope was sent
with the April 2006 volume of the Journal of the Canadian Dental Assocliat‘ion in

~ late march, 2006. No second mailing was performed.
Participants: As of April 2006, 19,293 dentists were registered in Canada,

extraneous to their CDA membership. By October 2007, we . received 1781

responses.
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Main outcome measures: We planned to measure the effect of age, gender, .

~ language, type of specihlties, ownership, association with other dentists, and the
location of practice on the adoption of any diagnostic or therapeutic technologies
during the last 12 months. We successfully measured the effect of these variables

on the adoption of new oral health technologies.
Results: Our multivariate regression analysis showed significant association

between Vexplanatory vaﬁaﬁles; agé, ownership, and tﬁe specialty of Canadian
dentists with the newly. adopted te;:hnol'ogies. The younger denti'sts, who were in
practice for less than ‘eleven years, were. signiﬁéantly more likely to ad;)p£ newA
technologies than. théir older counterparts (30+ yéars in praétiée) [(OR 1.53,
95%CI V(1;17 to 2;03)]. The ddds of those that owned their practices were 1.37
times higher to adopt the new technologies than those who did not own their
'pfactices [95%CI (1.06 to 1.76)]. Periodontists were the only specialis&s who
adopted.new technologié,s at signiﬁcantly higher rate than‘géneral practitioners’
[OR 4.12, 95% CI‘ (1.57 to 10.79)]. Clinicians who used meeting, discussion with

other colleagues, continuing educational courses, and internet were more likely to

adopt new technologies than those who did not. -

Conclusions: This study provides evidence that the rate of adoption of new oral

health technologies among Canadian dentists depends mainly on dentists’ years 1n
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practice, practice ownership, information sources on the technology, and their

specialties.
Introduction

Wh'y should we study health care technology adoption? Health researchers
produce increasing amounts of important new technologies in health care.
However, there is a large gap between what it is claimed the new technology can

do and what patients actually receive [38-40]. An important reason for this gap is

the unclear adoption process of the new evidence.

- New health care technologies are produced at an alarming rate. It is believed that
the adoption of innovative medical - technologies may increase health care
éxpenditures [41-43]. ‘Although these new technologies have been proven ih
efficacy studies to alter and, in most cases to impro?ze patign‘t outcomes, in many
cases the asses_smént on the effécti;/eness of these technologies is only available
after technologies have been adopted and wi.dely used [44]. |

There is still a great lack of understanding as to .hOW' physicians adopt and’
imi)lement guidelines in their practices [38]. Although the adbption and use of

"new innovative technologies is guided by the expectation of improved clinical
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outcomes, these decisions are mostly based on less than sufficient deta. However,
despite the rapid increase in medical information, -there is no identiﬁed mégic'
bullet for the adeption and implementation process, and few published studies on
tlie topic [18, 45]. At best, we can identify a specific guideline strategy for a

specific technology that may not apply to all other related technologies [40]. |

Therefore, to facilitate the rate of adoption and dissemination of new . effective
health care technologies, studies are needed to understand the incentives and the

barriers in this process [46].

Factors to consider when assessing oral health technology adoption

Dental technologies are good examples of m.edium and low intensity health
technologies.whese adoption do not require m.obilization of many ﬁnancial and
human resources. As opposed to, .high intensity health technolegies (i.e. CT scan,
MRI,...) which require intense mobilization ef resources for their adoption and
d_iffilsion into the health system [28]. For medium and low intens.ity technologies
the’ classica_l theery of 'diffusien may explain the pheno_menon of health
__technology adoption b}? physicians (in this case, dentists). This theory stems from |
recognizing facters that are associated vizith the innovation, the characteristics ef

those who adopt it, the dynamics of the system in which it operates, and the
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setting in which practitioners perfofm [47]. Battista in his eérly work on
innovation and diffusion of health technologies [28], has iaentiﬁea three
determinants in health brofession_al adopt_ive behavior. 1) Cognitive determinants
that refers to physicians’ knowledge of the new technology, 2) Sociodemographic
determinants wﬁich may determine the professional’s attitude téwards ‘adoption of
the new technology, and 3) Organizational determinants that consider the effect of
_t}'1e healtﬁ system in which physicians practice on their adoptiv¢ behavior.
-
Other researchers have stated that using the behavioral approach can help us
Understand the health technology adoption process [9]. Tﬁe behavioral approach
| coﬁsidérs usiﬁ_g organized activities or p‘olic_ies.that .inte'rt."ere' with the process or
ﬂko of human behavior. Howe\\/er, as important as this approach is in |
undefstanding tﬁe health technology impleme‘ntatilon proceés, it cannot completely
.. expléin the adoptive attitude of the users of technology who are mainly heaith
care workers ém_d physicians. The available literature on human béhaviof does not
singlé-out any one approach as optimally effective in thé adoption and the use of |
téchnology [30]. In fact, behav.ioral science concludes the extremely complex
. nature of human adoptive processes. After their-systemgtic reviews of health,
information, and 1t.)elylavior/organiz.ation literatﬁre Kukafka et al. [30] concluded

that;
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“. there is miuch to be learned about successful implementation of information
: systerﬁs in healthcare organizations. While'beh.aviéral theory SUpports thé notion
that usage behavior should be viewed frorﬁ a multi-dete;‘minant p\erspeétive, none
of the studies in our sample included a sufficiently broad .set of the empirically.
investigated. .influencing factors. T his ﬁnding ‘may provide additional
understanding of why impfementation is extremely difficult to achieve, and why it
is necessary to continue developing additional insights'. into the reason for high

failure rates associated with underutilized systems.”

