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ternatic anatysis ot the accesstbility of a targeted medical product or class ot products. MU-Lab
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helps guide a research teamn threugh the assessment process. The system consists of Web-based
Protocel Manager (PM) so n

{ wrathin - [7sTes] A t
an be {}'a{"“p@ﬂeb within a customized suitcase,

heuristic analysis guided by universal

1h
g an r_mnrnr\ﬁ'\tp nnnnhfmn_ of uzers w

ware, plus hardware t

1nc proccs% starts with prei ma / Steps such as an 1111[1
h .

by video-based usabiiily daia co icumn
que

tmnnalre Data analvsis inclades 2
;b

PUROUR o P L [ WP N o JI
Lallslliccllllé INC3CAIC

AMD, to fulfill its mission, has needed tc

s madiral neadiirnte
evaluation of how medical products

that iimil effective use of a medical device. For instance, needs a

AMI may 1dentl f\f a g“.fan medical nrndnr‘t or clagg of nroducts wh

en MmeCleAl Drocuct oOr c2ass ProQuelis

a cod
ars usdia, A

to betier understano promemam or EKCIT][}I':U'}' features associated w

ana]vqls‘. is then nerformed that syst t'(‘.i]lv documents use stre

barmiers. Data collection involves recrutung a bd[llplt: ol volunicers with 4 unersuy of dDulIlCS
meluding individuals who represent subpopulations with known functional Limitations. It also requires,

1 wrnlidigny: tho
1 ¥YaLGIvy, uia

¥ A U Ly ClldLHC Udld LUIICLLIU“ lll lllC ilCIU, WI.ICLlll'Jl
the site 1s within, for examp]e, a hospital, home, or clinic, Often the on-site researcher is alone and

) a1 i a cuhiante and Anfla P Tty
ures, having to both interact with the subjects and collect scnsor-

based and Dservatlonal data. Thus a key practical consideration 1s that the system be easy to use in
ve as an fe

searcher, Finallv, it

1
ugt cnlnpnrr data 333]‘"15 by

Or 1 carcner, rnany,

a ieam of cxper[s tnat, at ieast or some anaiyses, may be iocated at different sites (e.g.,
and California).

2 needs is 10 build on pasi knowledge and work,
engineering. human factors engineering, and
et o

Qs have dE'v’ﬁuCrpﬁu a rich VaricLy of uppluw.uc::
1 . Other resources include the

ain tynes of nroducts

o
YpPTs Ut l_uuuu\.m l.},uJ. ana

In developing an approach, one important ahservation is th

RS 1 NP

is proceau al and “Uaruubuw The focus of ihe device use evaluaiion can be un aciiviiies and tasks
that are performed when using (lwmes lhat hcwe clearly identifiable performance Qoals Thus, a task

further, and many such ciassification sc

these congiderationg, a nrocess cvolves

priaie, eairacied useful ideas and approaches from a number of fieids. The resuit of a
etfort of over 2 years is a new technology called the Mobile Usability Lab, or MU-Lab
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Ldl]y UCBlBllCU lU EI.ULI‘V l
1 im

1 accessibility and usability of targeied mcuiLdJ devices
palrmems and disabilities.

S'}"SKCI is :\ljc
for individuals with diverse func,tlon

s rhe h F tha intarnl dasdad aras et halid Stg Aanios
This ch apter saares some ol the intemnal deci SION-IGAAINE GChiia it acsign {

to conventional human factors and usabsity approaches) and describes how thi.
comprehensive Web-hased evaluation procedure with data eollection hardwure a
structured data analysis methodology. Finaily, it describes experiences uemg the MU-Lab technology

for a number of completed and ongaing pilot studies involving
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sibility or universal usability into a usabiiity analysis activity.

o aleid cmimen am

tional sur VCYS and focus EIOUPS, to have t:xpcn-

vice [7: Chapter 2 of this book]. The specified

goals re!ate o mles pla"ed by a dcvica and enable access by an individual to medical
1 fimally, satistaction includes both an indication of whether the

useful medical informati
SeTU megica: mnioer

and opinions of the users {c.
!’vnhr]rn 1e§1ing BNCOMNASKES A nur

COMAA;

without the need for adaptation or specialized

design overiaps substantially with {and 15 sometimes

C d H of ign for all” (a term popular in .J..r.,pe} and “inclusive

design” {9,10; Chapter 7 and Chapter 8 of this book|. Seven consensus principles were developed
universal design [see Chapter 6], and they are quite relevant to deswn nd analys

. SR NEL B

devices |“|-| C(.[ul able use, llCXlUllll_)-' 1i1 use, Ml[lplt: and iniuiiive WSE, lJD‘l'L-I‘.'pliDli

information, tolerance for error, low physical effort, and size and space for approach and use.

