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Background: To provide optimal images for the diagnosis of various 
pathological conditions, ultrasound practitioners require good knowledge and 
practice of quality assurance of the ultrasound equipment.  

Methods: This study was a cross-sectional conducted among ultrasound 
practitioners in West African population from March, 2020 to August, 2020. An 
informed consent was obtained from each respondent. A structured 
questionnaire was used as an instrument for data collection. The questionnaire 
was validated by experienced colleagues using content validity. The reliability of 
the measuring tool was tested using test-retest method and Cronbach's alpha 
reliability coefficient was found to be 0.86. All ultrasound practitioners outside 
the study area were excluded. Eighty questionnaires were administered to the 
respondents. Descriptive statistics was employed to determine the frequency 
distribution of all the responses using SPSS version 21.0.

Results: Out of the 80 (100%) administered questionnaires 79 (98.75%) were 
returned and 73 (91.25%) were properly filled.42 (57.5%) did not know what 
quality assurance is and 55 (75.3%) didn't know the components of ultrasound 
quality assurance. However, 53(72.6%) of the participants do carry out quality 
control test on their ultrasound equipment and 64(87.7%) perform checks 
brightness and contrast controls on the monitor.

Conclusion: This study found poor knowledge of ultrasound quality 
assurance among ultrasound practitioners. It however reported good practice 
of quality assurance among the study population.
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Introduction  
Ultrasound is an imaging modality that uses higher 
frequency sound waves (2-20 megahertz) to 
produce images of internal structures of the human 
body for the diagnosis and monitoring of disease 

1
conditions .It visualizes the organs by recording 
pulses (echoes) of the ultrasonic waves using high 

2
frequency ranges . It could also be used as a guide 
for some interventional procedures and treatment 

1,3
follow up . Some of the advantages of ultrasound 

imaging modality includes; not been associated 
with ionizing radiation, readily available, non-
invasive, portability, relatively low cost and can be 

1
operated using the domestic power supply . It is 
however, highly operator dependent and in most 
cases the findings are usually more suggestive 
rather than tentative diagnosis therefore; the 
usefulness of an ultrasound examination depends 
on the experience and the capability of the 

4,5
ultrasound examiner . 



Ultrasound is among the most rapidly advancing 
imaging techniques; advancesin equipment 
technology allow users to discover wide range of 
pathologic conditions with minimal image noise 

6and improve resolution .It has various clinical 
applications which include obstetrics and 
gynecology, cardiovascular imaging, diagnosis of 
solid and cystic abdominal masses, small parts 
imaging, sonoelastography and musculoskeletal 

1 ,7scan . Increase uses of this modality are 
accompanied by an increase in need of knowledge 
and practice of quality assurance for the equipment 

8
to ensure accuracy and repeatability of the result .

Quality assurance (AQ) is defined as an effort being 
made by staffs operating a facility to ensure that the 
equipment persistently provides higher quality 
diagnostic images at relatively minimal cost and 
with the lowest dose of ionizing radiation, 
however, ultrasound does not use ionizing 
radiation, therefore quality assurance on 
ultrasound equipment mainly emphasize on 
higher-quality diagnostic images at lowest possible 

7cost . QA consists of quality control techniques and 
quality administrative procedures. The main 
objectives of QA are to ensure that the equipment 
functions as expected; safe for clinical use and 

9
performs consistently over time .Equipment 
quality assurance is essentially performed every 
day during routine scanning by the ultrasound 
practitioners, who should and can recognize major 

10
problems with the images and the equipment . 
Equipment performance testing has been seen as 
the domain of the Medical Physics Department, 
involving extensive use of tissue mimicking 
phantoms (TMPs) and other test devices. Over time 
it has been recognized that sonographers have an 

11
essential role in the QA of ultrasound scanners . 
Sonographers should note that in signing off a 
report, they are certifying that their equipment is fit 

11for purpose .Therefore practitioners are supposed 
to take a leading role in demonstrating the 
consistency of performance of their equipment for 

11the benefit of their patients .

