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Transvaginal ultrasound (TVUS) is an important diagnostic medium in the evaluation of female
pelvic pathology because it can be performed without invasiveness, is real-time, and has
diagnostic accuracy. Its use in low and middle-income countries, particularly in gynecological
practice, has significant difficulties regardless of the international suggestions to use it
regularly. Objective: To explore the current practices, perceived barriers, and influential factors
associated with the routine implementation of TVUS among Pakistani sonographers. Methods:
This cross-sectional descriptive survey was conducted among 162 accredited sonographers
across Pakistan using a 35-item structured questionnaire. Data on demographic
characteristics, clinical experience, confidence levels, protocol adherence, and perceived
barriers were collected. Data were analyzed using descriptive statistics and chi-square tests.
Results: The findings revealed strong patient preference for female sonographers across all
regions, with statistically significant differences based on practice location (p<0.001).
Adherence to standardized TVUS protocols was highest in public hospitals and among
practitioners with over 15 years of experience (p<0.001). Key barriers included cultural taboos,
inadequate training, limited institutional support, and legal/ethical concerns, particularly in
rural and semi-urban areas. Practitioners' confidence was positively associated with years of
experience. Conclusions: The study highlights critical gaps in training, infrastructure, and
cultural acceptability that hinder effective TVUS utilization in Pakistan. Targeted interventions
such as gender-sensitive training, protocol standardization, and policy-level reforms are
essential to bridge these gaps and enhance the delivery of equitable, high-quality gynecological
care.

INTRODUCTION

The transvaginal ultrasound (TVUS) is widely considered
the first-line imaging modality for the assessment of the
female pelvis due to its dynamic functions, high-resolution
images, and non-ionizing radiation [1]. With the growth in
the dependence on pelvic imaging, TVUS has
demonstrated itself to be a significant diagnostic tool for
the assessment of various gynecological conditions, such
as endometriosis, ovarian cysts, and early pregnancy
difficulties. While laparoscopy has traditionally been
regarded as the diagnostic gold standard, it remains
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invasive, carries surgical risk, and is resource-intensive,
especially in low- and middle-income countries. Thus, the
European Society of Human Reproductionand Embryology
(ESHRE)hasrecommended transvaginal ultrasound(TVUS)
as the first-line diagnostic tool for various gynecological
conditions, owing to its accessibility and diagnostic
accuracy. Given the diagnostic utility and effectiveness of
TVUS, the British Medical Ultrasound Society also
advocates that the procedure should be accessible to all
eligible patients to provide equitable and high-standard
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care [2]. Although the attitude of patients towards TVUS
has been studied in numerous studies, revealing a variety
of reactions across different clinical setups and cultural
backgrounds, there is a significant gap in the literature
regarding the perspective of sonographers about
transvaginal ultrasound(TVUS)[3, 4]. This gap is especially
relevant, as the successful implementation of TVUS is
required beyondthe acceptance by the patient, butalsothe
training, technical confidence and attitudes of the
healthcare professionals involved [5-7]. The broader
application of Transvaginal Sonography (TVUS) in low-
resource countries like Pakistan is a big challenge. These
include the insufficiency of training and ergonomic
capacity of the sonographers, the cultural ideologies that
shape the attitude of the patients, the unavailability of the
medical equipment in question, and the infrastructures
and insufficient healthcare funding. In addition to that, the
problem associated with the working conditions of the
TVUS use, ergonomic load, and inability to cope with
technically complex cases are discussed[8]. Moreover, the
successful collaboration with the sonographerswould help
torecognize the barriers to the TVUS implementation that
may improve the clinical guidelines and policy formulation,
and might make a significant contributionto the facilitation
of patient care, women's health, and healthcare system
sustainability [9-11]. Moreover, to efficiently tackle the
challenges onalarger scale, it is necessary to adopt an all-
inclusive approach, which should be aimed at raising the
awareness about the procedure by means of education,
offering the comprehensive training to sonographers,
addressing the cultural beliefs and stigmas, making the
necessary medical equipment accessible, optimizing the
overall healthcare system, and enhancing the finances to
implementandsupportthe programs.