1. roes thne A tha anlalie:
between these and the usabilit

cvalmtlon 1
the Couneil of Eurg

ag the nhraca- sverdore
o Lt Palasd. .. 111 CRUCLY

ersa‘. Designi

aCCESSlbft? and understandabie to
as will be seen below, Device-ori

Y

oped {121, and evaluation metho
bookl.}

12.2.23  INSIGHTS FRON

Accessibility addresses aceess o ihe iniended use of a produci (or service) by all for whom there

is benefit, mcludmg any person with disability. There are degrees of this ability to access, both at

thoa Lol LoF R L
the leve! of the individu
T

al \C.g‘, device use miay be difficult or mzpu“lulc, inaccessible device

comporents or features may be optional or essential) and at the level of the population (e.g., more
difficult or }mpmsib!e for certain groups of users, :ntegration of design fea;ures kﬂGwn to benefit
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ic that the former strives t
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as practicable, whereas the latter may add features specifically intended to accommuodate the access

eds of some grouns of users who wou
WG WO

ica laclk accece by nroviding anmnaachas tha
WiISC ahn GollER O PIOVIGINE approacnals that

might ot be uccessibie (or even of interest ther us crs (see Lnapter 8§ and Chapter 25).
We suggest that the MLI-Lab tanl nrnvn"l 1

universal umuuuy evaluation in that our focus is on pcrlurmmg a usabpiniy dndly’ils prlmarliy for
the parts of an activity {or task sequence) where access is difficult or impossible for any s
h

v evaluation rather than

aredn v e o tho taols amalyueic hoeod fela PR
Wirtua, Wi Puuuu(_c tiac mak alidn¥5is Gasca on Jucuhﬁ&.auull Lu uuut.uu or l!]lpu\:;lmf: dCCess

barriers. We turther consider the importance of the subta:k or design feature associated with the

access barrier From this nPrepprvrnp univercal ¢

1eahi
....... SATICT ol P eClY sy od: USast

v oae o priha AF tha oanac b, T T
J 1o 4 SuULns \,I. GIic HLLCDSJUIUL) Ui!ll!dlll

because it considers the needs of aii users, with accessibili ity considering the role of assistive
technologies in helping provide access, and alsg aceess throus

D 8 s through device options or multimodal
ini€itaces.

Note that at times, making an interface more fully accessible for same peonle may lower the
Aaoran ~F noakility Fre Athoe 1:__ Tednmimn o i .
GLgivh Ui Usaclily 107 GUGChs. ror instance, ar llltlldLC may become more compilex when muiti-

'U

ticns grow, but these may be the very features that

PORE ST M

modal options are added or as the number of o
h certain functional limitations. Thus while we call our
ol th

make it accessible to erou

technoiogy the MU-Lab, lh e desired form

‘ablhty analysis actvally needs to be based on
riCCESS!hl[![\! ans uld he nerformead that ra <
h © POTTOTINCa Wnat tar 3
ihe naiure and extent of barriers to use of the dcvme Thus the nature of this tool differs in some
key ways from those used in conventi :
Tre s, o foe .

For this pLUJCbL we avoid ihe use of the term “accessibie design.” Accessible design includes

I. Itis ale gal term rhﬂr mandanaq for
A

1

LIRII lLlllB dLLL\blUlllly drl‘.l
a product and participating in

¥ uyua\_d w UC LC!PLUICU
of describing a continuum

mlmmIZI g
HCIJV]I!E'S a8,
try the words “difficuil” {6 and “handicap”
while also having natiral qualifiers (e g,