-So far, researchers have identiﬁed some key factors associated with
implementatioln and ﬁser acceptance o.f Infor'r'nat.ion Te’chnologiés [11]. These
factors emerge from academic disciplipes, such as péychology, sociology,.social-
psychology, social anthropology, organizational behavior and d'e.vélopment,
management, 'ahd cognitive sciences. An assessment .of six health technologies

- across \'ter.l industrialized countries démohstrated a vast disparity in adoptioh and
diffusion of these technologies [48]. This clearly éontradicts'the neat evidence-
based ideblogy in these countries. Thereforé, the n_eed is great to'. invent tbols for

policy makers that will enhance the adoption of health technologies.

Wouldn’t it be much simpler for policy makers and decision makers in.health
systems to know what type of providers (physiciaﬁs) will be more inclined to

prescribe a particular type of technology? This kind of information could be
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useful to devélop educational approaches to shape ph.ysicians’. adoptive behaviors

towards safe, efticacious, socially accepted and cost-effective health technologies.

Education

If any single determining.factor could have beeﬁ named ._as the factor in health
-teéhnology adopﬁon by phys'icians_, it Wouid have been the effect of education on
the adoption. It has been shown that educatiﬁg physicians iﬁcreases the rate of
adoption of new technologies by this group [6—9]..- Today, many Inves'tigators. '
believe that since physicians’ practice beliefs influence their attitude towards
technology adoptibn, educating physiciéné based on their specialty is far more
effective than using generié messages in encouraging compliance with the most

“recent evidence-based guidelines [8].

Age and gender

In a study of variation in recommendations for cancer screening among primary
care physicians 1n New Mexico by Herman et al. [49], it was shown that fhe
introduction of evidence-based screening only slightly influenced screening. rates,
with younger physicians and those with university afﬁliation's. more likely to

. follow recommendations. They also noticed that female physicians were more
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likely to ehdorse screenings tﬁan their male counterparts [8]. The effect of ége
and gend‘er in ﬁhysician’s adoptiVe behavior in using é specific health technélogy
like hormone replacement therapy (HRT) ié underscored by the facti tﬁat' a'mong‘
physicians - similar inv age and training, ‘m’ale physicians discussed HRT

significantly more often than did female physicians [50].

Compensation methods, practice ownership, and expertise

It has be.cn. shown that health technqlogies are favorably adopted if they are
‘sim.ple, ﬂéxible, effective, do not impede autonomy; and are not used punitivély
[;.1 1]. It was also shoWn that'physicians’ qorhpensaﬁon method.s. alter the way that
they hsé or offer tcchnoloées to their patienis. Further, it is believe(i that those
physicians who own their practices show different adoptive"beh'avior patterns than
those who work on salary [51]. The level of physician’s experience is also
believed to have an effect on téchnology adoption [52].' While some researchers
found that physician’s gender may affect their adoptive behavior, others believe
that the lévél of expert‘ijse requirgd, the cost of the new technology, the l\dcation
where it is delivered, and the time it will require to form an acceptable level of
expertise determine the adoption_ of vnew technologies. [50]. To this effect,
Andrews et. al. [53] i;l their cross-sectional survey among primary care

practitioners in the state of Kentucky, USA, found that practitioners in rural areas
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have different adoption raté; for online health technologies than their counterpatts

who are affiliated with centers in metropolitan regions.

To’ assess the adoption of the oral health technologies among Canadian dentists,
we designed a survey instrument that largely takes account .of the aforerhen_tioned ‘
factors that may or may not i‘nﬂ‘ue‘nce the adoptive behavior of dentists. Our
questio'nnéife lists é detail’ed set of predictors that could affect the adobtion rate of
dral health technologies among' these cliniéians. Since ‘our litérature review
sﬁowed no réference to. similar surveys in oral health, we believe‘ that this national
anonymous survey is thé first of its kiﬁd to assess the predictors of oral heglth

technology adoption.

Methods and Materials

‘Feasibility study

.AWe adopted and. modified the only North American found questionnaire on the
rate of adoption-of medical technologies. This questionnaire was used amongst
medical physicians by the Americaﬁ'Medical Association’s Socioeconomic
Monitoring System [54]. Eﬁglish and- Frehcﬁ language versions of the

questionnaire were develbped using a forward backward technique [55, 56]. The
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questionnéire had three parts: 1) general information on sociodemographic
variables and pract.ice status, 2) general technology, and 3) implant' technology. A
feasibility study was performed among a representative sample of 50 dentists in
~ the Greater Montreal Région prior to the nationwide survey. In this study, we
détermin'ed the 1) general applicabi.lity, 2) reliability, 3) acceptability, 4) validity; |
and 5) the amount.of time needed to complete the questionnaire (Table. 1 aandb).
‘This was done by fwo undergraduate denftal students. The questionnaires were
sent to clinicians by email df fax, or handed m person to all clinicians. All
questionnaires were collected in person and quickly reviewed for completeness.
The completed questiOﬁnaife was then pré-t_ested for comprehensibility and

content validity _with general dentists and dental students.