This study aims to explore the current practices, perceived
barriers, andinfluential factors associated with the routine
implementation of TVUS among Pakistanisonographers.

METHODS

This cross-sectional descriptive survey was conducted
among 162 accredited sonographers across Pakistan.
Ethical approval was obtained from the research ethics
committee of Green International University, Lahore,
Pakistan (Ref. No. 25-10). The study was conducted at
Green International University in Lahore, Pakistan, from
August 2024 to August 2025. The survey instrument
consisted of 35 questions, which were created in
accordance with the literature and professional advice.
The questionnaire was divided into five parts:
demographic variables; clinical practice; training; self-
perceived confidence to undertake transvaginal
ultrasound (TVUS); perceived barriers and facilitators to
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routine TVUS use; andreportingandreferral practices. The
guestionnaire was subject to the review of three
sonographers who achieved the face and content validity
of the questionnaire. The alpha of Cronbach was not
determined because of time and resource limitations. The
feedback allowed minor corrections to improve language
clarity and structure. The data from pilot testing by three
experienced sonographers was not added to the final
results of the study. The first page of the surveyincluded a
participant information sheet, and informed consent was
obtained from each sonographer before the data
collection. Participants were recruited through
convenience sampling. Recruitment strategies included
the dissemination of the survey via professional social
media groups for sonographers and radiologists, as well as
poster advertisements in ultrasound departments across
various hospitals in Pakistan. A convenience sampling
technique was used, which may limit the generalizability of
the findings. The minimum required sample size was
estimated using Cohen's guidelines for chi-square tests of
association, assuming a medium effect size (w=0.25), a
significance level of 0.05, and a power of 0.80. The
calculation, performed using G*Power version 3.1.9.7,
indicated that a minimum of 126 participants would be
sufficient. To account for potential nonresponse and
incomplete data, a target sample of 162 was selected [12].
This sample size also aligns with similar cross-sectional
studies conducted among the radiologists and
sonographers investigating the practices, training, and
related barriers [13-14]. The inclusion criteria required
participants to hold a minimum qualification, such as a
Diploma, BS, MS, MBBS with ultrasound certification, or
FCPSin Radiology. Participants aged 18 years or older who
were involved in performing gynecological ultrasound
procedures in Pakistan were included in the study.
Individuals not meeting the age criteriaand those affiliated
with the field were excluded. Data were analyzed using IBM
SPSS Statisticsversion 26.0. Categoricaland demographic
variables were summarized using frequencies and
percentages, while continuous variables were reported as
means and standard deviations. Inferential analyses
included chi-square tests and logistic regression to
examine associations between variables, with a
significancelevel setat p<0.05.

RESULTS

Atotal of 162 responses were included in the final analysis.
Categorical and demographic data are reported as
frequencies and percentages in Table 1. The majority of
respondents were female (103, 63.6%), with most in the
25-34 age group (78, 48.1%). Over half of the participants,
107 (66%), were single. Regarding education, 101 (62.3%)
held a Bachelor's degree in Radiography or Ultrasound, 26
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(16%)an FCPSin Radiology, and 25(15.4%)an MBBS.

Table 1: Demographic Characteristics of the Study Sample (N =
162)
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respondents. The results showed that the relationship
between the practice location and perceived gender
preference was statistically significant (x*=32.64, p<0.001).
The analysis also showed that in urban regions, 90.4% of
practitioners said that patients favored female
sonographers, and 3.8% did not favor, but 5.8% were
uncertain. In the semi-urban locations, 100% of the
respondents were found to prefer female practitioners.
Equally, 97.2% of the participants in the rural setting
expressed that a patient prefers female sonographers,
where 2.8% responded that such a patient has no
preference(Table2).