The importance of evaluating the knowledge and 
practice of ultrasound quality assurance which is 
aimed at improving the quality of services cannot 
be over imprecise. However, empirical study 
shows that an evaluation of knowledge and 
practice of quality assurance on ultrasound 
equipment has not been performed in some centers 
in Kano metropolis, and a comprehensive literature 

searched showed no documented published work 
on knowledge and practice of ultrasound quality 
assurance in the study area. The absence of QA 
practice could undermine the diagnostic quality of 
ultrasound examination and exposed the operator 
to innumerable risks, including for the health of the 
patient. Findings of this study will serve as a 
reference baseline for making recommendations to 
the management or relevant authorities on how to 
improve the standard of QA practice among 
ultrasound practitioners so as to ensure adequate 
diagnosis and improve patient care delivery 
services. It will also serve as a guide for 
practitioners to know where they need to improve 
as regard to QA practice.The study aimed at 
evaluating knowledge and practice of ultrasound 
quality assurance among practitioners in West 
African population.

Materials and Methods
This study was a cross-sectional conducted among 
ultrasound practitioners in Kano metropolis, 
Nigeria from March, 2020 to August, 2020. An 
ethical approval to conduct the study was obtained 
from Human Research and Ethics Committee of 
M i n i s t r y  o f  H e a l t h ,  K a n o  S t a t e 
(MOH/Off/797/T.I/1990). An informed consent 
was obtained from all the participants (Appendix 
I). A structured questionnaire was used as an 
instrument for data collection (Appendix II). The 
questionnaire was validated by experienced 
colleagues using content validity. The reliability of 
the measuring tool was tested using test-retest 
method; the questionnaire was administered to a 
single group of people on two separate occasions at 
two weeks interval. The relationship between the 
respondent scores from the two different 
administrations was estimated through statistical 
correlation and the Cronbach's alpha reliability 
coefficient was found to be 0.86. All ultrasound 
practitioners within Kano metropolis were 
included and those practicing not within the study 
area were all excluded from the study. Eighty 
questionnaires were distributed to the respondents. 
Knowledge score of 50% and above was 
considered to be good and less than 50% as poor in 
this study. Descriptive statistics was employed to 
determine the distribution of all the responses using 
SPSS version 21.0.

Results 
Out of the 80 (100%) administered questionnaires 
79 (98.75%) were returned and 73 (91.25%) of the 
questionnaires   were   properly filled.
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Figure 1: Age of the participants.
Figure 1 Shows that 38 (52%) of the participants 
were within the age range of 20-30 years, 23 
(31.5%) were within the range of 31-40 years, 10 
(13.7%) were within the range of 41-50 years while 
2 (2.7%) were within the range of 51-60 years.

Figure 2: Gender of the participants
Figure 2 Shows that 53 (73%) of the participants 
were male while 20(27%) were female.

Figure 3 Participants place of work

Figure 3 Shows that 42(57.5%) of the participants 
were working in Federal Government own 
Hospital 10(13.7%) were working with State 
Government Hospital while 21(28.8%) were 
working in Private Hospitals/Diagnostic centers.

Figure 4: Qualification of the participants
Figure 4 Shows that 58(79.5%) of the participants 
have Bachelor 's  degree as their  highest 
qualification 7(9.6%) have Masters while 
8(10.9%) have other qualifications.

Figure 5: Work experience of the participants

Figure 5 Shows that 71.2% of the participants were 
w i t h i n  t h e  r a n g e  o f  1 - 5 y e a r s  w o r k i n g 
experience,11(15.1%) were within range of 
working experience of 6-10, 3(4.1%) were within 
the range of working experience 0f 11-15, 5(6.8%) 
were within the range of working experience of 16-
20 while 2(2.7%) were within the range of working 
experience of 21-30

Table 1 shows only 31(42.5%) of the participants 
knew the definition of quality assurance. Also 
55(75.5%) of the participants didn't know what 
quality assurance consist of. However, 51(69.9%) 
of the participants considered infections control as 
part of quality assurance programme.38(52.1%) of 
the participants did not know any method of quality 
control (QC) tests. Only 15(20.5%) knew the 
common faults of ultrasound transducers. 
43(58.9%) knew that maximum depth of 
penetration and contrast resolution are not the only 
test for accreditation.40(54.8%) of the participants 
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are aware that phantoms are used for ultrasound 
equipment QC test.39(53.4%) did not know that 
quality control performance parameters for B-
mode and Doppler mode ultrasound are different. 

