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ABSTRACT

Purpose: The purpose of this study was to understand the perception of medical staff to propose an infected
patient transport robot as a means of responding to infectious diseases.

Methods: The data collected through the survey was analyzed through AHP analysis. The measurement tools
used in this study were derived through the SERVQUAL model and Focus Group Interview(FGI), and consisted
of four detailed questions for each of five classes: tangible, reliability, responsiveness, assurance, and
empathy.

Results: As a result of the study, there are concerns about risk factors that may occur in areas where medical
staff intervention is minimized. Above all, we confirmed the consensus that safety should be the top priority
during the process of robots to transport patients. In particular, highlighted were the resolution of device
errors that may occur during the process for transporting patients and easy provision of the first aid.
Additionally, the ability to monitor patients and suppress infection factors turned out to be important, which
was directly related to the simplification of the role of medical staff and work efficiency.

Conclusion: As one of the means of effectively controlling infectious diseases in a pandemic situation, a robot
to transport the infected patient was considered. However, in order to commercialize this, specific verification
of the safety of medical staff and patients is needed, and empirical data on providing the first aid, patient
monitoring, and infection factor suppression should be presented.
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I itK(Table 1).

=

Table 1. Definition of medical service robot

Institution Definition

National Institute Of‘FOOd and Drug Safety Robots that interact with devices and patients
Evaluation (2014)

Ministry of Food and Drug Safety (2015) Medical devices or systems that use robotic technology

KOROS (2017) A robot or robot device for use as a medical device
Robots that perform high—quality service activities for

KISTEP (2019) medical purposes on behalf of humans in various medical
sites

olgMu| A RO o 7E 8 28 HE Aqujx 2Rog g4 AEstE 4 JdokYou & Do, 2019). 4
BRE FE BAA YA YALE Bx e tiAlet s e v3GA v Y A5 B dAE 6t
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)i ATAA Tl FEA ARSI vk
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et A7 27 A5 vk Moon & Cho, 2021). 27 WY Hgoll A 2488 EFeks 29 99 W
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wmREo] 2] s B FE3tE AL QIAIRE, AR} o E el R BA Ve AT Al oby B
ALE A okt
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Table 2. Technical scope of medical service robot

Purpose Beneficiary User technology scope

. (D Surgery and surgical assistants
Surgery Patient Doctor .
@ Body implant type

(D Rehabilitation

e . Nurse, Caregiver, e .
Rehabilitation Elderly, Disabled . &l @ Rehabilitation assistants
Patient ..
@ Caregiving
@ Logistics
Supplementary Objects, Patient, Doctor, Pharmacist, | @ Medicinal ingredients
service Doctor, Pharmacist | Nurse, Caregiver | @ Telemedicine

@ Practice and assessment

Reference: You, H. J. and Do, J. H. 2019. Healthcare service robot. KISTEP.

Table 3. Logistics technology based quarantine robot (South Korea)

Logistics Sterilization Thermal detection & hand washing
L =_¢o ]
e
o Korea Institute of Science
Twiny and Technology(KIST) HYULIM ROBOT
Man following Autonomous driving Man followmg &
Autonomous driving
. .. .. . . Diagnosis of fever, automatic
Transportation of medicines, Spray UV and disinfectant in a wide o .
. injection of hand sanitizer,
goods, and meals range of quarantine . .
quarantine control service

* Reference: Extract from the website of the company that manufactured each product
* Reference: Kim et al., 2021. Development of AIDBOT, a Self-Driving Quarantine Robot in Korea
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Table 4. Isolation bed and logistics robot for healthcare area

Isolation bed Logistics robot

.
CIB-2000S (NK-system, Japan) TarGol00 (Twinny, South Korea)
= Isolation chamber : 2,000+600+500H (mm) " Driving method : Man following
= Stretcher : 1,973+600+250~890H (mm) " Size : 630+960+1.29H (mm)
* Internal pressure : -5Pa " Carrying capacity - 100 kg
«»  Operation time : 5 hours (max) » Operation time : 8 hours (max)

= Speed : 1.2m per second

S~ -
EpiShuttle (EpiGuard, Norway) TUG T3 (AETHON, USA)
= Isolation chamber : 2285%640+695H (mm) * Driving method : Autonomous driving
= Stretcher : None (Compatible with existing | o« (gt length : 96.5 cm
stretcher) » Carrying capacity : 453 kg
* Internal pressure : -15Pa = Operation time : 10 hours (max)
= Operation time : 24 hours (max) » Speed : 76cm per second

