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Introduction: One of the important challenges for physicians is the choice of the right
antibiotics for various diseases. In this regard, a mobile application could be helpful. The
main purpose of this study was to compare the quality of mobile applications designed for
an antibiotic prescription to help physicians in choosing the right antibiotic.

Method: In this study, English non-commercial apps from the Apple App Store and the
Google Play Store were searched using relevant keywords. The apps were selected and
independently scored by an infectious disease specialist and a pharmacist using the Mobile
Application Rating Scale (MARS). Kendall’s coefficient of concordance was used to assess
inter-rater agreement. The Kolmogorov-Smirnov test was used to verify the normal
distribution of the quantitative variables. Spearman's rank-order correlation was applied to
determine the relationship between MARS scores and quantitative background variables and
Mann-Whitney U tests for dichotomous variables.

Results: In the initial search until August 2022, 13 apps were eligible for evaluation. The
MARS score obtained by applications without in-app advertisements (median: 3.9, IQR:
3.4-6.1) was significantly higher than applications containing advertisements (median: 2.9,
IQR: 2.3-8.1) (P=0.029). In the objective domain of MARS, The highest mean domain score
belonged to the engagement section (3.9+0.4) and the lowest mean domain score belonged
to the functionality section (3.5+0.5).

Conclusion: This study indicated that apps designed to help physicians prescribe antibiotics
meet acceptable criteria. Considering objective scores of MARS, lower scores in the
“engagement” section demonstrated that designers have paid less attention to this section in
comparison to the “information quality” section.

Keywords: Antibiotic, mobile Applications, Smartphone, Clinical Decision Support,
MARS

« Citation: Nabovati E, Bijani S, Bijani B. Evaluation of the Smartphone Applicationsin the Field of Antibiotic Prescription.
Journal of Health and Biomedical Informatics 2023; 10(1): 70-81. [In Persian] doi: 10.34172/jhbmi.2023.15

1. Associate Professor in Medical Informatics, Health Information Management Research Center, Faculty of Allied Medical
Sciences, Kashan University of Medical Sciences, Kashan, Iran

2. Pharmacist, Department of Pharmacology and Toxicology, Faculty of Pharmacy, Zanjan University of Medical Sciences,
Zanjan, Iran

3. Associate Professor in Infectious Medicine, Medical Microbiology Research Center, Faculty of Medicine, Qazvin University
of Medical Sciences, Qazvin, Iran

*Corresponding Author: Behzad Bijani

Address: Bualisina Hospital, Buali St, Qazvin, Iran

* Tel: 982833332930  * Email: dr.bijani@gmail.com

© 2023 The Author(s); Published by Kerman University of Medical Sciences. This is an open-access article distributed under
the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/4.0/), which permits
unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cite

Journal of Health and Biomedical Informatics 2023; 10(1): 70-81 Ve


http://crossmark.crossref.org/dialog/?doi=10.34172/jhbmi.2023.15&domain=pdf&date_stamp=2023-05-22
http://creativecommons.org/licenses/by/4.0/
https://dx.doi.org/10.34172/jhbmi.2023.15

Ay Sl A 550
JEo¥ VoA o ,JJ/UL‘.:/..A; 040
10.34172/jhbmi.2023.15

Dy G 5 Ceo s Kl 5 4l [ G290 e ]

Saign W T eI 05> 40 Wowigh (A 58 95 Al p b))
Ol S g Fes bl

VEV/N A e gy e VEVA/Y e Cdb s e

ol diej ol 3 &l il slag o sl cuslio gm0l OBl (K5 latlle (55,5 5 (K taeale
Ol 4y (a8 s Siasbgn il (63,18 (elbaal s S duglio calllan ) plonil 5 b A3l 2155 Sa Al oo 63,08
Lol lmSw,uu.ul

Google Play ;5 g 5l bl car Shpmenss o) ualSl 5 Gl 0,8 sloaslys o950 adllao ol 53 3 yg
slodaly 50zl el g i 10S 3 ANAIoid (clap il (cly dbogrye (slaojlgals” 5l oolizwl L Apple Store 4 Store
D (30503 (sLogls 5 Fghe paasiia) Sl 93 g (MARS) (Llse sl piaSel slasy (ajlial jloolizal L oa s
MARS 15 Lausgs 0.5 18] &l yoi Starad (y90]] gz 45 o3l Gljl 93 3855 ol pmo dnbes cglpy JIiS caiillas ey )
1 030t (o sl (Stusad (9031 51 (o5 (sl et 5 (agire (1903l stz (&S (sla o L

BB (3,)5 sladeliy lawg ol S 6 b Sl doby VWl plul Vo) slojpe U aS (dladgl somine > il
AQR /A tals) s claplyy cells coo,mlS sloasly j 5V (o)l ime yobots (F/F—5/) :IQR /A wilos) cliss
0 y03 (pyieS g (VAL /F) SleMbl oS dlas )3 0405 oy IMARS I3 e ljliel 056 )5 09 (P=+/+¥4) (Y/¥=A/N
el G g (V/0E-/0) Jolss dlas 5

S ) S 5 daSKgn ] 5575 3 Kb 4 KaS el 00 Sb claySell o ol s ol adllas 36 S it

Ll (65368 an gy SleMbl cudS 4 Cuns day

AZESCDLTI | £ QK C-STCIUNE PRIV WAL PR P CSP - Ik PRSP tO0- VN LY VUG P = W B S VPR S SO SSPRHS WO R PR = 1\ 1Y
doi: 10.34172/jhbmi.2023.15 Ay

