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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or
compu-ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width,
and 1.5 spacing between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to
Georgian and Russian materials). With computer-printed texts please enclose a CD carrying the same file titled
with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink
(or black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Abstract.

Introduction: Diagnostic errors in the second-trimester fetal
anomaly scan matter because they can shape prenatal decision-
making, patient safety, psychological wellbeing, and medico-
legal outcomes. In the UAE, such errors may arise from a mix
of maternal, technical, human, and institutional factors. This
study aimed to determine the precervid main causes and effects
of diagnostic failures in second-trimester fetal anomaly scans
across the UAE healthcare system, as documented by ultrasound
practioners.

Methods: This was cross-sectional survey involving 75
ultrasound practitioners (sonographers, radiologists, and
obstetricians) drawn from governmental hospitals, private
hospitals, private clinics, and university hospitals. A structured
questionnaire captured demographic data, perceived causes
of diagnostic error, the perceived consequences of these
errors, and self-reported professional practice. Data were
summarized descriptively and examined using inferential
statistics. Descriptive and inferential statistics were applied
using IBM SPSS 30 with non-parametric Kruskal Wallis H
and Man Whitney U test to compared mean scores between
participant groups. A p value < 0.05 was considered statistically
significance.

Results: Among the 75 respondents, the causes cited most
often were limited scan time, heavy workload, maternal obesity,
fetal position, fatigue, and time pressure. The consequences
reported most consistently were patient anxiety, unnecessary
further investigation, inappropriate management, and medico-
legal difficulties. Years of experience were strongly related to
familiarity with the causes of error (p= 0.020), and adherence
to guidelines tracked closely with stronger professional practice
(p=0.004).

Conclusion: From the perspective of practitioners, diagnostic
error in this setting is rarely the product of a single failure; it
is perceived emerges from several factors acting together.
Reducing it will require adequate scan time, ongoing training,
standardized reporting, regular audit, clear guidance, and
stronger institutional support across UAE prenatal services.

Key words. Diagnostic errors, second-trimester fetal anomaly
scan, prenatal ultrasound.

Introduction.

The second-trimester fetal anomaly scan, performed between
18 and 22 weeks of pregnancy, is a cornerstone of routine
antenatal care. It allows clinicians to track fetal development,
identify structural birth defects, and plan appropriate care [1]. A
timely, accurate diagnosis at this stage opens the door to prompt
specialist referral, informed parental counselling, and considered
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planning around delivery and newborn care. Ultimately,
maternal and infant outcomes hinge on how well this single scan
is performed. Yet even with high-quality imaging equipment
and well-established international guidelines, misdiagnosis
still occurs. The recurring problems are missed conditions,
delayed diagnosis, and misread images, each of which can carry
serious clinical, emotional, and legal consequences [2]. Rarely
does a single cause explain an error; more often, limitations in
equipment, gaps in practitioner skill, maternal health factors,
and workplace pressures combine. Because these scans carry
real weight in clinical decision-making, even a small oversight
can undermine pregnancy management and erode patient trust.
Several strands of evidence point to what drives these errors. On
the technical side, suboptimal image quality can obscure fetal
anatomy and lower detection rates, and outcomes are further
shaped by machine settings and how closely standard scanning
protocols are followed. The skill of the practitioner performing
the scan matters just as much [1], obtaining and correctly
interpreting clear images calls for technical proficiency, sound
anatomical knowledge, and good clinical judgement together.
Human and organisational factors add another layer - stress,
time constraints, heavy caseloads, and burnout can all erode
concentration - while physical factors such as maternal obesity
attenuate the ultrasound signal, and an unfavourable fetal
position can simply hide the structures a sonographer needs to
see [2]. Professional bodies such as the International Society
of Ultrasound in Obstetrics and Gynecology (ISUOG) have
developed protocols intended to standardise scan quality [3].
These are widely adopted, but applied unevenly from one
hospital or clinic to another. In the UAE, prenatal care spans
governmental hospitals, private hospitals, university hospitals,
and private clinics, and maintaining a single standard of
practice across such a varied landscape is not straightforward.
While international literature on ultrasound diagnostic error is
reasonably well developed, very little of it speaks specifically
to the UAE context. This study was therefore designed to
identify the principal causes and consequences of diagnostic
error in second-trimester scans within the UAE, drawing on the
perspectives of practitioners across different healthcare sectors.
It tested the hypothesis that heavy workload and inconsistent
adherence to protocol are the main drivers of diagnostic
inaccuracy, and, as a secondary aim, examined how these errors
affect clinical follow-up and patient management in the region.

