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Abstract

Objective: This study aimed to design a questionnaire to survey physiotherapists’ use of ultrasound imaging 
(USI), identify barriers to use, and determine what training physiotherapists require.

Background: USI is becoming increasingly common in physiotherapy practice, but it is highly operator-dependent, 
and there are safety and professional issues regarding its use. Physiotherapists using USI currently lack specific 
training guidelines. As a result, it is necessary to not only evaluate the context of its clinical use but also to identify 
the barriers preventing its uptake. However, few regulatory bodies guide the use of USI in physical therapy. 
The scope of practice for physical therapists in using USI is limited, as well as the opportunities for continuing 
education.

Methods: A questionnaire was developed based on research literature and guidelines.

Design: Cross-sectional observational design utilizing an Internet-based electronic survey.

Results: The majority of respondents were male (N= 111, 73.50%), and the rest were female (N= 40, 26.50%). Most 
of the respondents said they don’t perform USI in clinical practice (N= 99, 65.10%), and they stated that lack of 
training and lack of ultrasound machines are the main barriers that limit them from using USI (N= 59, 60.80%) and 
(N= 54, 55.70%).

Conclusions: The participants reported a variety of clinical uses for USI and levels of training. Training and 
uptake of USI would both be enhanced by more knowledge of its clinical uses and benefits. Barriers preventing 
physiotherapists from using USI in Saudi Arabia and ways to overcome them are discussed.

Keywords: Ultrasound imaging, Survey, Physiotherapist, Biofeedback, Ultrasound training

Corresponding Author: Jaffar S. Abdrabalrasol, MSc. Physical Therapist, Sport Medicine Rehabilitation, Ministry Of 
Health, Qatif Central Hospital, Eastern region, KSA.

Email id: jaffarzm@yahoo.com

Original Article



37 Indian Journal of Physiotherapy and Occupational Therapy / Volume 16 No. 4 October-December 2022

Introduction

Physical therapists apply ultrasound imaging 
(USI) as a precise and as assistant to physical 
examination in order to clarify uncertain findings or 
provide image guidance that improves the success 
and safety of procedures besides saving time. USI 
has become more viable as a tool for physiotherapists 
to augment their practices due to increased research, 
growth of USI training opportunities, and the 
development of ultrasound technologies. Only a 
limited amount of research has formally documented 
the use of USI by physiotherapists (1-3).

Nowadays, USI is considered a tool for assessing 
muscle function in physiotherapy research (4-6), 
and has been used in clinical physiotherapy practice 
(7, 8). Thus, it has been suggested that USI is used to 
visualize the deep muscles of the trunk, spine, neck, 
and pelvic floor (8). In these muscles, USI is being 
used as a form of assessment and visual biofeedback 
during re-education of dysfunction (8, 9). 

Physiotherapy applications of USI include 
rehabilitative USI (e.g. assessment of soft tissue 
morphology and function, biofeedback, etc.) (7, 10, 
11); diagnostic USI (e.g. assessment of injury, disease, 
etc.) (10, 12); interventional USI (e.g. guidance of 
needles, apart from the well-established use of 
USI in musculoskeletal and sports physiotherapy 
(13, 14). Other uses are emerging in areas such as 
women’s (15) and men’s (16) pelvic floor health, and 
cardiorespiratory (17).

Although these studies showed interesting 
conclusions related to the uses of USI, they did not 
show any of the barriers preventing physiotherapists 
from using USI or the fields of practice for 
physiotherapists to use USI. It is highly required to 
understand the obstacles preventing physiotherapists 
from using USI, as this knowledge would provide 
means to overcome them. These barriers include the 
lack of ultrasound equipment and training (18).

In addition to a lack of regulatory oversight, 
surveys conducted in the UK (2), Australia (1) and New 
Zealand (3) revealed that there is no internationally 
accepted program for physical therapists training in 
USI. However, clear and consistent guidance from 
regulatory and professional associations could assist 
in reducing these gaps 

In KSA, the number of physical therapists using 
USI is unclear. There is a need for training courses for 
physiotherapists to use USI since how it is being used 
is what should be investigated.