Ol QLS OIS (S e o8l ¢ (Kbl odSCiits caadlw M oy e Sliiond 38 0 ¢ STy Gl sl il )
Ol gl 0l Ol (S pske oKl (ol 5 585 el 05,5 Slagsls ¥

Ol s b (S pshe o8ty ( (St gy aaSCiils ¢ Kb (55055 ,Sor Sliiond 3870 ¢G5k (slacs oy SLi1s ¥

S 2 3 e Ok g8 ™

o o Ol e e 2 DU 0531 T

« Email: dr.bijani@gmail.com YAVTYYYAr: : lod o lodse

\Al Journal of Health and Biomedical Informatics 2023; 10(1):70-81


https://dx.doi.org/10.34172/jhbmi.2023.15

OS2 9 (Jo

S 9 51 32955 (63,2, sl ;)

Gl 035 b > ol 5l eslatwl 3 WS o > 25
O (03)8 slodalyy (VL das3 5 55 4 dr g L[ VAN
9 op Baslyy (ul CuldS dwy oo slaidy (5595 Mieign
S bl 1) LD’O] J)le.m J..u‘?u le)lf B 0 ds duo o
@8 4l o ()85 g Cudbge 13 (o2bj sl
L YL Jobs calils clis olb wnlss y (Sio liione
b sl (e g 1ho cpgal CudsS 39 J98 LB )
L aleMol Jols ol o oyl 4y Jlas] gl plSin 5o
&l p pegada) duie coby pgil pas aldl g oS
by S slrdasuio jl (g Jb j0 g a8l dawss oS
[Y'] 39"‘36‘ & g0 A_J9> Lg.)).g)lf
ot opn Sl @b slaglsy o byl (et
du:l.?ﬁ (8IS, U»L&o FUENW &IAA‘ ‘5.)).3)5 dl.bdu:b);
(Scale Mobile Application Rating) Jbge (¢3,,5
MARS [YV-YY] ol ol op5cdg e 5l So MARS
CeoMs b Lzu),o L;J).g)lf Lgl.tzmol})g (g, d‘ﬁ Lg)l)'g]
M) S 5 ol sl 0, Shos ¢ Jolsd slal j1 S can
5 dlie gl (oob5 Sl 3 g asby ol bl @
L)"’L‘"" » Lol 04 8y Y L;.)).g)lf LSl"-"V’U)% Eudd,
08U adlas cpl o Simggy bawg oad plosl slo o)
5 soasly dunlie 5 CutS (o) 4 plidl gladllas
1 il 039055 WnSign 51 Oll 4 oS ca 3390
ool duglis 3 CuhS Ly e oyl Lol Gan
dpej p K lp oad (Ll dadgr il (036

99,

= oy ©ygod odls &S g9y adlae )l
10S 5 Android (slap bz j» 4855 <l Ua&.;yu;ul
RS o bpread )8 loasly b o)
Mantibiotic"  claojlgalls” I oslinwl b leSign
s therapy" "treatment" antimicrobial
i .Google Play Store Apple Store ,» "antiviral"
LA gyl g s VY ) olo o

Bl pizmen 5 (V J22) 95 92909 Slajlne 4 25 b

doddo
B 3 g (K53 e 05l il 3 S
Sy ly bSgn sl Ol saxe slajal)b
Gpas Pl 5 Sdgu sl lacwglio dacigic
ilbee bliE (g g gy pl b 5w b SSgn ol
oise 93 ) olul 3 Sgntl Gpae YL i
Mizgd ) 990 cnl & ohrg drg poil Syt 9 (b
SGpas () Shaie 3 Bjeel CHMlie 4z 51 a8 0
cole) 3 e gieS M g 3o @90 b oS ol
It slogls cnl 2920 aes > (Al sl Josdlygiws
o Jo ol ©jgody join o Cunl (JSuke (K55 (9
5 odlatnl cuge Bl dasite Slalllas Jbs cpe jd Y] cnl
,» dT(information technology) «leMbl (,qus
5 dledly L 1) eyl loyd g eSg 5l 51 ool
Cavyd s 1T ookl 1856 g0y adlas S
I Sb oS wb oy (S acigie 3 b Sgn ]
cisis gl Sdsn 297 ) CoiS Sy il
V] 292 inj cpl 3 B 209, s g (odS S
Cale)y o > (sl (splio Joudliy IT 52 (20 )31
RS Aej > egadd Sl o Jedllygius Sl cuns
2 slygiS > g 5 [Yb] adping sloygiS 53 |y lag)ls
[FV] Slaily drwgs Jls

Oloeds ciodon 5al5 (63,5 slaasly 3l ooliiul 09 el
P Cepwdy T e O Ne o goslataly 5l (S
Bl 58 cedle oje 53 g Bl S ddaie slaojs>
o yawd el (60,8 sladsly cpl Wlod)S Iy xwg
sl @b jl By 42335 )5 a5 wwdle SleMbl 4 g
ool eolatwl [AQ] Canl ol g wyed j3 Xl
Bzte gboje 3l sl )5 sbadky
4 SS9 [V ] Jloaw (mdlpedgs dbas ales I b
O 0 ol 00 Jolaiio jlew [VY] Slopd ;oS (6565 pueuas
05z Sl Gl sladie) 3 31 ladsliy ol Jl
Puld S bl o laSign 3l pogasay gl g
5 g5ie )8 sbaely (oSt W] WS K55 4
&) cuolio Sogu 8l bl 4 SaS die; ) (g3ax0
DIF-Y] Slows

Codlos 059> (3)5 sladalyy drg JB 2305 5 g4
5 oK sl bl o yicelie GBI A8 o sl

Journal of Health and Biomedical Informatics 2023; 10(1): 70-81 vy



Js' D)LO.VG 6&“3 5)93 6\2"' )LQ—!