(e partially haadicapped).
gn strategices for enhancing access
1, Direct accacs Modify a nroduct to [ "
1reCt ac v ¥ 4 proGuct 1o s mprove iis a Willy 4as related io
the intended use of the product.
2. Assistive access — Make product interfaces compatible with add-on assistive technolo-
gies to provide the user with fuil access, or support other reasonable accommodation
as Section S08 of the Rehab Act allows either strategy [6]. Unfortunately, the
ion of accessible design is not particularty beneficial to the aims of the RERC.AMI

because, as far as we fave been able to ascertain based on review of existing laws and discussions
with federal expoerts, most medical instrumentation i

currantly not concidarad ro £l .o
currenLiy not considered to fall under the

scope of e guidelines. In conirast, regumuom for impiementing the ADA inciude a broad set of

building design specifications called the “Ame
Navion™ that k.14 £ o P -

~ans with Digahilities Act Standards for Accessible

eas
s 10T ACCEESL

uuo}E’u that hold facilities pr vidi g hiealth care o an even mgnf:r siandard than ot her businesses.
Also ecnon 504 01‘ the Reh:

b Act requires that any program or service receiving federal financial

. This includes some health care
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13.2.4 INSIGHTS FRGv Human Faciors, ErGoNomics anp FDA
The fields of human factors and ergonomics offer additional anatysis toois and approaches from
which the MU—La., echnology could potentially benefit. Often defined as the “science of work N

human factors or ergonomics removes barders W safe huinan peiforing .
quality by fitting products, tasks, and environments to people, Notice that ths

e P, et a

oamers, bui the barriers refaie o :uucl_y ana pl Uuuuuvn.y’ rather than accessil .
factors is considered to have more of a base in cognitive performance while ergonomics has more
of a base in biomechanics {|2]; scc also Ch p ter 11 of thig bn-uk) Both matter, Notice also that
by definition, human factors and ergonomics professionais are concerned primarily with the safety
and productivity of the worker, in this case the health care pm.ll,-,, and less <o with the product,
in our case, the patient.

There are two key points to make, First, the human factors or er

history than the atorementioned fields. For this reason, mai
some with roots in biomechanics and others originating in

: LI . o slim cnin of hrrsmnae Fuoboase mathadnlaoy et
15 that one blfUllg propeieint of ihe use of human factors methodso! ay 15
Drug Administration (FDA) and its Center for Devices and Radi

vnm;u I i 5 ;

has
ment”). Product “safety” (for health care provider and
ha kov criteria for the DA

e tha lras
aic Uic KC8Y CINCTa vor L A, an

......... lad zulat 1l equip-

5 the responsibility for regul qu
atient} and “efficacy” {for ihe paiient}

elnned 4 strong interest in enCOll[‘d.Ean

o

human factors principles and processes in the design of medical products {17-19].
a8 m

rndnvecl dncu ents and sucnortcd standards acnvmes

standard (numan faciors ucmeu proce
the emerging HE75 standdrd that i

-

Y persons with funciional hunifations, and indeed theve is

etween accessibility and safety. The FDA &lso altributes
ficant proportion of injuries (o whai 5 as use crrors. Therefore, the MU Labk
onld address safety as part of its analysis, including identification of both unsafe

nt
believe thal there is synergy

that 13 BY

S AU USEe CITOrs.

management frequently mentions the importance of understanding user abiiities and fimi-
often in the context of identifying “use scenarios.” Kaye and Crowley | 18] provide a nseful
distinction:
*  Analytic approaches — [leuristics that involve systematic decomposition

=%

of deww Lse (e use scenarlos and es:.rlplmns descriptive functional and task
that invoive evaluation of daiu from actual or
tive sample of test participants (e.g.. walk-

Alnpl

tho Arimbant

Taken iii the context o E :
Lab should be structured into the carly part of the analysis, w

be the heart of MU-Lab system.

a1 - e ek o L1
ereas ihe empirical component shoul
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Prior work in the relevant fields described in sections 13.2.1-13.2.4 provided a foundation for the
et n AL ale . RATT N L1 . - e
CSIEN O1 LIS Miu-La0 SYSIE, Summanzed as 101ows,;
I. From practical considerations related to RERC, the MIT-Lab needs contextnal field
evaluaiions ihai meei ceriain criteria:

* For high ecological validity. feasible evaluations should be done at a reprasentative
hea}th care or home site.

* The system should be mobile

a ATl ]nr\v("-unua must it werivhi aaad ol
All hardware must fit within a rugged sui
carry-on luggage.

* The system should enable the field researcher to effectively multitack, and include
instructionai documents.

3 e lon W iwln A Vel e TIIOIRSY 4
N lC\.l IV LG TUEIDLILY UL 4 HILILSIIL RRERA 1eall
be used as the primary mode for nmlotul
e technology will be Ge\'elop evaluated by the muitisite team, communicating
through e-mail and videoconferencing sessions
3. From considerations and insights of usability analysis, we recognize that

» Ucahility involves specified users who may have disahilice
Usability invelves specified users who may have disability,

» Specified goals normaliy reiate to the role that the device plays in the context of goal-
directed procedures,

» One importani approach is to solicit measures of user satistaction.

