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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.
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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: Sonographers face exposure to repetitive
physical stressors which may lead to the development of
musculoskeletal symptoms (MSS) which in turn affect
performance and occupational health.

Objective: To evaluate the prevalence of MSS and assess
their associations with ergonomic practices, demographic
characteristics, and work-related factors among sonographers.

Methods: A cross-sectional survey was conducted among
71 sonography practitioners working in governmental and
private healthcare settings. Data were collected on demographic
variables, ergonomic practices, work conditions, and MSS
across different body regions. Chi-square tests were used to
assess associations between variables. P-values < .05 was
considered significant.

Results: Of the total 71 sonography practitioners, wrist/
forearm pain ranked as the most frequently reported MSS
(86 %), followed by neck pain (75%), and shoulder pain (73
%). Sitting during ultrasound examinations (p = 0.016) and
maintaining a neutral spine (p = 0.004) both significantly
correlated with lower neck pain. Furthermore, ergonomic chairs
were related to less wrist/forearm pain (p = 0.015). Significant
association of MSS were noted as: gender (female) for shoulder
pain (p = 0.047), employment setting for back pain (p = 0.004),
bachelor’s qualification for wrist/forearm pain (p = 0.004),
and professional rank for neck pain (p = 0.036) and wrist/
forearm pain (p = 0.001). Age and years of experience did not
significantly relate to MSS (p-value > 0.05)

Conclusion: The wrist and forearm pain was the most
encountered MSS among sonographers. Ergonomic practices,
gender, employment, professional ranks, and workload impact
the prevalence of MSS. These findings highlight the necessity
of ergonomic adjustments and MSS-specific risk training.

Key words. Sonographers, pain, musculoskeletal symptoms,
ergonomics, neck, wrist, shoulder.

Introduction.

Work-related musculoskeletal disorders (WRMSDs) are a
serious occupational risk for sonographers and ultrasound
practitioners in all workplaces. As noted in one study, the
prevalence is above 90% [1]. Injuries are primarily due to the
repetitive nature of ultrasound examinations, extended static
postures, transducer pressure, and poor workstation ergonomics.
Injuries are most common in the neck, shoulders, wrists, and
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lower back. Ultrasound imaging is a vital diagnostic imaging tool
because it is non-invasive, provides real-time imaging, and does
not use ionizing radiation [2]. The technique involves a range
of complex skills, including hand-eye coordination, anatomical
knowledge, and the ability to manipulate the ultrasound
probe. Many students and trainees struggle to overcome the
steep learning curve of ultrasonography due to difficulties
in capturing and interpreting high-quality images and the
ergonomic demands of prolonged scanning [3]. Sonographers
have a high prevalence of WRMSDs, with studies indicating
that over 90% report symptoms. When scanning larger patients
using transducers, examiners frequently experience discomfort
in the neck, shoulders, and wrists due to the discomfort caused
by the transducer and the position/collaborator being scanned,
as well as the positional and physical discomfort due to the
position of the examiner's arm at shoulder abduction of greater
than 30 degrees.

Ergonomic issues may hinder the acquisition of new abilities,
as discomfiture and fatigue reduce the effectiveness and
concentration of scanning [4-6]. Ultrasound practitioners are
more aware of MSS; however, the literature primarily focuses
on sonographers rather than on radiologists who perform
ultrasound examinations. This imbalance creates a huge gap in
the studies of the health issues that are more prevalent between
these two professional groups. It is essential to investigate the
prevalence of MSS among radiologists and sonographers, given
their differing workloads, ergonomic training, and scanning
practices. Few studies have examined variations among
ultrasound practitioners, both sonographers and radiologists, in
the prevalence of MSS. Hence, this study aims to assess the
prevalence of MSS among sonographers and to compare the
associated risk factors between sonographers and radiologists.

Materials and Methods.

