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Abstract: Background: Ultrasonography is an indispens-
able tool in obstetric practice. This study aims to assess the 
ultrasonography-related knowledge, practices, and train-
ing aspects of Jordanian Obstetrics/Gynecology (OB/GYN) 
practitioners. This cross-sectional study was conducted in 
Jordan between September 2019 and January 2021 among 
OB/GYN medical practitioners. The study tool was based 
on a questionnaire composed of 25 closed-ended ques-
tions on demographic data and ultrasonography-related 
knowledge, practices, and training. Results: A total of 197 
practitioners participated, and these were mostly female 
(N=126, 64.0%) and specialist (N=156, 79.2%). Most partici-
pants had sufficient knowledge on timing of detailed fetal 
scans (78.7%), nuchal translucency scans (89.3%) and 
aneuploidy markers (74%); these participants were mostly 
female (P=0.000, P= 0.04, respectively). On the other 
hand, insufficient knowledge was noted on other aspects, 
including the as-low-as-reasonably-achievable (ALARA) 
principle (25.9%) and meaning of the terms thermal index 
(25.4%) and mechanical index (23.9%), with no gender dif-
ferences found. Only 45.2% of participants attended ultra-
sonography workshops in the past 2 years, and the attend-

ees were mainly female (P=0.016). Regression analysis 
indicated that attending training courses on ultrasonogra-
phy within past 2 years and routine practice of requesting 
detailed fetal scans between 18 and 22 weeks were the only 
significant predictor variables for high knowledge scores 
(P=0.002 and < 0.001, respectively). Conclusions:  Edu-
cational courses on ultrasound safety and practices are 
warranted for OB/GYN practitioners working in Jordan, 
especially for male practitioners. Revising undergraduate 
medical curricula and increasing the number of qualified 
specialists in maternal-fetal medicine may be necessary, 
particularly in aspects relating to the introduction of 
advanced ultrasound physics and practice.
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1  Introduction
Ultrasonography remains the preferred imaging modal-
ity in obstetrics and gynecology (OB/GYN).[1] In low- 
and middle-income countries it is used as a diagnostic 
method for multiple conditions, such as obstructed labor, 
noncephalic presentation, single or multiple pregnancy, 
incomplete miscarriage, molar pregnancy, ectopic preg-
nancy, fetal abnormality, intrauterine growth restriction, 
placenta previa, as well as the measurement of the pelvic 
outlet and estimation of gestational age.[2] An inherent 
characteristic of ultrasonography is that it is clinician-de-
pendent, and it requires high technical skills, necessitat-
ing effective training to ensure provision of high-quality 
healthcare services represented by high-quality images. 
[3] This highlights the importance of focused ultrasound 
training courses by qualified personnel to advance theoret-
ical and practical skills of clinicians.[3] Lack of standard-
ized training for ultrasound in OB/GYN is still a problem 
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in many parts of the world,[4] including the United States 
and Europe, where recent studies report widespread var-
iability in availability, quality, and methods of training 
and assessment. [1] Recently, the duration of postgrad-
uate ultrasound training in OB/GYN throughout Europe 
was shown to be suboptimal, as it takes place during 
only a few months in the majority of countries, in addi-
tion to lacking a written curriculum. [5] A similar situa-
tion has been found in Jordan. It is a medically advanced 
country within the Arab region representing a desirable 
destination for medical tourism. Also, Jordan has been in 
the spotlight lately due to the surrounding political tur-
bulence in neighboring countries, with the resultant con-
tinuous flow of refugees and consequent huge burden on 
the country’s healthcare system. [6] Although there has 
been great improvement in the affordability of ultrasound 
equipment, insufficient education and training of practi-
tioners is still a major issue. [2] Additionally, the number 
of maternal-fetal medicine units in public hospitals falls 
below expectations, and this is paralleled by the large 
numbers of pregnant women. [7] All these data highlight 
the importance of assessing the current situation of prac-
titioner’s knowledge and practices in ultrasonography. 
Therefore, we conducted this study to evaluate knowl-
edge and practices of OB/GYN practitioners in Jordan in 
regard to ultrasonography during pregnancy and to assess 
national needs for maternal-fetal specialty and continu-
ous ultrasonography training courses. 