Materials and Methods.

Study Design:

This was a quantitative, cross-sectional study survey used to
identify the preceived causes and consequences of diagnostic
errors in second-trimester fetal anomaly scans within the UAE.
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Study setting and Participants:

The study was conducted across governmental hospitals,
private hospitals, university hospitals, and private clinics in
the UAE. Participants were healthcare professionals directly
involved in performing second-trimester fetal anomaly scans
and at least two years of experience who are now working in
the United Arab Emirates, and voluntary informed consent
were included in the study. Professionals with no involvement
in obstetric ultrasound, no experience with second-trimester
anomaly scans, or an incomplete questionnaire were excluded.

Sample size and sampling:

Seventy-five ultrasound practitioners took part. Based on
Cohen's recommendations for survey research [4], this sample
size was judged sufficient to detect moderate relationships
between study variables while retaining adequate statistical
power. Participants were recruited from multiple institutions
using stratified sampling, with strata defined by both professional
role (sonographer, radiologist, obstetrician) and healthcare
sector (governmental hospital, private hospital, university
hospital, private clinic), so that the different professional groups
and practice settings were all represented in the final sample.

Survey Administration:

A structured questionnaire was built using Google Forms. The
survey was open and accessible to respondents from January
to March 2026. Each participant provided written consent
electronically after reading the study information provided on
the opening page of the survey prior to accessing and completing
the questionnaire.

It comprised five sections. The first recorded demographic
details: age, gender, profession, years of experience, and type of
healthcare institution. The second asked participants to rate, on
a five-point Likert scale, how strongly a set of factors - image
quality, operator experience, maternal obesity, fetal position,
workload, fatigue, time pressure, and equipment-related issues
— they perceived to contribute to diagnostic error.

The third section addressed the perceived consequences
of diagnostic error, asking participants to rate its impact on
patient anxiety, delayed diagnosis, unnecessary investigation,
inappropriate clinical management, and medico-legal exposure.
The fourth assessed professional practice, covering adherence
to ISUOG guidelines, use of standardised reporting systems,
adequacy of scan time, participation in continuing professional
education, and involvement in quality assurance. The fifth
and final section consisted of open-ended questions inviting
comments and suggestions for improving diagnostic accuracy
in fetal anomaly scanning.

Before the main study, the questionnaire was piloted with
a small group of eligible practitioners to check its clarity,
relevance, and readability; their feedback shaped the wording
and layout of the final version.

Data analysis:

Data were analysed use IBM SPSS 30. Descriptive statistics
summarised participant characteristics and questionnaire
responses: categorical variables as frequencies and percentages,
continuous variables as means and standard deviations.
Associations between categorical variables with non-parametric
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Kruskal Wallis H and Man Whitney U, to compared mean
scores between participant groups were tested using. Chi-square
tests and one-way ANOVA compared mean scores between
participant groups where appropriate, and correlation analysis
examined relationships between selected continuous variables.
A p value < 0.05 was considered statistically significance.

Ethical approval:

The study was approved by the Gulf Medical University
Institutional Review Board (IRB-COHS-STD-107- Dec-2025).
The study was conducted in accordance with the principles
outlined in the Declaration of Helsinki. All participants
were informed prior to the formal survey, and their consent
was secured. All participants were directed to complete the
questionnaire in full. The objectives and background of the
research were elucidated to the participants. The participants
were advised that they could withdraw from the study at any
time without justification and that all information would remain
confidential.