S5 Comm § 9 Eaodw Slo 981 dloro

Slogi] o) 13 Slae b Slagyls S, 5 s (slocs o
353,56 Kan (MARS 5 b Ll 5 casdlas

9 9,8l pyatly 93 y2 13 (035 Asly K &S (63)lge
W) ul?w‘ ey S i0S wes ALY o L,’.'>‘)Jo i0S

prazie ) Sbjyl 3wl laasly bl sl

adllle 42 (63,15 SLadolip 79,5 9 399 Slojleme 1Y Jgua

T syl

59,9 S lre

Sy b 63 gkt & ()8 Wby (2l Sig il g8 4 SeSL 9,8 sl b))
050 S 3l S CMuass b Bud Cuzes V51 5YL 5 o) o8 gy8 53 (63,0)8 Aol y 003

Caxino g (6 5ygliS ¢ S juald le Sl 1uf d)lae b Lo o (631,18 (sladals ys

el b5 4 ()8 Ly

32,8 dobiyy jlooliiwl Ca ai i caby pg) -
u')-'l )5.“5 » 63).3)15 ‘LOL)JMU&Al pis —

e lal 05 (gabad)y IS 0yed (ke bl
S g 4w O e (lgisds dw I iaS Clped (LS ullione
g b [VO]ad ad)s s > gs yler 5l YL g Jo8 LB
Slyas bl (gofl Caz dopste Jloy @25 a0l pie &
jl eslaiej S slayaie L MARS 5l g sus 381
oyl (Stasod (903l 5l (0 (glo it 5 g e (190)]

WA A8 )5 L )0 ¢[00 S g0 dre pdaw A5 ealatu]

=W
() JS8) 48 (bjl 3 i VN sl IS yebo 4
by ¥V oyl Todome ooty 2 13 (6,185 3l G 51 s
@35 by OAY 5 Apple Store  sxsle 3L (63,
(3590 1Y) (6,155 5,150 GOOQle Play Store osle 5l
Jlasl 51 g coilo Bl (03,18 by DA 1y 5l 5 aeite
aalllas 3ly (53,8 4l WY ke s 5 3939 slojlns

TRV

odlizwl MARS 15l 51 (63,0, sladoly (230 405 (4l
oo 0 S G b S ] I YA Lo 15l ol s
20505 (J9d JByt 5 hnd cbwgio 0 (o on)
ol il b L se o ¥ eleMbl cuisS o wlid ol
2 @8 4l b b bagye Sl £ 5 (c3,)l8 4k ]
3005 ool () 45w (g 9 (bl sl 0 2l )
WP ‘_,’.l>‘.) ol 9 u.:l)l) L0 FLEW )N s S 5
i)l Cod So 0 )8 by 4 L)l Sy
Oliwe Ao (sl SIS cisllas Co b 3l <o MARS
Ol ©lyes Ballal pas jguo 53 il edlatwl Ol 9> 38lg
Co 3y90 Al duds> G )0 b0 cpl ()bl I Sy
da pn )3 (2l oy Wl gloal Jl g <85 )3
Oy9) Cowd 4 3l (e3,8 by IS 040 b aside
39,8 slma ol yy g dol Conday nalar s a8 1 Slio

\al Journal of Health and Biomedical Informatics 2023; 10(1): 70-81



OS2 9 (Jo

S 9 51 32955 (63,2, sl ;)

[ a8 )0 ) e = Lo 8 saulS AU ) sl U sad il (59 0 IS sladall ]

[ 3,34 47¥ = Google Play Store ]

SN ga dida

[ 4,84 8AY = Google Play Store j

3,34 ¥ = Apple Store J

|

553 ) ga ida

|

2,54 Y'Y = Apple Store j

SIS 3 IS sadal

3,54 08A =

253 MY = (5 a0m1d 5 5SS Jla (Al € 3054 Ll e (&

S ) = Ol A ueal BB E L 8 S skl (F

13,94 QA0 = oadi il (53 1S slAdal
2550 ¥ = el 58 L5 ()
3550 YAY =5l ¥ ) i dall 4 (¥
2,54 0 =Sl e i Guraa (7

3558 FA = a8 e g (s 5k sl 4y 0ad al b (F

[ ;J_,.\r=u:Lh44.,auaJ|,u¢LgJ‘,;,,)Lsduuu,,J

OSN3 (6159 S g T BT Cpd JUpmenad (63 1,1 (Lol y il Wiy 1) SIS

ol opyeS g (o ke ¥/A) BMJ Best Practice (¢,
IDSA Clinical Practice Guidelines asby 4 bg e
oS Cal oo o 3o OFFliNE oslitul Kel 395 (o)l Y/V)
sl o 5l sl dgg (ZOF) 3, aslpy V
Gl (730) o0)l8 deby 93 s odd Slswsl (63,8
Nuly doly dw (63 0)5 claasly o 0 Wdg Clals
sl Slojls Sty asly (1 ST Slojlo