2  Methods
This was a cross-sectional, questionnaire-based survey 
among OB/GYN practitioners in Jordan. Inclusion criteria 
were all medical practitioners of both genders that work in 
the field of obstetrics and gynecology in Jordan and who are 
affiliated with either the public or private sectors. Names 
and contact information of eligible OB/GYN practitioners 
were obtained from the Jordanian Medical Association (N= 
600). Exclusion criteria included Jordanian obstetrics and 
gynecology practitioners that work abroad.

A questionnaire was adapted from Sheiner et al., [8] 
with some modifications (Supplemental file-1). The ques-
tionnaire consisted of 25 items that included: 7 items on 
socio-professional demographics (gender, age, general 
practitioner [GP] or specialist, country of graduation, pro-
fessional affiliation, geographic location of practice and 
years of experience); five items on training and practice 
aspects (attendance and location of workshops, percep-
tion of ultrasonography training during residency, refer-

ral pattern, and timing of fetal scans); and 13 items on 
knowledge aspects of ultrasonography. Correct answers 
to knowledge questions are shown in Supplemental file-2. 

The questionnaire was entered in Google forms. Prior 
to distribution, a number of 10 OB/GYN practitioners were 
invited to participate to establish reliability and validity 
of the questionnaire. They completed the questionnaire 
on two occasions separated by one week. Their responses 
were compared, and the calculated Cronbach’s alpha and 
kappa values were judged to be acceptable (0.72 and 0.77, 
respectively). Participants accessed the questionnaire 
through a link sent to their smart phones. The study was 
ethically approved by the scientific committee of the Jor-
danian Medical Association #10/1/8617/2413.

The Statistical Package for Social Science (SPSS) 
version 21 was used for statistical analysis (IBM Corp., 
Armonk, NY, USA). Descriptive statistics were used to 
calculate frequencies and describe the study sample’s 
socio-professional characteristics. Descriptives of the var-
iables were expressed as means, standard deviations, fre-
quencies and percentages. Chi-square testing was applied 
to explore the relationship between various variables. 
Finally, multiple linear regression analysis was carried 
out to find significant predictor independent variables. 
For that purpose, Pearson correlation was applied, and 
statistical significance was set at P<0.05. 

3  Results
The questionnaire was initially sent to 600 practition-
ers who represented the full list of OB/GYN practition-
ers working in Jordan at the time of study.  A total of 197 
practitioners participated, resulting in a response rate of 
32.8%.

3.1   Sociodemographics

Sociodemographic characteristics of the study sample 
are presented in Table 1. Most of the study sample were 
female specialists, aged 30-40 years, who were gradu-
ates of training programs in Jordan, worked in the private 
sector mainly in Amman, the capital, and had more than 
10 years of experience (Table 1). Cross tabulation of gender 
with socio-professional characteristics showed that sig-
nificantly more females were younger, were graduates of 
Jordanian training programs, and worked in the private 
sector (P<0.05) (Table 1). 
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3.2  Training and practice

Nearly one in two participants attended continuing educa-
tion courses in ultrasonography in the past two years, and 
these were held mainly in Jordan. A substantial majority 
believed that ultrasonography training during residency 
was inadequate. More than 90% referred their patients 
with a suspected abnormality to a maternal-fetal med-
icine specialist, and more than 75% ordered a detailed 
fetal scan between 18 and 22 weeks of gestation (Table 
2). The effect of gender in these variables were explored 
(Table 2). Of note, significantly more females attended 
training workshops in the past two years in Jordan and 
abroad, and more females requested detailed fetal scan-
ning between 18 and 22 weeks (P<0.05) (Table 2).