* Usability analysis is hest done in stages, and nse of multiple methods that extract
inforiation from different souices (e.g., experts, awdiv—video, and users) is often
advantageous,

4. TFrom considerations and insights of universai design:

* Take advantage of project team member Molly Story’s long history of leadership in
universai design to heuristicaily integraie these concepis into the device evaiuation
protocol.

= Apply the Pr rcrﬁc aof Universal Design at an early stage of the evaluaiion Process
to identify ifficulties users may have.

5. From considerations and insights of accessible design:

. queful]v 1dent1fv the intended use of the deviee.

» Crail ilic analysis in icrros of identifying barriers to use, and classify these barriers
as “difficult” and “impossible.”

= Identify device features that affect accessibility, and study task procedures that may
require use of these features, at least for some potential users.

a Tdanrifay Aaumn fantiear nnd nnpace hnreriar cvents walotad s 4o on oF cociodlens
AU Y MW Y LY LW UL WO G LY UKALL W] WYL LILD Leldlvd WY LI Udw J1 ﬂ1\l1ll|’b
technologies (assistive access).

¢ Consider involving test subjects who have a diversity of affected disabilities

6. From considerations and insights related to human factors. ergonomics, and the FDA:

2 Talin adunesoon ~F tho ceaeiacan o f R, o s e
I i

® 1dRC ddVaniage O inc CRAPETICice O Ibers at the umvcnlly of Cali-

gl
fornia Ergonomics Lab, led by David Rempel, and at Marguette University. particularly

Jack Winters’s exnenence in neuromechanical nf‘rfnrm;m(‘{' assessmenl | 1o refine task

<ic O

aucuy'an breaKdowi caiegon ies.

+ Take advantage of existin g emnnnmlcs software Dackaszec; for event-based task analysis.

orented tusk HER PRS- J .
oriented lask aum_yam, include identification of use

error, unsafe activities, and excmplarv positive features within the analysis.

*  Runild on the foundation nrovided by exictine FDA documents 117 19] that support and
i on the ol CRION ProviGes oy SXIstng ML A8 Qoduinenis 17} ude SUPPOTL Qlio
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guide the inciusion of a human factors process in the design of medical instrumentation,

The MU-Lab system deveiopment process attempted to synthesize the diversity of requirements
and hpemrg,dtlons; identified in Section 132,

13.3.1 GeNERAL FRAMFWORK

and proccuures.
A portable usability lab consisting of a collection of hardware and so

Tmuapuucu WI.Llllll. a \LlllLd.\C lUl UII-‘\[LL. ld‘\K dlldlybl‘a
A task analvqm nrocedure that is event-based and locuses Dl‘]]’[ldl'llV on identification and

designed as an integrated system
The PM is an integral part of MU-Lab when it is used as a comprehensive accessibility analysis
ol
= Ii helps manag g inaiy devices because 1i 1y organized
hierarchically study at the highest level.
- Tt halna armedimata jemmlasmiant o Aetrn e Filasmnmmns aocanin PP PY TP 1
AL LICIpO OO, TLLIP R LI L, aiid GOCUIncCnt Jata ana llll;l]al.lll;) CIBJWIGI.CU Wiln a Stud £

as 1t structures and guides data collection and documentation.

Tt nravidec a ctrirctiired wavu tn erraan nntantial cnhiscte and ta datarmine 7 amu aoamaom
«U provices a struciured way [o scregn potentral sunbjects and o aetermine il any accom
modations are needed for their partlt.lpa[mn

Tt nrnwdeq structured methods to canduct n

®

Lailon and user pre- and postaciivity scoring instrument.
analvsis‘ Leols.

i

w

that compiement the tasik-based

| y——-] 1

llgl LII:VI.LI: O CIasses Ot UUVlLt:‘! Wllll at pd.lt:[ll—b[lll(.l
and comparison of similar devices within the same

It supports multisite data sharing tor approved members of the team, with an additional
nascword nrotection hevond the initial near looin that sonnnrte sharine of larea fileg hey
password protection beyond the initial user login that supponts sharing of large files by

upioading and downioading mechanisms among the researcher team.

eV 4

The P, developed by the team over the course of more than a year of meetings, guides the
research team throngh various procedures that constitute the device evaluation process, including:

1Uuuauuu Ul o lc‘ica.ll.-ll % UUI.I:“I delClllClll il UCI bl.blllull s A'J.ll dleCL/L\ Ul lllhll uinn

[} uhdbh, LlllIVLI hdl

design analyses, prescreening and tracking of subjects (both health care patients and practitioners),
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orabiaritas o

aciiv pcuui‘m'

[}

iions during data collection. postaciivity interviews of subjects, post-
activity data analysis and documentation, and data tracking for each targeted medical device. The

DA alen inphidas tanla 1o o) P

PM alse inchudes tools to summarize the preactivity and postactivity quesilonnaire daia, which ure
selectabic by either insirument name or anonymous patienl and provider codes. It is implemented

in ASPNET, C# and XML in the Microsoft Vidoo Studic NET cavironment,
The PM has severai choices for site navigation and data saving including a “save and lock®

mechanism to protect data from b eing accidentally overwrittan

Adia nhra a farm 10 hasn Aamaalaiad
e e ] Y. AE WFAIN b AARAIL BIRLOY LI -.,uulpu,u,u

L - -
tnternet Intormation Server on the

comp § localhost Web site, in a stundalone mode (where

it can be ii’iplcmculcu ou 4 single umplller with the heip of
£

...(

hord A wnll ——
il O

ey i e T o
IVE § OF OiiLiNnC WNCHEVET an 1

nteriiet conieciion iy availa
o the network databasc).

-

R B By § N . . D n
Jodoz  FREACTIVITY FREPAKATION FROTOCOL

13.3.2.1 Use of the Protocel Manager

; i and wselul daia would
o describe the problem and plan

dtl 4l RATT T I
Wil Uic viu- L.au UIE 18

icain iakes du\«dn[ag of the PM 10 deveiop an
study.

g P
The advaiice preparaiton porilon of the PM is discussed within this scction, which contains all
of the PM sections that are completed prior to hringing in subjects to collect data. Thess forms

cis olect data, OIS

[

oo < . .
form is iised 0 idetif y ihe .\spcclﬁc device

medical instrumentation under investigation,

b2

Seciion 1i — Planning and preparation for usability lcqtmg
+ Section TIA: Instrumentation ys: age page — This PM form docnmen

= s FAR IO GoCUm

of the medical devices uider investigation {e.g., medicai facilities to be used rur lICld
testing, the manufacturer’s mtended and expected uses of the device (class), estimates

onf tha "-. D P R

H A and
of the intended and actual 1e iesi facilities, and the range of

potential dev1cc users).
« Saction ITR: Univer

F o Fmainn fomdio N
L d\.vn.c Lpalll:lll anda i!uwucl pC[:—pCLllVCb)

v a
pages — These PM scctions are onvatcd by the Principles of Universal Design
6,0, rh,lanr 61, and are used to collact data on-

D, ANC are 1 SeL Gald Onc

. oulsury usdmu[y (e.g., ease of use for a patient or provider who is hard of hearing,

ity {c.g., case of undersianding of how to use a device)

e
. Physical usability (e.g.. ease of use for a person wha is very tall or short, has large

P,
only one haid)

* Assistive technolegy accommodation (e.g.. ease of

ands
anGas, OF can

sc for a person nsing a cane

critches. walker or mann
ntches, walker, or

al <
*+ Eroriolerince (e.g., device safety from damage, user safety from injury, and device

ace of mist qlrgg)

Equiiabie use {e.g., whether every user finds at least one way 1o use the device
without stigma})

AT b

Note that this approach bears some similarity to the usabiiily approach of heuristic
evaluation, which is also usually employed at an early srage of the process.

tinn T MHanaral soeceinaee s - o
i

ction IO General roquitcnients for test subjoci performance page — This PM
form is used to document desired types of test participants (e.g., guantity, ability

.
("
r

PR LU

1cvel ), lJllUI.

b o PN N | tawnnbivua (ait

ll Hulll)l)l i5 a teami-vasca, MeTaciuye (81t

to developing the field testing protocol.
Seciion I Presc

l‘orms are used to document interview responses from potential subjects and include

. DV - < P T
ieeniitg SUpject Inicivicw Pages

%)

‘:C\.—

s (e.g., reaching, grasping, and iremor}
e with this type of device

s Previoug exn

..... exp th th N
+ Provider experience level, LlLdLillg paiients with specific conditions {e.g, vision
impairment, hearing impairment, or arthritis), if relevant

AN of the ahove data

wre entered dircetly into the PM. using the software version on either the
1~

Web (www.rerc-ami.org/D 1 TwofUseiLogin.aspx} or th must fir
a username and password, which are allocated and managed by the RERC-AMI. I an Intemet
connection is available, the PM can be acce ircetly h o subj
data collected during the research session can t
al

he remote server. UU]CTW
rver until the data is unloadcd
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abion is stored Tovn
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to the network database.
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The following steps were adopted:
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FIGURE 13.1 Schematic of the hardware technologies of the MU-Lab.