Asl ez affiliation ek,

QLS Y g )0l oy 308 slodelip IS Clasiio
4ol zun 939 00l &b 10S s Android il g yo
A g ALl 3939 10S pyal LS)»o &S S (g3l8
star ) olp)8 (aajliel 0405 uSSke 1L asls Android
¥ hid g 39 FIYE/FA 00,8 slaasly oyl 4 (rating
Wby Loy )8 0By jlonds <8l s jlasl oy ity

Journal of Health and Biomedical Informatics 2023; 10(1): 70-81 \¢3



J9| D)qus D 8y93 NEY )LQ—)

(S 3, Comm § 9 CaoYw Sl 9851 dloo

axfllao 45 00l 3,9 (53 59,15 (Sl s bgypo IS OleWb! Y Joun

09,5 & 45T ©lads o iy S5 Cubils JUudl oo 5ol e o5l iloS ol s,
™ JELRK; i ol Sansd (0,buw) 12,8 ol
s don dy Loskeo  Android & s e ¥5 Y 10.3 WebMD, LLC Medscape M \
o
Medscape
o dad » % J=y- Android & = i Y8 ¥ 12 Infectious Diseases Society of IDSA Clinical Practice . Y
108 America Guidelines LDSA
CRMPINY e k50 Android oy ¥ At 3.0 Antibiotics PRO P . Y
i ismart963@gmail.com ' "
L I
il
'x'Z_ e =~
s dod = BISUCRR Android o, fv fI¥ 4.04 Spectrum Mobile Health Inc ‘ ¥
ColiSe Firstline - Clinical ?‘* .-
Decisions
dyo
ol » i Ve Andg)éd & 4 lisays Y14 713 Horizon Strategic Partners Ltd MicroGuide )
L 1
»
ol e Ll Android = Vv ¥/ 101 James Fawcett Antimicrobial Guidelines s
<l
O e »» k0. Android & > v ¥ 6.0.1 Polwarth Medical Ltd GP Antibiotics NHS Y
i0S i S, e
Cornater Llpgoe
and Clyels
ABX
s dod = g e Android o, v fIY 4.7 Escavo Inc Sepsis Clinical Guide A
x bl

Yo Journal of Health and Biomedical Informatics 2023; 10(1): 70-81


https://play.google.com/store/apps/details?id=com.andromo.dev688676.app718499
https://play.google.com/store/apps/details?id=com.andromo.dev688676.app718499

Ol)Sen 5 Sow SSgm Sl 72975 G328 Saoly b))

(aotsl)antlae 53 ound 3,19 (653,15 (Lol p 4y bgspo (IS CleMbI Y Joua

G 208 » JeJsere- Android » ¥ vI 4.0.18 American College of ACP Clinical - !
coblSe Physicians Guidelines ACT

s don e BISUCLIE Android o, o fIY 19.1 Merck Sharp & Dohme MSD Manual ye
ol LLC Professional

i 400 » kbare- Android » v ¥ 11,1556 MobiSystems Mosby's Drug L N
S Reference Ee

PROFES5ONS

RPN » & =y-- Android < i ¥/ 3133 BMJ BMJ Best Practice WY
ol

O Ao » FICTRRE Android < wm v 29.1 Minerva Medical Full Code - Emergency WY
coblse Simulation, Inc. Medicine

4 gy Yickis o)l \YEYEEAS A iy 9,40 Laid Vidl LATARER ¥/.1v/0 aoMs

Slaog)s W rolils ek L A0S 5 5,4 PR CollSe

AR B ¥

el Lo - 408 L

Yool

Journal of Health and Biomedical Informatics 2023; 10(1): 70-81 \a'



Js' D)LO.VG 6&“3 5)93 6\2"' )LQ—!

(S 3 o 5 Cxahas Sl il oo

Oty 038 gy ()8 sbadly o jl 55 ke
(¥/-xy/y) MSD Manual Professional lwg ;L

Sepsis Clinical 4 (¥/-£1/y) BMJ Best Practice
i CuaS b (Ko a5 w5 S (F/-£V/Y) Guide
@28 Al o |y IS Sl (58 e Ol 4,
Cawddy Ciuns 039, (Y/+EA/8) Antibiotics PRO
2 b kel cpytin )5 sladsly ggecme ) 2l
(V129 ¥V sy a) Cledbl cuas 5 3 Slas slaalas

...\J.))91 w)@

¥ Js2) » MARS 3L so,0)l8 (slaaabiy L ol
IS Sinlen oy yi cdllas )y sl ons ool olis
38y !y (Kendall’s coefficient of concordance)
B 38195 ,S5Lis a8 (P<+/+0) b dle + /AT (b)) 9
slodoly 0ad S 0p00 (ke 2 SLj) 93 o Jod
FIAEY 0Sles F0E-/D ol adas > (630
Sl FAESF GeMbl cupS FEEF Lwlid olyj
2 g VIO /D 63p)5 aoby (ol5 0ges g YIVES/Y 2d
saimd (Lis a8 el Canddy YIVE/F e 0,05 6ko  JS

ol yd el wyp (38 laasly Jod B Ll

oy 3590 Sl (bl 52 (63,15 (S ol 1 0k S Ol pod Y Jgu

Kkl el o ARSIl olebl cois s by > 5des Jols $3p)8 by o 3,
¥/ VY Y/a ¥V ¥/ Y/A A ¥/y  MSD Manual Professional )
¥/-\/ ¥/ ¥\ \Ax ¥y Y/a ¥/\  BMJ Best Practice Y
Fl2\Y Y/A ¥/ £/ At ¥IY ¥/-  Sepsis Clinical Guide ¥
¥/t ¥/ ¥/) ¥/IA v/ Y/A ¥/y  ACP Clinical Guidelines ¥
¥/oxe Y YV ¥/ \i/d YIv ¥/ v/~ IDSA Clinical Practice o