3.3  Knowledge of safety and technical 
aspects of ultrasonography

Participants’ knowledge of technical and safety aspects 
of ultrasonography in obstetrics practice are shown in 
Table 3. Most participants stated that ultrasonography 
is safe during all stages of pregnancy; however, Doppler 
ultrasound should not be used during the first trimester. 
Participants were almost equally divided in determining 
frequency of examinations conducted during the ante-
natal period, and a substantial proportion did not know 
whether the M-mode is superior to pulsed Doppler in 
detecting heart beat during the first trimester. Further, 
most participants were not familiar with the term “TI”, 
the term “MI”, or the ALARA principle. The majority of 
respondents believed that TI of 1.0 means a potential ele-
vation of temperature of 0 degrees. Finally, a substantial 
proportion considered that moderate hydronephrosis is 
not an aneuploidy marker during detailed scanning, and 

Table 1: Socio-professional demographics of the study sample cross tabulated with gender 

Socio-professional demographics Female
(n=126)

Male
(n=71)

P value

How old are you? (years)
< 30
30-40
40-50
50-60
> 60

16 (12.7%)
44 (34.9%)
27 (21.4%)
35 (27.8%)
4 (3.2%)

2 (2.8%)
26 (36.6%)
9 (12.7%)
24 (33.8%)
10 (14.1%)

0.005*

Are you a general practisioner or specialist?
General practisioner
Specialist

30 (23.8%)
96 (76.2%)

11 (15.5%)
60 (84.5%)

0.167

Where did you obtain your last academic degree?
Eastern Europe
Other Arab countries
Jordan
Western Europe and USA

7 (5.6%)
15 (11.9%)
95 (75.4%)
9 (7.1%)

9 (12.7%)
1 (1.4%)
47 (66.2%)
14 (19.7%)

0.001*

What sector do you practice in?
Private practice
Ministry of health
Armed forces
University hospital

97 (77.0%)
19 (15.1%)
3 (2.4%)
7 (5.6%)

28 (39.4%)
38 (53.5%)
1 (1.4%)
4 (5.6%)

0.000*

Where do you practice?
Outside Amman
Amman

21 (16.7%)
105 (83.3%)

17 (23.9%)
54 (76.1%)

0.214

Experience
≤10 years 
>10 years

52 (41.3%)
74 (58.7%)

24 (33.8%)
47 (66.2%)

0.301

*Statistically significant difference
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most of respondents answered that nuchal translucency 
(NT) scanning is performed between 11 and 13+6 weeks. 

There were no statistically significant differences 
according to gender except significantly more females 
stated that timing for an NT scan is 11-13+6 weeks (P=0.04).

3.4  Regression analysis

Scores in knowledge questions were calculated: a total 
of 71 (36.0%) participants scored 1-3 correct answers, 99 
(50.3%) participants scored 4-6 correct answers, 27 (13.7%) 
participants scored 7-8 correct answers; however, no par-
ticipants scored 9 correct answers (the maximum possi-
ble score).  Multiple linear regression analysis was used in 
this study to find significant predictors for the total score 
of correct answers to knowledge questions. The following 
independent variables were investigated as possible pre-
dictors:

	– Attendance at an ultrasonography workshop in the 
past 2 years

	– Routine request of detailed fetal scanning between 18 
and 22 weeks

	– Gender
	– Age
	– Practicing as a general practitioner or specialist

	– Country of graduation for the last academic qualifi-
cation

	– Practice sector
	– Practice location (Amman or outside)
	– Number of experience years in OB/GYN

Table 4 shows the model summary where R is 0.415 (< 0.7) 
and the adjusted R2 value is 0.132, which indicates that 
13.2% of the variance of total scores occurs due to vari-
ations in the chosen independent (predictor) variables. 
There could be some sort of serial correlation or multicol-
linearity between independent variables as indicated by 
the low value of the Durban-Watson test (best between 1.5 
and 2.5) in Table 4.