Results.

This section reports the findings on the causes and consequences
of diagnostic error in second-trimester fetal anomaly scans
among ultrasound practitioners in the UAE, organised around
four areas: participant demographics, perceived causes of
diagnostic error, perceived consequences of diagnostic error,
and professional practice.

Demographic characteristics:

Table 1 summarises the sample. Women made up almost two-
thirds of participants (64.0%), and just over a third were aged
over 40 years (36.0%), with the remainder fairly evenly split
between 20-30 and 31-40. Nearly half (45.3%) had five years
of experience or less, while just under a third (30.7%) had more
than ten. Sonographers were the largest professional group
(44.0%), followed by radiologists (32.0%) and obstetricians
(24.0%), and participants were drawn mainly from governmental
hospitals (41.3%) and private hospitals (30.7%), with smaller
contributions from private clinics and university hospitals. Most
participants (56.0%) had completed specialised fetal anomaly
training within the past three years, and almost three-quarters
(73.3%) reported adhering to international or institutional
guidelines such as ISUOG, although a further 17.3% were not
sure whether they did.

Perceived causes of diagnostic error:

Table 2 sets out participants' perceived ratings of the factors
contributing to diagnostic error. Restricted scan time (mean
3.36) and workload-related time pressure on scan thoroughness
(mean 3.29) were rated highest, followed by maternal obesity
(mean 3.27), fatigue or time pressure generally (mean 3.23),
and fetal position (mean 3.13) — all reaching a 'high' decision
threshold. Communication gaps, equipment maintenance issues,
inadequate documentation, poor image quality, and inadequate
operator training were all rated lower, in the 'low' category, with
means clustered between 2.75 and 2.91. The weighted average
across all ten items was 3.05 (median 3), indicating that, on
balance, participants regarded these factors as moderate rather
than dominant contributors individually, even though several
were rated consistently high.



Perceived consequences of diagnostic error:

Table 3 shows that participants rated the perceived
consequences of diagnostic error considerably more strongly
than the causes, with a domain mean of 4.18 (median 4). Patient
anxiety was rated highest (mean 4.28), followed closely by
medico-legal implications and inappropriate management
(both mean 4.23-4.21), and unnecessary further investigation
(mean 4.23). Items relating to institutional safeguards — audit
systems, effective communication, and documentation as legal
protection — were still rated positively (means 4.04-4.16) but
fell into the 'low' decision category relative to the other items,
suggesting participants saw these as somewhat less certain
protective mechanisms than the direct clinical and emotional
consequences of error.

Professional practice:

Table 4 summarises reported professional practice, which
averaged 3.99 (median 4) across the five items. Use of a
standardised reporting template (mean 4.01), routine image
archiving for medico-legal protection (mean 4.01), and
participation in refresher courses and continuing education
(mean 4.04) were rated highest. Compliance with ISUOG or
comparable requirements (mean 3.96) and allowing sufficient

Domain 3 score

Was

time per scan (mean 3.93) were rated somewhat lower, falling
into the 'low' decision category, and echo the time-pressure
concerns already evident in Table 2.

Distribution testing and inferential analyses:

Kolmogorov-Smirnov and Shapiro-Wilk tests indicated
that scores on all three domains departed significantly from a
normal distribution (p<0.05 for all domains on both tests; Table
5), supporting the use of non-parametric methods for the group
comparisons that follow.

Table 6 presents Kruskal-Wallis comparisons of the three
domain scores across demographic and workplace variables.
Years of experience showed a significant association with
familiarity with the causes of diagnostic error (¥*=7.814, df=2,
p=.020); pairwise comparison localised this to a significant
difference between practitioners with 1-5 years and those
with more than 10 years of experience (p=.020). Adherence
to institutional guidelines was significantly associated with
the professional practice score (¥>=10.910, df=2, p=.004),
with pairwise comparison showing a significant difference
between those who answered 'yes' and those who answered 'not
sure' (p=.003). No other demographic variable — age group,
profession, workplace, exams per day, or education level -
reached significance for any of the three domains.