Reference: Extract from the website of the company that manufactured each product

SELoklM % FUEN =7 2R =AU Ak @AstE I glon, a7t B EE S AEH A
L o] fA I . & S FHES &S] M olFe sl HAade] JudH(2~47)o] st
o, 8 230 B A SO olfrz fAfoldat dild ol 8= AT =] =E T ofdl] whel 2
A2 = SHE AT 2R FREE A9 A9 ofF 2R Bans dAsta dyde A
q Tolvt. & Aol A AljbetaLat sk ARA} o]F BRI AR FF WAS El ATl e 19e d4staL
olf et FHL 5 glof, A olFAT-E ] e FH = AHS AT = vk Sh=E FH &%
FUE2 7129 FYolE tERG U7 B $2ke] Qb B gk =8, AlF 3 A vt Solsitt
Ao 2 AR 54 RES FI $Ae] AEE AAIeR RUEREE 5 9lo], &4l $x #Helet $A o]
Aol A5 o vk F3lo] Jrk(Table 5)
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Table 5. Introduction to infected patient transfer robot

(& Semi-Autonomous \ _ @ Negative-Pressurs
Robot Platform Sy Cigan Room

@ Vitat Signs Sensor Modtte

Detailed description of infected patient transfer robot

=  Driving method : man following
. = Size : 1400%660+700H (mm)
Semi autonomous robot . L
@ Jatform = Carrying capacity : 200 kg
p = Operation time : 3 hours (continuous use)
= Speed : 5km per hour (max)

= Isolation chamber : 2322%645+*612H (mm)

@ Negative pressure clean = Stretcher : None (Compatible with existing stretcher)
room = [Internal pressure : -15Pa

= QOperation time : 5 hours (continuous use)

= Connection method : Bluetooth 5.0
® Vital signs sensor module | * Sensing data : ECG, PPG, PPG_RED, PPG_IR
= QOperation time : 3 hours (min)

Benefits

* Reduced operational personnel (minimum 1 person)
* Remote monitoring of patient status (4 vital signs)
= FEasy to protect, Easy to clean, Fast recharge

Reference: Extract from the 2022 Annual Report on products currently being developed by researchers

2.3 Mu|lx F29 4

Mujzs FAE S5 PHORE Gronroos(1984)9] #F4 237} SERVQUAL E¥e] tli&o]w(Tang &
Lee, 2019), 1 Fol|A % SERVQUAL 23S &83lo] Au|x F4& 243511, W7lsks 4771 F5 o] ZtHKim,
2016). Parasuraman, Zeithaml, 18] Berry(®]3} PZB; 1985)% Oliver(1980)9] 7|t EYX] R& 3} ‘Av|AE
= A2 F-ol ik 7ot AR Q1A E AH| 2 FA-9 Aol = kARl Au s FH o] SRS ARty ek
F4 29| o] 2ol 7]zt SERVQUAL 2& S /Hdch(Park et al., 2005). PZB(1985)% 7] R34 AlH]
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Table 6. Parasuraman, Zeithaml, and Berry(PZB)'s SERVQUAL model

PZB(1985) PZB(1988) Definition
. . Appearance of physical facilities, equipment, personnel, and
Tangibles Tangibles bp .. by . quip p
communication materials
Reliability Reliability Ability to reliably and accurately perform promised services
Responsiveness Responsiveness | Ready to help customers and provide prompt service
Communication
Credibility
. Ability to convey knowledge and courtesy, trust and
Security Assurance .
confidence of employees
Competence
Courtesy
Understanding the customer Brmpath Individual consideration and attention provided by a
Access bathy company to its customers
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T em aefsop & Abdo] FAIAC thEk AARY

ol& 93 WA SERVQUAL R2&-& EE sto] 7l shat o] =59 AMu|x 48 Hrketr] e 12 4=
ARG o o5 AF7} Fetdl] thgk FGI(Focus Group Interview) ZAMS Fa] ¥ Aol AAZE 7} 13} $AE
S TGS SHI8RIES EEAh ofF EEE R 8RIES VMo R A AR Al o] dEES et
of &% WA H SYolE tE o] & Aol e unT|F FARES o RE AiAbe A, dEEA A
I}& AHP(Analytic Hierarchy Process) 7| o2 #2493 2 F4 &40 ek A 4el A4S AU 2 o

To A4S gokstd v ZukFigure 1).