Table 6 shows that attending an ultrasonography 
training workshop within the last 2 years and routinely 
requesting detailed fetal scanning between 18 and 22 
weeks were the only significant predictor variables in 
the regression model (P=0.002 and < 0.001, respectively). 
Table 6 (coefficients) also shows that the increase in 
attending a course in ultrasonography within the last 2 
years will result in the likelihood of increasing the scores 
by about 8.661 scores (knowledge ranks), which is a huge 
impact on scores. Ordering a detailed scan will result in an 
increase in the scores by 13.099 scores.

Table 2: Frequency and percentages of participants in various training and practice aspects cross tabulated with gender.

Training/Practice aspects No (%) Female Male P value

Did you attend continuing education courses on US in the past two years?
No
Yes

108 (54.8)
89 (45.2)

61 (48.4%)
65 (51.6%)

47 (66.2%)
24 (33.8%)

0.016*

Where was the workshop (s) held?
I did not attend any workshop
Jordan
Jordan and abroad
Abroad

93 (47.2)
70 (35.5)
26 (13.2)
8 (4.1)

49 (38.9%)
48 (38.1%)
23 (19.3%)
6 (4.8%)

44 (62.0%)
22 (31.0%)
3 (4.2%)
2 (2.8%)

0.005*

Was ultrasonography training during residency program adequate?
No
Yes

158 (80.2)
25 (12.7)

106 (84.1%)
20 (15.9%)

66 (93.0%)
5 (7.0%)

0.078

Where do you refer a patient when an abnormality is suspected?
Maternal-fetal medicine
Maternal-fetal medicine and radiology
Radiology

179 (90.9)
4 (2.0)
14 (7.1)

112 (88.9%)
4 (3.2%)
10 (7.9%)

67 (94.4%)
0
4 (5.6%)

0.254

Do you order detailed fetal scanning in weeks 18-22 of pregnancy?
No
Yes

42 (21.3)
155 (78.7)

17 (13.5%)
109 (86.5%)

25 (35.2%)
46 (64.8%)

0.000*

*Statistically significant difference
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Table 3: Knowledge of technical and safety aspects of ultrasonography throughout all stages of pregnancy 

Knowledge aspects No (%) Female Male P 
value

Is ultrasonography safe throughout all stages of pregnancy?
I do not know
No
Yes

6 (3)
14 (7.1)
177 (89.8)

5 (4.0%)
9 (7.1%)
112 (88.9%)

1 (1.4%)
5 (7.0%)
65 (91.5)

0.602

How many times should a pregnant be examined during antenatal care?
≤ 3 times
> 3 times

103 (52.3)
94 (47.7)

67 (53.2%)
59 (46.8%)

36 (50.7%)
35 (49.3%)

0.739

Doppler ultrasound should not be used during the first trimester unless 
there is an indication

I don’t know 
No
Yes

 21 (10.7)
35 (17.8)
141 (71.6)

14 (11.1%)
24 (19.0%)
88 (69.8%)

7 (9.9%)
11 (15.5%)
53 (74.6%)

0.765

Do you know the ALARA principle? 
No
Yes

146 (74.1)
51 (25.9)

90 (71.4%)
36 (28.6%)

56 (78.9%)
15 (21.1%) 0.252

Is M-mode superior to pulsed Doppler in detecting fetal heart beat during 
first trimester of pregnancy? 

I do not know
No
Yes

68 (34.5)
35 (17.8)
94 (47.7)

41 (32.5%)
21 (16.7%)
64 (50.8%)

27 (38.0%)
14 (19.7%)
30 (42.3%)

0.515

Are you familiar with the term TI in ultrasonography?
No
Yes

147 (74.6)
50 (25.4)

92 (73.0%)
34 (27.0%)

58 (81.7%)
13 (18.3%)

0.170

Are you familiar with the term MI in ultrasonography? 
No
Yes

150 (76.1)
47 (23.9)

92 (73.0%)
34 (27.0%)

