Najafi F, et al. Depiction of Health. 2026; 17(3): 237-242.
. doi: 10.34172/doh.2026.19 @

Thow https://doh.tbzmed.ac.ir

Medical Information Governance in Diagnostic Laboratories: Integrating
Medical Information Management to Mitigate Pre-Analytical Errors

Farid Najafi"*" | Parisa Feizi’ ', Vahideh Zarea Gavgani*’

1 Department of Pharmacy, Tabriz University of Medical Sciences, Tabriz, Iran

2 Provincial Laboratory Affairs Management and Reference Medical Diagnostic Laboratory, Deputy of Health, Urmia
University of Medical Sciences, Urmia, Iran

® Health Reference Laboratory, Urmia University of Medical Sciences, Urmia, Iran

* Department of Medical Library and Information Sciences, Faculty of Medical Management and Information Sciences,
Tabriz University of Medical Sciences, Tabriz, Iran

ARTICLE INFO Abstract

The pre-analytical phase is the most vulnerable component of the total testing process and

Ar,ml,e LT accounts for a significant proportion of laboratory errors. In public outpatient centers, this
Editorial e . . .
vulnerability is more pronounced due to high patient volumes and weaknesses in
information flow. This editorial aims to emphasize the role of medical information
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professionals in reducing pre-analytical laboratory errors and enhancing patient safety. For
proper governance of medical information in diagnostic laboratories, laboratory
information systems (LIS) need to extend beyond merely recording identity demographic
data. By providing and delivering appropriate information to patients at the appropriate
time, standardizing communications, employing integrated digital systems, and fostering
informed patient participation in the diagnostic and treatment process, such systems can
support diagnostic accuracy and patient safety. This can be achieved easily and at minimal
cost within the health system through cross-sectoral collaboration and the integration of
the Laboratory Information System with medical information management and medical
libraries. This editorial emphasizes the integration of the laboratory information system
(L1S), the laboratory information management system (LIMS), and field of medical
information management (MIM) as a unified information model within the medical
diagnostic laboratory and clinical services. Through cross-sectoral communication,
information integration, effective information transfer, and the provision of pre-test
information to patients with the assistance of medical librarians, this model can reduce
laboratory errors and result-transmission errors, and improve patient safety.
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Medical diagnostic laboratories are fundamental
pillars of the healthcare system, and treatment decisions
are made directly on the basis of their results. However,
the quality of laboratory services is not limited to the
analytical phase alone. Within the "total testing process"
(TTP) approach, spanning from the time a test is ordered
to the transmission and clinical use of the result, there
exists a set of interconnected stages, each of which
affects the final accuracy of the outcome. Among these,
the pre-analytical phase is the most vulnerable stage, and
the majority of errors occur during this phase.*?

In public outpatient centers, this vulnerability is
exacerbated by the high volume of patients, limited
human resources, and disparities in patients' health
literacy levels. The pre-analytical phase is the most
vulnerable component of the total testing process and
accounts for a significant proportion of laboratory errors.
Pre-analytical errors include inadequate patient
preparation, improper fasting,” mistreatment of patients,
incorrect labeling, the incorrect linking of one patient's
information with another's, and the delivery of
incomplete results to the patient,® all of which lead to
repeat sampling, diagnostic delays, and additional costs
to the system. Studies have shown that in high-volume
healthcare centers, weaknesses in the integration of the
laboratory information system (LIS), failure to use
labeling,* weaknesses in the transmission of laboratory
results,” and neglect of the role of patient awareness and
the provision of information related to the medical
diagnosis and laboratory test to the patient at the time the
physician orders the test® are important factors
contributing to errors in the pre-analytical stage and in
the stage following completion of the test.

In this context, proper governance of information
achieved through the integration of the medical
information management (MIM) department with the
laboratory information system (LIS) and the laboratory
information management system (LIMS) plays a central
role. The LIS is responsible for recording patient data;
the LIMS supports sample-centered laboratory
requirements, such as clinical research or other non-
clinical laboratories; and MIM is responsible for teaching
information literacy and health literacy, providing
information to patients to inform and engage them in the
diagnostic and treatment process, and, ultimately,
managing the flow of information within the health
system. The integration of these components ensures
adherence to standards and the correct, timely transfer of
information among the laboratory, the patient, and the
treating physician, and is effective in promoting patient
safety and improving treatment outcomes. The LIS
should not be limited merely to recording patient
identifiers; rather, based on data integration standards, it
should encompass the entire information chain, from

identifying the patient's information needs based on their
history and the current test order, through pre-sampling
education, to the transfer of laboratory results to the point
of care.