Guidelines
v/-2a/y \i/2 Iy £\ vIv /- v/ Mosby's Drug Reference 5
Y/ 2AY Y/A ¥/ ATAN vy £\ viv Full Code-Emergency v
Medicine
Y/ VY YV \As A YIv ¥/ v/¥  MicroGuide A
Y/ t5/¥ Y/ Y/A \Ad ¥/ ¥/ v/y  Firstline- Clinical Decisions q
Y/ 2ENY Yy Y/o \ Ay Y/o v/A  Antimicrobial Guidelines y.
Y[V Y/¥ \i/d /¥ YA Y/¥ v\ GP Antibiotics )
v/ /5 YIA YIY ¥/ \B /o v/ Medscape Y
N\ Y4 Ao A s Al Y v/s  Antibiotics PRO W
v/ 2v/¥ /%000 ¥/ VIV v/ /¥ v/ 5)¥ v/ A ¥/ 10/0 Shxe Glysslt (Sile bzl
Js5 8 JsS 6 Js8 6 555 Jod 6 JoS L6 Jo8 6 04 S 0y0d (3Nl g0y 4kl
/Y ¥/ FIV /5 \AS \Ax ¥IY Jolas
Y/A YI¥ Y s /A Yy Yis Sl

oo Jlbl i 09,5 Jgeud ¢ pMaT oalisul cubild o ol
Oledd 5 Jolge aladls 13 (0335 aoly lawg oo Ll
MARS 5 Loy odd cwsS oy b l58le s dgbls

s ol (6l pixe (S

YL (o) xe yoboas (Y/¥=5/V (IQR ¥/ ile) wilals
dQR ¥4 ile) Slads claplo (glyly (60,0, sladsly
uasuie ¥ gl j0 S jsb jlen (P=+/4YR) 54 (Y/Y-A/N

\a4 Journal of Health and Biomedical Informatics 2023; 10(1): 70-81



OS2 9 (Jo

S 9 51 32955 (63,2, sl ;)

MARS 20 1381 5 53,5 2ol Sluogad (o (Swaod 1€ Jgio

Pl o Slpl olbledS ol oSl el Shely  gbely ol o ol sl

wly b ol Sl Sl i wby
228

Ve O el

Voo <loy. aoby po

Vows [5AY % < [OAY % Cuas Glads

Mees QAT ERANA ofeva sloply

A/ -0 NAN AV AR Sty

Slojlo

2 -faeY —+ /v Niaas N\r2d <IVEY Jolss

Voo < [5Y A —+/+V\ —-/ob. -IYAY <oy -Iyve 5,Sles

Vooo NN -[5A -I¥a. SN -/v¥a -I¥VY NN s ol

Vooe AR YRR/ £ NV -[¥ay —yef <IYAA A ALV CuS

aleMb!

Vfoon NINES DY oV NANNEY -[EVY o ant -/va. -Iyss VY ed Sl

Voo oYY NS\ AN -[ovy [ iard ALY -Ivse -/¥Ya AR P ool

28 aby

* P.Value<-/-a

Dlg5 o5 63,8 (sladaliy 4y )18 Lawgs oas pMel Lol

5l ol oY Con onimd ol Log)
L ...\310))5 u,o)l)f 1) Loud gt dLﬁoﬁL" db).g)lf L;Layd.oli).g
Sl duglio g oy 3 GhlSes g (wle Jlo e
oly LS e, lid g cobd (glyponds sl w8 (60,8
[VA] At s sole Sliiiue &3] )0 adol oyl 38148
8 olyen il slaasly (sloolSily )b (e 15)5 4o
a2 b 3l (6ol 1128 4 o] ST 38> )2
o 0,8 sladly CleMbl cuas 5 ool
ol oS cwl S5 4 Y aul WS o) dx g Neudsd
adlas o )33, 3¢5 g yols axlllas g axlllae 'l o (slodes
aS APPLICATIONS qivws 5l MARS 3l glaa
LS‘)'? "))ﬁfu" 2O R 1) W=y Oledd dlass 9 O]ﬂ)lf ul).o.:
2 58 ohlKen g 305 oobla; g s edlitwl (adjlel
o1l (b () ()l )8 ladeliy g9y 2 Sladllas
a8 2l > g Sl Jedlle a4 Mo (e 4 S8 g
aS g bt wdg cale ol cans o] Lol Cixs alass
S 0245y e > o Lo 00 et
IVIED (5:55ke) by S sale 039> 55 (MARS) Lo
yobs ddlllas 53 alllas oyl By [V ] sl 0390 (0 35Lo
&S Conl A g B0S 3)ly b5 (eSS ol piaSL] s