Table 2: Perceived Gender Preference for TVUS by Practice
Location(N=162)

. No Not Yes, Prefer
Eract[ce Preference, Sure,n Female,n
ocation n(%) (%) (%)

Variables

Variables Categories n(%)
Male 59(36.4%)
Gender
Female 103(63.6%)
18-24 12(7.4%)
25-34 78(48.1%)
Age (years)
35-44 51(31.5%)
45-54 21(13.0%)
_ Single 107(66.0%)
Marital Status -
Married 55(34.0%)
Bachelor's in Radiography/Ultrasound | 101(62.3%)
o Diploma in Medical Sonography 10(6.2%)
Qualification -
FCPS Radiology 26(16.0%)
MBBS 25(15.4%)
Full-time 88(54.3%)
Employment Part-time 46(28.4%)
Status
Temporary/Locum 28(17.3%)
. Sonographer 128(79.0%)
Profgzlséona' Radiologist 26(16.0%)
Trainee 8(4.9%)
<2years 11(6.8%)
2-5years 15(9.3%)
Years of 5
Experience 6-10 years 25(15.4%)
11-15 years 53(32.7%)
> 15 years 58(35.8%)
Private Diagnostic Center 25(15.4%)
Type Public Hospital 83(51.2%)
of Facility Teaching Hospital 31(19.1%)
0B-GYN Specialty Clinic 23(14.2%)
Urban 52(31.5%)
Location of - S
Practice Semi-Urban 39(24.1%)
Rural 72 (44.4%)

Interms of employment, 54.3% were working full-time, and
most participants (69%) identified their role as a
sonographer. Nearly 68.5% of the sample had more than 10
years of professional experience. More than half were
employed in public hospitals (51.2%), and 44.4% reported
practicingin rural areas. To explore the gender preference
perceptionamong patientsreceiving TVUS, the chi-square
test was used, depending on the location of practice of the

Perceived Urban 2(3.8%) |3(5.8%)|47(90.4%)
Gender ¢ o 5 o
Preference for Semi-Urban| 0(0%) 0(0%) | 39(100%) [32.64***
TVUS Rural 2(2.8%) | 0(0%) | 70(97.2%)
**¥p<.001

Use of standard protocols in TVUS doing between various
types of facilities and the years of experience were also
investigated. The findings revealed that the use of
standardized protocols in public hospitals was the most
adhered to, as 74.7% of the respondents confirmed that
they used it, and only 4.3% expressed that they did not use
the protocols. Conversely, the percentage of those in
private diagnostic centers who had standardized protocol
usage was 36% as compared to 32.3 and 34.8% in teaching
hospitals and OB-GYN specialty clinics, respectively. In
terms of years of experience, the largest percentage of
protocol usage belonged to professionals who have over 15
years of experience (67.2%), then to those with experience
between 11-15 years (60.4%). On the other hand,
respondents with less than 5 years' experience exhibited
significantly low standardized protocol adherence, with
only 36.4% of the respondents with less than 2 years and
26.7% with 2-5 years having low standardized protocol
adherence. The chi-square test showed that the facility
type (x*=52.27) and years of experience (¥*=47.07) had a
significant relationship with the protocol use (p <0.001 for
both)(Table 3).

Table 3: Use of Standardized TVUS Protocols by Facility Type and by Years of Sonography Experience(N=162)

Maybe, n (%)

Variables Categories Yes, n(%) No, n(%) Not Aware, n(%) ¥2

Private Diagnostic Centre 9(36.0%) 11(44.0%) 2(8.0%) 3(12.0%)
Use of Standardized Public Hospital 62(74.7%) 1(13.3%) 4(4.8%) 6(7.2%) 59.97*
TVUS Protocols Teaching Hospital 10(32.3%) 2(6.5%) 13(41.9%) 6(19.4%) '
OB-GYN Specialty Clinic 8(34.8%) 5(21.7%) 5(21.7%) 5(21.7%)
>15years 41(67.2%) 12(19.7%) 3(4.9%) 5(8.2%)
Years of Experience 1-15 years 4(36.4%) 1(9.1%) 2(18.2%) 4(36.4%) 47.07*
6-10 years 4(26.7%) 3(20.0%) 3(20.0%) 5(33.3%)
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2-5years

9(36.0%)

8(32.0%) 5(20.0%) 3(12.0%)

<2years

32(60.4%)

17(32.1%) 2(3.8%) 2(3.8%)

