[ Downloaded from jhbmi.ir on 2025-12-07 ]

S G 5 s Kl 5] Al
by Sila 4 Slai 5S40
17497 AAZ*‘V/,IIJA ljld,‘)[e 0,92

335995 b (ol g ld 31 (5 i (519 ¥ E95 Solid (9518 oo (G140 3 Juli g (5 jlwaings
S95 3o o iy T 9

20937 ol Eolilgaol 4nbld ‘r‘_sjg.g,u P TEEVE 9 ‘rlév\.ﬁ.c Ly oy ‘*‘G)U S8l o

A/FNN Wl gy e ag/Y/Y e i Sdb yoe

S o 3ol golsn (sl Vb clbaiszn cohlan olainl 5 63,8 (glod Slos g9y 52 o b 5 ol (gylo 4 Mol oo
Oloy Gilwaisge Bua b g i adlae 90 (5xSol law ! JISL Lo)lse ol Ol Hbd llen g3 S
Lol 00 plal ¥ g5 cobd (g5lows (29,

S5 )le Smeeal 3018 3,805y b 808 S8 sy ey I 5 sanples sstilon 52,0 adllae (il 13 2 p09)
Slow (293> leyd U 9 o0 485 )5 13 p)55 9 S Sloj )] slanje ol wusbly 4 Jae (S35 sl 29d 00 Jie
D90 Vb ot b (5L o ) (omalSgnla o ol auld 15 (slag)ls Brme 39 (g5)aaly (olatdl g0 4 b
b o3l 8 s g 55 3,90 ol b g Jlosl (ool Jta (595 2 YU ries )3 omerlSgla S (6K 3,509, <9 0! |
(Jio ) oy sglaie 4 .85 18 duglie 050 (Ll sl Y L Jols digy b 2L 5 (oot Jao 3 Sles
Lol W8y Cpgo 5 sl glayiehl 59y p Comlas oS g 455

2 slanie cole ol ooy (i 638 JymS lp cobd s)law (b (YL & s oyt 0 Slas (oloiiin J1o 1S

g blod cubs (ilan a9yl loyd oobaml (c5ya0bp cly & sl p3Y g 0391 138,150 Sloyd asliy (o,

3 oSl iz dgme |y oo CatsS L yos 0093 S &5 oo by low 29 Loy lrpranal (giludinge b 38 g5 Aot
905 (S sl )9S oMl pllsi (g9 2 o] SVL sloatyso

3 Y g ks sl Ol slauza e 5 (ileig el 05537 cacbl OLlghol (Sgn dame (S g <LS) pdie S5 (e gl JUSI EL sl
A=AV H(F A¥48 (S5 5 St 6Ske ) 581 alres .3 5575l ol 43T 35 S 55 b gl sl

O 1 08 605 o8l ¢ 8 (SlaodStils s 1 (sl (i 0 dSKHS (s dige (5553 5 tils )

Ol 18 (015 o8l (3 (laadSLails w3 culis i 0 Uil bl (s gurdige (575 Y

Ol 018 sote 7 o (gl ki 0S5 (3l (b onikign (5575 ¥

Olpl D1 Ol (Ko 3 p5ke BK;:;\“‘;;:M.&;.;MM;,@,ma.&um,@mrqﬁmu,o,,:m sl by jaass G5 F

IGS™ 0595555 €552, O pog o o815 6y oo 0 0SCils LIS (s ki 62575 0

ool T I3l 315Vl ¢ ot 85187 L 015 o805 3 (slaodSCails iy (i (sontige oSS 1 s Okkn 5

« Email: m.eghbali@ut.ac.ir COAYARIAY ¢ wlod o lode


http://jhbmi.ir/article-1-207-en.html

[ Downloaded from jhbmi.ir on 2025-12-07 ]

olhSe2 5 7,15 JW

Ve cobd (29,1 loyd by 3o Jllodi g (5l b

0l Cobd ool [Y] dmd o L |y ansdS olo ¥ B Y
abd ol 0jg > &S Cunl ST cnppine Sl (S
owsgiie ol ool g egel sdie b Yl
03l b jlen lp &5 sl gyl odsl (Metformin)
HbALC [asls 31 2gd 0 oo (LY) YL HbALC
oaZdie >l (e yeiie Bpan b ole duw CuBS Sl e lowy
b b g o395 S50 gy a5 Cunl Lno ops 9395 yuio (V)
9 Oroygite oS 5 ST 090 oS 5 S plo 1S5 (So
il |y p3Y ol olo dw e jl am 55 ped 29l au S
@9l 4uS oy yde (VA) 5 slew HDALC asls 4
dw s ST acole 53 980 039381 8 3)90 93 4 (soge
A EyF e S Widgs fhe g8 gloy aw cpl wle
Ol V] 0,5 salgd 225 L 5 52925 Ol sl g
S Cunl (gy900 ol o ik 42 B Cupde pslale 4
5 JI5 o csiugle)) o)l gl wely ileding
Se olyie 4 g 485 )5 adllae )90 (ag)ls Bpas e
2y B OS5 LS 53 (b 059> 53 55 el 3
Medical ) Sop by pSmeas diwe o)
(Jgte 6 pSmmeas 5 MDM (Decision Making
Wl 0%e, b &l cualad pae Lyl coo
(Markov Decision Process)céss o (¢S maouas
[V0-VY] 555 o Joe MDP

9 Silodde dinej 3 (alagiagh @idlS baJle
3550y b culd ilew (S oleyd srprenal (ilodine
5 SaANt0SO .cuwsl oud pbxl GBS le  puewas Auly
oboj BeSyle auenai wul 3 Jao jl eslizel L Mareels
2 35S 5lo 0,005 WYl (425 g dgdome Jloj 381 b dwge
O g Copde addlas 4 5u8 i ol
i o gl Jie el piite By Cobd (5 ko
g auip SiledineS (Jio b)) Jlre 5 R F g
ly Bo5,le mwenad A01,6 [VA] ), Kea o Denton [VA]
sl (Statin) psbl ol goys ploj silwaiae sl
Sy gldoe Gl odlatal LY ey by Ghles
United ) 4 (Archimedes) (Framingham)
UKPDS (Study Kingdom Prospective Diabetes
o QoS Seny S Jde Sl LS 5o gl dges )
@l ooy gy oloj 9y 2 ) Splie b5
Sl gl g8 S ki gl adlhe 3 w90 (2L