Hat Sairg Mo

Adharence io inlermational organization guidance such as 1IS0UG

Figure 1. Relationship between guideline adherence and professional-practice score.

Domain 1 scare

6-10 Muora than 10

Expernnce years

Figure 2. Relationship between familiarity with diagnostic error and years of experience.
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Table 1. Demographic characteristics of the study participants (n=75).

Demographic characteristic Frequency (n) Percent (%)
Gender
Male 27 36
Female 48 64
Age group (year)
20-30 26 34.7
31-40 22 29.3
More than 40 27 36
Experience (year)
1-5 34 453
6- 10 18 24
More than 10 23 30.7
Specialty
Sonographer 33 44
Radiologist 24 32
Obstetrician 18 24
Area of work
Governmental hospital 31 413
Private hospital 23 30.7
Private clinic 10 13.3
University hospital 11 14.7
Exams per day
Less than 10 30 40
10-20 27 36
More than 20 18 24
Education level
Higher Diploma 12 16
B.Sc. 16 21.3
M.Sc. 34 453
Ph.D. 13 17.3
Specialised fetal anomaly training in past 3 years
Yes 42 56
No 33 44
Adherence to international/institutional rules (e.g., ISUOG)
Yes 55 73.3
No 7 9.3
Not sure 13 17.3
Total 75 100
Table 2. Frequency distribution of responses on perceived causes of diagnostic error.
Responses . -
Item NeV[;r Rarely Sometimes  Often Always Mean  Median \Decision
Inadequate operator training 5 (6.7%) 17 (22.7%) 37 (49.3%) 12 (16.0%) 4 (5.3%) 2.91 3 Low
Poor image quality 5(6.7%) 17 (22.7%) 137 (49.3%) 12 (16.0%) 4 (5.3%) 291 3 Low
Fetal position 4 (5.3%) 8 (10.7%) 38 (50.7%) 124 (32.0%) |1(1.3%) 3.13 3 High
Maternal obesity 4 (5.3%) 8 (10.7%) 31 (41.3%) 28(37.3%) 4(5.3%) 3.27 3 High
Inadequate documentation 4 (5.3%) 21 (28.0%) [38(50.7%) 11 (14.7%) 1 (1.3%) 2.79 3 Low
Fatigue or time pressure 3 (4.0%) 13(17.3%) 31 (41.3%) 20(26.7%) 8 (10.7%) 3.23 3 High
Communication gap with 5(6.7%)  14(18.7%) 45(60.0%) 8(10.7%) 3 (4.0%)  2.87 3 Low
referring physician
Equipment maintenance issues 3 (4.0%) 25(33.3%) 38(50.7%) 6 (8.0%) 3 (4.0%) 2.75 3 Low
S;"‘e’x;"vrvo;fllgfjs isimpactedby 3 4000 9(12.0%)  36(48.0%) 17(227%) 10(133%) 329 3 High
(Tf;(f_jg‘r’:lvizdpfrfiﬂﬁj scan) 2(27%)  9(12.0%) 34(453%) 20(26.7%) 10(13.3%) 3.36 3 High
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Table 3. Frequency distribution of responses on perceived consequences of diagnostic error.

