[ Downloaded from jsdp.rcisp.ac.ir on 2025-12-19 |

[ DOI: 10.29252/jsdp.17.3.109 ]

5

b (F09203 w32 BIL Sligs (w pdund JHdiS JIw
239 )SJl oo Mw HS (Jw Hwd g waadsls

el o 3 il
u')"‘ ﬂul)@‘g su_ﬁ.l).w S olKisls 4)_’5,‘.,.4[5 (eXign oaslisls

e.\.:S.‘g:

A5 510 ol yordy 1) ilisie Silumo «( Sodg Il oSl 0395 50 Lol S il (o5 jebay 9 Sledbl (5,9Ld 31 oolistw! b yuns
ony oigy & a3y (o piad alline o 51 aliss gl g3l Lol y (50 ol (oaw yiusd J 35S g ol allino T (2 5t
oy oy bio ole S 4 Cge (s sbg slhael g sl sl byl b pansiis Al (Sbjy (g ConBge pelul
OFT oyl sla S 55 45 ol 7 kan ;K00 Sy (o phasd 9> & (oaw yiwd Sy sllas! dlne g (59 Dlonsz 7 wlal 1 jloy
Ceodlw jo wptwd g CalblB b pogas gy Bl g L cwytws Jp085 Joo O alio (pl (o owl oalds ools il
Tobe Gl sl gy wlsiy sl Bug & lylow g 9 Ly (o yiwd pB0S a5 559k tuml ouls &3l TEDAC pb b (Sdg s
buzxo 55 (o2Blg (2leg liw (w9 GOltuy Joo (elel p (g yiwd J565 dilole Sy gilwesty b.oiSé,b |y laxo (p] 59

ol o 0310 ylid T il 5 (2Blg Lo 50 Jow el (oe 033)5 (T 31 ool b (Sl ylowy

oy S g (o guas iy Bhs Lgy o piwo J 208 Ludl S0y | o Kb g Sl Codlw 1ganls 519

Privacy Preserving Dynamic Access Control Model with
Access Delegation for eHealth

Faegheh Ghofrani & Morteza Amini”
Department of Computer Engineering, Sharif University of Technology, Tehran, Iran

Abstract
eHealth is the concept of using the stored digital data to achieve clinical, educational, and administrative
goals and meet the needs of patients, experts, and medical care providers. Expansion of the utilization of
information technology and in particular, the Internet of Things (IoT) in cHealth, raiscs various challenges,
where the most important one is security and access control. In this regard, ditferent security requirements
have been defined; such as the physician’s access to the patient’s EHR (electronic health record) based on
the physician’s physical location, detection of emergency conditions and dynamically granting access to the
existing physician or nurse, preserving patients’ privacy based on their preferences, and delegation of duties
and related permissions. In security and access control models presented in the literature, we cannot find a
model satisfying all these requirements altogether. To fill this gap, in this paper, we present a privacy
preserving dynamic access control model with access delegation capability in eHealth (called TbDAC). The
proposed model is able to tackle the security challenges of these environments when the physicians and
nurses access the patients’ EHR. The model also includes the data structures, procedures, and the
mechanisms necessary for providing the access delegation capability.

The proposed access control model in this paper is in fact a family of models named TbDAC for access
control in eHealth considering the usual hospital procedures. In the core model (called TbDAC,), two
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primitive concepts including team and role arce cmployed for access control in hospitals. In this modcl, a sct
of permission-types is assigned to each role and a medical team (including a set of hospital staff with their
roles) is assigned to each patient. In fact the role of a person in a team determines his/her permissions on the
health information of the paticnt. Since patients’ vital information is collected from some IoT sensors, a
dynamic access control using a set of dynamic and context-aware access rules is considered in this model.
Detecting emergency conditions and providing proper permissions for the nearest physicians and nurses
(using location information) is a key feature in this model.

Since health information is one of the most sensitive individuals’ personal information, the core model
has been enhanced to be a privacy preserving access control model (named TbDAC,). To this aim, the
purpose of information usage and the privacy preferences of the patients are considered in the access
control enforcement procedure.