This study is a cross-sectional, self-administered online survey
disseminated via social media and the radiology departments
of hospitals in the United Arab Emirates (UAE). A cover
letter was included that outlined the study's objectives, assured
participants of confidentiality, and emphasized the voluntary
nature of their participation. The expected duration to complete
the survey was 5 minutes. The study was conducted among
ultrasound practitioners, both sonographers and radiologists, in
both English and Arabic via an online questionnaire developed
using Google Forms, which facilitates the distinct measurement
of dependent and independent variables, enables access to

87



a broader participant pool, and is economically efficient.
Electronic surveys were distributed to collect basic data on
MSS among ultrasound practitioners, both sonographers
and radiologists, with at least 1 year of scanning experience.
The distribution of surveys in English and Arabic enabled
respondents to specify their preferred language. The exclusion
criteria are disorders that could distort the study outcomes,
including current pregnancy, chemotherapy, or radiotherapy
in the past five years, fibromyalgia, uncontrolled diabetes, or
renal problems. Musculoskeletal injuries unrelated to work
were excluded from the analysis. The participants were selected
using non-probability convenience sampling. The sample size
was determined using a small-population sample size calculator,
yielding a total of 95 participants. A total of 71 participants
completed the online questionnaire and were incorporated into
the data analysis.

Tools of data collection:

A self-administered questionnaire was used to assess WRMSS
experienced by ultrasonography practitioners during their
occupational performance. The survey was conducted using an
electronic questionnaire distributed online via Google Forms.
Participants received an invitation link to complete the survey.
An invitation letter for participants, detailing the objective and
deadline of the questionnaire survey, was released on Google
Forms in January 2025. We developed the questionnaire for
ultrasound practitioners in the UAE based on pertinent literature
[7-9]. The questionnaire has three components, detailed as
follows: (A) Demographic characteristics encompassed age,
gender, primary workplace, educational attainment, professional
background, principal field of practice, average working hours,
the number of patients scanned daily, and years of scanning
experience. (B) Knowledge and Practice Information, which
utilized the standardized Nordic questionnaire to ascertain
knowledge and practical information. The survey's validity
and reliability have been tested, estimating Cronbach’s alpha
coefficient of 0.74, indicating a satisfactory level of internal
consistency for the survey items. The response rate was 74.7%,
indicating sufficient participation. The dependent variables
fixed included elbow positioning at 90 degrees during ultrasound
practices, regularity of rest breaks (5-minute minimum breaks
every hour of work), transducer grip, and posture (sitting and
neutral) while performing ultrasound procedures, especially in
section 3. (C) Ergonomics and Health Issues: This covers the
ultrasound machines' ergonomic support features and how these
machines offer supportive features. It also pertains to MSS,
especially pain, with a focus on anatomic sites.

The anatomical regions encompassed the neck, shoulder,
wrist/forearm, back, and additional body organs.

Statistical analysis:

The data were analyzed using the SPSS software package
(version 29.0; SPSS Inc., USA). Descriptive statistics were
exhibited as means = SD for continuous variables and
frequencies (%) for categorical variables. A Chi-square test
was employed to compare the prevalence of MSS across the
affected body areas. When expected cell counts were fewer than
5, Fisher’s exact test was used to assess statistical validity. A
p-value of less than 0.05 was considered statistically significant.
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Ethical approval:

The study was approved by the Gulf Medical University
Institutional Review Board (IRB-COHS-STD-121Mar-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.

The fixed study included 71 sonography professionals, of
whom 70.4% were female, and 29.6% were male. Participants
were employed in various healthcare settings, with the highest
representation from private hospitals (46.5%), followed by
private clinics (28.2%) and governmental hospitals (25.4%).
Most participants held a bachelor’s degree (40.8%), while
others had a master's (31%), a Ph.D. (16.9%), or a higher
diploma (11.3%). The professional composition consisted of
24 radiologists and 45 sonographers. The primary imaging
specialties were abdominal imaging (52.1%), followed
by transvaginal obstetrics-gynaecology (18.3%) and
transabdominal obstetrics-gynaecology (15.5%). The mean age
of the participants was 39.32 years (+8.8), with an average of
10.59 years (+6.7) of professional experience (Table 1).

It was observed that neck pain was reported by 75% of
participants, with no significant difference between males and
females (p = 0.429). Shoulder pain was significantly more
prevalent in females (76.9%) than males (23.1%), indicating a
gender-significant association (p =0.047). Females (73.8%) also
more commonly reported wrist/forearm pain than males (26.2%),
though the association did not reach statistical significance (p =0
.127). Correspondingly, back pain showed a higher prevalence
in females (80.0%) than males (20.0%), but this difference was
not statistically significant (p =0 .13). These findings highlight
shoulder pain as the only MSS with a statistically significant
gender disparity, suggesting potential ergonomic or workload
differences affecting female practitioners more prominently,
Table 2 and Figure 1.