EVRTN
P10 4 Soop V] cubs She ggmlyd bl b il
0392 Cubd (gilew 4 Mo YoNO Jloo 1> ez j3 )& youkeo
2 Sl ol & edhs g > e JS do)d W S
Cabd ool Gy b allas ol 0 03 anasd les
{v] ADA(American Diabetes Association) | !
Ol Lil38l) (Hyperglycemia) oS ula b cobs
(GPNE Cupde g J)ES ple el At (a8
9 JoydS (g3)lid) Sy sloadld (ud S o
ool ool V] 2gde cobd (s)low (2)l9s oy g (o
sladiSo Vb (8 )Lid ((Bgyem b lacs)len ylai lsSU
poriis 9 (i OMie (g0l claggylon «gie g (B
y polte (K33 cudlye g 38 S @ s (b b
Cllsd g Wl 4 b (gad Jyus [V-F] wims e olts
bis 4 0B ks 4 S [VA] spde LT (35
@ 9> agleys | oslitel wisls (y93ad (e JeB B
o (3] 8 s 039331 358 3)lge 4 JoSe 4n S lsie
OB SRSl 20 pley acby silwdige s
cel Inj fcwl ey Ol cuenl I by Ghles
manje (Rl gl (S5 CekS B ges b Sl
ol xle gleauie 4l5 o Gliwlen ) e b
ojo sl > b walss (lan ul B)lse b by
Life Quality Adjusted) jlep cuiSl pos 0y9d  Sidj
Cuol 5] gljlire o imte jI Se QALYS (Years
Smseal ol 2 1) low oo S Jlo CudS 9 oS &5
0y9 o sl & [VeV] e o ol codd a3 Jleys
SrSole aladnia il g len o5 (LASL pee
Loy anjey sboby o g & A0 salg
Sl pl & D9d Glwlen 1 slen 6
slow €Sl jae 0y9 5 Jols (Reward) sl ¢ golasl
il @b il s adlas Lolel 5 [Ve] 3l pb
by e Cople g glop slappYLl (b
<l oad yixe (Diabetes Clinical Guidelines)
S Cul ol apdye Dpgo Sy 50 sl @yl
9 45 el edalie 208 paasie (S5
aeby by ohlen 29 glop b slaepYal
Obles 05338 g daleialy cpl )3 [YOV] WS 0 532
Hemoglobin Alc: )  wdSsen jasls L bd
P 0B 5Sike & 0,5 0 )8 Liomi 350 (HDALC

AD Journal of Health and Biomedical Informatics 2017; 4(2): 84-97


http://jhbmi.ir/article-1-207-en.html

[ Downloaded from jhbmi.ir on 2025-12-07 ]

S 3 S § 9 CoVw Soilo y9i] o

CadeSh pos 0)93 Jl Jols (bl lise (25 Sl ojle e
21 ol 586 adllas 5 gyl cilie slad S dja g o
ol ey pomen Gl (3Lt Jde iy Sl (5
@ paseds gloj | jlen Sloyd asly «odleiiy Jao &S
oMb S5 lp wmd o Sl 1y Jle cplis o
A 58 g 9 Jo Sy 8l «asdly 4 Juo g e
Db g 18,5
Sl ey 2o byl SUjks b 2l S
(Hypoglycemia) owslSsola YU i b b oles
slagingsy [V] cusl (p3ad aw sl e 2al5)
b obles sl cmse olis (Sdjy ojp Slodl )3 29240
o3l S gl o5 canl 5l Jlo £O 51 e e
A e cubd (low (b lapYulS > HDALC
Sl srslio bl gy (oo 21 )8 Jai e b g 395 B S
ol 22y ol 5 DFAV] 208 s ] g3 S
oy 4 HDALC jasls 358l spite slie dlio
Jbe 595 2 Vb Gt 3 eudlSols I 6Kt 3509,
a8 )5 oo g w5 390 ol 8L 5 Jlesl (ooleting
Sl Slojle ol Jdo sboisysly aod 5k 4wl
ol leaize Jold (dauje cole 85 jl )5 @
Slow Sk yos )93 ) Jol 3I0L (e 5 (29
PF 9 Jow Sloj o2yl 585 s > @
b YL i 3 oS onle 6 pitn 3,509y sy ©
v bl 5 HDALC (sl 358 slis (3905 e
slow

2y

ol Aial )b Jie Sy ¢ iloy —92,0) adllas (ol >
- dly dgae Jloj 38l b dtenS loj (MDP) G55l
L ol jl ot adadi S > &S sl (pl Gan 00,8
O Ole (29)1 Cumdy g Sl Cundg b ounlie
Cdlyd 4 e (29l reaad (] 293 ST (291> renad
Cmdg g Sl Candg S & sl 9 35800 6)58 (DL
S b ok mpenal (sim Sloj dal 13 39500 3> (219
Curdg Cdb Conl (1 San (g focwl gyd09) alie dliuw
O-Sen Opzmen Al Oglite jlowr (29)3 Cundg g Ml
3929 Sl (ly (Solite Sloyd slaprenal dsgorme
(V) S5 @illae Juo slayiel)ly (i85 jlas 53 L sl awsls
N o iy yai dabdl 3 odlpiiy MDP o <35

a3l bl b ohlen (Bgpem (B (2)lee alS
o] aalllas domts 8,5 )8 sy 3y90 JgydS S
5 b o 1y il layd £9p e (loj «Samy Ja
ahl w5308 JyS b jlen oMo llyd (gilwaigg
BoS )l pwenad A3 G VY] o)) 9 KUIE Y] 5D
Ostl gloy> 98 At oloj (Bl JUid 4 & 03905 )]
Sy yos 0,5 Lawgio 85 unl LloisS 4 (23 oy
56 e (2 padlS pedle e Sl ) il
- sl 9 15 uyp JAo 59y 2 o) 86 & sl (6500
CEF B dunlio 3,50 Kool (slalain | ety slo
BoS )l preas a0l S [VY] Denton 4 Mason
3ges ) oylinl (lays 958 Gloj (Silode (sl (gSne
hosd VL) by 4 bl (ools sloaly ulul b
Jie & [WYV] gllKen s MASON yuen ailes dpwlxe
Soler 555 sk Oloj ol sl B9 lo e 218
t_img.) J)a.».{ RV L c)l.o.ﬁ.g & JE 0)9] HD dinhy &9)‘)
05l Glaasls o pde b 5l ol ilen (2)les
gl ooloitiy Jbo (2 Slme b3ga5 )] Jgymds
ooy dje e 38 CadSL joe 0y93 I Jolbs 3D
G YL b agy lacwluw colps o il o oy yx5
I8t 3y90 el o ¥alS o0 5 Koyl il
GBS o proua 113 gl Jao S5 5o [Y] Zhang e s
ok 9 Jly (gilwdine s HbAlc oVl ool
buwgio a5 Dy &l sS4 1y ag)b ol gy
adje ol o5y B ohles oSl jee sla o
Cawlbuw ¢ Jdo o 51 G il yiSTas 1) Sye g cold (g)lews
auglio 3)50 o yiitie o)y lagp¥YHE L Job dig
colee g Llje obj)l 4 [YY] ) Ken g ZhaANG .cé)5 1,8
I gl b sl el pls b ablis Sl w5, o
M8 b)) 090 dia g (S8) CuS (Gl oSl s
b Alus gilwand lp GBSl Jue S l.m‘_'j VY
acgeze l jolate pdy g Wb amwy HDALC i,
53905 o3l 15 5ol (5 ¥ &9 subd ohlew slrosly
b oblew clp o)l lagleys Jlg5 s 9 single
plote ltmghn K00 b 1) adlae ol assl el ¥ gy