5 35 4 9 Sy
dy90 sladlans olod )3 odd ) slrdol p Sl yes 1 SSbe
sl )5y b6 o 55 MARS i b oy
9 3,8das g OleMbl cuasS slaals > clilael o 5V
Cowd &y ol g (ouolidploj glaake > lilial o a8
gy il slaply (gol> 45 (630,18 (sloasly sl ol
JB s 50 09 Gluds BB sladoly jl oS HIo sxe joboay
oxs 03 jliel g MARS 5l bawgs oad conS 005 oy
I gme b3yl dadelp ol 4 (StAr rating) o) lawys
debly lads dlax o addllae ol > Culll 3y ()bl
0 S 0405 b 4ol w9 o MST onlis] B daaely

A5 odalie (g )lol Iy size b3, 5
star ) olp)l5 lws sas ool slajliel Slosen pac
oS ol losy ool (sl )lae b (6305 a0l & (rating
P V] canl 008 s 05 4 ) i | gl dn g
STl 5 Saeh 0505 ot (5 0k Sisen b aalias
opl els Cassds )8 bawgs o o3y jliel ¢ MARS
638 sy 55y YVA Jlw j0 &5 adod b ased
2 TV 292 guan 85 ygo (pBLS ple L Las e
sasly gy oo 5 Kalhori a5 )55 adlae
e b S Cyeo bl cubs b e o)l
s MARS (lial jl Sagen 0508 0 )3sine (Staro
Sy leal o 5 o [YA] i oaalio oyl )LS 5Ll

Journal of Health and Biomedical Informatics 2023; 10(1): 70-81 YA



Js' D)LO.VG 6&“3 5)93 6\2"' )LQ—!

(S 3 o 5 Cxahas Sl il oo

15 S el LS 3 (ol oly) 5 Jols sloalas 4
G plol 15l ALl ledbl S ¢ 5 Slos (sladas
b ye i)l ol gloasly 2Lyl s (b ) 2
Sl ol (sl (s et g8 o Sign 51 s
Slidos pbsl Jb e )d il Sy @)l sbadky
by (35 bbd cax 3L o a2 b alie
ol 43 o3k byl 5l onlizl b ol ] ccuas a5 g3)8
il oyl i (gl (6,500 ety Sl e

Conl (23850 poiss dalllas oyl gz 90 SleMbl yolul 4
g dadgr 8l GG (63,8 sladsly gl 4y oS
3 ol 431 S gn 51 Ol (gl Kby 4SS
MARS I3l 5l 63,)8 sladel p duslio cps Gais oy
Al oo dioy oyl bylil cpies 1 (S5 ST eolal
)8 sl Jgadd pas 35 cpl Cudgizee (n e
cly oKl pae 5 Jbo slacudgise .l odg K] e
w25 > 4 D) e )8 slaadly ) edlitul 3>
odlatwl oLl pae .l 039y Cudgazme cpl Jole ol jeuiS
2R3 e 35850 i 0L (sl (63 )8 slaaali |
SloogS Lo 2,5 ety o wile pils adlas
D9 by oai] Slalllas ) «yin bl s Slidss
o b (60,8 gaasliy o i ddlles oyl puls
ole a1 S gm il Ol o (S 4 S8 e
g ol gbdie) » cwl pY 5 odg olael LB
Shosliul (pad x84 g b bl L)) (Bl ol
9 Oleyd 9 Cudlige dla y> Wiadgn (4l (63 )8 saael
o1yl Slillas plol g 51 oy ol 3l (orios lize! o)
aol J10)55 3 (VL Cosnl I o e )liel (pl b b e

Blo o)l
Slile g o colos (91 5 Jiiue g0 adllae
25 32 o 43 e (515 S 5 by plos

References

1. Nabovati E, TaherZadeh Z, Eslami S, Abu-Hanna A,
Abbasi R. Antibiotic prescribing in inpatient and
outpatient settings in Iran: a systematic review and
meta-analysis study. Antimicrob Resist Infect Control
2021;10(1):15. doi: 10.1186/s13756-021-00887-x.

2. Cabana MD, Rand CS, Powe NR, Wu AW, Wilson
MH, Abboud PA, et al. Why don't physicians follow
clinical practice guidelines?: A framework for

CulsS 4 (k29 05 ()b oSl ol aad
alS oS 6,500 adlhe yd sl 039 bl Lele SleMb
cod |y oo b bipe olj )l )8 glaaly
aSuie g del Coandds ol zols jo 3¢ 03l J1,3 wyy
L lasye )b (63,8 slaaosly Lol ans alads a5 A
o [¥V] ol by ole SleMbl cuaS (> Cans waodas
2975 dwej y0 Al pl (o008 sladely S cul
YA Lagie Liel) 39 Cawlio ode dino) 55 «Kigm 5]
Jolss g (Bl aiej o o] ol cins abaii g (0
D9

&S 305 slaasly jliel ob i adlas opl s
ool s 5l a8 Iy ize jobods idgs Sl slaply (ool
S g bl (gylescuiSl Slalllas j3 58T 0g lals 86
) MARS Jl3l g 0ul 003 b (Sl sloplyy
03,5 dngi diwo (pl 4y &S Sldllas dgane I (S Ll o
05k S8 (008 slaaslyy g9, » oS 35 laddlan
Sy Y/5¥E. XY Lh‘nL.’ U"‘ dl)‘b L;Lmd..ol.s).’ »9 Y/-£5YIXA
2 gyeS oy lals b (60,8 sladely ddlas
8L gladsly a4 Cuns (ol 0yed 5 pd STyl Cuand
33 03iS Gy yis o 30U 45 W09] Candas Oligls
Gl 0390 Slals slaply 186 cladol y ;I ool
O (005 sladsly I eolatwl wwy o Jaia Sy
o ) eolitul o i sly eitie Cuo )b Niodden
OB S ealawl & (35 ol o sl Ohlew lp culio
wole b 5l as e o 1y Sl cpl (6308 sladelyy o]
O 0 e ool ba(j i oblew e el g{,uy;uul

Sy 435 45 33 sl ol GbLb (1) ply ol b

improvement.  JAMAL1999;282(15):1458-65.  doi:
10.1001/jama.282.15.1458.