One of the fundamental challenges in the healthcare
system is the low and unequal level of health literacy
among patients. Many individuals do not correctly
understand complex laboratory instructions, which itself
constitutes a barrier to safe access and correct
comprehension of test results.” An integrated model of
medical information governance in the laboratory must
be able to address these challenges through the missing
link of collaboration between medical information
management and trained medical librarians. To this end,
through straightforward and transparent policymaking
within the health system, and the development of
guidelines, rules, and regulations at the level of executive
management, the cost-effective capacities of intersectoral
collaboration within the health ecosystem can be
optimally utilized. Evidence shows that providing
appropriate information, tailored to the patient's
condition, at the right time can prevent many errors,®
positively affect patient calm and satisfaction,” and
ensure the correct performance of the test.

For example, when a PT-INR test is prescribed for a
patient who is a candidate for angioplasty, a lack of
awareness regarding the mechanism and rationale for the
prescribed test, failure to follow instructions during the
test, an insufficient sample, clotted blood, and a lack of
appropriate, timely feedback to the treating physician can
cause medical errors and numerous risks to patient
safety.51°

Medical information professionals can resolve such
ambiguities by appropriate interventions such as using
simple, comprehensible educational tools such as text,
audio, and images; can prepare and inform the patient for
timely testing and timely feedback; and, through
informational intervention, can effectively manage the
bridge of communication between the laboratory, the
patient, and the physician."* On the other hand, novel
technologies such as machine learning (ML) hold great
potential for the intelligent detection of pre-analytical
errors and for patient-based, real-time quality control
(PBRTQC), which can serve as a protective layer in
modern laboratories.’? Nevertheless, the 1SO 15189:2022
standard emphasizes the systematic control of processes,
data integration, data transmission, staff competency, and
document management across all laboratory stages.'®
Nevertheless, implementing this standard within the
broader health ecosystem requires more than equipment
and electronic data recording; it demands a
comprehensive  approach  to  information  flow
management across all related components (laboratory
information systems, health information systems,
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medical information management, and electronic health
records), as errors can arise at any point of data transfer.
Wherever there is a transfer of data and information, the
possibility of error exists; therefore, a sustained role for
medical information management must be defined within
medical information governance and considered a
strategic pillar in medical diagnostic laboratories such
that, by providing health-literacy-based educational
interventions appropriate to patients, confidence in the
accuracy of the laboratory sample is increased before and

during the clinical test, and the correct transmission of
results is ensured after the test. Finally, it is emphasized
that mitigating pre-analytical errors can be achieved
through patient stewardship and medical information
governance. Providing awareness and information in this
part of the health system plays an important role in
reducing laboratory errors and, consequently, diagnostic
and therapeutic medical errors.

239) Depiction of Health. 2026; 17(3)



FEY VPV (NY OFed ol pgal dlzo .o\ SKan g oz 448

<.k‘.9“b
doi: 10.34172/doh.2026.19 PO

https://doh.tbzmed.ac.ir oe

Sy Mol cupio gilwdayliSs & b (ausid olinle;l 3o (Sibys wleMb] cuaS'l>
Shdod i slales el ey S

RELLLFR RS

R EEREIL

Ol Gl s (S ﬁgl.c o&asly «gjlag s sasiasls
byl cdeogyl daagyl (yloyd ygel igles (oM gye (b (auis osBanloil g il glooKinleil yg0l cypae ¥

Ol drog)l cdrog,l Sy pole ol8ails ot gyo oilosl
Ol 55 i (i psle olKails (it Sl Ml 5 uspsie 0aKtils (S Ly Mol g gl liS 095 ¢