Journal of Health and Biomedical Informatics 2017; 4(2): 84-97 AP


http://jhbmi.ir/article-1-207-en.html

[ Downloaded from jhbmi.ir on 2025-12-07 ]

olhSe2 5 7,15 JW

Ve cobd (29,1 loyd by 3o Jllodi g (5l b

SOl o g ol )y 1) SIS
Sloj 38 S pronal sloygd dsgecne T
PIT (Floj 0)99) vl 09 T
Bl T ppoucd (5093 33 Codls Cumdg SV dsgasmo HST
BT oseucd (50593 30 (29 Cundg OVl de gosro MST
(S0 3 o> silom 2l oz Jold) bl s D
AT auai 0)93 ;3 (HDALC (a3 ls 50) jlow caodls Comig clls |T
BT osoucd 083 30 slows (29)ld Cundg YL m.
(290> Cundg SVl 5 Hlaw Codl Cumdy bl JSiio) pl T paonal (5090 1 Hlaw <> S =(| ,m )
T T T
A3 T s gopg 3 S, clls 3 o o5 iloj eiagyls ((sopll) (sligmmnas acgoons A (sr )
B AT s goy90 33 S, o 53 e o5 ol o 48,5 Jai 3 (g ) (o ls s a, (ST)
oz HDALC (2315 (9 o1 (59l b 0 P
AT ool (5059 )3 sla Sy Jlai>| pPeath
T
p " . . DComp
3l 1T el (50095 > S, o 3 o & Jloj ccrlons L35 oy Jla] pT (51)
i AT o gy95 5 S, o 3 o 45 loj (Bl el ay Jlisl Jlazs) PP (sr)
I et cansycdo o | cudto cunsy clls 51 Jlist Jlozs! q., (1.1)
O, oo e 5514 Sy oo S el 5l e il s P (Sm S, ar)
Jlowr S (Jlo 3) yoso 93 35ly (b RPQ
anle dus 0y F 55 G
anlo dw p)55 £ 5 w
2394 Ml (ZT 291 prouas ‘Sr b o Hlews (gl &S Sloj ol T wwoual (50593 )3 (5598 bl Vr (Sr , ar

33050 O, gl e ¢S, o 3 o sl 5 5ej HDALC asli oy Vi cpllan pic 1555 DU (5

s : . L b <13 Med
Sl O, &9)IAW‘mT o Cunsg b ) Hlen gl &5 Sy dag)ly Cpas Cungllas pas (S DU (m

. e . Med
095355 O b e M, gl cang Sllo 53 o sl 4555 g e s COSE™™ (M, 2,

Dgub

)
)
)
)

HDALC Lasls Jys sle Threshold

L e (D) W3 &Vl 5 (MS) [y 29 Cundg
Cundg 55 Jde onl )0 by lew Gl eVl
JB i) 2050 HDALC jasls ol slen cuadles
ome o3k Ve 53 (V) by olae a3l (ol olie 55 oo
o 22 0l (Sloj oyed )3 o dgdee wd)S a3
Condg o 3yS L8 laojl ool 5l (S il
038 (ALl 0% 08 ]y £ FS)h e jleg cedles

D) G pty Candy 9 SYL

|, eHS, ={12,...,10},vr=1...,T (V)

oo (5093 9 (Sloj (3!

o Candg V] by low (b sl YLl L slle
DS a8 Uil 290 (Jlo > )L ¥) Lt olo 4w
Sy Sl el ey plal
Gy anle aw by sleajl 7€T={12,..,T}
i B bl el plej p Jlen g g
ade (o glej B8l slegil 5 o sels s, (7 =1)
Dy J.m|5'>(T=T ) (S Ve v) Hlaw 5l

WYl acg0

(S=HSXMSUD) acgemoy; aw 4 &Vl dcgome
SVl (HS ) jlow coodos cunsg OVl 106 0 pandd

AY Journal of Health and Biomedical Informatics 2017; 4(2): 84-97


http://jhbmi.ir/article-1-207-en.html

[ Downloaded from jhbmi.ir on 2025-12-07 ]

S 3 S § 9 CoVw Soilo y9i] o

ol las 45 mde b5 sl M =0 51 (V) alal,
1y w8 s g T b 7L ey o I, pli
Glp T 6 T=1 Slojoye ppll o)y il m =1
Solan oslse 5 Spo 3 Ll o sl 045 32955 lam
oS (8 (sla byl (Byye — (B slacslen) ol
Al el (e s (B

mr € Msr = {(mMet,r ! mSqu,r’ mlns,z )l mir € {071} ’VI

oo ST 035 Jhel 741 6 7 oy o3l Wlgs o
“\"‘9"@ c..\ml.» LR ).»3.’>u 9‘ le).g Lﬁ?)‘b )f] 9 .).))f é.\aﬁ
A ()= 1 518l 5l ol ggps by 205 g9y
i ool g by b ol il A (5,)=W,
4 (V) daly Blas o b calply )0 e Gl
LS oo ST 1) (ag)ls Bran jlan a5 Sloj 398 00 Sy,
IS b el HBALC el 1Sile Lials

23,5 oo o CuiSL jes 0y90 il

2925 Jlow Slp S 29)b Gbpleyd qeeal 0)53
Obe 5l g o pund Hlew (29)h Cundy Vs b ilosds
oyl Ugilow coymmpgiiio waly sl > lapleys glyl
2l w25y cxyee (Insulin) Jswsl ¢ (Sulfonylurea)
Jie 5 ol IYF] whoad byme (ol el oy ey
DS 1y Goyiwd 53 (glag s dsgasmo ¢g)ly dw pl (oolpiiiu

IRRRWAPES

=123 Vr=1..T} )

e sl Jio 55 doge sl canl 55 4 Y
ol oA 48,5 ya > 5

o sl b citS p gl 4 bgye (Sloyd preal @
AB sleie 511 ploy ol Bpas oy & Sloj Lino
An3 a1y o] B pme 1L Sloj 58]

olejer Bpas (omdlonle I oyt johaie 4 @
ABb g 1isglS 9] il 5 (g

pmond (5 gaiio) CololuS as goseo
el 0y93 Sp=(l;,my) s oy
Sl Gl dcgee Tt e€T/{T}

a.(s.) e A(s)={A,(s.)xA.(s.)x A, (s.)}

if A, (s,)=1

1, i
m. =
v {o, if A, (s,)=W,

Jlosl A8 (o 9,0 B8 )le )00 Jho Gl 45 3 e
2 3 Sl el “ Jusl

JM‘ qu])JLJ ‘] PTD (ST) — PrDDEath i PTDComP (ST)
Gl PR Logy THL 0y 35 b 4y ey o

Dy |)05,(5,) ol g ML S, s 0T 0yed o &S
ol (F) alayly 3ollas

P(ST+1|ST7aT): PTD (ST)

Js e s
(1) spin 45,5 o Jsl Jloial g 53 Jae ol
Jisl (¥) 5 codw cumsg Vb le Janl oYl
| codo cunsg s o jlen ST .00 el 4 sl
Loplp aw ooy o Iy a4 o8, Jlas! sl
@ald Slay Comdy & (S o 39 20l 0 ()
ol 1y 95> Slé 5> (3B (adld (b iy g anily

(1_ PTD (Sr))qr,I, (Ir+l) ’If Sr =(Ir’ mr)’sr+1 :(Ir+l’ mr+1)
=D

ifs, =(l.,m.),s., = (%)

ifs,s ,eD
,O.W.

