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ABSTRACT

Usability engineering is a scientific disciplinkat studies how people interact with systems. Huffa&tors
engineers seek to optimize human performance higriag systems to match the cognitive and physeglabilities and
limitations of users. Usability aspects of the nsatlidevice are crucial in ensuring efficacy of thedical care. For
companies designing and manufacturing medical dsyipoor usability is literally a matter of life death. More than a
third of medical device incidents involve usabiligsues and, on average, 195,000 people die in iBamehospitals
annually because of medical errors. While not fithose cases are attributable to specific userfexte design problems,
increasingly complex user interfaces are unqueskityna part of the problem. This paper presentsase cstudy of

evaluating usability aspects of a medical devicemgrgeneral physicians and specialists.
KEYWORDS: Medical Device, Usability Engineering
INTRODUCTION

More than a third of medical device incidents iweousability issues and, on average, 195,000 gedi in
American hospitals annually because of medicalrsrr@/hile not all of those cases are attributablespecific user
interface design problems, increasingly complex usterfaces are unquestionably a part of the mioblWe believe that
it is of great importance to understand usabilityhe medical device among general physicians gedialists in context

to Indian healthcare scenario.

Considering the vast Indian population, the disgastterns, ageing population, growing economy,rgeree of
technologies point to a need of custom specifiégieas well as services to create a healthcaréophatwhich is hitherto

unrealized.

Medical technology plays a vital role in the deliy of healthcare services in a country. When thésquestion of
India, the world’s most populous democracy, whishfast becoming the hub for medical device desigh medical
tourism where people from other countries floclgét good quality, affordable medical treatment, iceddechnology is
in a nascent state. However, the opportunitiesifoovation-led growth are immense. Medical profesals rely on
medical technology for tests and investigationaitbtheir clinical decision-making. Innovation iredical technology can

therefore be crucial for the Indian healthcareeysto improve access, enhance quality and redwsts.co

The sector however does face significant challeniylahatma Gandhi had a dream that India would la@dh of
self-sustaining villages. ‘The true India is tofband not in its few cities, but in its seven hugdithousand villages. If the

villages perish, India will perish too’, said Mahet Gandhi. But here are some of the stark realitiesut the lives of
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Indian rural population:
* 50% of all villagers have no access to healthceogigers.
*  37% are chronically starved
* 10% of all babies die before their first birthday
* 50% of all babies are likely to be permanently stdrdue to lack of proper nutrition
* 33% people have no access to toilets, while 50%cdeé in the open
* A mother dies every ten minutes in India
e Over 1.25 million children die annually in India.
»  48% of all children have stunted growth due to ragidtion.

One of the earliest and most critical steps earihe design process is to differentiate betwéen"tustomers”
and "intended users." Clearly, balancing the nesdisdesires of both can be challenging, but itésitecal delineation to

encourage the safest, most usable design. Considiae Indian scenario this is a vital point.
REVIEW OF LITERATURE

(Alexandra R. Lang, September 2013) Discusses Adatescents are currently overlooked in many Betd
healthcare research and as a result are oftenreeqtd use medical devices that have been desifgmegse by either
children or adults. This can lead to poor adherearwk a reduction in health outcomes. This studynixas the role of
device design in the real-world effectiveness ofmadical device used in the treatment of cysticofiiz from the
perspective of adolescent users. This study fohatl ddolescent users of some of the devices dais®the device as

regularly and correctly as is recommended by dkmis.

(Constance H. Fung, 2015)uggests that medical equipment often fails to meooodate the needs of individuals
with disabling conditions. Few studies have focusedhe accessibility of home medical devices aagpositive airway

pressure (PAP), which is a type of home medicaiprment prescribed for long-term therapy.

(Jasper van Kuijk, March 2015) Explored how ubgbiwas dealt with in four product development
organizations active in different sectors: high-endomotive, professional printers and copierdceftoffee makers and
fast moving consumer goods. The primary differeatgof the selected cases were whether they wegeting businesses
or consumers and the degree of product complekhg. results indicate that differences in productrketacombination
lead to differences in organizational attitude toigausability. The prioritization of usability imarganization seems to be
influenced by the degree of product complexity (ptem products are more prone to suffer from usgbifisues) and
whether developers think that usability is a pusehaonsideration for their clients. The productkaticombination a
company targets also affects the methods for useteced design that a company can apply and teatetgvant. What
methods for user-centered design are used alsosstelre influenced by the attitude towards usabilit usability is

considered more important, methods that requireemesources can be applied.