58 (81.7%)
13 (18.3%)

0.170

When to adhere to the ALARA principle? 
I do not know 
Third trimester
Second trimester
First trimester

146 (74.1)
7 (3.6)
6 (3.0)
38 (19.3)

91 (72.2%)
3 (2.4%)
4 (3.2%)
28 (22.2%)

55 (77.5%)
4 (5.6%)
2 (2.8%)
10 (14.1%)

0.377

Which of the following is not an aneuploidy marker during detailed scan?
Echogenic bowel
Intracardiac echogenic focus
Moderate hydronephrosis
Nuchal fold > 6 mm
Short femur

17 (8.6)
34 (17.3)
70 (35.5)
43 (21.8)
33 (16.8)

13 (10.3%)
25 (19.8%)
40 (31.7%)
28 (22.2%)
20 (15.9%)

4 (5.6%)
9 (12.7%)
30 (42.3%)
15 (21.1%)
13 (18.3%)

0.392

When should NT scan be performed during pregnancy?
 I do not know 
18 - 22 weeks
11 - 13+6 weeks

6 (3.0)
15 (7.6)
176 (89.3)

1 (0.8%)
11 (8.7%)
114 (90.5%)

5 (7.0%)
4 (5.6%)
62 (87.3%)

0.040

What is a teratogenic temperature rise during 1st trimester?
0
1
1.5
2

133 (67.5)
19 (9.6)
18 (9.2)
27 (13.7)

80 (63.5%)
13 (10.3%)
12 (9.5%)
21 (16.7%)

53 (74.6%)
6 (8.5%)
6 (8.5%)
6 (8.5%)

0.348

A T1 of 1 means there is a potential temperature rise of:
0
1
1.5
2

161 (81.7)
27 (13.7)
5 (2.5)
4 (2.1)

101 (80.2%)
21 (16.7%)
2 (1.6%)
2 (1.6%)

60 (84.5%)
6 (8.5%)
3 (4.2%)
2 (2.8%)

0.270
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Tolerance values in Table 6 for all variables were > 0.3, 
which indicates that multi-collinearity is not a serious 
problem for these variables. 

4  Discussion
In this study we analyzed important aspects of knowledge, 
practices and training of obstetric ultrasonography for 
practitioners in Jordan, with the aim of assessing aspects 
that may require improvement and promotion. 

Most of the study sample were female specialists, 
aged 30-40 years, who graduated from training programs 
in Jordan, worked in the private sector mainly in Amman, 
and had more than 10 years of experience. This may indi-
cate that female OB/GYN practitioners in Jordan are gen-
erally younger than their male peers and that more males 
are recruited into the public sector. This finding may high-
light the need to recruit more female practitioners in the 
public sector. Gender diversity in the public healthcare 
sector should result in improved decision-making and 
anticipated advantages of the unique contributions of 
male and female practitioners. This is particularly impor-

tant in maternity services in conservative societies like 
Jordan, where female patients may be inclined to seek 
health care from female practitioners. Also, we observed 
gender differences in ultrasonography training, resulting 
in higher achievement of female practitioners in practice 
and knowledge. Also, gender differences were noted in 
sociodemographic characteristics and in training aspects. 
However, there were no statistically significant differ-
ences between males and females in knowledge ques-
tions, except in determining timing of NT scanning, where 
more females were able to answer this question correctly.  

Nearly one in two of participants recommended a 
maximum of only three antenatal visits for low-risk preg-
nancies, which complies with the international guide-
lines. Also, the vast majority of the sample referred their 
patients with a suspected abnormality to a specialist 
in maternal-fetal medicine and ordered a detailed fetal 
scan between 18 and 22 weeks of gestation. These results 
are aligned with international recommendations. The 
National Health Service (NHS) in the United Kingdom 
advises that a fetal anomaly screening scan should be 
performed between 18+0 and 20+6 weeks’ gestation. The 
second trimester targeted scan is best performed between 