Journal of Health and Biomedical Informatics 2017; 4(2): 84-97 A


http://jhbmi.ir/article-1-207-en.html

[ Downloaded from jhbmi.ir on 2025-12-07 ]

olhSe2 5 7,15 JW

Ve cobd (29,1 loyd by 3o Jllodi g (5l b

Syeg S low o)lse 23, 51 JB B silow (2>
g il S clls o jlen T psenad 0y5d j0 S g Salgd
ab i Jols o oy phl opd I, e

5l cwl ole

:ovisly
e 1SS e bl (Jhe Slrsgs (3508 ol il
slodsa slore Hlon CudSh joe 0)93 I Jol> IbL

v, (s, a)= G RPQx(1-DU " (s,,a,))(1- DU ™ (mr,ar))j—(CostM‘*d (m.a,)) @

Lo glag)h Bras b el ) e jee cudSL

WSy oy Aie Ll &l
cle o (DUM (mr,ar)) by sl casgllas pac asl
ol el (g AP g emlSonle S gy Rl
&P B 5 b 98T 9 o0 J slew CudSh yes 093
b dalgs Jols oS (g)98 (B0 (6) o £ 5 (@) pig
R O

ral

bl digs e pj (Supe dblee e o Hlis cobs
MJ‘_,’.A uLw) T:].,Z,...,T_l Mﬁ) 0)53 ).) 1) ‘_s)l.bul
:[Y?J’V]

aT EAT(ST)

Z:(s.)= Max [vT (sr,ar)+(1— PP

T

68, =(I.,m) oVb jl el & o cwl 7 eIl

Reward per QALYS (0) dal, ,» &Sk o
CaSL jes o) 2l il 4 &5 cul L3, (RPQ)
3956 55 DU (s @) 550 ol (Jlo) Slow
St as s o ol 1) 308 e YU cwslls pac
093 ials il (Threshold ) uxe so 1 yuin (asls

v, (s,.a,)=e""r x(% RPQx(1-DU ™™ (s,,a,))(1-DU™ (m,,a, )))—(CostMed (m,a,)) @)

Z.(S,) oSl sl 7 prouci0)93 13 S, s )3 jla S
Sleke Hlow Cud Sl jas 0ygd AL iy (V) dadly
Sl 25195 Gay0 9 Sye I JB L1y gyl slad

5) zq,,.,@ﬂ)zm(s,ﬂ)] "

Ir+1EL

o o

ol @ (Gloy (lapreuas e Gl (58l Lo 4 (o3l Jo M) alayl,y illas

€A (s:)

o = Argmax(vr (s.e,)+(1-P°(

Cowd 4 (V) S5 50 o &) o3 56301 allao ¢ iS5k Lgy
e

St S e 3l (sl ie 035 i ol 3
Ay 50 ) A 03 s gl S lo aenal Ml )3 5,509, b
5530 wipS b o o 5l Jolo Slsbee 5 41
Dgus oo 4313y

Sz')) qu,l, (Ir+l)zr+1(sr+1)J (A)

|r+1EL

mplS 3o gl pj lagten I So e 4 g8 Cuwliw
S5 oolitel Sl og3ud Jy5S sl b byl 51
Oloj ot TSl a5 da 4 b bag)ls ol 5l esliul g
ol i o oMl Clb 4 dng b lagyly gop

Sryaebp hgy b (V) (Siue dblee ol p cdiape Cunlons

A Journal of Health and Biomedical Informatics 2017; 4(2): 84-97


http://jhbmi.ir/article-1-207-en.html

[ Downloaded from jhbmi.ir on 2025-12-07 ]

S 3 S § 9 CoVw Soilo y9i] o

(iS5 1 piant) Ligy (559 540U 1 ks 191 Y JS

Initialize the MDP model Components: T = {1,2,...,T}, S=HSxMSUD , A, (Sr), O, (|T+1)’ BD (ST),
Cost™, DU, DU™ i, o, ¢, Threshold, RPQ .

for S, =(Ir,mr)e HSxMS do

Zr(sr)
End
for 7=T-1—0 do

for |_ € HS do
for m_ € MS do

for ¢, € A, (ST) do

Calculate 1

Calculate

end
Calculate 7+ (s )< max ){RT (s..a)}

a.eA (s,
Calculate A'(s ) < argmax{R_(s.,c,)}
a,eA,(S,)
end
end
end
Return z* a*

v, (s, ) < e x[[z RPQx(1-DU "™ (s, ,c,))(1-DUM (m,, e, )))—(Cost""ed (m,. e, ))j

R.(s. ) <V, (s, a)+(1-P° (Sr))lzq,,., (12)Z.a(500)

rilel

(V) I8 55 ol &) o i )oSl djlo g ol 8 (oot
ASUS Intel(R) s, » Matlab 53l ;5 oslil b

CoreTM M-5Y71 processor (1.20 GHz) with 8
g ol 00 Lxl WINAOWS  Jole wivww cox GB RAM

shal & dls 00 BB Jlew SO s9)b oy asliy
e e W) 1) A8l Brae 29 @ Gilew LS
9 Skl 5H(Y) 5 (V) Jgio Billae (ooleidiy Joo slapiel)l

gl cobd olon (Sdjy ojp labja slagiagh
[¥0-¥XY] wloss

=W
dSdes Julod g 4500 jelate 4 (Sluwlre gl (5w pl
0590 ) gl yd e o Sl (eolpiin Jde digy Cowlow
Dgd o 48)S Jlas > ol Hlee leie 4 jlen CudSl jee
G5 s e 586 L len gl loanie cloie low
S gl ¥ gyl 0,5 o Ha5 3 bl Jlee |y Jgr (Slej
p39 9 Jo Sloj o)l cslanie cole oS cwl ) gl
Jde dy Cawlow 59y p |y duslie Sl g o0 034381 -l

7] Gy, (1) Js) Jis) st ) g

Je Collw Cumsg Y

\ Q A s 5 o ¥ ¥ Y \

. ofeeye NRRYVN NN JYeFY NARAS \
DERAE . . . ofeeye ofoe ¥ <[FVY [YFAY <[0+AD AYANS Y
ofeesy /oo ofere¥ NIRRT RRYN o[o¥VE < /¥YYOA NN <AV .[+¥a Y ?ﬂj-
of+-Y0 ofeeyy of++¥a <[VF o/-¥f5 NAVAYS NARY% <IYAY- [+OYA AN 4 ¥ o
NRRYSY o+ 00 -/+3a4 -[-08A NAYAZS NARARY NS AR [Y¥- o[ ¥A o }x
ofovE < [YSA o[58 NAYS ARZ2N < IVEAY AN AV o[+¥y NS [++¥0 5 ;
<[-0vY <[-YEA AL NARYNS <IYYEY RAYZNY o[-5¥A <[¥NE o[+NY- RYERAYA 4 3
NANINS AYINN NALYN NAYN'AN NA Y o[- ASY o[-05Y o[+YAY RN [-¥Y A 3
NALAN <[NAYA NAVANG -\sEY NANNG o[- AT [o¥yy -[-)\a¥ Y2 q -
DAANAN <INy .[-avs YN o[-av- o[-AYY o[-0vY <[eYYY RTRARN o[+ oYA \.