National survey

Based on the feasibility study, we have designed and rﬁddiﬁed a cross-sectional
. anonymous surve.y questionnaire that was sent to all licensed Canadiaﬁ_dentists,
general practitioners as well as specialists, who were regiétered with the Canadian

Dental Assbciati‘c')n '(_CDA'). This questionnaire also had three parts: 1) general
' 4 information ‘on sociodemographic variables and practice status, 2) general
technology, and 3) implant technology. The ceﬁiﬁcdtion of ethical acceptability :

for résearch involving human subjects was obtained from McGill University



26

Institutional review Board (Ap;;endix I). This three part questionnaire
acc'ompani‘éd with postage prepaid envelope was inserted in a polybag with the |
April 2006 volume of the Journal of the Canadian Dental Ass;)ciation (JCDA) and
mailed to registered .Canadian Dentists who may or may not have been a ﬁlember .
of. CDA. No second mailing was perfomied. The CDA has a record ‘of preferred
language of communication for each déntist, and this was used to determiﬁe
whicﬁ language version (French or English) IWas sent to each addre’ss..The English
~ and French language versions bf tﬁe quesﬁonnaire were pre-tested for their

‘linguistic equivalence (Appendices II & III).

All questions in oﬁr survey had categorical response options. The dependent
variable of iﬁterest in this report was “During the past twelve months, did you
perform for the first time any new diagnostic or therapeutic procedures that
reflected advancés in dental knowledge or technology?”

_ All statistical analyses were performed _by a bioétatician (RM) using statistical
softwares; STATA ver.9 and SPSS vér..13. The descriptive statistics and the
univariate analysis .of the explanatory variables were performed and further
- followed by the forward and backward stepwise multivariable logistic regression
analysis té explore any significant association between the explanatory variables.

and the above dependent variable.
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Results |
. - . .

As of April 2006, 19,293 dentists (15,646 English énd 3,647 Frcnch) were
registered in Canada.l The suf_Vey was sent to all registered Canadiaﬁ dental
clinicians in the April 2006 issue of Journal of Canadian Dental Assoéiation
(CDA). By October 2007,. we had received 1,781 responses. Descriptive statistics
_for ouf respondents, broken down by éractice location, gender, age, laﬂguage,
type of pfactice, praqt{ce status, and oWnerships are shown. on table 2. The._
percentages of our’.r.espondents frm_h Cénadian pr_oviﬁces greatly resemble those
‘provided by CDA throughout the country. These‘ similar-ities. are also observed
when cbmparing the gender and the type of practice of our respondents and those

of Canadian dentists.

A univariate statistical analysis for the association of the explanatéry'
(independent) variables and the newly adopted general technology by Canadian
déntists within the past twelve months was performed (Table 3). The information
from the portion of the study dealing with implant technology is used in a separate
study. This data indicates that the numbers of years that the dentists have been
practicing, which country th.ey‘ were graduated from, their field of specialiiation,
and “whether .they owned their practice or not, as well as, the sources of

information about the technology were significantly associated with the adoption
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of the new technologies. Based on these results we have created a model whereby'
variables that showed significant association with the "adoption of new
technologies were included for the multivariable logistic ‘regression analysis

(Table 4).

In terms of the number.of years in practice, the Qdds. of younger déntists, who
- have been. praéticing for l.ess than eleven years, to adopt new dental vtechnologies
1s 1.53 (P<Q.01) times higher than those of their colleagues who are in practice for
more fhan .30 years. Whereas the odds of adopting'the dental technologies among
those who are in practice from 12-21 and 22-29 years decreases to 1..5 énd 1.29

(P<0.01) respectively, compared to older dentists of 50+ years old.

Among specialists, Periodontists wére the onfy s‘pecialists compared to general
- practitioners who had shown significant willingness to adopt new dental
technologies (OR 4.12, P<0.01). The rest of the specialists had shown no
' signiﬁcatﬁ difference between the ratés of adoption of the new dental
_technologies with tﬁose of the general practitioners. The odds of those who owned
their deﬁtal practices to adopt new dental technologies.were 1.37 (p<0.02) times
higher than those who worked on a salary or .thosé Who received a percentage of
the billings in the practice in which ihey were aQSOCiated. Finaliy among those

dentists who had adopted a new oral technology within the past twelve months,
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the source of inform(ation bn the adopted technoldgy. played a éigniﬁcant role.i.n
their adoption. Professional meetings and conferenges, continuing _dentél
-education courses, discussion with other dentists, internet, and other (i.e dental
company sale representative, study clubs) were the sources with significant effect
on the tecﬁﬁélogy adoption (p<Q.05) whereas, dental journals and technology

“assessment reports produced by government agencies had no significant effect.

Discussion

An anonymous survey of Canadian dentists was carried out to assess the rate of
adoption of new dental technologies. In devising the survey, we have carefully
_ reviewed the me(iical and d.ental literature to find similar surveys that nﬁay have
been used to determine tﬁe rate of the ad_()pt_ion among health professionals. The
- only survey thét remotely rgsembled our field of interest was the one by Friedman.
in 1988, which used the resulfs of a national survey instrument with US
physicians on a long-term basis for the American Medical Association’s
- Socioeconor_nic Monitoring System [54]. This monitoring system provided a
unique opportu.nity for assessing the medical téchnology adoption process among
medical.ph'ysicians. Freidm_anl found that the spe'(':ialties, type of practicé-, years of

practice, the age of the physician up to the 50 years old, and the specialist board
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certification .izvere determining factors .in the rate of adoption of. medical
- technologies among physicians. Those experienced physicians who were 50 years
or older and vwere.not boatd certified were less likely to adopt new ‘medical
technology. in addition, Radiologists showed higher‘adoptive attitude towards
new technologies compared to other specialties. Based on these and other similar
findings, we Vdev"eloped, validated and pilot tested our survey instrument prior to

its nationwide use.