3. Nabovati E, Jeddi FR, Farrahi R, Anvari S:
Information technology interventions to improve
antibiotic prescribing for patients with acute respiratory
infection: a systematic review. Clinical Microbiology
and Infection 2021; 27(6):838-45.
https://doi.org/10.1016/j.cmi.2021.03.030

va Journal of Health and Biomedical Informatics 2023; 10(1): 70-81



OS2 9 (Jo

S 9 51 32955 (63,2, sl ;)

4. Madar R, Ugon A, Ivankovi¢ D, Tsopra R: A Web
Interface for Antibiotic Prescription Recommendations
in Primary Care: User-Centered Design Approach. J
Med Internet Res  2021;23(6):e25741.  doi:
10.2196/25741.

5. Cloutier MM. Asthma management programs for
primary care providers: increasing adherence to asthma
guidelines. Curr Opin Allergy Clin  Immunol
2016;16(2):142-7. doi:
10.1097/AC1.0000000000000242.

6. Olaoye O, Tuck C, Khor WP, McMenamin R, Hudson
L, Northall M, et al. Improving access to antimicrobial
prescribing guidelines in 4 African countries:
Development and pilot implementation of an App and
cross-sectional assessment of attitudes and behaviour
survey of healthcare workers and patients. Antibiotics
2020;9(9):555.
https://doi.org/10.3390/antibiotics9090555

7. Torab-Miandoab A, Samad-Soltani T, Shams-
Vahdati S, Rezaei-Hachesu P. An intelligent system for
improving adherence to guidelines on acute stroke. Turk
J Emerg Med 2020;20(3):118-34. doi: 10.4103/2452-
2473.290062.

8. Ventola CL. Mobile devices and apps for health care
professionals: uses and benefits. Pharmacy and
Therapeutics 2014;39(5):356.

9. West D. How mobile devices are transforming
healthcare. Issues in Technology Innovation 2012; 18:1-
11.

10. Creber RM, Maurer MS, Reading M, Hiraldo G,
Hickey KT, Iribarren S. Review and analysis of existing
mobile phone apps to support heart failure symptom
monitoring and self-care management using the Mobile
Application Rating Scale (MARS). JMIR Mhealth
Uhealth 2016;4(2):e74. doi:10.2196/mhealth.5882

11. Farzandipour M, Nabovati E, Sharif R, Arani MH,
Anvari S. Patient self-management of asthma using
mobile health applications: a systematic review of the
functionalities and effects. Appl Clin Inform
2017;8(04):1068-81. doi: 10.4338/ACI1-2017-07-R-
0116

12. Timotijevic L, Hodgkins CE, Banks A, Rusconi P,
Egan B, Peacock M, et al. Designing a mHealth clinical
decision support system for Parkinson’s disease: a
theoretically grounded user needs approach. BMC Med
Inform Decis Mak 2020;20(1):34. doi: 10.1186/s12911-
020-1027-1.

13. Tuon FF, Gasparetto J, Wollmann LC, Moraes TP.
Mobile health application to assist doctors in antibiotic
prescription-an approach for antibiotic stewardship.
Braz J Infect Dis 2017;21(6):660-4. doi:
10.1016/j.bjid.2017.08.002.

14. Anthony Berauk VL, Murugiah MK, Soh YC,
Chuan Sheng Y, Wong TW, Ming LC. Mobile health
applications for caring of older people: review and
comparison. Ther Innov Regul Sci 2018;52(3):374-82.
https://doi.org/10.1177/2168479017725556

15. Nucci M, Landau M, Silveira F, Spector N, Pulcheri
W. Application of the IDSA guidelines for the use of
antimicrobial agents in neutropenic patients: impact on

reducing the use of glycopeptides. Infect Control Hosp
Epidemiol 2001, 22(10):651-3. doi:
https://doi.org/10.1086/501839

16. Hand KS, Clancy B, Allen M, Mayes A, Patel Y,
Latter SM. It makes life so much easier’—experiences
of users of the MicroGuide™ smartphone app for
improving antibiotic prescribing behaviour in UK
hospitals: an interview study. JAC Antimicrob Resist
2021;3(3):dlab111. doi: 10.1093/jacamr/dlab111.

17. Iglesias-Posadilla D, Gomez-Marcos V, Hernandez-
Tejedor A. Apps and intensive care medicine. Med. Med
Intensiva 2017;41(4):227-236. doi:
10.1016/j.medin.2017.01.003. [Article in English,
Spanish]

18. Jake-Schoffman DE, Silfee VJ, Waring ME,
Boudreaux ED, Sadasivam RS, Mullen SP, et al.
Methods for evaluating the content, usability, and
efficacy of commercial mobile health apps. JMIR
Mhealth Uhealth 2017;5(12):e190. doi:
10.2196/mhealth.8758.