Journal of Health and Biomedical Informatics 2017; 4(2): 84-97 e



http://jhbmi.ir/article-1-207-en.html

[ Downloaded from jhbmi.ir on 2025-12-07 ]

olhSe2 5 7,15 JW

Y £95 Calid (2915 loyd sl 3 Julod g (gl Aty

SOy Jo (ool ppalie i Jgua

& ol 5k
[v-] Ny Vevoon
[\“Y] Y ;.)..._v.... RPQ
[¥¥] (W) 2o ¥+ c
(8L) 1oy 10 ®
(] S oS adls cul pabpn cel o Gl &Sl 186 (B85 5 5 5 g 25 | o HBALC (1Sike 5] DU e
sl + Sygo ol puE )3 53,5 0 355 & [ YD Jlade Cungllae pac eS8 ol 035 iy Threshold
[¥] 455V HDALC 1 o psisio 15l gy
<[V HDALC 53 05 Jisilges 555 oy il
7Y 9y » HDALC fsnis asls bis (HDALC 5 oplgusl 15t e yo
[vv] el Y s gmggite Capgllan pie 55
=1+ o)) gy Cangllas pas 19518 Dy M
—o[Y 5 gl Cupollas pas g5l
[vo-v¥] SY3 VYD topeygiie (ailale abj (pSSle
YWY ioygl Juisilgu (lale disjp 1Sko
PR AR T-RE (AR R PV PH WA PIPIIST SV ] W Cost Med

SY2 OF/AD 09l Jodl g (alile iy i (1 Slo
SY VROV o guil (alle i (1o

)
( )
( )
[¥¥] Y AVIVD 2o pgiin (linlo aiy o Sikie)
( )
( )
(

[Yq] |:( 4r)ts _( 4t +1)1.15j|e—5.6675+((HbA1c Level)-1.4980) ‘:( 4r)1'257 _( 4”1)1.257 }efs.easn (HbALc Level)<1.19) P pComp

4-¢ —e s (s)
[( 4T)1.711_( 4r+1)1'711Je’7‘4196 [( 4T)1.497 _( 4”1)1.497 }eq,soos

—€ —€

[vA] VRRS R A At 2 VR IR [ XEY YL YD o lew o pPeath

SNV A BVD Gy o oy o[o e VAN OF B FD Gy o oy ‘
LYYV AD G i slew oy [ NEYE EE B OO o Hlew G
Y. (g—o)T
[v-] 2.24xRPQxe Z: (sr)

JrS e 500 Sjle 4 [YAFAV] B9 oo (comalS ol
3,508 (V) A8 oy Jlos o olsl  HDALC sl
S AL HDALC asls S slue iggoge clol
085 YU b ol Jasuine &5 job lea V] b snlgs a8 S
915 s S 3,5s) HOALC (aslis J 8 g
I

Eyose el 9,Sg) =V gpylm
YU s )3 el 3l 1 2Rt )55, ) )l

ol o Yals

(V) i 25 b 4 adllas cpl (35 S slad S
b o)l (V) Gise 5 4l Gillee sl Yl 5,50,
Col 2 2l Y5 s HDALC asls Sl
ol Vb G 3 (eulSole 5l 6Ky 3,50, (V) Y]
wdi)-l.\,HZv Yl alie S £0 o 3 8 Lo
ojp> Slpirgh Bk p ) Bd el w85 a5 A
B i (Sl £O o a0l ohlen (S5

V¥/¥

VE/¥e0 VE/¥Y Y¥/¥N0 Y/ Y¥/¥Y0

) cudSls jee 09

A}

Y g2yl o3 MDP Jue (g9, 2 88 J 538 (613,509, (5, Wl (ool 2 JSUs

Journal of Health and Biomedical Informatics 2017; 4(2): 84-97


http://jhbmi.ir/article-1-207-en.html

[ Downloaded from jhbmi.ir on 2025-12-07 ]

S 3 S § 9 CoVw Soilo y9i] o

MR oap 29 Camlas Jdog g el s )b ]
e () oo illas diged (laalivwe cyglate (s uad

Soled asuie el S Gglate

5 ) sl cos MDP Juo gzl phsly (¥) S
P S e Gl ]y il S8 Solise (6l Sa)

slaie Jlos sl iagg ol gilew (Kb ol

Y g5l Codd Jaw (ST luwlow gl Y Jous

(V08X (551 (29,10 loyd Gaia 3o (Slago CueS  pos 0,99 SIBL Wged y2 gl g1 a3 alsly 8l
. T . Agod ETY)
RPQ RPQ RPQ Odpdl oyl iislges (e gite ” g S
Yeorr ply Seevr gl Yooror iy
VWAYY YE/FTY /Y0¥ \a- WY /o ) [
V-/an Y AY FA/AVA . W /o v
VA5 YEFAD FAYYA \a- O¥/AD /o ¥
V. IDVE YY/-0A ¥a/Aad - O¥/AD /o ¥
V/5R YEFD Fo/ar8 \a- WY AVYVD )
V- /¥YA YYIA-¥ va/osy - W AVYD 5
VW/EVE YEAYA fo/avY \a- O¥/AD AVYVD v
N/vay YY/EAR £L/¥V5 Yoy O¥/AD AVYD BS
V/EY YYIVYA /0¥ - O¥/AD AVYVD A
VWAY-¥ YE/FYEY FA/YFAD \a- W /o 3 Y 3,500,
V- /oYFE Y/ F¥ FUAFY fo- W /o v
VVVRAA YE/FAVE VYOS \a- O¥/AD /o ¥
VIRAYY YY/YVY FA/AYD) - O¥/AD /o ¥
VW/EVEA YE/AYEY FATEY \a- W AVYD )
V/FAYY YYIVEY FA/DYAY fo- W AVYVD 5
Wzad YE/AYA FAAY-Y \a- O¥/AD AVYD v
VYT YY/SYSY £ /65Y Yoy O¥/AD AV/VD BS
Vo XVEY YYIVEFR YD -Y - O¥/AD AVYD A
VV/vaay YE/F5F FAVIOF \a- WY /o ) b Yl
VYAV YYAAYE Favasy - W /o v
VVVRFA YYD FANYF \a- O¥/AD /o ¥
V- /¥vav YYAAYE FAVANE - O¥/AD /o ¥
WA Y¥/-AFY FoA¥Y \a- WY AVVD )
Ve/o5a Yv/svav FAFAFY - WY AV/VD 5
n/gay Y¥/-2aY FA-AV \a- O¥/AD AVYVD v
AN YY/SEYN £o/¥0) YYo/Y OF/AD M/IYD BS
A% YYIEAY Ya/¥AS - O¥/AD AVYD A