In most deYeloped counti‘ies, dentistry is‘ a private market. Dentists, wiiether
influenced by patients, sales representatives or even TV commercials, choose the
‘ techriologies that t}iey’see fit for their practices. Realizing what inspires dentists to
choose or abandon certain technologies over others may require psychosocial
analysis t}iat is heavily rootéd in behavioral science. The aim of this report is not -
to dissect the ind‘ividuali factors that may have inﬂuenoed dentists iii adopting
dental technologies, but rather to explore a set of common characteristics of

dental practitioners that could affect the rate of adoption of technologies in their

routine practices.

‘Allison and Bedos [57] who studied Canadian dentists’ views of the utility and
accessibility of dental research found a strong pattern of revising care associated

with the age of the dentists. They had noticed that the likelihood of altering habits
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| by Which dentists .care for their patients increased with age except for their oldest
group, aged 61 years and.older, in Whom they had noticed slight decrease. Based
on that finding, the authors inferred that the older clin_icians become, the more
likély it is that they willlcha‘nge their practice habits. However, we found that the
~younger dentists who had graduated more recently from d'enta_l‘ school (0 to 11
years) have a signiﬁc_antly higher willingﬁéss to adopt new dental technologies
than tﬁose with more work experience (30 years and more)..In fact, there was a
decreasing gradiént in the likelihood of adoption émongst' our dentist pobulation
~up to the age of 50. This finding is similar to Friedman’s national physician
survey [18]. Allison-éhd Bedés [57] used different ége categories (<31, 31-45, 46-
60, >60 years) than those in our study, which may explain in part the differ‘ence in
findings between these studies since thé age cut off of 50 years was not obsérved.
It can also be afgﬁed that the altering habits and adopting new general
technologies are i)erceived differently by dentists. Factors that éffect the adoption

of new technologies may differ from those affecting changes in physician’s

clinical habits.

The significantly higher Willihgness_ of periodontists to adopt new dental
technologies than other specialists could be due to many factors including their
training methods, and the type of new technologies available (ie, more relevant to -

this specialty).
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Despite Friedman’s ﬁnding thet the type of practice, that is whether physiciar-l.s
practice alone or in a_ssociation with other physiciaﬁ_s, influences the physicians’
adoptive behavior. towards new medical technologies (i.e. those who Were
associated with other physicians in group practiees were more likely to adopt new
technologies), we found no such association among .dentists in this Smdy.
Howe\}er, our results cohﬁrm -the ri‘otion that the power of decision making to
‘adopt or abandon health technologies. is still in the hénds of the landlord clinician
or the owner‘of the practice.

Those associate clinicians, who receive salary or a percentage of the practice’s
billing, irreepective of the_mode of reimbursement, demonstrated no significant
difference ih édopting or abandon\ing dental technologies. (it may be that clinicians
who choose to own their practices afe the type of people who are more willing to
take risks than those who ehooée to work for others. Commonly, the associeted

dentist who is not an acting partner in the practice has little power towards

purchasing a new technology.

It is naive to still believe that the relationship between fhe health professionals (in
this case the dentists) and patients is do'miria_ted by the physicians’ absoiute
éutonomy as ‘én informed agent who makes important health related decisions on
* behalf of .his/her patient [58]. Today, information is easily available at the

fingertips of all consumers. Thus, the previously one-sided patient-physician
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interactic_)ri is. now tipped towards the patient. Patients who constantly hear success
_stories of this and that new technology ‘become “technology-prone” [59].
Although consumers may perceive effectiveness to be -greater than the actu_al.
health gain of advanced technologies, they are also more likely to be well
informed about théir_parﬁcﬁlar health issues. For this reason, patients/consumers
often demand‘ that their physicians provide recent innovative technologies.
Because characteristics like _agé, ownership énd clinical expertise can determine
the rate of adoption of den.tal technologies among these health professipnals,
dentists should consider the possibility that péti'enfs may eventually choose certain

‘clinicians over others.

In an optimal medical care sys{em, new-technologies and innovations would b¢_
adopted rapidly once safety and efficacy are established and favorable cost-
- effectiveness ratios are predictéd. The Atechnologies would be purchased and
star;ed in the most efﬁcient and appropria.teAsettings and they would be available
equally to everyone in need. Payment would reflect the actual costs of
-appropriate and efficient medical care at all. times, fegard.less \ of which
technologies are uséd and whether thesf are cost se;ving or cost increasing [20]..
waever, there is now evidence that the adoption .of many health technologieé is
ndt scientiﬁéally or socially optimal [60]. Understanding the factors - that

influence the adoption of medical innovation and examining the impact of past
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health policies on adopted and diffused technologies are prerequisites for -

. developing a sound public policy.

The low response rate in our survey ‘is a limitation that could suggest a bias
towards adopters of technology. However, our participants’ distribution for
gender, 'ldcation and type of practice is signiﬁcanﬂy compa_.rable with those of all
~Canadian dentists doéufnénted by the Canadian Dental Association at the time of
the survey [61]. Therefore, we believe that our sample may repreéent the

Canadian dentists’ population.

