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Databases

CINAHL, Business Source Complete,
Econlit, ERIC, MEDLINE, Web of Science

Inclusion criteria
(1) the analysis needed to occur in health
care settings,

(2) medical technologies needed to
represent new treatment and diagnostic
modalities that required the acquisition
of capital equipment,

(3) the analysis needed to investigate the
factors facilitating or inhibiting diffusion

and adoption,

the analysis needed to provide more than
a shallow description and needed to be
based on empirical data,

(4)

the study needed to be published in an
academic journal in English.

(5)

| Included | | Eligibility | | Screening | |Identification|

Flow of information through the different phases of our
systematic review

498 records identified through
database searching

119 additional records identified
through reference tracking

A

y A 4

617 records

\ 4

154 duplicate records

A 4

463 records screened
(titles and abstracts)

A 4

A 4

197 records excluded

266 full text papers

\ 4

A 4

59 articles included in the
review

207 records excluded

69 descriptive

70 do not analyze
determinants of diffusion
and adoption

44 other type of innovation
13 review articles

11 methodological
inadequacy
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= 645 variables were associated with the adoption of medical technologies

= Lowest number of variables in the category individual determinants

= Mean number of analyzed determinants was 11 (range: 3-35)

Environmental (138)

Organizational (243)

Individual (39)

Innovation-related (225)

Health care system
(e.g., health expenditure)

Type of insurance
(e.g., public, private, patient
co-payment)

Regulatory environment
(e.g., provider
reimbursement)

Competitive environment
(e.g., hospital competition,
income)

Type and structure of
organization
(e.g., size, ownership)

Strategic positioning
(e.g., technology leadership,
price competitiveness)

Organizational climate
(e.g., attitude toward change,
communication)

Interorganizational links
(e.g., structural links,
information exchange)

Adopter characteristics
(e.g., age, tenure, gender)

Values and attitudes
(e.g., cosmopolitanism, self-
efficacy, risk propensity)

Innovation attributes
(e.g., clinical advantage,
compatibility)

Information and costs of
innovation

(e.g., evidence base,
uncertainty, risk, costs)
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1. Systematic review of factors driving adoption and diffusion
2. | Empirical analysis of adoption decisions for medical devices>
3. Conclusions and recommendations for HTA




Background
= Systematic reviews (including our own)
have identified diverse factors driving
adoption (e.g. Rye and Kimberly 2007,
Ghodeswar and Vaidyanathan 2007)
= Research gaps exist

= Activities /Marketing by
manufacturers

= physicians’ values and interests etc.

»  Unclear how diverse factors are related to
the adoption of medical devices

= Surveying physicians seems promising

Objectives

Analyze the role of factors on
= environmental
= organizational
= individual
= innovation level

concerning the adoption of
seven selected cardiovascular
devices (,new” & ,,0ld“
devices)
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Hurdle Model

Adopter

Non-

adopter [
\ J |
| |
Part 1: adoption Part 2: utilization decision (no. of devices adopted)
decision
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Part 1: Adoption decision
I

Adoption
(yes/no)

= § 4

m Environmental level

GDP, out of pocket payment
region

m Organizational level

department size, hospital size, potential
change in human resources, work flows,
planning of activities and organizational
structure

budget pressure, competitive pressure

Individual level

hedonic, functional, social, and cognitive
motivation

experience, number of scientific conferences
visited, number of salesman visits, position,
specialty, sex, additional economic
qualification

Innovation level

medical evidence, manufacturer support,
costs, profitability, cost-effectiveness

Part 2: Utilization decision

A

Utilization
(# devices)

Environmental level

- GDP, out of pocket payment

~ region

Organizational level

- department size, hospital
size

Innovation level

- medical evidence,
manufacturer support,
costs, profitability, cost-
effectiveness




Initial distribution to physicians of European Society of Cardiology (ESC)
in Sep. 2014, three reminders

Survey closed in the end of January 2015

Overall response rate: 6%

Response rate as percentage of total clicks on mailings: 96%

Surveys from 1249 physicians after data refinement

ICD

CRT

DES

TAVI

RD

MC

LAA

No device

Usage of devices Country of origin (n=89) 470

1.088 238
1.041 170

1.069 83

43 46 42 99 41 a7

Italy
Poland
Romania
Spain
Sweden
UK
Other*

Germany
Greece
Rem. EU28

*61 different countries (e.g. Egypt, India, Israel, Japan, Mexico, Russia)




Result patterns in groups of devices: “old” devices, “new”
devices and across devices

“New” devices (TAVI, RD, MC, LAA)

Better manufacturer ) . .
Higher adoption probabilit
support E> 8 P P Y

“Old” devices (ICD, CRT, DES)

Existence of |:> Higher adoption probability (ICD, CRT) [opposite
budget pressure to LAA — experimental /slack resources]

Organizational and
environmental =
factors

Mainly associated with the utilization of “old”
devices -> next slide
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Across devices (“new” and “old” devices)

Medical specialty

=

Electrophysiologists rather adopt ICD, CRT, TAVI,
Interventional Cardiologists rather adopt DES

Greater hospital size

Higher adoption probability (ICD, CRT, DES TAVI,
MC) and higher utilization (ICD, CRT, DES)

Urban hospital
location

Higher adoption probability (CRT, DES, RD, LAA)
and higher utilization (ICD, DES, TAVI, MC)

Higher GDP

Higher utilization (ICD, CRT, TAVI)

Lower out of pocket
payment

d 4 43

Higher utilization (ICD, CRT, TAVI)
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= Medical evidence:
= Rather weak evidence given its assumed role as a major driver of adoption