iRl bl el Gy d e LB S5
b Sloy @8 BT L Slyd mi) ol 9 298 09l igilgw
LY 5l yieS g 7 ) yid ye3aiB asls jlew ST b asbl
Jogdlaw g (pmeygite S 5 gl (sl pa8 (gl 5l anily
Camdg b J g oloy CddS b g 23,5 0 j955 09
Sope 3,5 0 03l Jbedlgm (03l Crdgus! ol (oylow
) gl 9 Omepgite b Sloj B el b 1zl lea

a3 ey Jol Sl £ (gl Jae dge canls (¥) JSS
Ol ggoge Olodl (53A8 S 9)Sug 9 Vel cod |,
DO oy () olem pardd hnl ) Hlaw ST aed e
o sly sl ash 70 5l peS (e8u8 asls o (Sl
&l oPge (SoyeS (ol Jlages) 335 0 S (e siie
Cundy GMS P g gloj CldS L dmd e LS (S)n
Oressiie & opgl Josilow Wb g dr 0 glen cwdls
5P w25 P95 S50 g cui Oned 4 09 03938l

903 Yo (5308 S sl o9l Ugalgw g (e )sdie

Journal of Health and Biomedical Informatics 2017; 4(2): 84-97 ay


http://jhbmi.ir/article-1-207-en.html

[ Downloaded from jhbmi.ir on 2025-12-07 ]

olhSe2 5 7,15 JW

Y £95 Calid (2915 loyd sl 3 Julod g (gl Aty

HbA1C Level

< Met+Insulin
Met
........... Met+Sulf

55 56 57

58 59 60 61
Age

(9050 ©ldl 3559,) ¥ 9 )b o MDP Juo digg Cowlinw :F JSu5

o 9 (Srp Gl lged) 0pgl diisilous b (e gt oS
Oyl b (mepgite Sy ole &g Jlo w cb3S 5l am
0a3ld s hlen slp D9 o0 Sl (S5)jm0 lage))
R I R S IS CRPIVA B I W PERt
Sy Gae SB35 Gl g (S)eS ol Jhged) e giie
20,5 0 52975 (SSy ol o9e3) 0pgleisilgus b (e gitie
S5 iRl gl b Geeygite ((Slopd by ashl
0ld b hlen lp e (Sppee Hlges) (L3
sl oge) oygl Ubgilaw 5 opeysite 0 SVl B
Odsedl Sl o 8 b b g 25 RS (SS)n

5 Smld (S50 5l3903) 09l Jisdlgm (3l

oaed Sl e Jol Jlo & (el Jae disgg Canlow (0) S8
2l epoge Slodl (haid J5S 25S09) 9 ¥ gl coS
uaice BS (BasiC scenario) ay o aius gy,
ol gl ) ST e o Ll $5)5e,8 Iged wuled o
o sl Glops sl ZY I jieS 3ad asls (g)le
2975 Cepgiite 1l Sl oy 38y Vb b 09 08 2920
o391 Jeisils L (mpsiio (s (S508" (ol J903) 5500
Comdy b i b (Sn ol oged) 29d0 oSy
dgdioe iRl gl booygl Joisdlaw olen Ml
3yt (38 padls s hlen lp (S5m0 )1og03)
S92 (o)l ot il 3 Y5 S g Y.
wnle dw (Sloj 0)9d Sl am (Jy (SS)n 308 5bg)

o
Met+insulin |
BF Toomes 0000000 s Met+Sulf 1
........... No Med
e Met
7
2 6
@
-
Q 5
=
F=) 4}
L a
3
2
2 Segoon
o "
55 56 57 58 59 60 61

Age

(9090 ©ludl 3,59,) ¥ 9 )l o MDP Juto dings Comwlnw 10 JSui

3 olSgnla 6 iy 4 pasge lodl jl 5,09, s b

dede o Jol Jle 7 sl Jae e Cunls (F) S8 YL (i
ay Journal of Health and Biomedical Informatics 2017; 4(2): 84-97


http://jhbmi.ir/article-1-207-en.html

[ Downloaded from jhbmi.ir on 2025-12-07 ]

S 3 S § 9 CoVw Soilo y9i] o

HbA1C Level
o

1 L

[0 m—— -

Met+insulin
weem Met+Sulf 1
AAAAAAAAAAA No Med
Met

55 56 57

59 60 61

(YQW):M%BQJM:)S{”)Y%)MQDJMDP Jo dinge Sl 15 S5

a2 oS Cal Sygo cpdy tmd e LS RPQ lojen
sy sl bl wsl sV &9)) ooy slras ia
<l sRPQ yelll g9y 30y b ripan D900 Jol>
&S ol ol odal Cavd 4 4 gyl ause lojen ke
sl ol gy sylanl (ibl sl sYLRPQ 4 p»
A aS s o i Slalbe @ls IS Ghee 4 A
NI 3b hlew Gloy> aebiyy g9y p sleinja cobo oS
Gios 4 by B ) agh slagley ) eslitul 5 ol
E3090 cnl B ) Leg ol lagsysly S )
o ool 5 Jlo £O 5l G i b e gl o5 ol
b oYl s HDALC asls Jps e
O 58 S ae bg 298 485 a3 puite ol (g)lew
dga e oyl a8 )8 (sl rslio Sl Glogs s
Comdg Vb e endlSonls I pSdn 3,50,
O 3l B B ggdge Gladl 350, 4 S (g el S
P23 oPAB RS 00 &S FD o | e 900 1975
Ded oo Jols polie Jloyd asly cunl dilie 3,4, 40
O )3 onlSonle Sl (63l 3,05y 2 R ©)le &
Eord g9o9e lodl 3)ag) 5l 5395 slaw sl lagyls YL
St s ggoge Sladl 3)Sug) (bl gl e
3529y 9 PV gy cubd 29)b gy hjaeln
$Fded BB 5 Slee Vb it > (eulSonle 5l (60Kl
Ao i (b p YL 4 cuns
B S Oglite 309 Aw (uyn bonlpl
JrS sl o o &5 cwl ol Wb ol o5 laos
oblen 3B S8 5,509, 5 Somb HDALC by
OBl g e (b Yl 3)%)) el
mal sl omde byl 1y 235 peS gl

ooy 4l (595 » slainsn slogially b gy solaio
45 (F) 5 () JBl 3 oad @l Sloys asliyy oo (2295
3529y 386 €06 Jlon (29> debyy Sl wyy yglaie
o (F) JWil yo o &l Sloys doliys (g5 uid S cglie

X550 )8 duglio )90 ()