* Cameras; Several remote-controlled wireless video cameras were evaluated prior to
selecting the models for inclusion in the MU-Lab, and it was desired to maximize signal
f]uality while minimizing size and weight. Three different models were selected for
inclusion in the MU-Lab, including higher-cost digital video cameras that can be auto-
matically panned, tilted, and zoomed (Vanguard), and lower-cost digital video cameras
that have 60° (XCam2) and 120 (WideEye) ficlds of view. 7

Y
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FIGURE 13.2 Photograph of the MU-Lab hardware components stored within the roll-aboard suitcase.

*  Wireless video receivers: If multiple wireless video cameras are used for testing, a
separate video receiver must be used for each camera. Each camera and receiver pair is
tuned to the same unique channel (A, B, C, or D). Camera and receiver pairs can transmit
signals up to 100 fi, although the highest quality signal is obtained when the receiver is
placed near the corresponding camera.

* Microphone system: A discrete two-channel wireless microphone transmitter—receiver
system and a boundary microphone are included in the MU-Lab to enable audio collec-
tion, if desired. The wireless (169-172 MHz transmission) microphones may be clipped
directly onto a subject or a researcher, which is helpful in noisier environments. The
protocol includes a process for checking for the amount of interference within the
research environment before collecting data. A boundary microphone is available to
enable audio collection inside a room without having to attach the microphone transmitter
Lo subjects. The omnidirectional microphone can pick up audio in the hemisphere above
and in front of the mesh area, but not below or behind it, and the protocol includes a
process for checking the quality of the audio signal.

+ Camera stands: Several camera stands can be included in the MU-Lab, and all of them
have the necessary fittings for attachment to the stands. The carrying case has space for
up to three camera stands (or they can be carried separately). The height ranges for the
current camera stands arc 7.5 in., 12.7 t0 47.7 in_, and 6 to 64.1 in. A ceiling amount is
also available.

13.3.3 ON- Site Usaiuty TeSTING

This section describes the technical data collection process that occurs during usability testing with
human subjects. Normally two components of usability testing data are collected from subjecis:
data collected with the PM, if used (e.g., subject questionnaires and recording of observations).
and data collected using Synchronized Video Data Acquisition (SVDA) software (e.g., audio, video,
and possibly sensor data files).

13.3.3.1 Use of the Protocol Manager for Preparation for Data Acquisition

The PM supports collection of lield data only to guide the process and document activities. The
PM soltware is available on a password-protected site on the Internet whenever there is web access
at the field facility, and this is the preferred method for PM data collection since the subject interview
data collected during the rescarch session is stored directly online. Otherwise, if the information
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nsed or is in use for eight IRB-approved human subjects studies. Of note 1s that several of these

[ iigned soecifically to evaluate MTILLah as part of the develonment nrocess [23] and
siuclics weie designea specifically o evaluate MU -1.a0 a5 part o (D¢ Ceveiopment process [Eg
were performed by graduate students from Marguette University as part of their master’s projecis.
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comnletion, Third these studies have refined instructional materials such as the MU-Lab
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ago. This Is, in many ways, its added value. It is both a procedural tool for protocol development

and imnlementation
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Finaily, MU-Lab compiemenis the MED-AUDIT tool that is being deveioped for Research
Pronmm R3 — Accessibic Metrics (see e Chapter 22). The kf-v distinction is that for MED-ATIDIT
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13.5 FUTURE DIRECTIONS

The intecrated collection of technalaaiec callad UJ-Lab that i¢ deseribed in this chanter will

The integrated collection of technologies called MU-Lab that is described in this chapter will

continue to be a critical vehicie in the RERC-AMI's quest to better understand barriers to accessible

medical instrumentation and to identify strategies for removing such barriers, From the initiation
vgject in 2003, ihe aim of ihis iool has been io serve oiher RERT-AMI activities, in
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