Domain 1 (questions) Responses Mean Median Decision
1 Strongly Disagree Disagree Neutral |Agree Strongly Agree
Diagnostic errors cause patient anxiety |1 (1.3%) 2(2.7%) 16(8.0%) 32 (42.7%) 34 (45.3%) 428 |4 High
Errors led to unnecessary N N o 0 o .
further investigation 2 (2.7%) 0(0.0%) 8(10.7%) 34 (45.3%) 31 (41.3%) 423 4 High
Errors can result in 1(1.3%) 3(4.0%) 3 (4.0%) 40 (53.3%) 28 (37.3%) 421 4 High
inappropriate management
Diagnostic errors lead to N o o 0 o .
medico-legal implications 1 (1.3%) 2(2.7%) 5(6.7%) 38(50.7%) 29 (38.7%) 423 4 High
Institutional audit systems o o o o o
reduce diagnostic errors 1 (1.3%) 2(2.7%) 6(8.0%) 41 (54.7%) 25 (33.3%) 416 4 Low
Malpractice is less likely with 1 (1.3%) 1(1.3%) 7(9.3%) 45 (60.0%) 21 (28.0%) 412 4 Low
effective communication
Clinicians are protected in legal ) ) 39, 3(4.0%) 9(12.0%) 41 (54.7%) 21 (28.0%) 404 4 Low
reviews by appropriate documentation
Table 4. Professional practice related to the anomaly scan.
Domain 1 (questions) Responses Mean Median Decision
q Strongly Disagree Disagree Neutral |Agree Strongly Agree
Our establishment complies with
ISUOG or comparable international 1(1.3%) 2 (2.7%) 12 (16.0%) 44 (58.7%) 16 (21.3%) 396 4 Low
requirements
Each anomaly scan uses a o N N 0 o .
standardized reporting template 2 (2.7%) 1(1.3%) 9(12.0%) |45 (60.0%) 18 (24.0%) 401 |4 High
I give each anomaly scan o o o o o
sufficient time (30-40 minutes) 1 (1.3%) 3(4.0%) 12 (16.0%) 43 (57.3%) 16 (21.3%) 393 4 Low
Image archiving is frequently done N N o 0 o .
for medico-legal protection 1 (1.3%) 4(53%) 6(8.0%) 46(61.3%) 18(24.0%) 401 |4 High
Refresher courses and continuing N o 0 0 o .
education are frequently provided 1 (1.3%) 2(2.7%) 12 (16.0%) 38 (50.7%) 22 (29.3%) 404 |4 High
Table 5. Normality test results.
Kolmogorov-Smirnov* Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Domain 1 0.154 75 0.000 0.957 75 0.013
Domain 2 0.141 75 0.001 0.882 75 0.000
Domain 3 0.198 75 0.000 0.880 75 0.000
a. Lilliefors Significance Correction
Table 6. Kruskal-Wallis comparison of familiarity and practice scores across demographic variables.
Demographic variable Domain © df P value
Familiarity with causes of diagnostic errors 5.573 2 0.062
Age group Familiarity of consequence of diagnostic errors 0.399 2 0.819
Score of professional practice related to anomaly scan 1.262 2 0.532
Familiarity with causes of diagnostic errors 7.814 2 0.020
Experience Familiarity of consequence of diagnostic errors 0.334 2 0.846
Score of professional practice related to anomaly scan 0.652 2 0.722
Familiarity with causes of diagnostic errors 5.36 2 0.069
Profession Familiarity of consequence of diagnostic errors 2.40 2 0.300
Score of professional practice related to anomaly scan 1.24 2 0.537
Familiarity with causes of diagnostic errors 4.856 3 0.183
Workplace Familiarity of consequence of diagnostic errors 1.080 3 0.782
Score of professional practice related to anomaly scan 0.255 3 0.968
Familiarity with causes of diagnostic errors 2.49 2 0.288
Exams per day Familiarity of consequence of diagnostic errors 2.63 2 0.268
Score of professional practice related to anomaly scan 1.56 2 0.459
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Familiarity with causes of diagnostic errors 4.57 3 0.206
Education level Familiarity of consequence of diagnostic errors 5.22 3 0.156
Score of professional practice related to anomaly scan 6.21 3 0.102
Familiarity with causes of diagnostic errors 0.265 2 0.876
Adherence to institutional guideline Familiarity of consequence of diagnostic errors 4.997 2 0.082
Score of professional practice related to anomaly scan 10.910 2 0.004
Pairwise comparison shows sig difference between 1-5 and more than 10 years in domain 1 (p =0.020).
Pairwise comparison shows sig difference between yes and not sure in domain 3 (p =0.003).
Table 7. Mann-Whitney U comparison of domain scores by gender and recent fetal anomaly training.
Factors Domains n Mean Rank Sum of Ranks U P value
Female 48 38.71 1858
Domain 1 14 712
Male omain 27 36.74 992 6 07
Female . 48 36.07 1731.5
Gender Male Domain 2 27 41.43 1118.5 555.5 0.311
Female . 48 36.27 1741
Male Domain 3 27 41.07 1109 565 0.364
Yes . 42 33.1 1390
No Domain 1 33 4424 1460 487 0.029
. Yes . 42 39.69 1667
Training No Domain 2 3 35.85 1183 622 0.453
Yes . 42 38.18 1603.5
No Domain 3 3 3777 1246.5 685.5 0.941