In conclusion; the findings of this study provide uSefu] information for all three
levels of decision makers. At the micro level, patients and clinicians could.use
these findings to improve their relationships. This will make it easier for patients
to betfer understand thé adoptive behavior of their clinicians, while clinicians
strive for improving their weaknesses on adopting new heaith technologies. At the
" meso level, the univeréity and the hospitél administrators in a publicly funded oral
health care system méy use our ﬁndin_gs. to construct suitabié regulations in
provisfon of oral health in their inétitutiohs. Finally at the macro level,
go"vemment authoﬁties can use these findings to allocate resources in ways that

will ease the present adoptive technological gaps among dentists.
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2.1.6.1 Table 1. a) Sample description; féasibility study

35

% of sample

Variable ‘Sample N=50
Gender Men 41 - 82
Women : 9 18
Age 20 to 30 years - 4 8
30 to 39 years 12 32
40 to 49 years : 12 24
_ 50 years and above 22 44
-Type of practice o
' General practitioner 41 82
-Specialist : ’ 9 18
Practicing Solo . 3 46
Group o 21 42
Solo and hospital 1 2
Hospital & Group - : 5 10
Graduated from Canadian dental school 45 90
Foreign dental school 1 2
Canadian and foreign schools ' 4 8
Ownerships Owned ' 35 70
Not owned ' 15 30
Table 1.b) Applicability, validity and reliability; feasibility study
applicability Inter-observational applicability =028
“Internal consistency Cronbach’s alpha 0.7
reliability - Test-retest intra-class correlation coefficient r=0.75
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2.1.6.2 Table 2. Sample description; National survey

ntics

53 W}:
Oral surgery
kawﬁhjégdnﬁq\s; v
Oral medicine
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eriodonfic!

Prosthodontics
EEEN R
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2.1.6.3 Table 3. Crude analysis; National survey

During the past twelve months, did you perform for the Using technology during
first time any new diagnostic or therapeutic procedures ng new technology during 95% Cl _
that reflected advances in dental knowledge or technology? past year OR P-value
. : : Yes (%) . No (%) Lower  Upper
Female gender (vs male) 224 (28.9) 261 (27.8) 1.05 085 1.31 0.63
Age: :
30 years and abov, 314 (40.2) 73 (49.1)
01049y 24373 6
20 10 29 years 61 (7.7) 67 (7.0) 1.37 093 . 293 0.10
Graduate from: : ‘
Canada _ 707 (89.2) 843 (87.4) 1.00 - - : -
Us _ ' 44 (5.5) 45 (4.7) 117 © 074 1.83 0.48

Time since gfaduation: : : . )
U ile (30 193 (24.5) (31.8)
s s - =

Tme

English speaking (vs french) 4 (78.1) 767 (79.6) 0.87 0.45
Provine of practice: :
o Ontario : ‘ 263 (33.1) 350 (36.5) 1.00 - - T
Quebec : 187 (23.5) 227237y 1.09 0.84 1.42 0.47
BC, YK and NWT o 161 (20.3) 172 (17.9) .25 0.94 1.64 L0.11
Prairies : ~ 121 (15.2 126 (13.1) 1.28 0.94 1.74 0.10
Atlantic region ‘ 63 (7.9) 84 (B.8) 1.00 - 0.69 1.45 0.99
Speciality: : ‘
General practitioner ) _ 711 (89.0) 875 (90.8) 1.00 - - -
Orthodontic 32 (4.0) 225 (2.6) 1.57 0.89 2.80 0.09

Prosthodontic - 15(1.9) 11 (1.1 1.68 071 ~  4.07 0.19

Oral surgery , 9¢1.1) 13 (1.3) 0.85 - 0.32 217 0.73
Pedodontic . 5(0.6) 14 (1.5) 0.44 0.12 1.30 0.11
Endodontic : 5(0.6) 10 (1.0) 0.61 0.16 199 (.37
2 %»O[}%W@s: ‘ . : | ‘
Status of practice:
Alone : 372 (46.4) 458 (47.8) 1.00 - - -
In association with others ) ~393(49.2) 456 (47.5) 1.06 0.87 1.29 0.54
In a hospital clinic ‘ ' 34 (4.3) 45 (4.7 0.93 0.56 1.52 0.76
Information sources (used/not used): . ' :
Dental ;%E:maz‘s 758 (94.9) 903 (93.7) 1.25 08 193 0.28

HTA produces by government agencies 53(6.6) 52 (5.4) 1.22 081 - 185 0.32
49
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2.1.6.4 Table 4. Multivariable regfession results; Nationai survey

‘During the past twelve months, did you perform 95%, CI .
for the first time any new diagnostic or therapeutic | o | = - : P-
procedures that reflected advances in dental . value
knowledge or technology? Lower Upper
Speciality:

General practitioner 1.00 - - -

089 | 276

Prosthodontic

Oral surgery 0.75 | 0.31 1.86 0.540
Pedodontic 0.61 [ 0.21 1.82 0.380
Endodontic 0.46 | 0.14 1.58 | 0.220 °
Other _ : ‘ 070 | 0.17 | 2.88 | 0.617

Owner of the
| principle clinic

Ty R N R S
%é‘?’ 7esSior

Time smce graduat1on (year)
Upper quartile (30 yrs and
o _above)

owestvquamle (0- 11 yrs) :
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Section 3 - Technology Adoption among Canadian Dentists: summary,

conclusions and implications for future research

3.1 Summary of thesis research

There is no evidence on the existence of HTA in Canaaian oral héalth. Up to now,
HTA in dentistry interpreted as .a mere. éost analysis -of dental
therapies/techn;)logies. In Canada, .there are systematic 'co.ntrols that limit thé
..adoption of most high cost technologies (i.e. MRi) such as prospective hospital
budgeting, whereas there are éﬂen no controls for privately provided |

technologies like the ones used in oral health care.

