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The Impact of Technology Utilization on Health Research and Development:
Case Studies of the Development of Medical Device

Hye Sook Min', Ji Eun Parld, Chang-Yup Kim?

'Research Institute of Public Healthcare, National Medical Center; *Graduate School of Public Health, Seoul National University, Seoul, Korea

Background: Based on that the key function of health technology is improving the quality of healthcare services, our study purports
to explore the process of medical device development in detail and to discuss its policy implications.

Methods: A total of 12 in-depth interviews were conducted with four groups of industry, hospital, academia, and civil society. All of
the interviewees except those from civil society were involved in the new medical device development between 2009 and 2018. We
performed a text network analysis and content analysis of the interview data.

Results: The frequency and the degree centrality rankings suggested a close association between the utilization issue and the
technology development. Similarly, the results of the content analysis showed that the appropriate intervention in the utilization of
technology has a direct impact on the progress of development. Under the continuous industrial effort to boost profits by developing
new technology, service providers and citizens should be knowledgeable of and make good use of the new technology for the
provision of better services.

Conclusion: As the development itself would not guarantee the improvement of service quality and better health outcomes, health
technology policies should take a more comprehensive view to serve the unmet needs and even to facilitate the technology
development.
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Table 1. The categories of the semi-structured questionnaire for in-depth interview

Category Research question includes

Interview question includes

Understanding of technology - Type of technology
- Utilization of technology

- Benefits of technology for service users

Features of technology

development process - Factors influencing technology development

Interests in technology - Stakeholders™ interests

development

Perspective on technology
development

- Industrial prospect on technology

provision

- Initiation and progress of technology development

- Cooperation and connection between stakeholders

- View on use and impact of technology in service

- Understanding of technology principle

- Pros and cons of technology

- History and background of technology

- Direct and indirect benefits of technology for service users

- Fte.

- How the technology development begins

- Purpose of technology development

- Process of technology development

- Promoting and inhibiting factors in the technology development process
- Event experience in the technology development process

- Fte.

- The role of the participant in the technology development

- Interests, attitude, roles of various stakeholders

- Interaction between stakeholders

- Factors influencing interests of stakeholders

- Fte.

- Short-term and long-term effect of technology

- View on risk and regulation of technology

- View on introduction and application of technology in the healthcare system
- Fic.

150 https://kshpa.jams.or.kr/co/main/jmMain.kci

Health Policy Manag 2021;31(2):148-157



T 39, A0l 292 fol8 2

A ZNEAL 37, QJmA H] A

(purposive sampling) % =g ©] X (snowball sampling)S- £-3f| &
HIITE AR 2912 A Q] Rt Mgt A= 2009 ol 4] 2018 W 71A] 1
3] ol 9727171 A 2ol A1 A H N, Y, FAE
2], 4 Y 52 FEl= HAYAY Z2 717 A H A 7712 AR
R0l A= 7 E= AP PAL AR 272 2 27]7] 9] 25 &8|#¢
S ARIARS] ] ol A At vk = .3_ uhdstaak Al
ek, W A A 9] G oA IEE e ® o7
=9 P S AR 7| E W 2o 2R 4] 9 7] =4S285
om[18], 7] g o) Ao whet At 7189 olsf, 71
Wdabg o 4 FaFall, 71 g of olsiiA, 7ls 7Y
O A & Ul 2ok= o] HES AR 71 g of ohet
HERAA7 A g o AR e e o s HE A

ol whek 2§28 WET} o] 574402 o] 2oiFIck(Table 1)

¢

2. BIEiRe] 2

BRG] A2 412 ST WE b 8-S Tl (paragraph) ©19)
2 U, Ao ke e W 519] 7 n El°ﬂ uebeeke g
Sk WA 7 A7} wke] A g2 WA 02 g Heke
e 9, A1) el el el Hel Al 1 1

oA Hefe) 2 g2 bl AA 0.2 Aegick o A
FA912 A G 10%E PO R 2o e By K oR
3 5 2715 | wsto] £R715S 2R A7AH 7 ojdo] o
X3} eRe ek Uhgo|ut ehere] £, 55 v giofel Al
—u 717 gojo] meshis hE IS AR,

Ao A §-0) A £ Sla A YESIAR

Sk BAE YEYAEAL 2 go] 5.2 e g
Ao Bl S v o 2 Y 7F AT S Ao A v
952 FE510], BAEO| PA|2] ojuurhi 1] o] ZL
A fulE EEHe 6] §E5eH19). BAE ) 23 HEs e
et e A ah e vEs s Ade slolse] 4R YA
o] A oJu] S o] sfshe B =go] Hju, BlAE o)A A4}
o] gkt .72 WA 4= Qi ARo] 9k e AR YES
284S 5 Bujo) sjoke A ofn] F4o] Batshue, oy
go] et olnjsto i = FAH E““Oﬂ SIS R