Mann-Whitney U comparisons by gender and by recent
specialised training are shown in Table 7. Gender was not
significantly associated with any of the three domain scores.
Recent fetal anomaly training, however, was significantly
associated with familiarity with the causes of diagnostic error
(U=487.0, p=.029), with untrained practitioners showing a
higher mean rank (44.24) than trained practitioners (33.10);
training showed no significant association with the consequences
or professional-practice domains.

Figures 1 and 2 present the relationship between guideline

adherence and professional-practice scores, and between
familiarity with diagnostic error and years of experience,
respectively.

Open-ended responses:

The final section of the questionnaire invited free-text
responses on the perceived contributing factors behind errors or
suboptimal scans, on strategies to reduce these errors, and on the
additional resources practitioners felt were needed to improve
scan quality. These qualitative responses are summarised
thematically below.

Contributing factors to errors / suboptimal anomaly scans.

Maternal Factors —

Maternal obesity, maternal habitus, gestational age issues,
late presentation, menstrual date errors
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Fetal Factors

Image Quality /
Equipment

Operator Skills &
Training
Time Pressure &

Workload

Protocol &
System Issues

Communication
Issues

Patient Related
Issues

Fetal position, fetal orientation, fetal movement, subtle or
small anomalies difficult to detect

Poor image guality, low-guality machine, lack of high-end
ultrasound

Limited experience, inadequate training, poor scanning
technique, poor handling, lack of fetal medicine training,
lack of supervision

Heawvy workload, time pressure, rushed scans, operator
fatigue, stress from patient flow

inadequate scanning protocols, lack of standardized reporting,
poor documentation

Ineffective communication, gaps between sonographer and
referring physician

Anxiety, overcrowded clinics, high patient volume



Strategies to reduce errors in anomaly scans.

o
Equipment Quality

Use high-resolution ultrasound machines; update devices;
optimize machine settings

Proper training; refresher courses; certified anomaly-scan

Training & A .
-, courses; improve operator skills; competency-based
Competency f education; supervision
__,-ﬁ . Allocate sufficient time (30-40 min}; avoid rushing; repeat scans
Adequate Scan Time R | when needed; reduce workload; proper scheduling
Standardized | : Use standardized scanning protecols; ISU0G guidelines;
Protocols & - structured checklists; systematic approach; reporting
Chacklists L templates; documentation standards
-
Reduce workflow pressure; better patient flow; proper
w‘:'m‘::re& 51"':“" - appointments; second openings for suspicious cases;
T e | institutional audits; peer review; double reporting
o Effective communication with clinicians; multidisciplinary
Communication & =, discussions; supervision; clear observation; open
Teamwork y
L communication culture
Operator Focus & d,-f— | Keen observation; avoid fatigue; maintain concentration;
Human Factors 7 minimize stress; avoid rushed exams

Clinical Correlation &
Follow-up

Quality Assurance &
Safety Culture

Patient-Related
Optimization

_;,-/' . Correlate with clinical history; review prior imaging; repeat or .

\ follow-up scans when unclear

_:/- | Audits; image archiving; standardized reporting: diagnestic
time-put; decision support tools; minimize cognitive biases

f Appropriate gestational age; manage patient anxiety; ensure
proper timing of scans

Additional resources needed to improve anomaly scan quality.