Much like medical téchnologies, dental technologies have to be adopted at the
.early stages of their diffusion by the providing clinicians in order to be accessible
to the patients. Tﬁat is what prompted the preparation of a croés sectional survey
among all Canadiaﬁ dentists. Th¢ objective of this thesis, therefore, was to study
the attributes that may affect the adoptive attitudes of these clinicians towa.rd.s'

dental technologies.

The findings of this research revealed that generally the adoption of dental

technologies in Canada is significantly assdciat_ed with the specialty of the dental -
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clinicians, the time elapsed from graduation, whether they own their clinics, as

well as the sources of the information on or about the new technology.

The ﬁnding that dental practitioners who do nof own their clinics are less likely
to adopt new dental technblogies for their patients than ';hose who own their
clinics may Be _due.vto the nature of dental practices in Canada, where the
deciéions on purchasing the technology are taken by the owner of the clinic and
tﬁereaﬁer, the asso;:iatés will use it. As to why only certain specialists
_sign_iﬁcantly adopt more techhologies, this may be due to mahy factors ‘among
which one can .point to the specific tréining leading to _the specialty and/or the
nature of the discipline and ‘its technology ‘dependerAlcy. However, these
hypotheses shéuld'be further investigated. On the other hand, the finding on the
effect.of the soﬁrces of the information on and about the new technology is
crucially important bn how to effectively disseminate this inforrﬁatioh td dental

practitioners.

This research suggests that they are determinants that shape the adoptivé behavior
of denfist towards newly introduced déntal technologies. Knowing what kind of
clinicians will be more likely to adopt the zissessed technology, would 1) help the
produc;ers of the OHTA into forming récomfnendéfions that may ease the

diffusion of new dental technologies into practices, and 2) inform patients, dental -
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clinicians and government policy makers, who wish to influence the adoption of -

a clinically effective dental technology.

3.2 Methodological limits of the research

With respect to the use of the literature used in'this research, it should be noted
that rﬁost available literature on the difﬁsion and the adoptior} of _ﬁealth
technologies is héavily focused on the diffusioﬁ of the embodied technologies
which are fﬁainly the high cost technologies like CT scannefs and MRI within the
hosp‘ital sector. Very little evidence exists on the diffusion of the disembodied
technologies sucﬁ as new technologies Iised. ina pfivaie practice (other than drugs
that are us.eld at the office by physicians) which is the bulk of most‘ dental

technologies.

- The core of this thesis was a cross sectional survey which was designed to
describe the diffﬁsion and the adoption of dental technologies in Canada. The
small response rate in this suﬁey, may have underpowered the study. However, it
- was shown that the distributio‘ﬁ of our respondents was comparable to the
Canadian dentists’ population, and that the response rate of our study wés also

comparable to previous similar surveys in Canada [62].
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In cross-sectional stucﬁes it may be »difﬁcuit to ascertain the temporal order of
exposure and disease, or in this study thé _adoptiv¢ b?:havior of dentists towards.
new fechnologies. Therefore, no causal inferences can be drawn from the study
of the ﬁndin"gs of this survey. The éfféct of the age, ownership and the type of
specialty should be individually investigated to establish a conclusive .Vcausal

. relationship between these factors and dentists’ adoptive behavior.

3.3 Conclusions

- Accepting the methodological limitations of this project and the fact that some of
the reported findings need to be confirmed in studies with larger sample sizes, the

- findings of the research reported in this thesis suggest that:

1. Canadian dentists with less than 11 years of practice significantly adopt new
dental technologies more than their older counterparts with more experience (OR:

1.53; 95%CT: 1.17-2.03);

2. Among Canadian dental specialists, Periodontists are more willing to adopt

- new technologies than other specialists (OR: 4.12, 95%'CI:A 1.57-10.79);

3. Dentists who own their practices are more likely to adopt dental.technologies

than those who do not own their practices (OR: 1.37; 95%CI: 1.06-1.76);
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4. Dentists who have attended professional meetings, conferences or continuing:
education courses and those who have participated in discussions with other

dentists, and used internet were more likely to adopt new dental technologies.

3.4 Original contributions of the work within this thesis

The original theoretical and practical contributions of the research reported in this

thesis to the scientific knowledge withih the field of oral health are:

‘1. Section one raises awareness on the significance of oral health, its effect on
health care systems, and the deﬁciehcy of work concerning health technology

assessment in oral health in comparison to other health fields

2. Section two reports the analysis on the determinants on the adoption of
~general dental technolbgy in Canada .This report is an original contribution
~ which has findings with potential use in oral health technology assessment

(OHTA) aimed at the effective provision of this technology.
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3.5 Implications for future research

The findings reported in this thesis should inspire further investigation into
considerations for estéblishin'g OHTA. There is no preceden;[ for any studies that
investigated thé contributing factors: on the rate of adoption - of health
teéhnologies iﬁ dentist;y._ There is a nccd to understand whether dent'ists’
' édoptive behavior for health téchnologies is similar to other Hhealth care
professionals who practice in private héalth care ksystem. ‘Future studieé should .
explore these similarities, if any. Understanding the mechanism of this édéption '
will provide vitalr information on how to approach these professionals to opfimizé

the adoption process in ways that improves the delivery of dental care to patients.