*% <0.001
A'logistic regression was performed to identify predictors
of confidence and protocoladherencein performing TVUS.
The analysis revealed that sonographers with six or more
years of experience were over four times more likely to
demonstrate confidence and adherence (AOR=4.13, 95%
Cl: 1.85-9.21). Employment in public or teaching hospitals
was also a significant predictor (AOR=3.29, 95% ClI:
1.47-7.38). The use of standardized protocols showed a
strong association with improved confidence (AOR=2.86,
95% Cl: 1.22-6.69). Additionally, training availability
(AOR=3.71, p=0.003) and lower gender-based barriers
(AOR=2.42, p=0.047) were independently associated with
positive practice behaviors(Table 4).
Table 4: Logistic Regression Analysis of Factors Associated with
Confidenceand Protocol Adherencein Performing TVUS

95%

Lower-
Upper)

B Adjusted ci(

Predictor Variables Coefficient OR

>B Years of Experience 1.42 413 1.85-9.21 | 0.001
Public/Teaching Hospital

(vs Private/Clinic) 1.19 3.29 1.47-7.38 | 0.004

Use of Standardized
Protocols (Yes) 1.05 2.86 1.22-6.69 | 0.014

Low Gender-Based
Barrier (vs High) 0.88 2.42 1.01-5.79 | 0.047
Training Availability (Yes) 1.31 3.7 1.56-8.85 | 0.003
Constant -2.07 - - 0.009

The most commonly reported barriers that hinder
Sonographer from performing TVUS are illustrated in
Figure 1. These included cultural sensitivities and patient
consent issues, lack of training opportunities, inadequate
institutional support, and legal/ethical concerns. Such
barriers appeared to be more pronounced in rural and
semi-urbanareas(Figure1).

Legal/ethical concerns  EE——
Lack of support from department heads to... —
No department protocol for endometriosis
No department protocol for endometriosis
Inadequate time allocated for scans
Cultural/consent issues with transvaginal..

Steep learning curve of eTVUS technique..

Lack of support from reporting doctors to...

I
N
I
I
I
Lack of referral support from physicians E—
I

Lack of mentorship or supervision IE—

]

Lack of training opportunities

e

10 20 30 40 50 60 70 80 90
Figure 1: Barriers That Limit the Sonographer's Ability to Perform
TVUS(N=162)

Sonographer confidence in performing TVUS was found to
be closely linked with their years of professional
experience. Confidence levelsincreased substantially with

more years of practice. Those with over 15 years of
experience reported the highest confidence, whereas
those with less than 5 years of experience displayed lower
levels of self-reported competence in performing the
procedure(Figure 2).

920
80
70
60
50
40
30
20
10 .
0 — —
Greater than  11-15 years 6-10 years 2-5 years Less than 2
15 years years

Figure 2: Confidence in Performing TVUS by Years of Experience
(N=162)