Advanced Equipment &
Technology

Training, Courses &
Professional
Davelopment

Guidelines, Protocols &
Checklists

Tima Allocation &
Workflow Support

Cruality Assurance &
Audit Systems

Expert Support &
Collabaration

Educational Resources

' High-resolution ultrasound machines; premium scanners; updated devices;
equipment oplimization; high-frequency transducers; regular

A1 maintenance & PPM; upgraded software; accurate equipment; acoess to

advanced imaging technology

Contlnwous training; CME; hands-on workshops; simulation-based training;
! fetal madicing foundation cowrses; ISUOG online academy education;

‘&, structured certification; mentorship; case-based learning: refresher

courses; improving operator skills

| standardized scanning protocols; ISUOG guidelines; structured checklists;

- reporting templates; strict adherence to protocols; guldeline manuals;

standardized scoring systoma

—-{I Proper scan timing: reduce workload; proper scheduling; avoid rushing

.MIII awdits; peer raview; double reporting; quality improvemaent tools; .

J
™ periodic quality checks; institutional QA programs; image review libraries

.ﬁD:lH to expert consultation; tele-ultrasound; multidisciplinary case

q'\__ discussions; second opinions; senior supervision

_,-"' .tuﬂms: lectures; online learning modules; relerence atlases; fetal

1Y ancmaly guidelines
~ L

| Institutional support for CME; adequate staffing; reducing fatigue;

System & Organizationst -< improving enviranment far sonographers; dear regulations on who is
Support qualified
M
Patient-Related _,-"(- Patient awareness of scan importance; scanning at appropriate gestational
Improvements age; proper appointments

Discussion.

Ultrasound practitioners in the UAE do not see diagnostic
error in second-trimester fetal anomaly scanning as the product
of any single failing. Rather, they describe it as something that
emerges where organizational pressures workload, scan time -
meet maternal and fetal factors that are largely outside anyone's
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control. The consequences they describe, in turn, extend well
past the scan room itself, touching patient wellbeing, healthcare
resource use, and professional liability. Below, we set these
findings alongside the wider literature.

Workload and scan time:
Restricted scan time and heavy workload were the two most



frequently perceived causes of error in our sample (means
3.36 and 3.29), and this result agree with study done by Li and
Wu [5] found that time constraints materially affected first-
trimester ultrasound screening for structural anomalies in twin
pregnancies, and the ISUOG practice guideline on invasive
prenatal procedures produced by Ghi et al [6] recommends
protected, adequate time for detailed fetal assessment as a
precondition for accuracy, not an optional extra. Study done by
Kearin M et al [7] linked constrained examination conditions
to reduced diagnostic accuracy in obstetric ultrasound. Our
finding that only 57.3% of participants agreed they personally
give each anomaly scan the recommended 30-40 minutes (Table
4) suggests this is not merely a perception but a description of
everyday practice, and it points toward appointment scheduling
as one of the more tractable levers available to UAE institutions.

Fatigue emerged as a related concern (mean 3.23), which is
unsurprising given how much a fetal anomaly scan depends on
sustained visual attention and pattern recognition. The study
done by Miceli [8], reviewing fetal cardiac anomaly detection,
similarly noted that diagnostic performance is not fixed but
varies with the circumstances of the individual examination.
The workload supports the view that a busy list and a tired
practitioner are not two separate problems, but the same problem
seen from two angles.

Maternal obesity:

Maternal obesity was rated as a perceived cause of diagnostic
error (mean 3.27). This result matched with study done by Dude
et al [9], documented the reduction in ultrasound sensitivity
and increase in the need for repeat scanning during fetal
growth assessment in obese nulliparous women. Al Suwaidi et
al [10], writing on the fetal anomaly screening scan from an
international perspective, note that detection rates for major
structural malformations vary widely (from roughly 15%
to over 90%) because of factors like, equipment settings and
sonographer experience.