Although this study explored‘the’ adoption of general dental technologies among
- Canadian déntists, ‘however, whether these findings are applicable towards '
specific innovative technologies needs to be further explored. In addition, the

applicability of these findings in other couhtries needs to be studied as well.
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= McGill

Faculty of Dentistry

| A Questionnaire on
Canadian Dental Technology Adoption

We know very little about how dentists decide to-adopt new diagnostic and therapeutic procedures. Dental
technologies are rapidly evolving and clinicians are faced with the difficult task of choosing which new
technology is best in their practice. Therefore, we are conducting this. survey so that we can better
understand the incentives and barriers to technology adoptlon

We kindly ask you to take 5 minutes of your time to complete this questionnaire. It is anonymous and you
may be assured that your response remains confidential.

Once you have completed the questionnaire, please return it in the prepaid envelope pro,vided. If you have
any questions about the questionnaire or any related issues, please contact the survey coordinator,

Dr. Shahrokh Esfandiari at McGill University: (514) 398-7203 ext. 0243.

Thank you for your time, -

Jocelyne Feine (Professor, McGill University) -

Section 1: General Information

1. Location of practice: City...............ccoooiiiii Province.........cccoeuveunen.. s

postal Code (11 [1=C1 (10

2. Gender: [ Male 0O Female

3. Age: _
0 20 to 29 years 0 30 to 39 years
0 40 to 49 years 0 50 years and above

4. Graduated from:
O Canadian Dental School
0 American Dental School
O Foreign Dental School

5. Year of graduation from dental school: D D D D



6. Years of Practice in Canada: D []

7. Are you a:
OJ General Dentist _ _
O Specialist, If specialist, what is your specialty......................... e

8. Are you practicing? (One or more possible answers)
O Alone
O In a hospital dental clinic _
O In association with other Dental phys1c1ans

If in assoc1atlon ‘how many other dentists work with you? ] D

9. Are you the owner of the principal dental cllnlc in whlch you work?
O Yes -
O No. If no, do you: O receive a salary
O receive a percentage of the billing

Section 2: General Technol'ogy

. {
1. During the past twelve months, did you use any of the following sources of information to learn
about new diagnostic and therapeutic procedures?

O Dental journals

O Professional meetings or conferences

O Continuing education courses

D Discussions with other oral physicians

O Internet

O Technological assessments produced by government agenc1es
O Other sources, please spec1fy

2. How would you rank the sources you mentioned in terms of thelr importance in learning about new
diagnostic and therapeutic procedures?

Not Very
) X Important Important  Important
-Dental journals O O O
-Professional meetings, conferences O O 0
-Continuing education courses O O O
-Discussions with other oral physicians O X O
-Technological assessments produced by government agencies N O O
-Internet U O U
-Other sources, please specify ...oiiii a D O



3. During the past twelve months, did you perform for the first time any new diagnostic or
therapeutic procedures that reflected advances in dental knowledge or technology"
[0 No. If No, goto Q. 4
O Yes. If Yes; :

How many different diagnostic or therapeutlc procedures did you perform for the first time? |,

4. During the past twelve months, did you drop any procedures from your normal office routine as a
result of changes in dental knowledge or technology"
(d No. IfNo, goto Q.5-
O Yes. If Yes;
How many procedures d1d you drop because of changes in dental knowledge and technology‘7

5. During the past twelve months, did you learn about any new diagnostic or therapeutic procedures
that were relevant to your practice, but which you chose not to adopt in your practlce activities?
O No. If No, go to section 3. :
O Yes. If Yes, please indicate, whether your decision not to adopt new procedures was
based on any of these reasons:

| The high cost of the procedure

[ Inadequate surgical/technical expertise

O Insufficient information about the safety and effectiveness of the procedure -
0 Fear of liability ' ‘

[J Not enough patient demand

00 Lack of proper clinical set-up

O Lack of trained staff '

O The procedure is currently performed at-a hospital or other facility in the area.
[ Referred to specialist '

[0 Other, please specify...



Section 3: Implant Technology

L. During the- past twelve months, did you surgically place any dental implants?
(One or more possible answers)

O Yes. If yes, where?
0 Maxilla
O Mandible

00 No. If No, why not?
0 The high cost of the procedure
O Lack of surgical training
O Insufficient information about the safety and effectiveness of the procedure
O Fear of liability
0 Not enough patient demand
O Lack of proper clinical set-up
O Lack of trained staff
O The procedure is currently performed ata hospltal or other fac111ty in the area
O Referred to specialist :
O Other, please specify... ..o, et

I1. During the past twelve months, did you provide any dental implant restoratlons or prostheses"
(One or more possible answers)

O Yes. If yes, which of the following implant restoration prosthesis have you placed
O Crown(s)
O Bridge(s)
O Implant retained dentures
0 Complete implant-retained denture
. O Partial implant-retained denture
O No. If No, why not?
00 The high cost of the procedure
O Lack of technical expertise . -
O Insufficient information about the safety and effectiveness of the procedure ‘
O Fear of liability
O Not enough patient demand
O Lack of proper clinical set-up
0 Lack of trained staff
O The procedure is currently performed at a hospital or other facility in the area
O Referred to specialist .
[0 Other, Please SPECIEY. ... .i.iuieiiiii et
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¥ McGill

Faculty of Dentlstty

A Questionnaire on
Canadian Dental Technology Adoption
We know very little about how dentists decide to adopt new diagnostic and therapeutic procedures. Dental
technologies are rapidly evolving and clinicians are faced with the difficult task of choosing which new

technology is best in their practice. Therefore, we are conducting this survey so that we can better
understand the incentives and barriers to technology adoption.