Objectives

The purpose of this study is to evaluate the use of 
USI by physiotherapists, identify barriers to use, and 
determine what training physiotherapists need.

Materials and Methods

This study is a cross-sectional observational 
design using an internet-based survey for Saudi 
Arabian registered physiotherapists. As reported 
in previous surveys (1, 2), a group of experts in the 
field of USI was gathered to provide feedback and 
guidance for the current survey.

Data Collection:

The final survey was hosted on the Internet-
based survey site, Survey-Monkey, which enabled 
secure and anonymous survey participation 
(including consent to participate) and anonymous 
data collection. 

Data Analysis:

Data was exported from Survey-Monkey and 
analyzed using the Statistical Package for the 
Social Sciences software (SPSS)(19). Depending 
on the number of valid responses per item, closed 
and multiple-choice questions were presented as 
frequencies and percentages. The frequencies and 
percentages of valid responses were calculated for 
each category of open-ended questions based on 
responses that were similar.

Results:

Analysis Interpretation

1. Demographical

Among the respondents, 111 (63.5%) are males 
and 40 (26.5%) are females. Approximately 75.20 
percent of respondents (N= 112, 75.20%) are studying 
for a bachelor’s degree, according to the descriptive 
statistics. In contrast, 17.40% of students are pursuing 
master’s degrees, 4.70% diplomas, and 2.70% Ph.D. 
programs. In the survey, musculoskeletal and sports 



38

physiotherapy was reported by 81% of respondents 
(N= 111). Among the other respondents are 5.10 % 
from the neurological physiotherapy profession, 3.60 
% from the pediatric physiotherapy profession, and 
2.20 % from the cardiopulmonary physiotherapy 
profession. Based on descriptive statistics, 38.00% 
of respondents have experience of 1 to 5 years. 
Likewise, 26.00% of respondents have 11 to 20 years of 
experience, 24.70% have 16 to 10 years of experience, 
and 11.30% have more than 20 years of experience as 
shown in table below:

Gender Frequency Percentage
Male 111 73.50%
Female 40 26.50%
Degree
Bachelor 112 75.20%
Master 26 17.40%
Diploma 7 4.70%
PhD 4 2.70%
Other 0 0.00%
Profession
Musculoskeletal and 
Sports Physiotherapy

111 81.00%

Neurological 
Physiotherapy

7 5.10%

Pediatric 
Physiotherapy

5 3.60%

Cardiopulmonary 
Physiotherapy

3 2.20%

Other 11 8.00%
Years of Experience
1 to 5 years 57 38.00%
11 to 20 years 39 26.00%
6 to 10 years 37 24.70%
More than 20 Years 17 11.30%

2. Uses of Ultrasound

There were 99 respondents who claimed not to 
use USI in their clinical practices (65.10%), and 53 
others who recognized it was used (34.90%). About 
86.90% of respondents said they were interested in 
using USI, while 13.10% said they weren’t As shown 
in the table below.

Do you use 
musculoskeletal 
ultrasound imaging in 
clinical practice?

Frequency Percentage

No 99 65.10%
Yes 53 34.90%
Do you have an 
interest in using 
musculoskeletal 
ultrasound imaging?
Yes 86 86.90%
No 13 13.10%

3. Barriers 

The following table shows the results that most 
of the respondents said that lack of training and lack 
of ultrasound machines are the main barriers that 
limit the therapist from using USI (N= 59, 60.80%) 
and (N= 54, 55.70%). On the other hand, fewer 
respondents complained that their organization’s 
policy doesn’t permit them to use it (N= 17, 17.50%).

What are the barriers 
that limit you from 
using musculoskeletal 
Ultrasound imaging?

Frequency Percentage

Lack of training 59 60.80%
Lack of Ultrasound 
Machine 

54 55.70%

My organization’s 
Policy doesn’t permit 
its use 

17 17.50%

No time to practice 11 11.30%
I have no interest 8 8.20%
Other 2 2.10%

4. Training

The majority of respondents denied that they had 
trained to use USI (N=96, 63.60%) and the rest of the 
respondents agreed that they had trained to use it 
(N=55, 36.40%). The majority of the respondents said 
that lack of professional training is the main reason 
why they didn’t get the training (N= 116, 79.50%), 
and 30.10% of respondents said that the high cost 
of the training programs is another reason (N= 44, 
30.10%) as shown in table below:
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Have you trained to 
use musculoskeletal 
ultrasound imaging?

