Digital Pen and Paper; A practical Quick win for Hajj

Automation Needs
Slalyiay dlleag dojpw dliugS (g yisIY olillg §)oll @ladiul
aall b diasiy)

:alac]
<

aaall ilas ol .

Mlé)l)’Q&9).&A@8)Sl}.gJ|3\+ﬂ|M§p

dadall

8 Gralusall (e going fua @llell 6 dsowgall &yl milzaaill 1T (e laslg aall yiiny
G0 3l Loa aall dunyys clulia lgagal 45 lia dxds le mlagaa gl 48 y90%all Cillad]
(an sl gral dalyll oila yy uadl 1641 lgrriig Lgialig a<laall dag<a

3l e @aaclui da8s ailbibaal 4algi auaall deadall aleadd] leling alita 3alal @ilig
(0 dligll alasgiwdllg cileadll Jundl @uadil @glagily ciwlioll mdgll -6 &aydUI ol 4l
Al e Y 2yl

glad 8 g yiSIYl @ lallg 3 yoll Buubalig Jlasinul 8 Ly yad ydui g Sl 1aas (e Sagll
doyaill oia g @re%i &pilSal dulles 6 ylaillg udibull gall owga 6 dasall mleaall
(53 Blasall silelag s Lgin dalatuwdll daslill

o soll daais dlayi yoll Josll okl yalg nilghad Jalat asy duig yiSI¥l 359¥) 2iled @il @i
Ml oy dngig elgall andlivil Ging JLdiuwdl (o leas aall 6 dplall 3S1yall dliylyy <Lis)
calall Leuisy il nbibidl da 8 3ilSa] g (X9 Lgila Josll yiw Slela] Sle dadlag fuay
S g S @lall e Bibilidl acled 18 yiihia Jaail 3yl le (nasdiall (a0t
e 3lisl g ag- ale alisall gyl Jasll jué Ldlual Joe f slyabs padivall SIS ¥
ol elilhun ¥l slS3 Il (al A aaliy -6 bilill 1 clgd (e cilaglrall oia gani .- §ly9Y]
saludll alelds @ Satdagl Lo duily pguyg salE5 A (o Lgaadyl Liil lghlaig Lgiad
el jlaa Sle 35l8a 3 e JS Ll abillly jo)l8illedm Sand @iyg .l yall glivag

21EP0 - a)uig B)ooig 2ol il 1€ palo)l céilo)l - caledl Jaul



el
1S a8 Gle dadla of agaall sleadll glad 8 g yi<IV @lilly §9ll Guilaiy Liskaiwl adl
(0 Boraa 18 Mt alg Las dyin &l 0 el yal pacg dalisall Jozll el yal gudi o
@1 9 Jo iy il (e ilagasa (§ilSa iz Lgllasivily @giang Sagandl duidill (jreadigll
Li3lgag -alizall 9o LaS dunjlra (51 (h93 agas diail pllad 4 yatig @uadd 4 8 kYl plailg Las
e @gineluios Gualidll sgia le <Yl 2laill OIS Graadiugll ggiua le plaill lagl
lgitlin dalelg &3O Slagleoll A3LS zang Jobs Yol dunall 3SIsoll 8l ol 6 (5320 La ddy2a
Ll Ll deliia e @machut dulelas ol phga A (o
a3l grin dand L Lo slodival dulleag lgalas muinil duyas OIS &yidill odas Jia 3urkas o
S saY ol allnlellag 6 Lglinai 8 yhaill &yaill oda (o dalatull <oy il adixig
aadl
Jaadlig )i
@83 8 Liyie ze doabluall b ydn Llaas of (e Lie 530l Jag je all aaally <l 0adis
$293a9 sLabodll ;< &l @ - (ran 1l cdgain daad 4 @l adly Il Lgligatig 5agan 5,88
danall 8,139 e Grailall @guuly Sleg plaall dasd 5l 8 19S5k il dulall sileadl)
Hlg gdloll pin i 16, <all Ja5 (sa Lii<a gall Jualgioll @gacalg lgialdl shaill aig Lig,llg
oa I dgral Silaadll Jundl @iadi bags @agRag @l yg ) (va S

undll el yg o alllg

Abstract

Hajj is the world largest mass gatherings where millions of people of different
backgrounds coming from all over the world gather over a few square kilometers
land, representing a major responsibility to all service leaders in Saudi Arabia to
assure the optimal comfort for guests of Al-Rahman during their Hajj.