1 Selection of service quality attributes
based on the SERVQUAL model

)

2 FGI to identify subfactors for each attribute

)

3 Developing survey questions and conducting surveys

)

4 Analyze survey results using AHD techniques

)

Measure the relative importance and effectiveness of
each quality attribute

Figure 1. Summary of study procedures

3.2 FGI

2 A7l A= SERVQUAL 23S &83to] 78kt o] 2509 Mu|x F4& S4317] 98 13 $40=
T4, AFA3, A, S, 3 57HA] IS AA o, o|F dAH A7t 12 £A4& FskE s
018 E&37] Yot AE7F Jeke dAre & FGI(Focus Group Interview) ZAFE AA3It) FGI ZAHE €93 &
T7HE SolE 7EEE o84 1EH AE olFdE ¥ Aol A= dEFTA e S HAelY &3l 7t
E 87 Bt AAA ApEo] Med A Ay B ATAS 2F 3o R P FGI 24 W82 7
A FAE FoolF FLER olFdh= 71 HA A U A 2 EkA} o] 2ol v FE Tk 7t
A Al Yebd 7 ol Tk sl 241ES Stk 2APEAS AR ES Sl AU R AYALE ¢ F oA
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WA QIERE Edste] SAsH WAOION, FGI 24k Hold AE/FES) FAHY SHE thest prt
(Table 7).

Table 7. Participants’ characteristics

Experts Characteristics Expert qualifications & Interview content
Team leader(Research Associate, Architectural
. . A former or current healthcare worker who
Policy Institute) . . .
. . . . has been responsible for transferring patients
- Former Paramedic at Fire Station G and Fire . . . . .
Expert A Station Y with infectious diseases to a negative
. . ressure bed, or has done so many times.
- Former nurse at Tertiary Hospital S and General p Y
Hospital B . L .
P 1. Various situations that occurred during the
Senior Nursing Officer(Tertiary Hospital K) transfer of a patient with a pre-existing
Expert B | - Master’s Degree of Science in Epidemiology and infectious disease to a negative pressure
Health Informatics bed.
Head Of Orthopaedics(Genera] hospital D 2 A Variety Of Scenarios that could occur
Expert C | - Former Visiting Professor at K University when an infectious patient transport robot
- Former Director of General Hospital K and S is used in a hospital.
3.3 AHP
FGI 2412 53 228 71 14 S400) 08 99189158 7low 492 49 §552 A, o)F 9
o|F JFEE o] &3l THAAE olFl & Aol v YmT|F FARAIEEA E 119 FHUYE e R AR
242 ANsden, 7 FA &40 g@ Aud FRwE S4a] 98 AP BN 889
AHP(Analytic Hierarchy Process) w4172 o I-5-Fo|A 9JAAAY o] G840 2 o|PAu |4l
A74o] £58 F YES Saaty(1980) WF7h TOH MO, kel FHA BEst A2RA H2s gYHoR
T8l EAE sAshe W ECITh AR = o of & vigte]l WSS 7t dijt 1he] A F8A3E v
ak7] o AL, ALP B4 o5 AHAYS A% tidte] Throlx BEHY A5 ol A Bt
1 $AEE AR gdstaal 8 ) 2 AREE = W ol th(Saaty, 1980). AHP #A]elA] 7} dijhs 37}
7] 1% /1FE 2o S 1S4 TS ARL0E AZHEN, o2 AFHE 2A7e] LolE o
3k Aiu] nl(Pairwise Comparison)S 3] 2 2919 715271 A&t} a1 AsE 7EXE 7bto g 7 @
Q9] FhH9 FaAo] mEACH AHP B4 7} thete] By Fa4L nmgel glol FYH 82t FFH
9 848 BF 9% 5 Qu, A8 L B =2y dnye F0T 5 Qo Wriel /123 7 d9l8s
=
=

gheel] A o® motdt 4= gtk Fxlo] Slo] of] FofllA AbAE fsf de
853 9JrHIm, 2006). & A= *g-:i#&} SHAENA 1A 57 &3 2415 20714 sk9lasle] %
(Eigenvalue Method)ell 7]¥¥ste] Addin|wsk 72+ g9l 7ke] Ak
A 7S A7 FAR O, HFA R FAE 4 ASe AdAR] TteAlE gk