Table 1: Knowledge of ultrasound quality assurance among practitioners

Questions
Response

Positive N(%) Negative N(%)

Q6. What is Quality assurance programme 31(42.5) 42(57.5)

Q7. Quality assurance programme consist of; 18(24.7) 55(75.3)

Q8. Do you consider infections control as one of the aims of 
quality assurance programme?

51(69.9) 22(30.1)

Q9. What method of quality control test do you know? 35(47.9) 38(52.1)

Q10.What is the common faults of ultrasound transducer? 15(20.5) 58(79.5)

Q11. Maximum depth of penetration and contrast resolution are 
only tests for accreditation

43(58.9) 30(41.1)

Q12.Are phantoms used in ultrasound equipment quality control 
test?

40(54.8) 33(45.2)

Q13.Are quality control performance parameters of B -mode and 
Doppler the same?

34(46.6) 39(53.4)

Q14.How often transducers, cable housing and transmitting 
surfaces should be checked for cracks, separations, and 
discolorations?

32(43.8) 41(56.2)

Likewise 41(56.2%) didn't know how often to 
check for transducers, transducer cable housing 
and transmitting surface for cracks, separations, 
and discolorations.

Table 2 shows that 53(72.6%) of the participants do 
performed QC test on their ultrasound equipment. 
Likewise 63(86.3%) of the participants do cleaned 
transducer from gel after each patient. However, 
40(54.8%) of the participants does not performed 
streak line or cracks checks on ultrasound monitor. 

64(87.8%) do checked for brightness and contrast 
controls on the monitor.58(79.5%) of the 
participants performs checks for transducer 
uniformity, while only 32(45.2%) performs 
distance measurement accuracy test.

Table 2: Level of quality assurance practice on ultrasound equipment by practitioners

Questions
Response

Positive N(%) Negative N(%)
Q15. Do you carry out quality control test on yourultrasound 
equipment?

53(72.6) 20(27.4)

Q16. How often do you clean transducer from gel? 63(86.3) 10(13.7)

Q17. Do you check monitor for streak or inspected crack? 33(45.2) 40(54.8)

Q18. Do you Check brigh tness and contrast controls on the 
machine monitor?

64(87.7) 9(12.3)

Q19. Do you check for transducer uniformity? 58(79.5) 15(20.5)

Q20. Do you perform distance measurement accuracy? 33(45.2) 40(54.8)
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Discussion
As indicated in Figure 1, the findings of this study 
shows that majority of the participants52% were 
within the age range of 20-30 years. This finding 
might serve as an indicator that ultrasonography 
profession is very young in the study area since 
must of those practicing in the field are at their mid-
years of age. The findings of this study as shown in 
Figure 2, also shows vast majority73% of the 
participants to be male. The possible explanation to 
this disparity may be as a result of sociocultural 
factors of the study population, were male to 
female ratio in both schools and places of work are 
very high, hence, the gender disparity. As indicated 
in Figure 3 higher proportion of the participants 
57% were working in tertiary hospitals. This is 
probably because tertiary hospitals are used for 
training Radiology residence and intern 
Radiographers. Figure 4 shows most of the 
participants 79.5% has bachelor's degree as their 
highest qualification. On the same vein Figure 5 
Shows that 71.2% of the participants were within 
the range of 1-5years working experience. The 
implication of these findings is that our participants 
are probably less might be less experience 
considering their years of working experience, 
therefore may lack technical knowhow to be able to 
carry out some basic QA procedures without the 
guidance of more experience personnel. 

The findings of this study as indicated in Table 1 
shows only 42.5% of the participants knew the 
exact meaning of quality assurance. Also 75.5% of 
the respondents didn't know what quality assurance 
actually consist of. These findings imply 
ultrasound equipment in the study area were most 
likely been operated without a proper quality 
assurance plan in place which may probably 
undermine the quality of images produced by the 
equipment and the subsequent inference derived 
from such images thereby increasing the risk of 
incorrect diagnosis. Promoting and facilitating QA 
assurance program is essential in producing images 

12with optimal diagnostic quality . Itis often 
suggested that the greatest risk to the patient is that 
of misdiagnosis: this emphasizes the need for 
standardized assessment of imaging ability and the 