Delegation of duties is a necessity in medical care. Thus, we added access delegation capability to the core
model and proposed the third member of the model family, which is named TbDAC;. The complete model
that considers all security requirements of these environments including emergency conditions, privacy, and
delegation is the last member of this family, named TbDACs:. In each one of the presented models, the
therapeutic process carried out in the hospitals, the relational model, and the entities used in the model are
precisely and formally defined. Furthermore in each model, the access control process and the dynamic
access rules for different situations are defined.

Evaluation of the proposed model is carried out using three approaches; comparing the model with the
models proposed in related research, assessing the real-world scenarios in a case study, and designing and
implementing a prototype of an access control system based on the proposed model for mobile Android
devices. The evaluations show the considerable capabilities of the model in satisfying the security
requirements in comparison to the existing models which proposed in related research and also its
applicability in practice for different simple and complicated access scenarios.

Keywords: eHealth, ToT, Dynamic Access Control, Privacy, Access Delegation
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(Figure-2): Patient entrance and treatment process in hospital
Emergency room

e (¥ JS2) (ade 4y miliye) 51 Jless Jlasil asyl 8
g ke Iy JEL jgrmwd wilsysl S jy a8 Sl g il

A>‘5 L Gi&[ﬁb 9 0435}:: or lg MﬂAM Jsﬁ.m.c )Llﬂa),;

FO 2l ¥ ol VAl Jle

ThDAC) dwd Joo -Y-)

3 (smpd JSS glp ool Joe Jald ates Joo
Jyexe laag, ol o a8 cul (Sogasdl cwdles
Joe ol 53 el eas ad s I8 lae b los
4 s 0 Hlem Slezryt Gl Gezer S
out Blod (oo jiss 2y izmen g (59 (Sd oy
Copde ;0 SR g el peplie 3l alie Jow o cul

sl 00l &8 T 0 90 Lo s s

wiloyo glusT 3 ¥ 1)
GloaiTp s o Sy slaanlp b 4 asgs L
NSRRI RO [ NANERNS et S
SET Gl o & olilon 2555 b (Sleye laa 13
IS 90 byl & Ghlew 295V JS8) 35 e
DS 50 Sy
Ly oo anrle sl & L5 ) & -
Sl 28l Loy pljlen Sap (Salea
29 4B Syt Z3g p5Y slaoyglis plxmil g (6
sdgn JSE 5wl pdy a4 eddimsS gy,
IRCERYPN
S o)ly g kol Do a5 pulysl Glhle -
Slom g Gy o ol 5o Sdgeysboas 5 ouds il )
JUsl Gide o @ abgpe i o o i
WNigl oo oald
Ollen ols Sulisl Gy Sl a5 Slles
B slass 1 SO0 b e e las) wigd e
3l g (0ol e RFID 4 Cod ;o) Sigd oo (S
Slasgorme lilow 4 (Fiwws) Jsiums Jliwy o a5 ol
Sy lany GBS i 5l g ol pamie lacss ||
Serds 4z 5 e a5 WS e oy 25 ] Syt
by Ll anlys wil sl jlen cumog ST o) 18
o ©oge rl me 0 el ol Gl Gl Say
Srm 4 Lo 45 398 oe (o) Lo gl leys
@l Sogoar &5 WIS G @ 5l ST L o)l
Soge ol xE 50 g plasl Gleps (Wilpel Sy Lawys
Sedin 12 slars sl 0dign S5 anl b
Codles oy Camsl (SIS oy JoSas wn T e
sl Oleys Bg) (x990 9,8 @)l gy b 5l AT jlens


http://dx.doi.org/10.29252/jsdp.17.3.109
http://jsdp.rcisp.ac.ir/article-1-916-fa.html

[ Downloaded from jsdp.rcisp.ac.ir on 2025-12-19 |

[ DOI: 10.29252/jsdp.17.3.109 ]

) i al RS Bl
syl iy b -—
-_ny-

Lt g St s LS
oy S 5 e

by Siy ae S

@l:.w)latg sbwﬂq e )'.AU.: Ol&)é u\}.gj)é .(Y’—sz)

(Figure-3): Patient treatment process in hospital departments
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(Figure-4): Basic access control data model for e-health
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(Figure-5): Access control process
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(Figurc-6): Access control framework
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(Figure-7): Access control rules categories
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(Figure-9): access control data model with access delegation
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(Figure-10): privacy protection access control data model with access delegation
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- hasRole={(ahmadi, Nurse), (salami, Doctor),
(salami, General practitioner), (tahami, heart
specialist Doctor)}