= 5 A $AESE B ol % Ak
el A4 HE(Consistency Ratio)S AXHILE dukd oz AabA H]%O] 0.1 o]atd of %

3171
EHHl 62&%«1 Aol Fasirtal gteebm Aake] Aol strgivkal Atk (Saaty, 1980).
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4,1 FGI A} 23}
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FARAL FEA G0l BEHATE FGL 24 Ashe] 78 gS /1E 49 B4 o579 A4 0%

g ASRE e AR A1k g 2
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A5 ek o male] ol LAz ikl FAT 4 olck AU o% Azt Be] Aejol weh Aols
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Table 8. FGI result 1: The process of transferring a patient to a negative pressure bed

Questions Summary of key takeaways SERVQUAL items

- Performed by paramedics during transport from the scene . .
- Usability design

Who is responsible for to the hospital, and primarily by patient transport personnel | _ Utility design
patient transfers (and in some cases, nursing staff) after transport to the .
. - Operation
hospital.
How many people will | — There are usually two people working, and depending on the . L
. . : . . - Patient monitoring

be involved in the severity of the patient, there may be a third person, such .

. . . - Patient alarm
transfer and their roles as an intern, who performs treatment duties.

- Most patients are transported to the hospital by ambulance,
and during transport from the field to the hospital, hospitals

Starting point for with capacity are selected and transferred to the emergency
. . - Performance
transferring a patient department. ~ Compatibility
to a bed - Once at the hospital, a negative pressure bed is used after
the patient is admitted and it is determined if the patient is
infected.
Where in the hospital | - It depends on the patient's condition, but it's usually from | _ Safet
and at what rate beds the emergency room to the patient's room, or from the Y

. . . - Technical fit
are being used patient's room to the exam room if tests are needed.
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Questions Summary of key takeaways SERVQUAL items
- Depending on the layout of the hospital, the elevator is used
almost 100% of the time, as most trips are from the
Environmental emergency department to patient rooms on the first floor. | — Safety
conditions during - Most transports are on flat surfaces, but in some cases there | — Appearance fit
patient transport are uneven surfaces, stairs, obstacles, and confined spaces. | = Technical fit
- In hospitals with tight elevator spaces, it is likely that robots
will have difficulty recognizing medical personnel.
- Depending on the size of the hospital and the patient's
Patient transport situation, this can vary, but most move at a walking pace. | — Safety
speed and distance - For transport from the scene of an emergency, the speed | - Performance

is often a sprint.

Issues during patient
transfers

- Difficulty moving patients while properly monitoring their
condition and movement, and risk of infection for healthcare
workers.

- Potential for delays at night when fewer staff are available
to move patients

- Patient monitoring
- Patient alarm

Bed management
cycles and associated
issues

- Used equipment is always cleaned and disinfected, and
unused equipment is cleaned and disinfected periodically,
which is time—consuming.

- In EMS, battery—powered devices are always fully charged,
and in hospitals, battery-powered devices are kept out of
negative—pressure rooms.

- Maintenance
- Durability

How to manage
prognosis during
patient transport and
the issues associated
with it

- If imaging is required, personnel involved in the examination
will wear protective equipment and the examination room
and equipment will be disinfected after the examination.

- In emergency situations, the use of negative pressure beds
is severely limited due to space and activity constraints, so
they cannot be used or only limited treatment is provided.

- Ease of treatment
- First aid

- Having a system to easily monitor the status of patients in

. .. - Patient itori

Other . negative pressure beds would be a great addition to our a4 %en monrtoring

suggestions - Patient alarm

work.