S 35 oS 9 S
Slp GBS le paenad W0l Jao O dmwg llio ol Ciun
& <ubd ol 29)b ol JIy g sangle) ilodine
Ipl Sl @ Sl o adllas ) glaasl ol ¥
CeoMas Slosad BUS )] g 550l 0 Lawgs (635 paoual
5,8 18 eolawl 3yse cobd (glew loyy sladsliy jo
D e R
Eord olos Cryiae 9 Loyl Sl edlitl JIgs cp i ¢y9i8
Sloj ) sl sl el ] 4ddS slayinghy )
AL sk cpdy ol oads 43S L ) ey 5 s
Ol Casdly 4 Jha (905 S35 5 59530 3)l9e (58S
sblze 5503 5ol plnil gilow ol slaize )b SRl
00903 xS 1) Hlaw o8 3l e &S sl pl (oolgiitg Jde
Codws 0555 )18 Cuwlbuw 05050 1 o2 5 (CutSh yas )90
Silodire @ (o olop laup (g Jiho)
Dby b (gylen loyd Slapronas
M558 oo gyly 5l 5eS oolatwl b (golpiis Jao Jloyd asliy
oo 4 gl I ()bl g s (ials ) pley slaanjn
Ol 5l dols ol g cudS b yes oygd a5 wles edlitul
e & I Loy wowlus Judow pldl b uls ials
Oile <l g gl (sla o el 59y 2 e b (o3leidiy

Journal of Health and Biomedical Informatics 2017; 4(2): 84-97 a¥


http://jhbmi.ir/article-1-207-en.html

[ Downloaded from jhbmi.ir on 2025-12-07 ]

olhSe2 5 7,15 JW

Ve cobd (29,1 loyd by 3o Jllodi g (5l b

siuligdl clagusly Wl gl o Bpas oy
&S .S skl ADRs  (Adverse Drug Reactions)
S 2p9l )b (Blo) (sladnja g 395 jlaw gyt sl
Gilwdde 3 35 Pluse oo cpl Sl K6l &7 Conl wbe
o U aS s &l glaeS ]y Sloyd asly 5 23,5 bl

D9 (65l 2Lt U sl (iSTy ol oy il el

Q,D)JS 9 ’SA&J:‘“
QLQ).) d)'L.uJ.\n» O‘?‘& Cod MUQLAL:. )‘l u_w;u Ao L'):{I
35 ol L;Lm.x;gj)é Joeslatwl b sobs hlew (2g)b
@L..o (WA pauaST d\);’fb C.Lm,a KCCATRVES S lo
03gy ) ol 015 Il s ol Coles b 48 Lo

9 ul)-ef uSw:).’ P?.LC olKaisls Rae )_3[5 LS)L.’. 09

5 SIS Sl g edgs piyplel ued pll Gl lay

References

1. International Diabetes Federation. IDF Diabetes, 7
ed. Brussels, Belgium: International Diabetes
Federation. [cited 2016 Mar 20]. Available from:
http://www.diabetesatlas.org.

2. American Diabetes Association. Standards of
medical care in diabetes. Diabetes Care 2016;
39(Supplement 1): S1-S2.

3. Zhang Y. Robust Optimal Control for Medical
Treatment Decisions [dissertation]. North Carolina
(USA): North Carolina State University; 2014.

4. American Diabetes Association. Complications.
[cited 2016 Mar 20]. Available
http://www.diabetes.org/living-with-
diabetes/complications.

5. Ohkubo Y, Kishikawa H, Araki E, Miyata T, Isami
S, Motoyoshi S, et al. Intensive insulin therapy
prevents the progression of diabetic microvascular
complications in Japanese patients with non-insulin-
dependent diabetes mellitus: a randomized prospective
6-year study. Diabetes Res Clin Pract 1995;28(2):103-
17.

6. UK Prospective Diabetes Study (UKPDS) Group.
Intensive blood-glucose control with sulphonylureas or
insulin compared with conventional treatment and risk
of complications in patients with type 2 diabetes
(UKPDS 33). Lancet 1998;352(9131):837-53.

7. UK Prospective Diabetes Study (UKPDS) Group.
Effect of intensive blood-glucose control with
metformin on complications in overweight patients
with type 2 diabetes (UKPDS 34). Lancet
1998;352(9131):854-65.

8. Tuomilehto J, Schwarz P, Lindstrém J. Long-term
benefits from lifestyle interventions for type 2 diabetes
prevention. Diabetes Care 2011; 34(Suppl 2): 10-4.

olow CedSh jos 0)9> (S Fh g Sl Sl jlow (B3
21y b oloy ae Gilil g ol Jl Jeols iy tals
oy 5,5 a5 5 W L o)t pa i s
b oo dag (ollaml bl g el jieS lagyly I eslawl
I erNin 3%, cov oleidn Jlo Sl asly
Sl G Yal b awlie )3 YU i 3 ewlSonls
Iy xSsle oo Ohlem > omelSonle joy 5l Wlgie
Sles Olasl o] e Slad loyd cgs YU (claan o G0
o)Ll gadge pl 4 lgi oo (o3lpiuiny Jdo slacudgie
Sl 290> Oloyd (ilodinge ) &5 bag)ls Bpae 593 3903
sl elply Bged paseie plgiel 1) cwl e cobd
30 dmwg IS w1y (oolgrin Jie olg oo ¢ T olisdiss
prel e olgis 4 g 1)l e gy Bpae e &
O D sl Wloh w5 Ghep 4 B0yl
2 opgpes Swl pade bagls Sl plS e Bpas gl

9. Kravitz RL, Hays RD, Sherbourne CD, DiMatteo
MR, Rogers WH, Ordway L, et al. Recall of
recommendations and adherence to advice among
patients with chronic medical conditions. Arch Intern
Med 1993;153(16):1869-78.

10. Fowler MJ. Diabetes treatment, part 2: oral agents
for glycemic management. Clinical Diabetes 2007;
25(4): 131-4.

11. Mason JE, Denton BT, Shah ND, Smith SA.
Optimizing the simultaneous management of blood
pressure and cholesterol for type 2 diabetes patients.
European Journal of Operational Research 2014;
233(3):727-38.

12. International Diabetes Federation. IDF Clinical
Practice Recommendations for managing Type 2
Diabetes in Primary Care. Belgium: International
Diabetes Federation; 2017.

13. J. Zhang, J.E. Mason, B.T. Denton, and W.P.
Pierskalla, Applications of operations research to the
prevention, detection, and treatment of disease.
Encyclopedia  of  Operations  Research  and
Management, Wiley (2011).

14. Schaefer AJ, Bailey MD, Shechter SM, Roberts
MS. Modeling Medical Treatment Using Markov
Decision Processes. In: Brandeau ML, Sainfort F,
Pierskalla WP, editors. Operations Research and
Health Care: A Handbook of Methods and
Applications. Boston, MA: Springer US; 2004. p. 593-
612.

15. Tunc S, Alagoz O, Burnside E. Opportunities for
operations research in medical decision making. IEEE
Intell Syst 2014; 29(3): 59-62.