Real-time accurate statistical data is crucial to enable leaders to make proper
decisions assure best service delivery and to prevent disasters.

The purpose of this paper is to report on the findings of the experience of
application of digital pen and paper technology in health care service sector and
consider the feasibility & expandability of such experience to other service sectors.

The workflow data associated with patient-doctor encounter starting with the
reception of the patient till discharge, is captured and made spontaneously available
to a business intelligence tool that represent such data in statistical accumulates and
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translated into graphs which in turn is presented on a dashboard to medical
leadership for in-time decision making.

Background & Significance

All Saudi Ministries have major burdens during the Hajj season: where they have
the duty & commitment to provide the pilgrims with the best care facilities and
services. All Ministries have to mobilize resources to deal with the increased high-
load associated with the busy Hajj period, to keep alert to combats any potential
disasters & require real-time monitoring of services provided.

For the Ministry of Health in particular continuous monitoring & statistical analysis
is essential for Planning and management [1-7], especially for quality Hajj health
services, and to combat any health disaster: such as infectious outbreaks, fire,
natural disasters.

Until Hajj 1432, statistical reports were not real-time and accuracy was less than
optimal due to human error: Patient encounters were recorded using ordinary paper.
Retrospective Statistical analysis was done few months later. In search for a new
approach that would provide more user-friendly, less labor intensive, more real-
time method to collect data and represent them to decision makers in Hajj season
right on the spot, several new technologies were examined. The feasibility of
digital pen and paper technology was proposed based on the assumption that the
training curve would be easier since it resembles the old classical paper approach.

Implementation & Technology Used

During the service provider ( e.g Doctor) encounter with the Hajji patient, the
service provider simply write on a
form of special paper that has a
unique dot pattern printed on it to
facilitate stroke capture by the
miniature camera hidden in the
digital pen.

Camera
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The pen Camera just behind the Ink cartridge records the strokes on the paper

The special pattern on the paper not
recognized by the simple eye, but
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be a natural straight forward writing process, data is captured by the digital pen,
recording the exact stroke shape and location, while time stamping those pen
strokes.

The pen has a memory that allows it to capture hundreds of paper forms, this data
would be send to the server on intervals upon what is known as synchronization.

As the digital pen is put in its docking station, data
will be transferred automatically from the pen to a
remote server.

This usually requires a Personal Computers (PC) =
USB port for synchronizing the data captured from

the pens, in the last Hajj we replaced the PC’s by

USB server device, without the need for a computer ‘
beside the pen resulting in significant reduction of A
the cost.

The Pen camera codes the stroke location into the memory, after transferring this
data to the server the data is decoded to recreate the stroke on a similar e copy of
the paper used to write on; by doing so the e-restructure e form looks like a scan of
the original paper.

In addition to that the data is analyzed to the corresponding data fields, check boxes
translates service provider ( e.g Doctor’s) strokes on paper to data entry field
choices on a backend software application, those data now can be sent to the
database. Free text strokes has to be subjected to OCR (Optical Character
Recognition) & is still to be verified before entering it into database.

Data
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Data uploaded in a structured format to the digital pen server, would then be
processed and sent to the data repository, from which a business intelligence
software would start to build statistical data graphical presentation from the
accumulation of data collected from several hospitals or primary care centers. A
friendly graphical user interface was developed to provide healthcare managers and
decision makers a handy multi-touch interactive dashboard to view cumulative
patient data.

Conclusion

The application of digital pen and paper technology was able to utilize the existing
workflow processes with almost no or minimal changes needed. Resulting in
unmatched staff acceptance, with almost no learning curve needed for users to
adopt it, requiring almost No change management from the perspective of the
managers. Yet the return of investment was humongous from the perspective of the
value added to the leaders, decision makers and Hajj guests.

Application of such technology was a great success and excellent return of
investment to support Hajj healthcare services.
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Such experience and such success is easily replicable to other services sectors of
Hajj.
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