The analysis revealed significant associations between
specific ergonomic practices and the presence of MSS across
different body regions among sonographers. Sitting during
ultrasound examinations is significantly linked with neck (p =
0.016), wrist/forearm (p = 0.004), and back (p = 0.002) pain,
indicating that prolonged seated positioning may contribute to
MSS. Maintaining a neutral spine position was significantly
associated with decreased neck pain (p = 0.004) and back pain
(p = 0.007), underscoring the importance of proper posture
during scanning. The availability of ergonomic features on
ultrasound machines (e.g., Adjustable monitors or machine
height) was significantly associated with reduced back pain (p
= 0.001). What is more, the use of ergonomic scanning chairs
was significantly associated with reduced wrist/forearm pain
(p = 0.015) and showed borderline significance with back pain



Table 1. Demographic Characteristics of Participants (n=71).

Variable Number %
Gender
Male 21 29.6%
Female 50 70.4%
Age group
24-33 years 18 25.4%
34 - 42 years 32 45.1%
43-51 years 12 16.9%
52- 61 years 9 12.7%
Primary Workplace
Private Clinic 20 28.2%
Private Hospital 33 46.5%
Governmental Hospital 18 25.4%
Highest Professional Level
BSc 29 40.8%
MSc 22 31.0%
PhD 12 16.9%
Diploma 8 11.3%
Professional Background
Sonographer 45 63.4%
Radiologist 24 33.8%
OBS 1 1.4%
Orthopedics 1 1.4%
Primary Field of Practice
Abd Imaging 37 52.1%
Cardiac 2 2.8%
OBS&GYNAE TV 13 18.3%
OBS&GYNAE TA 11 15.5%
Vascular 6 8.5%
MSK 1 1.4%
Superficial 1 1.4%
Table 2. Prevalence of MSS among the participants.
MSS Response Male (n=21) Female (n=50)
Neck pain Yes 17 (81.0%) 36 (72.0%)
No 4 (19.0%) 14 (28.0%)
Shoulder pain Yes 12 (57.1%) 40 (80.0%)
No 9 (42.9%) 10 (20.0%)
Wrist/forearm pain Yes 16 (76.2%) 45 (90.0%)
No 5(23.8%) 5 (10.0%)
Back pain Yes 6 (28.6%) 24 (48.0%)
No 15 (71.4%) 26 (52.0%)
Table 3. Association of factors affecting MSS with different body regions among sonographers.
. . Neck pain Shoulder pain  Wrist/forearm pain Back pain
Factors affecting the MSS pain Povalue P-value P-value P-value
How often do you pgsition your elbow gt approximately a 0.761 0.505 0.616 0.754
90-degree angle during ultrasound practice?
Do you sit while performing ultrasound examinations? 0.016 0.222 0.004 0.002
Do you take brgaks lasting at least 5 minutes during your 0.565 0.803 0411 0657
ultrasound sessions?
Do you maintain a neutral spine position while performing 0.004 0.286 0.071 0.007
ultrasound procedures?
Does your ultrasound machine include ergonomic support features
such as an adjustable monitor or adjustable machine height? 0.083 0.207 0.196 0.001
Does your workplace provide supportive equipment, such as an
ergon(})]mic scanrrl)ing cgair with aplfackrest 'jndpadjustable height? 0.075 0.17 0.015 0.05

*p value < 0.05 indicate significance.
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Table 4. Factors associated with musculoskeletal symptoms.

Variables Neck pain Shoulder pain Wrist/ forearm pain  Back pain
P value P value P value P value
Gender (female) 0.429 .047* 0.127 0.13
Age groups 0.723 0.609 0.144 0.322
Experience years 0.273 0.926 0.909 0.293
Employment (private clinic) 0.924 0.312 0.816 .004*
Academic qualification 0.54 0.316 .004 * 0.31
Professional rank .036 * 0.195 .001* 0.642

Bachelor’s degree (Academic qualification), Sonographer (Professional rank). *p value < 0.05 indicate significance (Chi-square or Fisher's exact

test).

Table 5. Significance of working hours per day and the number of patients examined on the work environment of the participants.