DISCUSSION

The current study was the first to investigate these issues
that Pakistani sonographers commonly encounter when
learning and implementing TVUS in routine practice. One
significant conclusion made based on the results of this
study is that there is a high preference for female
sonographers by the patients, across all demographic
areas, including urban, semi-urban, and rural areas. This
observation is corroborated by the literature both in South
Asia and the Middle Eastern countries, where gender
dynamics in the healthcare relationship have been
significantly affected by the cultural and religious
understanding, specifically in gynecological or intimate
examinations[15, 16]. Similar results are provided inastudy
carried outin Lahore, Pakistan, raising high refusal rates of
TVUS when provided by a male sonographer, similar to the
present study [17, 18]. The significant correlation between
the location of practice and gender preference of patients
indicates the deep sense of cultural values presentin rural
and conservative areas of Pakistan. Female patients, in
such settings, tend to avoid male medical practitioners
because of the modesty norms, family and societal norms,
and religious expectations [19]. This underscores that
thereisaneed of skilled female sonographers, especially in
the underserved rural settings. In terms of adherence to
the standardized TVUS procedures, the analysis suggested
that public hospitals are generally more compliant with the
standardized TVUS protocols than the private centers and
specialty clinics. This may be attributed to the presence of
enhanced governance by the institutions, quality
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assurance systems, and continuing education policies that
are commonly present in government facilities[16]. On the
other hand, the variability in the protocol compliance in the
private sector may represent an absence of a regulatory
process and standardized training protocols, which was
also mentioned in one of the recent audits of radiological
facilities in Punjab [20]. Years of experience on the job
were also discovered to have a substantial influence on the
attitude towards adherence to protocol and confidence of
sonographer in performing the TVUS. This observation
confirms the available evidence that the clinical skills in
ultrasound are enhanced with time and subsequent
exposure, along with the supervision and training of the
skills. A regional study suggested that senior radiologists
were observed as more consistent and guideline-
compliant with regard to scanning practicesin comparison
with junior employees or technicians[21, 22]. Similarly, the
association between experience and confidence
demonstrated by this study reflects similar tendencies in
sonography teaching programs explained in a study
conducted in Southeast Asia, indicating that organized
formal training and mentorship have not only a positive
effect on the practical abilities of the practitioner but also
improve their self-efficacy [23]. The results of the logistic
regression analysis emphasize that professional
experience, institutional support, and structured training
are significant factors to consider to increase confidence
and compliance with TVUS protocols. The sonographers
who had an experience of =6 years were more than four
times more expected to show competent practice
(AOR=4.13), a finding that corresponded with past reports
that clinical seniority increases procedural confidence and
guidelineadherence. Workingin state or teachinghospitals
(AOR=3.29) also indicates the contribution of the resource
availability and supervision to the improvement of the
practice standards, as the prior studies have shown. The
adherence was much better with the use of standardized
protocols (AOR=2.86), which proves that formal guidelines
can decrease the variability of ultrasound practice [24].
Further, the availability of training (AOR=3.71) and
decreased gender-related barriers (AOR=2.42)
demonstrate the significance of the equitable accessibility
and conducive conditions in promoting professional
competence. Taken together, these findings highlight the
importance of specific training, institutional support, and
reduction of social obstacles as the key to enhancing TVUS
performance. Notably, the research also established
several barriers to quality delivery of the TVUS practice,
particularly in semi-urban and rural locations. Some of the
key concerns in this respect are cultural taboos, lack of
training opportunities, gaps in the institution, and the
absence of the consent of patient. Such outcomes are
consistent with the case in Pakistan, which was described
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in previous research, pointing to the deficiency of
gynecological ultrasound educationin general sonography
programs and the absence of workshops or simulation
training to learn the invasive procedures[25]. The issue of
legal and ethical consequences in the practice of (TVUS)
shows that the problem requires national guidelines that
are standardized to protect both patients and
professionals. One of the reviews notes that a lack of
training in the field of ultrasound, and in particular in low
and middle-income countries, can give rise to both ethical
and clinical issues [26]. The research is among one of the
earliest studies in Pakistan conducted to investigate the
professional, institutional, and cultural determinants
affecting the application of transvaginal ultrasound (TVUS)
by sonographers and radiologists. The inclusion of various
practitioners working in different healthcare settings,
including public, private, and teaching institutions,
contributes to the generalizability of the resultsin the local
context. However, there are a number of limitations that
need to be acknowledged. External validity is restricted
due to the convenience sampling method, and lack of
formal power analysis also limits the accuracy of the
inferential findings. Self-reported data can also be subject
to recall or social desirability bias, while the cross-
sectional research design does not allow making causal
inferences. Future research needs to consider employing
probability-based sampling and multi-center data
collectiontoenhancerepresentativeness. The longitudinal
or mixed-method approach may also be used toinvestigate
the effect of training, gender sensitivity, as well as
institutional policy reforms on practice behaviors over
time. Moreover, the development and validation of
standardized national quidelines and training programs in
TVUS may reinforce the competence of the practitioners
aswellas patient trust.

CONCLUSIONS

This study identified major cultural, institutional, and
training-related barriers that limit the adoption of TVUS in
Pakistan. Confidence and protocol adherence were higher
among experienced practitioners and those in public
hospitals. The use of convenience sampling restricts
external validity and should be considered when
interpreting the results. Addressing these barriers is
essential to improve the equity and quality of the
transvaginal ultrasound practices across diverse
healthcare settings.
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