16. Nair NP, Chalmers L, Peterson GM, Bereznicki BJ,
Castelino RL, Bereznicki LR. Hospitalization in older

0 Journal of Health and Biomedical Informatics 2017; 4(2): 84-97


http://www.diabetesatlas.org/
http://www.diabetes.org/living-with-diabetes/complications
http://www.diabetes.org/living-with-diabetes/complications
http://jhbmi.ir/article-1-207-en.html

[ Downloaded from jhbmi.ir on 2025-12-07 ]

S 3 S § 9 CoVw Soilo y9i] o

patients due to adverse drug reactions—the need for a
prediction tool. Clin Interv Aging 2016; 11: 497-505.
17. Brahma DK, Wahlang JB, Marak MD, Sangma
MC. Adverse drug reactions in the elderly. J Pharmacol
Pharmacother 2013; 4(2): 91-94.

18. Santoso L, Mareels IM. Markovian framework for
diabetes control. 40th IEEE Conference on Decision
and Control Proceedings of the 40th IEEE Conference
on Decision and Control; 2001 Dec 4-7; Florida, USA:
IEEE Press. p. 1705-17.

19. Denton BT, Kurt M, Shah ND, Bryant SC, Smith
SA. Optimizing the start time of statin therapy for
patients with  diabetes. Med Decis Making
2009;29(3):351-67.

20. Hsih KW. Optimal Dosing Applied to Glycemic
Control for Type 2 Diabetes [dissertation]. New Jersey
(USA): Princeton University; 2010.

21. Kurt M, Denton BT, Schaefer AJ, Shah ND, Smith
SA. The structure of optimal statin initiation policies
for patients with Type 2 diabetes. 1IE Transactions on
Healthcare Systems Engineering. 2011;1(1):49-65.

22. Mason JE, Denton BT. A comparison of decision-
maker perspectives for optimal cholesterol treatment.
IBM Journal of Research and Development 2012;
56(5):8-12.

23. Zhang Y, McCoy RG, Mason JE, Smith SA, Shah
ND, Denton BT. Second-line agents for glycemic
control for type 2 diabetes: are newer agents better?
Diabetes Care 2014;37(5):1338-45.

24. Alikar N, Mousavi SM, Ghazilla RA, Tavana M,
Olugu EU. A bi-objective multi-period series-parallel
inventory-redundancy allocation problem with time
value of money and inflation considerations.
Computers & Industrial Engineering 2017; 104:51-67.
25. Bellman R. Dynamic programming and Lagrange
multipliers. Proc Natl Acad Sci USA 1956; 42(10):
767-9.

26. Puterman ML. Markov decision processes: discrete
stochastic dynamic programming. USA: John Wiley &
Sons; 2014.

27. Sinha A, Rajan M, Hoerger T, Pogach L. Costs and
consequences associated with newer medications for

glycemic control in type 2 diabetes. Diabetes Care
2010;33(4):695-700.

28. Arias E. United States life tables, 2004. Natl Vital
Stat Rep 2004;53(6):1-38.

29. Clarke PM, Gray AM, Briggs A, Farmer AJ, Fenn
P, Stevens RJ, et al. A model to estimate the lifetime
health outcomes of patients with type 2 diabetes: the
United Kingdom Prospective Diabetes Study (UKPDS)
Outcomes Model (UKPDS no. 68). Diabetologia
2004;47(10):1747-59.

30. Centers for Disease Control and Prevention.
Deaths, percent of total deaths, and death rates for the
15 leading causes of death in 10-year age groups, by
race and sex: United States; 2012. [2017 Jun 14]
Available from:
http://www.cdc.gov/nchs/nvss/mortality/Icwk2.html.
31. Kahn R, Alperin P, Eddy D, Borch-Johnsen K,
Buse J, Feigelman J, et al. Age at initiation and
frequency of screening to detect type 2 diabetes: a cost-
effectiveness analysis. Lancet 2010;375(9723):1365-
74.

32. Ouwens M, Wollersheim H, Hermens R, Hulscher
M, Grol R. Integrated care programmes for chronically
ill patients: a review of systematic reviews. Int J Qual
Health Care 2005;17(2):141-6.

33. Choosing Drugs: Oral Diabetes Drugs, Consumer
Reports and Consumer Reports Best Buy Drugs. 2016.
[2017 Jun 14 Available from:
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&
source=webh&cd=5&cad=rja&uact=8&ved=0ahUKEwi
6nYeVig_XAhWJIuwKHJA7ATMQFgg6MAQ&url=
http%3A%2F%2Fwww.tcyh.org%2Fadmin%2Fimages
%2Fdoc_uploads%2FBBD-Diabetes-
2pg.pdf&usg=A0vVawOualsPtJ8L 7yoSDfxctB4L

34. Yeaw J, Lee WC, Aagren M, Christensen T. Cost
of self-monitoring of blood glucose in the United
States among patients on an insulin regimen for
diabetes. J Manag Care Pharm 2012;18(1):21-32.

35. Bennett WL, Maruthur NM, Singh S, Segal JB,
Wilson LM, Chatterjee R, et al. Comparative
effectiveness and safety of medications for type 2
diabetes: an update including new drugs and 2-drug
combinations. Ann Intern Med 2011;154(9):602-13.

Journal of Health and Biomedical Informatics 2017; 4(2): 84-97 a5


http://www.cdc.gov/nchs/nvss/mortality/lcwk2.html
http://jhbmi.ir/article-1-207-en.html

[ Downloaded from jhbmi.ir on 2025-12-07 ]

Journal of Health and Biomedical Informatics
Original Article Medical Informatics Research Center
2017; 4(2): 84-97

Optimizing and Cost-effective Analysis of Medication Treatment of Type 2
Diabetes for Prevention of Hypoglycemia Using Markov Decision Process

Eghbali-Zarch Maryam!*, Tavakkoli-Moghaddam Reza?, Sepehri Mohammad Mehdi?,

Esfahanian Fatemeh*, Azaron Amir®
* Received: 10 May, 2017 * Accepted: 2 Aug, 2017

Introduction: Type 2 diabetes (T2D) imposes high expenses on societies, due to its effects on
individual and social functions of patients. Adverse complications of this disease can be prevented
through controlling patient's blood sugar level. The purpose of this study was to optimize the
medication treatment of type 2 diabetes.

Methods: In this applied survey, Markov decision process (MDP) was used to model the scheduling
and sequencing of T2D medication treatments. In order to have a model close to reality, expense
issues, time value of money (TVM) and inflation were considered and it was tried to plan a cost-
effective treatment program. Since anti-diabetic drugs cause hypoglycemia in elderly patients, a
hypoglycemia preventive approach was applied on the proposed model and its effect was analyzed.

The function of proposed model and efficiency of the obtained optimal policy were compared with
clinical guidelines. Moreover, in order to address the model behavior, sensitivity analysis on
parameters related to treatment costs was also conducted.

Results: The proposed model showed better performance in glycemic control compared to clinical
guidelines. Treatment cost parameters affected treatment program.

Conclusion: In general, optimizing the medication treatment of T2D not only can improve patients'
life period with quality, but also can decline high costs imposed on societies’ healthcare systems.
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