. Males Females
Variables n/Mean + SD n/Mean SD P value
Working Hours per Day 7.86 £.964 8.52+1.18 0.026
Number of Patients Scanned Daily 21 18 0.218
Years of Experience
1-5 Years 1 17
6-10 Years 11 17 0.034
> 10 Years 16
Sankey Diagram (Click here)
Mo 65% (39)

Yes 75% (53)

No 25% (18)

neck pain shoulder pain

No 27% (19)

Yes 73% (52)

Yes 86% (61)

Yes 45% (32)

.Nn 14% (10)

wrist/forearm pather health problems

Figure 1. The prevalence of musculoskeletal symptoms among sonography professionals.

(p = 0.05). In contrast, factors such as taking regular breaks
and elbow positioning at 90 degrees were not significantly
associated with MSS in any region (Table 3).

The most reported symptom was neck pain, followed by
shoulder and wrist/forearm discomfort. The high incidence
of symptoms across multiple body regions underscores the
physical demands of sonographic practice and highlights the
need for targeted ergonomic interventions. Several factors
are significantly associated with MSS among sonography
professionals. The female gender was significantly associated
with shoulder pain (p = .047), suggesting a potential gender-
related vulnerability in upper extremity strain. Sonographer
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(professional rank) reported significantly more neck pain (p
= (0.036) and wrist/forearm pain (p = 0.001) than radiologists,
suggesting that the professional role and scope of duties may
contribute to MSS risk. For academic qualifications, bachelor’s
degree was more significantly associated with wrist/forearm
pain compared to those with higher qualifications (MSc,
Higher Diploma, or PhD) (p = 0.004), suggesting differences
in ergonomic awareness or clinical workload. Employment
status was significantly associated with back pain (p = 0.004),
suggesting that institutional factors and workplace conditions
may contribute to the development of lower back discomfort.
Other variables, such as age and years of experience, were not



significantly associated with MSS across most body regions
(Table 4).

Although females scanned slightly fewer patients daily than
males (18 vs. 21), this difference was not statistically significant
(p = 0.218). Years of experience were significantly related to
gender, with the majority of female participants falling into
the 1-5-year experience group (p = 0.034), suggesting a trend
toward younger, less experienced females in the workforce
(Table 5).

Discussion.