13
use of QA procedures . However, 69.9% of the 
participants considered infections control as part of 
quality assurance programme as shown in Table 1. 
This is probably because proper infection control is 
a known practice that curt across every unit in the 
field of medicine and the consequences of not 
observing it is almost known to all personnel. As 

indicated in Table 1, 52.1% of the participants did 
not know the methods of quality control (QC) test. 
The implication of this finding is that optimal 
operational condition of the ultrasound equipment 
in the study area was not guaranteed. For an 
effective quality control test, practitioners most 
know the methods involve in QC test. QC ensures 
that the equipment is operating at optimal 
operational condition by providing the required 

14
diagnostic information . Also, Table 1 show only 
20.5% knew the common faults of ultrasound 
transducers. This is alarming as each practitioner is 
expected to demonstrate good knowledge of 
common ultrasound transducer faults been it one of 
the most essential and expensive part ultrasound. It 
is evidenced that transducers in clinical practice are 
subject to degradation in performance with annual 
failure rates of 10 – 13 % or unacceptably high 
incidence defective transducers of 40 % of detected 

1 5 , 1 6
defec t ive  t r ansducer s .  However,  a s 
demonstrated in Table 1 the results of this study 
shows58.9% of the respondents knew that 
maximum depth of penetration and contrast 
resolution test are not the only test to be carried out 
during accreditat ion.  This might not  be 
unconnected with the interest of both the 
management and practitioners in ensuring that 
their facility scale through the accreditation 
process by the regulatory body. More than fifty four 
percent (54.8%) of the participants are aware that 
phantoms are used for ultrasound equipment QC 
test as shown in Table 1. Meanwhile as shown in 
Table 1, 53.4% of the participants did not know that 
quality control performance parameters for B-
mode and Doppler mode ultrasound were different. 
This is probably because most of the ultrasound 
equipment maned by the respondents does not have 
Doppler software facility. Likewise, 56.2% of the 
participants were not aware of how often to check 
for transducers, transducer cable housing and 
transmitting surface for cracks, separations, and 
discolorations. The implication is that transducers 
that become defective might not be detected on 
t ime which may lead to several  patient 
misdiagnosis or under-diagnosis. 

The results of the study as shown in Table 2, shows 
that 72.6% of the participants do performed QC test 
on their ultrasound equipment. This is surprising 
because of the display of poor knowledge of QC 
test by the participants as shown table one above. 
On the same vein 86.3% of the participants do 
cleaned transducer from acoustic gel after each 
patient as indicated in Table 2. It is not surprising 
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because good number of the participants consider 
cleaning the transducer from coupling gel after 
each patient as part of infections control. However, 
it is also noted as shown in Table 2 that 54.8% of the 
participants doesn't checked monitor for streak line 
or cracks. This is not surprising considering the 
poor knowledge of quality assurance programme 
recorded by the respondents. The implications of 
this finding is that; subtle changes or malfunction 
of ultrasound equipment may not be picked up at its 
initial stage for appropriate action to be taken until 
it becomes apparent and devastated in which case 
little or nothing can be done to reverse the effects 
and damages recorded do to misdiagnosis that 
might have occurred unnoticed. This study found 
as indicated in Table 2, that 87.8% of the 
participants do checked for brightness and contrast 
controls on the monitor and also 79.5% of the 
participants performs checks for transducer 
uniformity. It is however revealed only 45.2% of 
the  par t ic ipants  tha t  per forms d is tance 
measurement accuracy test. This is probably 
because it involves the use of phantom, which 
might not be available and it's perceived to be time 
consuming. The absence of quality assurance could 
undermine the diagnostic quality of ultrasound 
examination and expose the operator to 
innumerable risks, including for the health of the 

13
patient .

Conclusions
This study found poor knowledge of ultrasound 
quality assurance among ultrasound practitioners. 
It however reported good practice of quality 
assurance among the study population.

Recommendations
From the findings of this study, we make the 
following recommendations;

1. The management should encourage and 
support their personnel to undergo further 
training on ultrasound quality assurance and 
its practice.  