We kindly ask you to take 5 minutes of your time to complete this questlonnalre It is anonymous and you
may be assured that your response remains confidential. :

Once you have completed the questionnaire, please return it in the prepaid envelope provided. If you have
any questions about the questionnaire or any related issues, please contact the survey coordinator,
Dr. Shahrokh Esfandiari at McGill University: (514) 398-7203 ext. 0243.

- Thank you for your time,

Jocelyne Feine (Professor, McGill University)

Section 1: General Information

1. Location of practice: City....................onl Province................... e

Postal Code D D D D D

2. Gender: [ Male = [ Female

3. Age:
00 20 to 29 years 0 30 to 39 years

d040to49 years - 0 50 years and above

4. Graduated from:
00 Canadian Dental School
[ American Dental School
O Foreign Dental School

5. Year of graduation from dental school: D D D D



6. Years of Practice in Canada: D D

7. Are you a:
" [0 General Dentist _
O Specialist, If specialist, what is your Specialty...........coovviiiiiii i e e

8. Are you practicing? (One or more possible answers) :
O Alone ~
O In a hospital dental cllmc '
O In association with other Dental physicians

If in association, how many other dentists work with you? D D

. 9. Are you the owner of the principal dental clinic in which you work?
U Yes
0 No. If no, do you: 0O receive a salary

O receive a percentage of the billing

Section 2: General Technology

1. During the past twelve months, did you use any of the following sources of information to learn
about new diagnostic and therapeutic procedures?

O Dental journals

O Professional meetings or conferences

O Continuing education courses

[ Discussions with other oral physicians

U Internet

O Technological assessments produced by government agenc1es
O Other sources, please specify ..

2. How would you rank the sources you mentioned in terms of their importance in learning about new
diagnostic and therapeutic procedures? :
Not Very
Important Important = Important
-Dental journals - ' |
-Professional meetings, conferences
-Continuing education courses
-Discussions with other oral physicians
. -Technological assessments produced by government agencies
-Internet '
-Other sources, please specify ..........c.ccoevininen. e

I o s o O R
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I s o I |



3. During the past twelve months, did you perform for the first time any new diagnostic or
therapeutic procedures that reflected advances in dental knowledge or technology
0 No. IfNo, goto Q. 4
O Yes. If Yes;
How many different diagnostic or therapeutic procedures did you perform for the first time?

LT prease specify which and Why?..........ooiiiiiiiiiii e e

4. During the past twelve months, did you drop any procedures from your normal office routine as a
result of changes in dental knowledge or technology? '
O No. IfNo, goto Q.5
O Yes. If Yes;
How many procedures did you drop because of changes in dental knowledge and technology?

5. During the past twelve months, did you learn about any new diagnostic or therapeutlc procedures
that were relevant to your practice, but wlnch you chose not to adopt in your practice activities?
0 No. If No, go to section 3.
O Yes. If Yes, please indicate, whether your decision not to adopt new procedures was
based on any of these reasons:

O The high cost of the procedure

[0 Inadequate surgical/technical expertise

D Insufficient information about the safety and effectiveness of the procedure

O Fear of liability :

[0 Not enough patient demand

O Lack of proper clinical set-up

0 Lack of trained staff :

[0 The procedure is currently performed at a hospital or other fac111ty in the area.
. ‘0 Referred to specialist

[ Other, please specify...



Section 3; Implant Technology -

L. During the past twelve months, did you surgically plaee any dental implants?
(One or more possible answers) .

O Yes. If yes, where?
00 Maxilla
{0 Mandible

0 No. If No, why not?
O The high cost of the procedure
00 Lack of surgical training
O Insufficient information about the safety and effectiveness of the procedure
0 Fear of liability
[0 Not enough patient demand
O Lack of proper clinical set-up
0 Lack of trained staff _
0 The procedure is currently performed at a hospital or other facility in the area
- [0 Referred to specialist _
0 Other, please SPecify.........ocovveiiviirinniinneiinnenn, U UUUUPTUPRUPI

I1. During the past twelve months, did you provide any dental implant restorations or prostheses?
(One or more possible answers)

O Yes. If yes, which of the following implant restoratlon prosthesis have you placed
' O Crown(s)
0 Bridge(s)
O Implant retained dentures
O Complete implant- retamed denture
[0 Partial implant-retained denture
D No. If No, why not? '
*J The high cost of the procedure
0 Lack of technical expertise
O Insufficient information about the safety and effectiveness of the procedure
O Fear of liability
J Not enough patient demand
0 Lack of proper clinical set-up
00 Lack of trained staff
0 The procedure is currently performed at a hospital or other fa0111ty in the area
[0 Referred to specialist , _
0 Other, please specify............... RO e TSP
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