This study found that MSS are prevalent among sonographers.
The study aims to determine the prevalence of work-related
MSS among the sonography workforce and to examine its
demographic, occupational, and ergonomic correlates. The
results showed a dominant occurrence of MSS symptoms
in conjunction with neck and shoulder pain, as well as in the
wrist and forearm regions, which is consistent with anatomical
literature on the intensity of sonographic work. Ergonomic
and workplace-related factors that are associated with MSS
and its manifestations across different body regions. These
studies continue to demonstrate that unresolved MSS further
complicates occupational health issues for sonographers,
highlighting the need for effective ergonomic design, proper
workload distribution, and adequate professional intervention
and support. The study found that wrist pain was the most
frequently reported MSS among the sonography professionals
(sonographers), followed by neck pain and shoulder pain. The
site of pain varies across studies. A meta-analysis found that
neck pain was the most prevalent MSS among sonographers,
followed by shoulder, upper back, lower back, and wrist [10].
Another study found that the prevalence of neck pain was highest
in the neck and shoulder, followed by the lower back and wrist
[11]. In contrast to previous study, which identified neck and
shoulder pain as the most common MSS among sonography
professionals, our study found that wrist and forearm pain are
the most frequent (86%). This difference may be attributable to
the specific practice context of the participating cohort: 52.1%
of participants were primarily engaged in abdominal imaging
(Table 1), a modality characterized by sustained transducer
pressure, repetitive wrist extension and ulnar deviation, and
prolonged probe manipulation against varying degrees of
patient resistance. Gripping the scanner too tightly or twisting
the wrist mid-exam—particularly when breaks are skipped and
no ergonomic coaching has been offered- places strain on the
wrist and forearm musculature, especially during prolonged
sessions. Consistent with this, the significant association
between the lack of an ergonomic scanning chair and wrist
or forearm pain (p = 0.015, Table 3) further supports the role
of workplace ergonomic conditions in this cohort. Additional
contributing factors may include probe grip technique and
the absence of ergonomic training, although these were not
directly measured in our study and should be examined in future
research. The study found that males and females had different
rates of MSS. Female sonographers and sonologists were more
likely than males to have musculoskeletal complaints. Shoulder
pain was significantly more prevalent in males than in females.
There could be a variety of reasons for this difference, such
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as a disparity in how men and women in this field experience
musculoskeletal pain, and the ultrasound instrument cannot
be adjusted for ergonomics. Another factor is physiological
disparities in bone and muscle mass, as well as psychological
differences, such as the tendency to report somatic symptoms
[12]. The current study found a significant association among
neck pain, wrist pain, and back pain during ultrasound
examinations performed in a sitting position. The pain is more
prevalent in participants who were sometimes seated during the
exam. Another influencing factor is maintaining the ultrasound
examinations in neutral spine positions. The pain was more
prevalent among those who sometimes sat in neutral spine
positions. What is more, ergonomic support is also a significant
factor that affects MSS pain, specifically wrist and back pain.
Therefore, maintaining a neutral spine position is essential to
reduce stress on the musculoskeletal system; deviations from
this alignment, particularly when prolonged or coupled with
additional risk factors, may result in discomfort and physical
strain. Consistently, previous studies have reported different
causes of work-related musculoskeletal disorders (WRMSD)
[13-16]. The study found that ergonomics significantly reduces
wrist and back pain. Consistent with this finding, a previous
study found that installing patient monitors and using ergonomic
scanning techniques significantly reduced musculoskeletal pain
[17]. An ergonomic workstation's efficiency depends on the
user [18]. Inadequate ergonomic positioning of equipment is
considered a factor contributing to MSS. Inadequately adjusted
or non-adjustable seats, examination tables, and ultrasound
machines hinder a sonographer's ability to achieve an appropriate
ergonomic position for scanning. The present study revealed
that employment environments substantially influenced the
incidence of MSS. This variable had not been examined
previously among UAE ultrasonography practitioners. It was
found that participants who worked in private clinics were
significantly more prone to back pain than those in governmental
hospitals. In comparison with a previous study reporting that
cardiac sonographers in private practice had more severe back
pain than those in public institutions. Moreover, in a national
survey, Huang and Zhang found that an astonishing 91% of
the sonographers surveyed reported suffering from work-
related musculoskeletal disorders, noting that demographic
characteristics such as the workplace contributed to the
prevalence of pain. The academic background of ultrasound
professionals can impact their susceptibility to MSS. Our study
showed that participants with a bachelor’s degree were more
prone to wrist pain. This pain might be due to bachelor’s degree
holders receiving less comprehensive ergonomic training.
Moreover, they may lack proper ultrasound ergonomics
training, increasing the likelihood of injuries and discomfort.
It was found that MSS was more prevalent in sonographers
than in radiologists. To the best of our knowledge, there are no
studies that directly assess the comparable prevalence of MSS
in sonographers and radiologists in the same clinical setting.
Most of the literature has focused on sonographers as the
primary risk group due to the physically demanding workload
of ultrasound scanning, often neglecting radiologists, who have
less direct patient contact. The absence of comparable data for



these two professional groups constitutes an important gap in
occupational health research. The prevalence of MSS among
ultrasound professionals is high, so it is prudent to implement
preventative measures. Fixed participants must be more aware
of this problem through such strategies. They must understand
the negative consequences of prolonged working hours and
receive instruction on proper safety protocols.

Limitations.

The study found some limitations. The small sample size (n
=71), which is smaller than the initially calculated sample size
(n = 95). The small sample size may have reduced statistical
power, especially in chi-square analyses of multiple categorical
variables with low expected cell counts, increasing the risk
of Type II errors. Because of this, there may have been other
statistically significant associations that the study did not find.
To increase statistical strength, future studies should include
larger sample sizes. We recommend additional studies with a
large sample size, including physical examinations.

Conclusion.

The study highlights critical ergonomic, occupational, and
individual factors that underlie the high prevalence of MSS
among sonographers. The wrist and forearm pain were the most
prevalent MSS, followed by neck and shoulder pain. Significant
associations existed between MSS and female gender,
professional role, ergonomic practices, awkward posture, and
employment setting. Healthcare institutions can reduce MSS
risks by fostering ergonomic awareness, optimizing work
conditions, and implementing focused ergonomic education
for early-careers and bachelor-level practitioners. There is
a need for longitudinal and interventional studies to promote
occupational health and workforce longevity in the sonographic
profession by applying these findings toward sustainable MSS
preventative strategies.

List of abbreviations.

MSS: Musculoskeletal symptoms.
WRMSDs:  Work-related  musculoskeletal
UAE: United Arab Emirates.

disorders.
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