oS

b calBinleil glalas 5| p2g3 b paw 9 sl GBoloil wald Gidy Gayimdscaml Gl doye
2 b g plezle @YU pme Jubs 4 gndicunl ool (ilsd by ST 33 a3 polaisl 3e> 4
il 3> Seigy pole Glung Mol copae (i y» S dlioyw (nl San cwl yidinzy wledbl by
33 Sy wleMbl o oSl joliods el jlon el Lasyl g olpleil Ll slalas
i ol 35S Jroe Gge glaosls wad 5l yile sl olanlosT wleMbl pituws « yawsds gloolinlo;l
i 3] soliiul wslblyl giluwsyhibinl gl 4 cusli plos 55 cusbio wlodbl Jlsl g syl b sl
yslew Gresl 9 b paitd coo (leyd 5 L 33g) 33 slen VlalT wSlie 5 Jlinzed 42l
Silwdz Sy 9 sy oo e Silive Gub 5l duie ayieS Byo b g edoguw 4 ol ol gz oS Glusay
s (9930 S pode lalnlS 9 i pole Glung Mbl capae b slilinlofl wledbl piuww
ollosT ledbl oo s 0Blos] ledb] st oles] 3 Wliag ool casl 2Kl caodbes
wloss g b Lo olfinlesl 55 Gledbl dz) LSy Jao S plgieds (Siiy pole Glung Mol copso
Byl 9 g wnledbl Pgo Jlanl woledbl gilwdzybSo (pisnon ©en b Jao ool 335 50 456 b
whels Ty abs Jlasl glas o allinleil glalas (S ghlabS SaSb lan 4 Glalel 51 J8 wledlb

iz 5] 1y slasy renl g 03l

OB oimdeawl GLdss i ey oo ol 5o

dlio wleMb|

:llio £ g9
oy

o diislus
V€.0/+0/1¢ :edlyys
V€-0/-1 : ol 2Nl
Ve+0/ Y/ A 1 yopds
160/ Y/ hasys sl

ojlgads
‘Umli&g[oj s>
|°9l‘ wledbl oo
woleMb| sl
uuo)l.w J|9.w

oLl Lol oLyl 3l b i sloolS_iulosT

““.mouo ) 4.19).0 00D 3O olas Oy 9 ol
= 4 endacunl ol (o9 by 35T 5
wglas g Hluwsl @l codgame (ylezlyo YL ==
PBEiolol wiolyd (s il Gl
95 & |y 2Einlel slolbs 5l 4255 bl pauw 5 sl

Gl 4 lowiitue siloys Slepoal g iws cwodlw
wloss cawS (o ol b g0 sl oyl puls
39 3581505 393 s oy 5 L5 olS_leg]
uinloil cewlezys glos 3l (S iexiu 3iT38" 35S0,
Lo 5l ghtegame s 5 il solisal g sl b
A58 lg =85y elaS y2 45 315 3929 sauiieRyd

zarechv@tbzmed.ac.ir : ol (o7 (SB35 ¢ 55 saumg thaly yolasay *
88

CC-BY-NC (http:/creativecommons.org/licenses/by-nc/4.0/) solS ginS jgmmo wmd codaw pigas 3 ST uoginns b dlio opl ol Boamo () ilgo gly Eoi> -V
2l 0as 031y glayl g sliiwl aiso g2 4 Lol 1 4 oS cwl jle Sigo 50 g5 gyl e oslatwl GgSi ol slae Fudo dS e yiiie



mailto:zarehv@tbzmed.ac.ir
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://doi.org/10.34172/doh.2026.19
https://doh.tbzmed.ac.ir/
https://orcid.org/0009-0003-6929-887X
https://orcid.org/0009-0000-7011-2794
https://orcid.org/0000-0002-3278-6859

.Ol)lio.tb 9 k:L"J

9 0oal Guyiwd gl le 395 &5 S ed Syd Gy
caaS e 4zl Jao Vel Ginloil aulis puo 0gd
S lepidle ol Wl wb oKanlosl 53 (S wleMbl
pole Gl dbl conao sasle Jsase wSilin b
o -l wly (S oadbigel hlWLS o (Subiy
33 55 9 Blas (glagyliS el 323l L gk
2 wlyydo g osiled dLalawly (g5 g wewedluw ol
vorbe glacadih 5l plgice (2l slacanie ohw
© Ml EiugawsS|yd ity g Sl s 0
wleMbl Gl aad 5o Hlis dalgdn .3y oy Ly wigo
cewlio (loj 33 ol blps b canliio S a5 o
sle GtelyT 33 %2350 Iy ol 5l (gylausy (g5l lgise
e |y GinlesT (ghel covo o "0)l3% 4l ol ol 5
33350 slaw glp «5 PT-INR cwd 33 (Jlio lgic a4 .auS
9 pwlSo 5l (BT pae g0 jag2x iawdoguiT
2 Jeslhgiws coley pae oais g cows bz
3523k pac g 0 disd (yeb «aS digal «inlesT i
slolhs g pllao 1153 4 caslio ploj 55 Calio
739 sl sl s Samie wiy b g Sy
slaylil 3l gSos L wilgie (S psle Glung bl
o=l soal g laso «yie aile g8 o8 g oolus sibjgel
uinlejl @8gees plaxl (gl 1y slas canled Byboy |y ool
Gsb 3l g 2aled gllae g oolel g8g0ds 335230 il o
5 Lo ol ool s doliy] Uy csiledllol dlsluo
3503 sgw 3l aled capaoe s e o bods |y S
(Machine Learning) cyislo 650U 3 (pg slogyglie