- role-Purposc={( Nursc, trcatment), (Doctor,
Emcrgency), (General practitioner, Emergency),
(heart specialist Doctor, treatment)}

- hasTeam={(vahidi, Team3) }

- assignedPermission={(Nurse, Read, Test), (Doctor,
Read, 1/0 Sensor), (heart specialist Doctor, Read,
Test), (General practitioner, Read, Test)}

- hospPurpose={(Treatment, Test), (Emergency , I/O
Sensor), (Emergency , Test)}

- preferences={(alavi, Test, Trcatment), (fathi, I/O
Sensor, Emergency), (vahidi, Test, Treatment),
(vahidi, Test, Emergency)}
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timeTask (almadi, ’ 5.

currentTime (%)
3k 0,50 gyt S aclgim

insubset (pl (Ls, YY), sl (Lp, L)) -

.'... v: )
assigniP,9)

patient [P),

\'.~'-‘|vv-.f Cat nP (P, PL) .,

azzignedlccaticansS(S5,50),

in Dsetl| v )
CADACCRERP (5, A, Fen, §

azzxigni®P,.s),

oSl s s gl s ek
3 e eyt w2 L b bl Gcusgaos
Lloday Jas o] 45 S fgiism pmpiand S5 szl b
s o)l ojlulbisl RBAC: Jow b STl egpio
poedo ;0 RBAC: Jow L golpinn Joo Solas Jdog
4 dgazs o lailial Jawe )0 aS) lecusgasa 45 5 S
Golpin Jawo gt el (ol alby SS& chvgams
S50 0,lsliul RBAC: o 5 ool (glaswys laas |
8 o potde b (LB poghe w5 A5 wiS Az 28
2 S ogar m > Lis AU Gleysgasn LS
&S Sl olering Jao ol 5y5le eslitul San
Cad )3 ol es 52550 Gl 1) olie slac LB

ol LBl ol o 4y (SS9 2SI

e bew bl Jow (yeoil —F-Y

s
.'a.:;u: 3 AALLAS‘)‘ (5‘.4)‘__4‘) J)‘.f JAA \)){)Lf Jd‘ Lgl)"
JrsS aelgd el p3¥ 05l sdzus (Sods iUl Cuedl
as éﬁf )|)§ u}‘)’l S)ge hlses le.kj_v)l....u )b GAJ.....:\)
I, S 0,50 OVl dad (Joe a5 0l telne olel
Gl Wl 5 WS e Sluids &5 O jpen
I ohlem Sldbl 4 wiws lpy Bawacalss o
ol owor @ B nl o jelie meady ST Bib
oad aild  9lge pl 0 il Jue 0,5 g Lags L
IS asled lul 1 lagy L ol as” ol oiS ol
CL.J.«».»' C)Lul 9 Sloos R TbDAC3 JM o e
90 abga eyl el b Selgn s 5o lag: b

ool 28,5 L5
Obslen S & bgipe Slodlbl Gall gyl 0

] 0SS Cn g3 ) 4o (j slraalie a5 ol

staff={ahmadi, salami, tahami, amiri, javadi}
roles={Nurse, Doctor, heart specialist Doctor,
Gencral practitioner }

patients={alavi, fathi, vahidi}
locations={emergencyRoom, heartSection}
teams={team3}

- res-Type={Test, I/O Sensor }

res={Test alavi's Recored, Sensor fathi's Recored,
Test vahidi's Recored }

actions={read}

assignedLocationP={(alavi, (emergencyRoom,
rfid2)), (fathi, (emergencyRoom, rfid12)) }
assignedLocationS={(ahmadi,(emergencyRoom,
{rfidl,..., rfid9})), (salami, (emergencyRoom,
{rfidl, rfid2, ..., rfid10}))}
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delegate(tahami,amiri,heart special
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hasTeam(vahidi, team3) .
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rolePurpose (heart specialist Doctor, treat
ment) .

hospPurpose (treatment, test) .,

preference (vahidi,test,treatmaent) .
assignedPermission heart specialist Docto
g, read, test). N -
currentDate (date(57,6,4)).

currentTime (12).

timeTask(aniri, 0,24).
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(Figure-12): Evaluation of response times of requests
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