19. Henson P, David G, Albright K, Torous J. Deriving
a practical framework for the evaluation of health apps.
Lancet Digit Health 2019;1(2):e52-e54. doi:
10.1016/S2589-7500(19)30013-5.

20. Mohamad UH: Comparison of User-Centered
Design Antibiotic Resistance Awareness App to
Existing Antibiotic-Related Mobile Applications. In
Advances in Visual Informatics: 6th International
Visual Informatics Conference; 2019 Nov 19-21;
Proceedings 6: Bangi, Malaysia: Springer; 2019. p. 82-
90. https://doi.org/10.1007/978-3-030-34032-2_8

21. Terhorst Y, Philippi P, Sander LB, Schultchen D,
Paganini S, Bardus M, Santo K, Knitza J, Machado GC,
Schoeppe S, Bauereil N. Validation of the mobile
application rating scale (MARS). Plos one
2020;15(11):e0241480.
https://doi.org/10.1371/journal.pone.0241480

22. Stoyanov SR, Hides L, Kavanagh DJ, Zelenko O,
Tjondronegoro D, Mani M. Mobile app rating scale: a
new tool for assessing the quality of health mobile apps.
JMIR Mhealth Uhealth 2015;3(1):e27.
doi: 10.2196/mhealth.3422

23. Mani M, Kavanagh DJ, Hides L, Stoyanov SR.
Review and evaluation of mindfulness-based iPhone
apps. JMIR Mhealth Uhealth 2015;3(3):e82.
doi: 10.2196/mhealth.4328

24. Barzegari S, Sharifi Kia A, Bardus M, Stoyanov SR,
GhaziSaeedi M, Rafizadeh M. The Persian Version of
the Mobile Application Rating Scale (MARS-Fa):
Translation and Validation Study. JMIR Form Res
2022;6(12):e42225. doi: 10.2196/42225.

25. Raeesi A, Khajouei R, Ahmadian L. Evaluating and
rating HIV/AIDS mobile apps using the feature-based
application rating method and mobile app rating scale.
BMC Med Inform Decis Mak 2022; 22: 281.
doi: 10.1186/s12911-022-02029-8

26. Rodrigues P, Silva IS, Barbosa GA, Coutinho FR,
Mourdo F. Beyond the stars: Towards a novel sentiment
rating to evaluate applications in web stores of mobile
apps. Proceedings of the 26th International Conference

Journal of Health and Biomedical Informatics 2023; 10(1): 70-81 A+


https://doi.org/10.3390/antibiotics9090555
https://doi.org/10.2196/mhealth.5882
https://doi.org/10.4338/aci-2017-07-r-0116
https://doi.org/10.4338/aci-2017-07-r-0116
https://doi.org/10.1177/2168479017725556
https://doi.org/10.1007/978-3-030-34032-2_8
https://doi.org/10.1371/journal.pone.0241480
https://doi.org/10.2196/mhealth.3422
https://doi.org/10.2196/mhealth.4328
https://doi.org/10.1186%2Fs12911-022-02029-8

Js' D)LO.VG 6&“3 5)93 6\2"' )LQ—!

(S 3 o 5 Cxahas Sl il oo

on World Wide Web Companion; 2017. p. 109-17.
doi:10.1145/3041021.3054139

27. Jovici¢ S, Siodmiak J, Watson ID: Quality
evaluation  of  smartphone  applications  for
laboratorymedicine.  Clin  Chem Lab  Med
2019;57(3):388-97. doi: 10.1515/cclm-2018-0710.

28. Kalhori SR, Hemmat M, Noori T, Heydarian S,
Katigari MR. Quality evaluation of English mobile
applications for gestational diabetes: app review using
Mobile Application Rating Scale (MARS). Current
Diabetes Reviews 2021;17(2):161-8.
doi: https://doi.org/10.2174/1573399816666200703181
438

29. Abbasi R, Nabovati E, Raeesi A, Ostadmohammadi
F. Investigating the quality of persian mobile
applications related to patients with chronic diseases.

Journal of Health and Biomedical Informatics 2020;
7(3): 273-81. [In Persian]

30. Zeidabadi nejad M, Bahaadinbeigy K,
Cheshmekaboodi M, Amiri P: Investigating the Quality
of Persian Mobile Applications Related to Patients with
MS. Journal of Health and Biomedical Informatics
2022, 8:338-46. [In Persian].

31. Ghazi-Saeedi M, Rostamniakan-Kalhori S, Yasini
M, Nouri R. Mobile Health Apps: References
Reliability Analysis. Health Information Management
2017;14(1):44-8.

32. Jamaladin H, van de Belt TH, Luijpers LC, de Graaff
FR, Bredie SJ, Roeleveld N, et al. Mobile apps for blood
pressure monitoring: systematic search in app stores and
content  analysis. JMIR  Mhealth  Uhealth
2018;6(11):e187. doi:10.2196/mhealth.9888

A Journal of Health and Biomedical Informatics 2023; 10(1): 70-81


http://dx.doi.org/10.1145/3041021.3054139
https://doi.org/10.2174/1573399816666200703181438
https://doi.org/10.2174/1573399816666200703181438
https://doi.org/10.2196/mhealth.9888