Shleiption glolbs siadsn lolis 53 Vb Jowil
Patient-Based ) sLow 1o sio ddasd 13 coasS JyiS g

g3 50 45 35yls (Real-Time Quality Control: PBRTQC
e (a0 sloelinlofl 3o bl Y S plgicay
ol Jy S, 1O 15189:2022 aylwsliwl Moo sS
Sl Laosls Jlasl dLassly (Koo doasulyd
2BiplosT Jolyo solad 35 it capio g (LSS
13 3ylstial ol glwool Lo sl Lo Tasgls oS
Capio weodw wledbl w2 Biulel wledbl
i oM ScigyiSl oasgs o (Subiz pole wledbl
Jol> slaw 0als Sigpisdl e g el L L

3 asle Hd=igin glalas a0 joliais
L ylidyan Tiecwydb (licab lew S g3lwoslel
wleMbl cawydb glall (pumol 63138 cawzy las
o "ol @0 (a8 Ll g 8 4550050 & blows
9 waiits 33 1l (S Uges J1SE 4 yaie lalks
wlellhe .Xigi 0 pimmw 40 Slol e Jross
lezlye b ez b Giloyd 3STyo 4o 45 Slosls ylas
oS —ioloiT @wleMbl ot (S lSo 3o e s
3l eslaiwl pae g (Laboratory Information System: LIS)
%o Binloil puls Jlanl yo we o fgyliSciwey
wleMbl poas b 1l g jlow 28T Luds (4i8,5 sapsb
o8 slow @ aliuleil s (b (auis 4 boyo
2 et 5oy pge Jolge "Siiiy bwgs Giwleil jae20
i Glolosl pledl 5l a dloyo g Ghlo G Jolye
plesl CdB 3> wledbl cunyd canSl> oy ol 43

i Ly Seiiy pole Glung Wbl capae iz
wledbl oo el g (LIS) oBiinlo;T woleMbl
(Laboratory Information Management System: o8ciolo 31
L oBlinlos] wledbl qiww . 3ls 53920 (yudi LIMS)
oBlinlosl wledbl copso plumw 9 o sloodls wud
sl pgmetisas ol aulesl wlolsl 5 ety
ol st glmelioloil pluw Ly Gl wlibss
i pole Gl Mbl conse ol » ogde il
Ol ccoNw 3lgw «ileMbl dlgw yiigol dadsg 35
3 55 59 eSline g (gilwolST gz slon 4 wledbl
» wledbl gy copae Lolg g layd 9 pais
Ao e ol (SolSo -yls sage 1 Iy ol ol
89904 g pumo JLanl g bayylwliwl culey oaie
335 0592 o Sty 5 Lo olslei] o el
s sl Y90 ilayd slasely slahl 9 slew el
slew wlasine wud 4 Byo 1l olinlel wledb
Sy LSo slosylasbiw] (wlawly aob aSd g Sgameo
3 b sl peel (Sledbl oy 12y (S5 55 Laosls
ol ol 925 9 @low 4 4285 b slan Siledlbl
© ealBlinlol abs JUsl b guSaigas 3l i piigel
s 33 bl Lol 31 (S 353 3 | ol
wewl ohles plpb g al ceodlw Slgw alaw (bl
01y oaSasleil o slo Joslhiass Sl 5 gslons

Y€ | Y oylais VY 0y93 codw ypguas dlo



ohlen g 82

9 Gilw oLST wecdlye auy oBinlojl 3o = iy
o2l 33 wleMbl g (28T &yl .3gi0 AL slow colon
slaths (ials 3 |y Gage (i wrodho piugs I (s
Slayd g s glalbs o @5 4 5 il

Dyl iy

Eouas yogd 3l solaiwl
&l 8yo ChatGPT (OpenAl) cguac Gyisga 43l jl
ot o3latwl o 3l 9 LS 391 «iby Lelng

.CA.MJI

References

1. Mrazek C, Lippi G, Keppel MH, Felder TK,
Oberkofler H, Haschke-Becher E, et al. Errors within
the total laboratory testing process, from test selection
to medical decision-making—A review of causes,
consequences, surveillance and solutions. Biochem
Med  (Zagreb).  2020;  30(2):215-233.  doi:
10.11613/BM.2020.020502

2. Plebani M. Quality indicators to detect pre-analytical
errors in laboratory testing. Clin Biochem Rev.
2012;33(3):85-88.