Fetal position:

Unfavorable fetal position (mean 3.13) was the least perceived
factors identified diagnostic error - no amount of operator
skill can force a fetus to present its spine, face, or four-
chamber cardiac view on demand. This matches with review
done by Buijtendijk et al [11] identified fetal position among
the recurring technical obstacles to detect fetal abnormalities,
our findings also consistent with other studies done by Qi Yet
al. [12] and Dewi et al [13], cited fetal position as one of the
practical constraints that must work around. Repeat scanning,
or scheduling a follow-up appointment once the fetus has had
time to change position, remains the most realistic response to
this obstacle.

Experience and awareness of error:

Years of professional experience were significantly associated
with familiarity with the perceived causes of diagnostic error in
our data (p=.020), with the clearest contrast between practitioners
with 1-5 years of experience and those with more than 10. This
is entirely consistent with study done by Al Suwaidi et al [10]
identifying sonographer experience as a key factor behind the
wide range of reported detection rates for major fetal anomalies.
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Meservy D et al [14] made the point that ongoing education, not
just years on the job, is what sustains quality of care.

Guideline adherence and professional practice:

Adherence to institutional guidelines was significantly
associated with stronger professional practice scores (p=.004),
and the comparison was informative that the gap between
practitioners who reported adhering to guidelines and those
who were not sure whether they did (p=.003). This is consistent
with study done by Ghi et al [6], whose ISUOG guidelines
were designed precisely to reduce this kind of ambiguity by
giving practitioners an explicit, structured standard to work
against, and also agree with Combs et al. study (2024) [17],
who developed a quantitative approach to reviewing the quality
of prenatal ultrasound examinations, combining practice-wide
review of fetal biometry measurements with focused image
review for personnel whose measurements were outliers. Taken
together, such structured standards and audit processes may
help reduce the uncertainty about guideline application that
some respondents reported.

Consequences of error: patients, systems, and liability:

Patient anxiety was the most strongly endorsed perceived
consequence in our data (mean 4.28), and this is well supported
study done by Nakic Rados et al. [15] found that diagnostic
uncertainty during pregnancy is reliably associated with
elevated maternal anxiety, both before and after the examination.
Unnecessary further investigation (mean 4.23) is the practical
corollary of that anxiety. Once a finding is uncertain, clinical
response is to seek confirmation - repeat scanning, referral for
specialist imaging.

Inappropriate clinical management (mean 4.21) highlights
that a fetal anomaly scan is not an isolated procedure-it
directly informs decisions regarding antenatal surveillance,
delivery timing and location, specialist referrals, and neonatal
preparedness. As Dewi et al [13] both emphasize, accurate and
timely prenatal diagnosis is the essential foundation that enables
effective multidisciplinary planning. Finally, medico-legal
implications were rated among the top perceived consequences
(mean 4.23). This result is consistent with study done by Brady
AP et al [16], described diagnostic imaging as an area of
medicine carrying substantial medico-legal exposure precisely.

Limitations.

This study has two main limitations. First, it relies on self-
reported perceptions rather than documented clinical data, so
the findings reflect perceived—mnot measured—causes and
consequences and. Second, the small sample (n = 75) limits
generalizability. Future research should pair surveys with audits
of documented antenatal—postnatal discrepancies to test whether
perceived factors relate to actual diagnostic errors.

Conclusion.

From the perspective noted by ultrasound practioiner,
diagnostic error in the second-trimester fetal anomaly scan
reflects a combination of human, maternal, technical, and
organisational factors rather than any single failure. Heavy
workload, limited scan time, fatigue, maternal obesity, and
fetal position stood out as the leading perceived contributors,
while patient anxiety, unnecessary investigation, inappropriate



clinical management, and medico-legal exposure were the
perceived consequences reported most often. Greater experience
and stronger guideline adherence were both associated with
better awareness and more consistent professional practice.
These findings reflect what practitioners think and say they
do, not measured error rates. Treat them as a springboard for
future research that objectively tracks diagnostic accuracy and
error rates in this setting. Collectively, these findings point
to continuing professional education, adequate institutional
support, standardised protocols, and regular quality assurance as
the practical levers most likely to improve diagnostic accuracy
and strengthen prenatal ultrasound services across the UAE.
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