(Jorien van der Peijl, August 201Jgn Klein, Christian Grass, Adinda Freudenthal merthat the majority of
medical device incident reports can primarily beilaited to use error. Greater attention to hunatoks and usability
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during development of a medical device could imprthis situation. However, recent studies have shihvat companies
do not find the application of a sound usabilitgimeering process according to international stedsla simple task. This
collaborative research project between a medicacdecompany, two universities and a universityfditag was to study
the practical application of the International $tard for Application of Usability Engineering to Mieal Devices, IEC
62366, by means of a case study in industrial wacthis paper describes the user studies in élse and reveals the
factors important to success. Also, the paper dstmates how to apply an iterative usability engiitgeprocess within a
linear product development process in industry. gment support and careful planning of resouroes attivities
proved essential. To control use-related risksugability engineer should ‘design for risk continla structured manner,
while the risk manager should remain responsible acceptable levels of residual risk. The paperchates with
recommendations for the improvement of IEC 62366 0 14971, the standard for the risk managementealical

devices.

(Liljegren, April 2006) discusses that the incezhscomplexity of medical technology makes usabibty
important selection criterion when new equipmerguschased. However, this requires an understarafimghat usability
is in a medical technology context and what usgbdivaluation methods are suitable. The compordifftcult to make
errors’ was regarded as being 30% of overall ugpbilThe components ‘easy to learn’, ‘efficient tse’, ‘easy to
remember’ made up 20% each of overall usabilityis&ection only made up 10% of overall usabilityouf common
methods, hierarchical task analysis, cognitive taitkugh, heuristic evaluation and usability testerevevaluated
according to thoroughness, validity, reliabilitygst effectiveness and clarity. Usability tests meommended to be the
primary method in usability evaluations at hosgitals they fulfill the criteria and address thdficlilt to make errors’
aspect of overall usability. Hierarchical task as& and cognitive walkthrough fulfill some criteri Cognitive

walkthrough also addresses the ‘difficult to makemes’ aspect.

(Peter L. Kolominsky-Rabas, August 2015) aims éwedop a platform targeting health care manufacsuamd
decision makers that facilitates the assessmeininofvative health technologies prior to their lamn€he simulation has
been run for the first case study of Mobile Strakats (MSUs). Results of the simulation show tha8Wlis save up to

49 min of time between ambulance call and theragmysibn.

(Constance H. Fung J. L., May 2015) made an istieng study that provides initial support for measy PAP
device usability as a growing number of positivewaly pressure (PAP) device users will develop piatsensory
impairments such as arthritis. For these individutide usability of their PAP devices (eg, efficigmnd satisfaction) may

impact the frequency and safety of device usage.
Based on the literature review the following hyyestes were formed
Null (Ho.1y: There is no difference for usability of the medidavice among general physicians and specialists

Alternate (Hi..y There is a significant difference for usability the medical device among general physicians

and specialists

Null (Ho.5): There is no difference for usability of the mediidavice among cardiac, critical care and diabetes

specialists

Alternate (H;.»): There is a significant difference for usabildf/the medical device among cardiac, critical care
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and diabetes specialists
RESEARCH METHODOLOGY AND DESIGN

This section details out the research methodofogyhe present study. It explains the researcledaibjes and a
suitable methodology to achieve those objectivd® ®bjectives of this study were to identify medidavice market

drivers for emerging markets in context to Indiaarkét.
Locale of the Study

This study is focusing on Indian market which isnrocosm of the emerging market. The presentystuals
conducted in Indian medical device markets. Forveaience, efficacies | have divide the regions idifferent zones

namely:
East (Kolkota)
West  (Mumbai, Pune)
North  (Dehradun)
South  (Chennai, Bangalore)
NCT  (Delhi, Gurgaon)

From each zone, equal numbers of samples wera takeollecting the list of doctors from the pautar city and

then selected the doctors based on their specialty.
Sample and its Selection
The total sample consisted of 300.

e 60 Cardiologists

* 60 Critical care

* 60 Diabetes specialists

* 60 general physicians
Research Tool

Keeping in mind the purpose of the study, typessample and their specialties were decided to use

guestionnaires, schedule, interview, observatiahaase study method.
Based on the literature survey a questionnai@)afuestions was made which was sent to a gro@ip dbctors.