Cheom RN GARA 0% 2R FERES W) /UF F o A% SeHE Ho o ARsE
ofAE aokshd vt vk HA 29l A 3H7HA BaFd A S o)Flo] HA 1o 2H o A
@5 gol, dBAle] YR WEEE Folk AN MU & Uk wF SHAZ FUW 293 B4 Al
o] FAI717] 98l oA Y S VIvhel = Ak HAske ¢ QAL AAF AlRME 2E&eke 970 284 E I S
9 7o UG 5 ek B FUT BEL 5 A AV AR weh BEH WAZ S FUEL B
43 Fx Qs o= b, ANk ] AE Jejdl wpel 99 Algte] WA = lon, S SUFY
Aol whet SRl Al B adk AKX ol gk Aloko] WAT = ok Wk 7|E SHolE i o4 EHF0
sgEofof 3h, Fasithd AA7} 7bse A8 A E ol & Aot gE], ey 35 BE T
AFE 2A7F DAF A0 B welsk Base] Jmxls o] AUF GAAEE B|o|of Frk. vhA o
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Table 9. FGI result 2: What to expect when operating an infectious patient transport robot

Questions

Summary of key takeaways

SERVQUAL items

Benefits of using
devices

- Minimize patient transport staff and prevent staff illness from
repetitive patient transport tasks.

- The efficiency of calling, waiting, and coordinating testing time
with transporters is greatly increased.

- When various monitoring, oxygenation, and negative pressure
isolation functions are provided by the device, various benefits
can be achieved, such as the roomization of negative pressure
beds.

- Usability design

- Utility design

- technical fit

- Prompt care

- Patient monitoring

Concerns about

- The shape of the hospital building may limit its use, or the shape
of the negative pressure bed may limit the treatment activities
required for the patient.

- Appearance fit
- Ease of treatment

using devices - Consideration should be given to ensuring that negative pressure | — Compatibility
beds can be properly loaded into vehicles or that a dedicated | - Customization
vehicle is available.
- Negative pressure beds must be equipped with controls such as
Things to consider humidity apd odor. . - Pgrforrpance
- Consideration should be given to the need for urgent | — First aid

during
development

interventions such as CPR or assisted breathing.
- Consideration should be given to patients who have difficulty
communicating and maintaining a lying position.

- Communication
- Safety

Other
suggestions

- Hospitals are spaces where many people move in irregular paths,
so safety issues must be considered (collision avoidance,
malfunction prevention, battery discharge, etc.).

- Other considerations include tilt, the ability to remove patient
restraints, and the ability to change gloves in a glove port.

- Safety

- Problem solving
- User manual

- Warranty
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Table 10. Structure of questionnaire

Factor & items

Definition

Tangibles : Consideration of user experience related to equipment

Appearance fit

Suitable appearance for medical facilities

Usability design

Ease to use design for medical staff

Utility design

Structure for infectious prevention and control

Technical fit

Equipped with the proper technology

Reliability : Ability to

achieve a given goal

Ease of treatment

Treat the patient as usual

Problem solving

Easy to solve the problem during use

Performance

Transport patients through semi—autonomous driving and negative pressure functions

Patient monitoring

Monitoring and recording of the patient's condition

Responsiveness : Willingness and readiness to provide services include timely service and immediate response

Prompt care

Fast and accurate treatment

First aid

First aid as usual

Communication

Medical staff can promptly inform patient

Patient alarm

Continuously check and notify the patient's condition for medical staff

Assurance : Ability to

give trust and confidence to users

Durability Product should be available for longer periods of time
Safety Ensure safety for both patients and staff
Compatibility Compatible with emergency transportation and medical devices in use.
Operation Easy to operate even by inexperienced staff

Empathy : Individual interest shown by the developer to the customer and user

User manual

Easy to follow documentation

Maintenance

Easy to cleaning and recharging

Customization

Providing customized options according to the medical environment

Warranty

Proper warranty period and scope of after service
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4.2 AHP &4 A3}

ARFAE U o 2 7HA%A} oF 2] Al F-o| tigh Q14& AR $l8] AHP Ae2ALE A
ATk F 3059 A viaxste] 2455 skl 1 %, BAAAE S 155 AlQstglon, veA] 2379 A4
2 434 )& (Consistency Ratio, C.R)°] 7[FA(< 0.DE SFA7]= Ao Yeh, HE 240 23+

1741591 dHH Taw 24 754 AFE 2ol 524G S-S vhadd A24(0.3168)0] 7P =okaL, Al7144

Al &5 Wrad g whg43(0.2038), AFEALN Al W3 S = A Y-S e Gy
(0.1775), ;E)]'H]Q] Y 71 SHAA Y AR S WE T FF4(0.1629), WEAE AT} ARGAR A B
ol /WEA Mile YT 3 7144(0.1368) =2 & YETE o] Y RFAMEC] AL o]F mito] oA F
HHET AARE oA eSS B G340 ' o|fstal AT § A=AE TS Bk e AelA
HI3tE 2349 & 5 $iti(Table 11).