Hsks Zlo] 8o ek A ko] BlAE BAxe Tl
Krkwic 2 E 9015 AFg3lo] wigh g0 deke tiios 417
gl AHGE % 1193709] §ol 2 w2t §o] B Z g}
SRS B4 GRS 4] O Fol(d), 2, LB 24 E
280], 54 7140182 Eeluf 714wl LA 52 Ale)

0{4

Ol

J;;l;,:

HMHSISIX| 2021;31(2):148-157

2|g7)7] /g B4 .« dlgfs Q|

&3 5, o] & thA YIEQ|ZEA AT EQJo]3] Ucineto]] F45}

FEA =YL ARFI S &%fzm. dEsuge s
e

Hi o flo m 2 @ of 2
T N (= =1
1:1[-!‘ ox gg M ofl
fijo —O‘ r‘_\|l_, i’ oh}
i ifle3 N =2 . 1o
oli) >“ r_l —>':4 0 O‘lN
-3 Jpo ) ﬁ
Ao
rE 2 '—F m N
SV (T o
o 12 ‘%
% &L
W N
g B olw
= i
4 1

oo F

22 =

5;?; ;:

TTE

NIN' l=>

o ©

29 ot

1. CHE JHE AR|2| 28t 2t

2 Ao HxdAle] ek o =27]7| 9 A Al & 8o =, &
AFAIOIA A 4 7155 0] 40, ' = §- ofn] -85 3L 3l
U =9 ¢ 710l 4| At o] T ol A &2 Al EA R A
e R ARl 6 Ao, 60 T ARAA R 78971 3], 8t
A LR 77E 30 7 sl EolM = B & G w7
A A SRR AR 2 Aol B85 hs 7]E 0] 59, URE gl

A7 B85 7140] 39T,

2. HAE WEQTEA

L
Hir

HEU-8-2] A ek Foste] EAR Ay &3 Hlert
g gof= AR AR, S A, 7 2

8, =501 97271719 F8 ARgAR]
A 2Pg ol B gt AR, BAL 714, =, tﬂol‘ﬂ =8
L7} =S)tH(Table 2).

QAR A4/ S 2R AR AR, 714, B, A2
SA AL s 9, A B Solth AN o2 A 7)o AR
Tz A2 ol THAE ol (Ahe B OAE 5 Y e
&)k g 01(/\}%*, &, A2, AL A S
Aol wokt o ,-‘?'—7:}%, AT AT e ER

HlEo] 13} 54:9] oA ekek

F .

_|>i

P

>

o :