2. Ultrasound practitioners should develop the 
habit of continues QA practice.
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APPENDIX I
Respondents consent form

My name is Rufai Gambo Isah, a 500 level student of the Department of Medical Radiography, Bayero 
University Kano, Nigeria. We intend to conduct a research titled “KNOWLEDGE AND PRACTICE OF 
QUALITY ASSURANCE PROGRAMME OF ULTRASOUND EQUIPMENT AMONG 
PRACTITIONERS IN WEST AFRICAN POPULATION'' The study is purely for research as such all 
information will be treated with utmost confidentiality.
The main purpose of the study is to evaluate the knowledge and practice of quality assurance programme of 
ultrasound equipment among practitioners. Your consent to participate as a subject in the study is strictly 
voluntary and has the right to withdraw from the study at any time you wish. 
I hereby testify that I have been informed about the research and what it entails and I am fully convinced 
with all the explanation given to me by the researchers. In view of this I therefore consented to be part of this 
research as a sub ect and promise to cooperate and be committed up to the end of the research.   j

------------------------                                                                        ------------------------------
Respondent sign/date                                                                     Researcher sign/date  

APPENDIX II
Questionnaires

Instruction
Please answer the following questions by choosing the correct option among the options provided, read 
each question or statement carefully before answering. Answer truthfully and to the best of your knowledge. 
All the information will be kept confidential and will only be used for the purpose of research.  

Section A:
Demographic data of the respondent
1. Age (years)�
    (a) 20- 30 [   ]    (b) 31-40 [   ]     (c) 41-50 [   ]    (d) 50 and above [   ]   
2. Gender    
    (a) Male [   ]     (b) Female [   ]
3.  Work place
    (a) Federal Government Health Institute [   ]   (b) State Government Health Institute [   ]     
    (c) Primary Health Care [    ]   (d) Private Health Institute  [   ]
4. Qualification  
    (a) Degree [   ]  (b) Masters [  ]  (c) PhD [  ]   (d) Others, please specify …………………………...
5. Work experience
    (a) 0-5 years [   ]   (b) 6-10 years [   ]   (c) 11-15 years [   ]   (d) 16-20 years [   ]   (e) 21-25   [ ]
    (f) 26 to above

Section B:
Knowledge of quality assurance 
6. What is Quality assurance programme? 

(a)� Is an organized effort by the staff operating the facility to ensure that the diagnostic images 
produced are of sufficiently high quality [    ]   

(b)� Are managements actions planned to ensure monitoring techniques are properly performed and 
properly evaluated [    ]    

 (c) � Mainly concerns with instrumentation and equipment that involves the measurement of the 
quality control parameters [    ]     

 (d) � Is the ability to evaluate images with low contrast [    ]  (e) All of the above [    ]
7. Quality assurance programme consist of:

(a) Quality evaluation [   ]     (b)    Quality control technique [   ]   (c) Quality administration procedure [    
]     (d) B&C [    ]       (e) All of the above [    ] (f) none of the above [    ]
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8. Do you consider infections control as one of the aims of quality assurance programme?
     (a) Yes [     ]        (b) No [     ]   
9. What method of quality control test do you know?
    (a) Visual inspection [    ]  (b) Test objects  [    ] (c) Phantom  [    ] (d) All  the above   [    ] 
    (e) None of the above [   ] 
10. What is the common fault of ultrasound transducer?

(a)Dead or weak element (b) Delamination [    ] (C) Cable fault   [    ]  
11. Maximum depth of penetration and contrast resolution are the only test for accreditation.

(a)True [    ]    (b) False [     ]  
12. Is phantom used in Quality control test for ultrasound equipment?
      (a) Yes [    ]        (b) No [       ]      
13. Is quality control performance parameters of B-mode and Doppler the same?
     (a) Yes [   ]   (b) No [     ]
14. How often transducers, cable housing and transmitting surfaces should checked for cracks, separations, 
and discolorations?
    (a)   Annually [    ]      (b) After two years [   ]    (c) Not applicable [   ] 

Section C:
Practice of quality assurance
 14.Do you carry out quality control test on your ultrasound equipment?
        (a) Yes [     ]      (b) No [      ]
15. How frequent do you clean transducer from gel?
        (a) After each patient [   ](b )After two patient [  ] (c) After three patient and above [  ] 
17. Do you check monitor for streak or inspected crack?
      (a) Yes   [     ]         (b) No [    ]  
 18.Do you Check brightness and contrast controls on the machine monitor?
       (a) Yes [   ]    (b) No [     ] 
19- Do you check for transducer uniformity?
        (a) Yes [   ]    (b) No [     ] 
20- Do you perform distance measurement accuracy? 
   (a) Yes [   ]    (b) No [     ] 
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