Frequency Percentage

No 96 63.60%
Yes 55 36.40%
Why did not you get 
the training?
Lack of the 
professional training

116 79.50%

High cost of the 
training programs

44 30.10%

Other 10 6.80%

5. Awareness

Help in diagnosis is the most common application 
of USI in physiotherapy clinics (N= 125, 85.60%). 
Additionally, to assess progress and evaluate 
soft tissue injuries, nearly an equal number of 
physiotherapy clinics use USI (N= 94, 64.40%) and (N= 
91, 62.30%). According to respondents, biofeedback 
and measurement tools in research account for nearly 
equal proportions of USI use in physiotherapy clinics 
(N= 58, 39.70%) and (N= 49, 33.60%) as shown in 
table below:

What are the uses 
of musculoskeletal 
ultrasound imaging 
in physiotherapy 
clinics?

Frequency Percentage

Help in diagnosis 125 85.60%
To evaluate the 
progress

94 64.40%

Evaluate soft tissue 
injuries

91 62.30%

Biofeedback 58 39.70%
Measurement tools in 
research 

49 33.60%

Other 4 2.70%

Discussion

This study represents the use of diagnostic 
ultrasound by physiotherapists in Saudi Arabia. 
There were 151 respondents, and 111 of them were 
male (73.5%) and 40 were female (26.5%). It could be 
argued that the availability and use of physiotherapy 

equipment indicate their popularity in clinical 
practice. 

Most of the respondents said they don’t use USI in 
clinical practice (N= 99, 65.10%) and the rest all agreed 
that they use USI in clinical practice (N= 53, 34.90%). 
This proportion of users is substantially higher than 
an Australian study by (1), which reported 12% of 
their 664 respondents as users of USI. In this study, 
(1) used USI over a period of time that represents an 
increase in physiotherapists’ use of the procedure 
over the course of 14 years. Physiotherapy’s General 
Scope of Practice is designed to be broad and does not 
include (or exclude) specific therapies, techniques, or 
assessment tools (3). 

It is the responsibility of the physiotherapist to 
demonstrate competence in this field of practice 
through “relevant and appropriate education and 
training specifically relating to that field”, as stated 
in the PBNZ’s position statement ‘Practicing in a 
Defined Field’ (3). This uncertainty is likely to persist 
because USI is an emerging tool for physiotherapists 
and its application to physiotherapy is still evolving.

Most respondents stated that lack of training and 
lack of ultrasound machines are the main barriers 
that limit them from using USI (N= 59, 60.80%) 
and (N=54, 55.70%). In addition, a small part stated 
that the organization’s policy does not permit its 
use (N= 17, 17.50%). The lack of USI training was a 
significant barrier, as there are limited USI training 
opportunities in Saudi Arabia. The generalist courses 
aimed at training sonographers are not targeted at 
physiotherapists (3). 

In addition to a lack of ultrasound equipment, 
another major barrier was believed to be the high cost 
of ultrasound equipment. USI may also be a barrier 
because some participants are not aware of its clinical 
benefits and uses, as evidenced by some participants’ 
confusion regarding its scope of practice (3). One 
study suggested that this barrier could be overcome 
through the provision of guidelines for clinical use 
and benefit, information about the clinical benefits 
of USI and how these can add clinical value, and 
improved research evidence to support the use of USI. 
The responsibility, therefore, falls upon researchers 
and clinicians using USI to ensure that the benefit 
of USI for physiotherapists, along with an accurate 
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representation of scopes of practice, are disseminated 
appropriately (3). In light of this, it is essential to 
remove barriers to facilitate the development of USI 
in the profession of physiotherapy. 

Most of the respondents denied that they had 
been trained to use USI (N=96, 63.60%) and the rest 
agreed that they had been trained to use USI (N=55, 
36.40%). In order to limit the possibility of diagnostic 
or therapeutic errors, physiotherapists using USI 
should be well-trained (both in terms of operation 
and interpretation) (1, 10, 11, 18).