@

1o

=
(Eooff e 3%

nm
ofx
o>
2L,
>

https://kshpa.jams.or.kr/co/main/jmMain.kci 151



Min HS et al * An Analysis of Medical Device Development

Table 2. Top 20 ranking of degree centrality with the frequency of occurrence

Keyword Degree centrality Frequency of occurrence
Ranking Index Ranking No. of frequency
People 1 0.263 1 144
Technology 2 0.170 4 83
Patient 3 0.168 5 8
|dea 4 0.159 3 84
Company 5 0.154 2 89
Doctor 6 0.139 8 49
Surgery 7 0134 6 Al
Hospital 8 0128 7 56
Research 9 0.112 17 20
Need 10 0.092 9 40
Development " 0.083 " 35
Adverse effect 12 0.080 17 20
Business 13 0.072 26 15
Data 14 0.071 12 32
Money 15 0.070 10 Kij
Stance 16 0.062 14 2
System 17 0.062 17 20
Judgement 18 0.058 24 16
Issue 19 0.054 14 21
Help 20 0.053 14 2
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Figure 1. One-mode network analysis graph with degree centrality of top 20 keywords.
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Table 3. Classification of the paragraphs with examples
Category Example Paragraph
Understanding of (Benefits of technology) Surveillance has been a controversial issue in this cancer--+| had just followed the patients’ status or sent 48 (17.7)
technology them for the surgery, but now, | fully agree that this technology is useful, as much as that | can choose it even for me.
(Utilization of technology) The medical professionals would judge whether this technology is useful or not, because they use that
algorithm over the long term. We will not sell it if it is not helpful---I think it is under the user's control completely.
Features of technology (Initiation and progress) The development proceeds in reverse order. It is initiated by the industry, not by the service providers of 137 (50.7)
development process hospital. The industry requests for help from the hospital to develop a new device for which the CEO or vice-president ask the
hospital director of the cooperation, in that manner.
(Influencing factors) When the competitor develops a new technology, then the director orders to switch our current task to the
same. What the frustrating thing is, when the competitor opens the new one, that has been developed for 10 or 20 years at
least. And you should follow it right now, that's what the company orders.
(Influencing factors) The technology related to nutrition becomes a lower priority in the market. So, someone should provide the
right information continuously, to the policy makers, medical professionals, and the patients, that the technology for nutrition
management is helpful and should be developed.
Interests in technology (Stakeholders" interests) The business performance is more important than other issues in hospitals because it is to be 38 (14.1)
development displayed---the more money you make, you will be happy. The educational value is only a small part. Not failing and taking
its own business is far more important.
(Cooperation and connection) The professors’ purposes are to write an academic paper, which leads the development’s scheme that
is not able to commercialize the end product. That's why the cooperation between partners is much more difficult.
Perspective on technology  (View on use and impact) The technology should progress to be applied in clinical practice if it is well-founded, because it would 47 (17.4)
development reduce the side effect and the patient's suffering. We need the environment in which the doctors can explain objectively the
clinical evidences of the new technology to assure the patients, and the patients can use the technology at a low cost.
(View on use and impact) Things do not change as much as they can support the rapid progress of technology. | mean, it is not
always right to say that the technological progress improved the quality of medical service. The technological progress is good;
however, we should answer the question that it really enriches our lives or not.
Total 270 (100.0)

Values are presented as number (%).
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Table 4. Classification of the main content in each theme category

Category

Main content (no. of paragraphs)

Paragraph

Understanding of technology (n=48)
Benefits of technology for service
users

Harm of technology

Utilization of technology

Etc.

Features of technology development
process (n=137)
Initiation and progress of technology
development

Factors influencing technology
development

Interests in technology development
(n=38)
Stakeholder's interest

Cooperation and connection
between stakeholders
Perspective on technology development
(n=47)
Industrial prospect on technology

View on use and impact of
technology in service provision

Total

- Clear benefits (19): cost-reducing (4), improving the quality of service (4), time-saving (3), convenience (3), rapid

recovery (3), clinical effect (2), equity improvement (2), enabling collaboration (2), increasing satisfaction (1),
replacing manpower (2)

- Uncertain benefits (5)

- Increasing cost burden (1)

- Reducing cost-effectiveness (1)

- Importance of service provider's role (8)
- Preference for new technology (5)

- Choice motive of end-consumer (3)

- Technology upgrade issue (5)

- Fascination by the technology (1)

- Main initiating or facilitating mechanism (18): making profits (14), clinical need (2), other interests (2)

- Source and scale of funds (11)

- Difficulties in raising funds (3)

- Existence of public policy or system (29): health insurance benefits and insurance fee (9), introduction of

technology based on evidence (6), service provider's role (4), deregulation (4), priority setting in development
(3), clarity and competence in system management (2), expansion of public funds (1)

- Irrationality in development process (26)

- Heavy market competition (16)

- Whether or not the collaboration is successful (14)
- Whether or not the based technology exists (10)

- Business investment and efforts (5)

- Existence of outstanding developers (4)

- Reorganization of industrial structure (1)

- Saving jobs and promotion in company (8)

- Promotion in institution (8)

- Sense of achievement (4)

- Pecuniary reward (2)

- Pride in one's work (2)

- Guarantee of autonomy or self-regulation (1)

- Improving working condition (1)

- Publishing academic paper or patent application (1)

- Difficulty of cooperation (9): complicated interests (5), conservative manner on technology (4)
- Sense of achievement through cooperation (2)

- Acceleration of technology development (1)

- Increasing importance of marketing (1)

- Increasing importance of profit boosting (1)

- Popularization of expensive technology (1)

- Necessity for sensible manner on technology (7)

- Creating desire for continuous development (6)

- Necessity for subjectivity rather than dependency on technology (5)
- Preference for new technology (4)

- Need for adapting to technology for one’s survival (4)
- Need for good policy in developing

- Introducing and applying of technology (4)

- Importance of service provider's role (3)

- Improving the quality of service (3)

- Increasing cost burden (3)

- Causing social change including job change (2)

- Possibility of adverse effect (1)

- Decreasing cost burden (1)

24 (50.0)

2 (42)

16 (33.3)

6 (12.5)

32 (233)

105 (76.6)

27 (11.0)

11 (289)

4 (85)

43 (91.4)

270 (100.0)

Values are presented as number (%).
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