A final questionnaire consisting 25 questions oped closed (refer annexure 1 for details) was niaded of the

feedback from the above mentioned group of doctors.
Procedures of Data Collection

The study aimed to understand medical device mahieers for emerging markets in its total pergpecwith

special focus and context to Indian market. Fordidi@ collection 300 samples were selected frond thenes:
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 East (Kolkota)

e West (Mumbai, Pune)

* North (Dehradun)

* South (Chennai, Bangalore)
* NCT (Delhi, Gurgaon)

Each 60 of Cardio, diabetes, and critical careiggists were randomly selected from these citfetotal of 600

guestionnaires were send by post, email, onlineesuaind face to face interview.

Some of the respondents were very helpful whitenfany others emails and telephone were used exédnso
make them understand the purpose of the reseatchsmure them that the data provided will be usdy for academic

research and their identity will never be revealed.

Data was gathered through questionnaires andhiehép interviews were conducted to substantiateirttegrity

of the data received.

Only 340 filled questionnaires were received outvbich 300 were found to be fully filled. The re#® were
discarded since they were incomplete. Thus withuheonditional assistance of various associateth das collected

comfortably from the respondents within the scheddime interval.
Hypothesis Test
The followings tests are conducted on the hypasHes elicitation the relation.

When we found correlation between Usability andwLpower design according to responses of my all

respondents, general group, specialists groumall respondents and all female respondents.

Below table indicates correlation between Usabiind Low power design according to responses ofathy
respondents. Studies show that there is a coweldietween Usability and Low power design, it me#riew power
consumption in devices then usability is better. W§e this test for comparing the means of two sasy@ven if they have

different numbers of replicate. In our study we gezup t test.

Table 1: T Test between Groups

Group2 | N |Mean|Std. Deviation| Std. Error Mean

| Specialist§180| 18.28 1.547 115
Usability
General |120(18.09 1.420 .130
T | df Sig. =
Decision
. tis not .
Usability [1.086|298 significant. Ho.1 Null is accepted

DECISIONS

Null (Ho.1y: There is no difference for usability of the mediidavice among general physicians and specialists
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Alternate (Hi..y There is a significant difference for usability the medical device among general physicians
and specialists

H o.1 Null is accepted

Table 2: ANOVA-1

ANOVA
Sum of Squares | df | Mean Square| F Sig. Decision
Between Groups 28.378 3 9.459 4.356005** |HO-2Null is rejected
Usability [ Within Groups 642.808 29¢ 2.172
Total 671.187 299

** Significant at the 0.01 level
* Significant at the 0.05 level.

In above table through t-test | checked differepinion of specialists and general groups aboubilisa
telemedicine and low power design. | found aboutigability specialists mean opinion is 18.28 andegeal people’s
18.09, so opinion is same and t is not signific#iout to telemedicine specialists mean opiniod.32 and general
people’s 5.12,s0 opinion is same and t is not Baamt but when i checked Low power designs spitsamean opinion is
4.64 and general people’s 4.78,s0 opinion is nwiesand t is significant at the 0.01 level.

Null (Ho.»): There is no difference for usability of the medlidavice among cardiac, critical care and diabetes
specialists

Alternate (H;.»): There is a significant difference for usabildf/the medical device among cardiac, critical care

and diabetes specialists
Alternate (H,.,): is accepted.

In above table through ANOVA | calculate commorews of groups-specialists and general group almut t
usability. Cardiac physician’s view is 17.98, @di care specialist’'s view is 18.05, Diabetes sgistis view 18.82 and
general group mean is 18.09.it shows all four gsoln@ve different opinion about it. Its F value £3hows significance
level is 0.01. Means all four groups have differefgw on the matter of usability. About to telen®de cardiac
physician’s view is 4.93, critical care specialistiew is 5.12, Diabetes specialist’s view 5.00 gaderal group mean is
5.12. its F value is 2.053 shows that there isifferdnce on the matter of telemedicine, and on jmwer design cardiac
physician’s view is 4.68,critical care specialisisw is 4.57, Diabetes specialist's view 4.67 aethagal group mean is
4.78.,the F value 3.081 shows Significant at tio& Gevel.

CONCLUSIONS
This is an interesting point to note that
» There is no difference for usability of the medidalice among general physicians and specialists

» There is a significant difference for usabilitytbe medical device among cardiac, critical care diabetes
specialists
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Second point crucial considering the fact thalnidia there is a shortage of doctors and spea@adiati medical
devices. Sharing of the devices call for greateemldanced usability and this is the important @key for the medical

device manufactures.
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