In terms of USI training for physiotherapists, it 
needs to be led by experts in the field and designed 
specifically for the needs of physiotherapists. 
Even though it is agreed that guidelines should be 
implemented to direct training and competence 
(10-12, 20), USI can be used by physiotherapists if 
they meet certain thresholds and receive adequate 
training. This issue has not been resolved to date and 
provides active debate within the physiotherapy USI 
community (3). 

Biofeedback and measurement tool in research 
has almost equal part of the uses of USI in 
physiotherapy clinics (N=58, 39.70%) and (N=49, 
33.60%) as answered by the respondents. The 
majority of respondents used USI for biofeedback, yet 
it is not known if ultrasound biofeedback influences 
treatment outcomes (7, 14). However, as other 
forms of biofeedback have been shown to improve 
outcomes (21), this may be a useful area for future 
research on ultrasound imaging (10, 22). 

A common theme that emerged from the open 
questions was that USI is very operator-dependent 
(10, 23-25) and this was perceived as a ‘pitfall’ and 
may support the need for structured and on-going 
training.

Limitation:

Certain limitations of this study need to be 
acknowledged. As our sample study covered only 
the government physical therapy section, it might not 
be generalized to the other sectors in the Kingdom. 
Because of the nature of this study, we used a 
convenient sample instead of a random sample. 

Recommendation:

Future efforts should focus on developing 
international standards for self-governance of USI 
use by physical therapists and ensuring that training 
and practice standards are identified, reached, 
and maintained. Physical therapists, among other 
professionals, need to be exposed to the use of USI 
in order to avoid inaccurate assumptions about the 
professional violation and to foster an understanding 
of the unique applications of USI to physical therapy 
practice. Last but not least, physical therapists must 
continue to demonstrate that USI enhances the 
quality, cost-effectiveness, and efficacy of physical 
therapy management.

Conclusion

A structured framework to train physiotherapists 
in USI that is similar to those for other professions is 
needed since there are relatively few formal training 
courses specifically designed for physiotherapists.

Ethical Clearance: Ethical approval to conduct 
this research was granted by Qatif Central Hospital 
IRB (QCH-SRECo 27212021).

Conflict of Interest: Regarding this article, the 
authors have no conflicts of interest to disclose.

Funding: The authors of this article have not 
received any funding for their work.

Reference:

1.	 Jedrzejczak A, Chipchase LS. The availability and usage 
frequency of real time ultrasound by physiotherapists 
in South Australia: an observational study. 
Physiotherapy research international : the journal 
for researchers and clinicians in physical therapy. 
2008;13(4):231-40.

2.	 Potter CL, Cairns MC, Stokes M. Use of ultrasound 
imaging by physiotherapists: a pilot study to 
survey use, skills and training. Manual therapy. 
2012;17(1):39-46.

3.	 Ellis R, De Jong R, Bassett S, Helsby J, Stokes M, 
Cairns M. Exploring the clinical use of ultrasound 
imaging: a survey of physiotherapists in New Zealand. 
Musculoskeletal Science and Practice. 2018;34:27-37.

Jaffar S. Abdrabalrasol, Amin A. Algafly, Ahmed A. Almusabbeh / Observing  
the Clinical use of Ultrasound Imaging by Physiotherapists in Saudi Arabia



41 Indian Journal of Physiotherapy and Occupational Therapy / Volume 16 No. 4 October-December 2022

4.	 Young A, Hughes I, Russell P, Parker M, Nichols 
P. Measurement of quadriceps muscle wasting by 
ultrasonography. Rheumatology. 1980;19(3):141-8.

5.	 Hides JA, Richardson CA, Jull GA. Multifidus muscle 
recovery is not automatic after resolution of acute, 
first-episode low back pain. Spine. 1996;21(23):2763-9.

6.	 Hodges P, Pengel L, Herbert R, Gandevia S. 
Measurement of muscle contraction with ultrasound 
imaging. Muscle & Nerve: Official Journal of the 
American Association of Electrodiagnostic Medicine. 
2003;27(6):682-92.