= Often cited lack of medical evidence at the time of the adoption decision
= Manufacturer activities to make physicians familiar with a device and to

support adoption decision

= Financial aspects:
= No clear evidence for the relevance of financial aspects concerning the

adoption of medical devices
= Inline with findings from the literature

= QOrganizational and regulatory determinants:
= Larger hospitals in urban regions and countries with higher GDP and lower

out of pocket payments have a higher likelihood of adoption
= Confirms what was found in other studies
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Agenda

1. Systematic review of factors driving adoption and diffusion
2. Empirical analysis of adoption decisions for medical devices
3. W ns and recommendations for HTA
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Broad review
& large scale
survey

Systematic review with broad overview of relevant factors
Rich results from one of the largest surveys available including
factors on four different levels

Device groups

Diffusion stage should be used as indicator for device
classification (“old” vs. “new” devices)

Medical evidence

No confirmation of the assumed role of medical evidence as

Versus major driver of adoption
manu.fa.c.turer = Focus on manufacturer activities regarding the adoption speed
activities of “new” devices
Initiators of = Focus of HTA on organizational (large hospitals in urban
adoption & regions) and regulatory (high GDP and low out of pocket
diffusion

payments) determinants
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Basic personal information

Please specify your age.

Online survey
- Page 1

Please specify your sex. ‘
Please specify your medical specialty. ‘

What is your position in your hospital?

Please provide the time in years since you have started to work in a cardiology
department or a similar department in which cardiac procedures are performed.

A 4

Dependent variables

Ta filter out Of which of the following cardiovascular devices/procedures have
potential adopters you heard of ?

None

2. Which of the following CDs are used in your hospital?

MNone/some are not:

¥ Allfsome CD

3. How many of the procedures/cardiovascular

devices below were performed in your hospital the requirements of using the followi

in 20137 CDs fulfilled in your hospital?
¢ - Mo
4, For how many years have you been using the Yes, for all/some CDs
h Y

cardiovascular device/procedure in your
hospital? ‘l—b{ Continue with section 1 ‘ ( End of survey )

E

Section 1: Cardiovascular device (CD) related factors

Med. | [ | 5. Thequality of the medical/scientific evidence for using the cardiovascular device is
evidence good.

Med. [ | | 6. The quantity of the medical/scientific evidence for using the cardiovascular device is
evidence good.

Trialability}— 7. There is technical support by the manufacturer for using the cardiovascular device.

Costs/budget | ] & The costs of the device are high seen from an overall hospital perspective {budget
impact impact).
Profitability :I—— 9. The device is profitable seen from an overall hospital perspective.
Cost-

. . — 10. The cardiovascular device is cost-effective.
effectiveness




Online survey
- Page 2

Hedonic <

Functional <

Social <

Cognitive <

Section 2: Motivation (Scale)

11. Using novelties gives me a sense of personal enjoyment.

12. It gives me a good feeling to acquire new products.

13. Innovations make my life exciting and stimulating.

14. Acquiring an innovation makes me happier.

15. The discovery of novelties makes me playful and cheerful.

!

16. If a new time-saving product is launched, | would adopt it.

17.If a new product gives me more comfort than my current product, | would adopt it.

18, If an innovation is more functional, then | would adopt it.

19. If | discover a new product in a more convenient size, | am willing to adopt it.

20. If a new product makes my work easier, then | would adopt the product.

!

21. | love to use innovations that impress others,

22. | like to use a new product that distinguishes me from others who do not use this new
product.

23. | prefer to try new products with which | can present myself to my colleagues.

24, | like to outperfarm others, and | prefer to do this by adopting new products which other
physicians do not have.

25. | adopt novelties that are visible to others and which command respect from others,

I

26. | mostly adopt those innovations that satisfy my analytical mind.

27. | find innovations that need a lot of thinking intellectually challenging and therefore | adopt
them instantly,

28. | often adopt new products that make me think logically.

29. | often adopt innovative products that challenge the strenghts and weaknesses of my
intellectual skill.

30. lam an intellectual thinker who adopts new products because they set my brain to work,




Online survey
- Page 3

Organizational
impact of
adoption

Section 3: Individual factors

31. Do you have an additional academic gualification in a business/economic related field?

32, How often do you participate in the following activities per year on average? (e.g. participation
in scientific conferences, CD salesman wisits)

33. Please estimate the percentage of your entire professional work load that you devote to the
following categories (medical care, research, teaching, administrative work/othear)

34, Does your salary comprise variable
remuneration? {e.g. stock options, bonus)

Yes
v

3da. Which of the following indicators have an impact on your variable
remuneration? (e.g. overall hospital performance)

v

Section 4: Organizational factors

35. Do you work in a university haspital?

36. How many beds does your hospital have?

37, In which country is your hospital located?

38, Is your hospital located in an urban, suburban or rural area?

39. On which of the fallowing levels are the decisions made to adopt new cardiovascular devices?

40, Please rate your personal influence on the decision to adopt a new cardiovascular device on
the following scale.

41, The department | am working in is larger than most of the other departments in my hospital.

42, Budget pressure is influencing my decision to adopt new cardiovascular devices.

43, The adoption of new cardiovascular devices is driven by competitive pressure between the
hospital | am working in and ather haspitals.

44, The adoption decision is influenced through potential change in human resources (i.e. training
of personnel, hiring additional personnel).

45. The adoption decision is influenced through potential change in work flows/processes (i.e.
patient pathways, different processes during interventions).

46, The adoption decision is influenced through potential change in the planning of activities (i.e.
scheduling and planning of interventions),

47. The adoption decision is influenced through potential change in organizational structure {i.e.
modification of organizational charts/team structure, division of work between different units).
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