Table 11. Priority of SERVQUAL factor

Priority (importance) Consistency

1st 2nd 3rd 4th Sth Ratio(C.R.)

Type

Responsivene
Ss
(0.2038)

SERVQUAL Reliability
factor (0.3190)

Assurance Tangibles Empathy

(0.1775) (0.1629) (0.1368) 0.016

2A1%9] duA Far A An, fF¥dME o5 7 & Ade Qe AF FEE YvlEke &
/3 YA}Q1(0.4888)0] 7H w=9kaL, Slu o] ARl AEe AlE F2E Jvlshs AR TAR1(0.2373), ol FAl
Aol A AFE-sL7] o] 43S PE ustE 93 A344(0.1487), A8H 71Eo] YEAHNA ARS8l
HHEAE oJulsh= 7]e A§4(0.1253) £ =2 YT A A=, 83 goA BT 5 = 24F 0
U 0F 55 AT 5 JEAE e EAA(0.3207)0] 7HE E9kar, $kate] AHS AX7tez A es
AAstar 7158k B4 RUHE0.2797), Aok 22 o5 AAE 734 = AR £014(0.2038), 1A%
A7F el Easla e dwe EHg ui*ﬂéﬂ A e = B A AEe] Al 7)5E % g 5 AeAE vl
= 45(0.1958) =22 YERTh ¥R A=, o] F Al A S A A é# T
2 2(0.4802)7} 7}% %3, © %Wéoﬂ*i Akl AElE gRletar o uloA &
A3} 827F d&sA ket = Qe JAAE(0.1875),
4 215(0.1285) o2 Ukttt gl =, 84t
T e uahs haA(0.4279)0] 7HE =9k, W&
Z4F 80]43(0.2285), 71AHE FQl S0l Foolv 9n7)7] T3 A AR 5 AEA
3(0.1932), 71 AlFETE Ugd o] S-58kaL AT S 7HEE 5 AEAE vk W4(0.1504) =
ERgtth S, AlH AT olds onlete ARA(0.3241)7F M #okaL, REHY] % Ezﬂa
AR F ofulsh= AFRZF(0.2618), AHEAEe] 70 whet vk S-S AlEehe ARAL BHE5H0.2302),
S AZE Skl AFE ARERS &34 5T & e AlE 1 2(0.1839) o2 YERGTtHTable 12).
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Table 12. Priority of items

SERVQUAL Priority (importance) Consistency
factor 1st ond 3rd Ath Ratio(C.R.)
Tangibles Utility design Usability design Appearance fit Technical fit 0.021
& (0.4888) (0.2373) (0.1487) (0.1253) '
Reliabilit Problem solving |Patient monitoring | Ease of treatment Performance 0.007
Y (0.3207) (0.2797) (0.2038) (0.1958) '
R siven First aid Patient alarm Communication Prompt care 0.002
CSPONSIVENESS (0.4802) (0.2038) (0.1875) (0.1285) '
Assuran Safety Operation Compatibility Durability 0.008
ssurance (0.4279) (0.2285) (0.1932) (0.1504) '
Empath Maintenance Warranty Customization User manual 0.005
paty (0.3241) (0.2618) (0.2302) (0.1839) '

SERVQUAL 7 1 sk A201s] £ S1] ol Haaieh A%asld $ael Ps A
1 A3, 53874(SD=0.144), R-3-24(SD=0.136), &41/d(SD=0.106)< AF-2.21
2 9e Jow B9 £ otk ol §84, WA, Teln S T Ji A
FOEI} e AR 0R ekt §-84 tiAel, SEAA, g

¥ N

& SAH 0% Medsle] AFS AMslor & Aow B 4 k. vk, A A(SD=0.052)3 F(SD=0.051)
o $gol Ml e Aom BT F YT ol AT TUYS PR A AR aFAn
QRN ARG O UeE Slvlsha, GF AN Aol BrH o Wesior & Loloz BB 4
k. Uobk, A 4912 FHo2 ehgHoln mEsky AFE Al F5d Aoz /g 4 ArkFigwe 2)