3. Kalami MH, Borjian Boroujeni Z, Ardi P, Abolfathi
A, Babaei M, Asadi A, et al. Investigating the type
and frequency of errors in the medical diagnostic
laboratory in a medical center in Tehran, Iran:a
medical-laboratory experience. Tehran University
Medical Journal. 2023;81(1):77-85. (Persian)

4. Igbal MS, Tabassum A, Arbacen AF, Qasem AH,
Elshemi AG, Almasmoum H. Preanalytical errors in a
hematology laboratory: an experience from a tertiary
care center. Diagnostics (Basel). 2023;13(4): 1-9. doi:
10.3390/diagnostics 13040591

5. Branch J, Hiner D, Jackson V. The Impact of
Communication on Medication Errors. PSNet
[internet]. Rockville (MD): Agency for Healthcare
Research and Quality, US Department of Health and
Human Services. 2021.

6. Lam JC, Church DL. Preventing laboratory error and
improving patient safety — The role of non-laboratory
trained healthcare professionals. Clin Infect Pract.
2024;21:1-3. doi: 10.1016/j.clinpr.2024.100345

7. Lazaro G. When positive is negative: health literacy
barriers to patient access to clinical laboratory test

2 2olz 635509y 3ol ol itolosl i 39503
Aol 5o 50l e JS 33 wledbl Gy cosse
D18 39 >g Las 594 Jleis!| canledbl g ool JLsw!
ol s b Sty wledbl caaS > 4o palyls
i ol 9 39 gyl (Sigy Slung Ml oo gy
b e sleelinleil 33 g3ymly oSy o Glsiea
L wlgige i pole Gluyg Mol oo o9 Bl
wlio cuodw dlgw 1 siine igel gladslse 4yl

o> 9 Gl Oinlail plasl 3l 8 dloyo 3o hlow
@y Ginleil 5l (o dlayo 33 g S SbS LaKislesT
slas LialS gl colgs 19 .95,5 2ols cowyy JLawl

results. J Appl Lab Med. 2023;8(6):1133-1147. doi:
10.1093/jalm/jfad045

8. Grefsheim SF, Whitmore SC, Rapp BA, Rankin JA,
Robison RR, Canto CC. The informationist: building
evidence for an emerging health profession. J Med
Libr Assoc. 2010;98(2):147-156. doi: 10.3163/1536-
5050.98.2.007

9. Okhovati M, Bagherinezhad Z, Gavgani VZ,
Safizadeh H.  Physician-directed  information
prescription service. A scoping review. Patient Educ
Couns.  2022; 105(12):  3369-3380.  doi:
10.1016/j.pec.2022.08.002

10.Bhushan R, Sen A. Quantitative assessment of
prevalence of pre-analytical variables and their effect
on coagulation assay. Can intervention improve
patient safety? Med J Armed Forces India. 2017;
73(2): 152-158. doi: 10.1016/j.mjafi.2016.12.005

11. Van Der Mee FAM, Schaper F, Jansen J, Bons JAP,
Meex SJR, Cals JWL. Enhancing patient
understanding of laboratory test results: systematic
review of presentation formats and their impact on
perception, decision, action, and memory. J Med
Internet Res. 2024;26: 1-19. doi: 10.2196/53993

12. Lorde N, Mahapatra S, Kalaria T. Machine learning
for patient-based real-time quality  control
(PBRTQC), analytical and preanalytical error
detection in clinical laboratory. Diagnostics (Basel).
2024;14(16): 1-16. doi: 10.3390/diagnostics14161808

13. International Organization for Standardization. ISO
15189:2022: Medical laboratories—Requirements for
quality and competence Online. Switzerland:
International Organization for Standardization; 2022.

Y oylaid VY 0599 codw ypguas dl=o |VEY


https://doi.org/10.11613/BM.2020.020502
https://doi.org/10.3390/diagnostics13040591
https://doi.org/10.1016/j.clinpr.2024.100345
https://doi.org/10.1093/jalm/jfad045
https://doi.org/10.3163/1536-5050.98.2.007
https://doi.org/10.3163/1536-5050.98.2.007
https://doi.org/10.1016/j.pec.2022.08.002
https://doi.org/10.1016/j.mjafi.2016.12.005
https://doi.org/10.2196/53993
https://doi.org/10.3390/diagnostics14161808