7.	 Teyhen D. Rehabilitative Ultrasound Imaging 
Symposium, May 8-10, 2006, San Antonio, Texas. The 
Journal of orthopaedic and sports physical therapy. 
2006;36(8):A-1-A-17.

8.	 Whittaker J. Current perspectives: the clinical 
application of ultrasound imaging by physical 
therapists. Taylor & Francis; 2006.

9.	 Hodges PW. Ultrasound imaging in rehabilitation: just 
a fad? : JOSPT, Inc. JOSPT, 1033 North Fairfax Street, 
Suite 304, Alexandria, VA …; 2005.

10.	 Whittaker JL, Teyhen DS, Elliott JM, Cook K, Langevin 
HM, Dahl HH, et al. Rehabilitative ultrasound imaging: 
understanding the technology and its applications. The 
Journal of orthopaedic and sports physical therapy. 
2007;37(8):434-49. Epub 2007/09/20.

11.	 Whittaker JL, Stokes M. Ultrasound imaging and 
muscle function. The Journal of orthopaedic and sports 
physical therapy. 2011;41(8):572-80. Epub 2011/06/10.

12.	 Teyhen DS. Rehabilitative ultrasound imaging: the 
roadmap ahead. JOSPT, Inc. JOSPT, 1033 North Fairfax 
Street, Suite 304, Alexandria, VA …; 2007. p. 431-3.

13.	 Fernández Carnero S, Arias Buria JL, Cuenca Zaldivar 
JN, Leal Quiñones A, Calvo-Lobo C, Martin Saborido 
C. Rehabilitative ultrasound imaging evaluation in 
physiotherapy: piloting a systematic review. Applied 
Sciences. 2019;9(1):181.

14.	 Hodges PW. Ultrasound imaging in rehabilitation: just 
a fad? : JOSPT, Inc. JOSPT, 1033 North Fairfax Street, 
Suite 304, Alexandria, VA …; 2005. p. 333-7.

15.	 Chan L, Tse V, Stewart P. Pelvic floor ultrasound: 
Principles, applications and case studies: Springer; 
2015.

16.	 Doorbar-Baptist S, Adams R, Rebbeck T. Ultrasound-
based motor control training for the pelvic floor 
pre-and post-prostatectomy: Scoring reliability and 
skill acquisition. Physiotherapy theory and practice. 
2017;33(4):296-302. Epub 2017/04/27.

17.	 Hayward S, Janssen J. Use of thoracic ultrasound by 
physiotherapists: a scoping review of the literature. 
Physiotherapy. 2018;104(4):367-75.

18.	 McKiernan S, Chiarelli P, Warren-Forward H. A survey 
of diagnostic ultrasound within the physiotherapy 
profession for the design of future training tools. 
Radiography. 2011;17(2):121-5.

19.	 Ibm C. IBM SPSS statistics for Windows. Armonk 
(NY): IBM Corp. 2012.

20.	 Leech M, Bissett B, Kot M, Ntoumenopoulos G. 
Lung ultrasound for critical care physiotherapists: a 
narrative review. Physiotherapy research international 
: the journal for researchers and clinicians in physical 
therapy. 2015;20(2):69-76. Epub 2014/12/30.

21.	 Kim HJ, Kramer JF. Effectiveness of visual feedback 
during isokinetic exercise. The Journal of orthopaedic 
and sports physical therapy. 1997;26(6):318-23. Epub 
1997/12/24.

22.	 Henry SM, Teyhen DS. Ultrasound imaging as a 
feedback tool in the rehabilitation of trunk muscle 
dysfunction for people with low back pain. The 
Journal of orthopaedic and sports physical therapy. 
2007;37(10):627-34.

23.	 Balint PV, Sturrock RD. Intraobserver repeatability 
and interobserver reproducibility in musculoskeletal 
ultrasound imaging measurements. Clinical and 
experimental rheumatology. 2001;19(1):89-92. Epub 
2001/03/15.

24.	 Goldberg B, Pettersson H. The NICER Yearbook of 
Ultrasonography: CRC Press; 1996.

25.	 Grassi W, Cervini C. Ultrasonography in rheumatology: 
an evolving technique. Annals of the rheumatic 
diseases. 1998;57(5):268-71. Epub 1998/09/19.