----- Tangibles esss=Reliability -----Responsiveness == == =Assurance esss»Empathy

Figure 2. Cohesiveness of SERVQUAL
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9=, SERVQUAL ZHHY 27159 T8 % ghe] oo} Ha9] Apo]& 7|Wko 2 SERVQUAL S9-S5 Bt A
Bafste] A A A S0 O nelslof & Aulx FAL Selsieleh, 1 A% uld Fam Adgel A%k
©] 300%%E “33let= 1F Lol F3AH vl SIE AL, 200%5 438k 1w Tl g, 150%E 3]
sh= el 2732 AlE]Ado] SRIE ) o] = HFARI AF LS Asix e A=A, 374, SIA, RESA,
F94 S0 S TEst BRF AL vlska, 1 o AP AR A Ho] WYL o
"] 3cH(Table 13).
Table 13. SERVQUAL grouping
Group SERVQUAL factor | Importance(max); ‘A’ | Importance(min); ‘B’ ‘A /B 100 (%)
Tangibles 0.4888 0.1253 390.09
Group [
Responsiveness 0.4802 0.1285 373.82
Group 1I Assurance 0.4279 0.1504 284.57
Empathy 0.3241 0.1839 176.25
Group I
Reliability 0.3207 0.1958 163.74
AZANMN B2 559 24|50 = TOEE 883)0] £ TAE(R9)E A=Y 159 29 1

H#(Group 1) A1 A (10.23%), &= A= ](9 78%), A RUEY(8.92%), 87 TIARI(7.96%)010 0.1, 259
8% 25(Group 22+ A (7.60%), AA £01/9(6.50%), 4%5(6.25%), FA1E(4.43%)7F JEFTE 359
2% 25 (GroupllD &.2+= 82k A W(4.15%), 25 &0173(4.06%), A4 HARI(3.87%), SJAE(3.82%)°] H
ERtal, 499k 559 821 15 (GrouplV, V)& AlFH5(3.58%), 3.3H4d(3.43%), A& Bt 38H(3.15%), W43
(2.67%), 24 A18(2.62%), AHA W7 A(2.52%), 98 AF(2.42%), 715 AT (2.04%)°] ekt

%9 AA FaE BAdAE v %ﬁém e Aoz ted §340 APk 484 t40]
o ol Sgehs Ao e ot SngAEel AF] 9142 Zue] )
AZ 98 AFS] F2A SHol Wshl wssn rke

2D
-1
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Table 14. Comprehensive importance of AHP

; : Overall
Hierarchy 1 Hierarchy 2 Comprehensive priority
importance(%);
. X . AXR
SERVQUAL Import‘ar{ce(%), Items Import‘arzce(%), AXB Group Rank
factor A B
Appearance fit 14.87 2.42 V 19
Usability design 23.73 3.87 I 11
Tangibles 16.29
Utility design 48.88 7.96 I 4
Technical fit 12.53 2.04 \ 20
Ease of treatment 20.38 6.50 il 6
Problem solving 32.07 10.23 I 1
Reliability 31.90
Performance 19.58 6.25 I 7
Patient monitoring 27.97 8.92 I 3
Prompt care 12.85 2.62 Vv 17
First aid 48.02 9.78 I 2
Responsiveness 20.38
Communication 18.75 3.82 1 12
Patient alarm 20.38 4.15 il 9
Durability 15.04 2.67 v 16
Safety 42.79 7.60 I 5
Assurance 17.75
Compatibility 19.32 3.43 v 14
Operation 22.85 4.06 1T 10
User manual 18.39 2.52 \4 18
Maintenance 32.41 4.43 il 8
Empathy 13.68
Customization 23.02 3.15 v 15
Warranty 26.18 3.58 v 13
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= Tangibles = Reliability = Responsiveness ® Assurance ® Empathy

Utility design
Communication
gy 7.96%

Usability design
3.87%

Appearance fit Technical fit

Problem solVing | pasient monitoring 242% 2.04%
10.23% 8.92%

Maintenance Customization
4.43% 3.15%

Compatibility

3.43%

Ease of treatment Safety il TV a— T—
6.50% 7.60% , 3.58% 2.52%

Figure 3. Tree map of comprehensive importance
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