Knowledge aspects No (%) Female Male P 
value

How to know T1 and M1 during examination?
Calculation is from frequency of transducer
I don’t know
Look it up in a text
Look it up on the monitor
Refer to manufacturer’s instructions

9 (4.6)
102 (51.8)
31 (15.7)
45 (22.8)
10 (5.1)

4 (3.2%)
60 (47.6%)
21 (16.7%)
33 (26.2%)
8 (6.3%)

5 (7.0%)
42 (59.2%)
10 (14.1%)
12 (16.9%)
2 (2.8%)

0.225

NT: Nuchal translucency; TI: Thermal index; MI: Mechanical index

Table 3 continued: Knowledge of technical and safety aspects of ultrasonography throughout all stages of pregnancy 

Table 4: Model summary.

R R2 Adjusted R2 Std. Error of the Estimate Durbin-Watson

0.415 0.172 0.132 18.57075 0.891

Although we included all independent variables in the regression model, a high F value and a highly significant model (P<0.001) were found, 
as presented in Table 5. 

Table 5: ANOVA and significance

Model Sum of Squares Mean Square F Sig.

Regression 13385.847 1487.316 4.313 0.000

Residual 64491.183 344.873

Total 77877.030

Sig: significance
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18 and 20 weeks, with the primary aims to conduct a thor-
ough anatomical examination of the fetus and to optimize 
the identification of abnormalities that may be present 
.[9], [10] In some developing countries, the majority of 
antenatal practitioners do not regularly request prenatal 
anomaly screening, and the vast majority of pregnant 
women present for antenatal treatment after 22 weeks of 
gestation. [11] An average of 2.6-3 scans have been per-
formed by clinicians in low-risk pregnancies in some 
countries [8], [11]. Our study showed that two aspects of 
ultrasonography practice were the only predictors for high 
knowledge scores: attending workshops and requesting 
fetal scans between 18 and 22 weeks of pregnancy. This 
indicates the strong correlation between knowledge and 
practice and highlights the importance of attending pro-
fessional workshops to advance and promote knowledge 
and practice.  

Regarding knowledge of safety and technical aspects 
of ultrasonography, most participants stated that ultra-
sonography is safe during all stages of pregnancy, while 
Doppler ultrasound should not be used during the first 
trimester. This finding is consistent with other regional 
studies [12]; however, it was in contradiction to studies 

conducted in other parts of the world where a minority 
of participants had the same perception [8], [13], [14]. 
Exposure to ultrasonography during pregnancy appears 
to be safe, according to the evidence available, [15] and 
for five decades there were no proven harmful effects [16]. 
It should be noted, though, that new ultrasound technol-
ogy represented by Doppler, 3-D and 4-D ultrasound, has 
considerably higher energy output than older machines, 
casting doubts on its safety. [17] A recent review confirmed 
that there are no signs of deleterious effects, [16] but? in 
compliance with the International Society of Ultrasound 
in Obstetrics and Gynecology (ISUOG) protection declara-
tion, Doppler Fetal Vessel Analysis should not be carried 
out in the first trimester, the particularly vulnerable period 
of fetal life.[16]

Participants were almost evenly divided in deter-
mining frequency of examinations conducted during the 
antenatal period, and a substantial proportion did not 
know whether the M-mode is safer than pulsed Doppler 
in detecting heartbeat during the first trimester. The TI 
is an on-screen guide of the potential for tissue heating, 
whereas the MI is an on-screen guide to the probability 
of non-thermal effects and their severity, since ultra-

Table 6: Coefficients

Unstandardized 
Coefficients

Standar-
dized 
Coeffici-
ents t Sig.

95.0% Confidence 
Interval for B Correlations Collinearity Sta-

tistics

B Std. 
Error Beta Lower 

Bound
Upper 
Bound

Zero-
order Partial Part Tole-

rance VIF

(Constant) 21.999 12.92 1.703 .090 -3.486 47.48

Variable 1 8.661 2.78 -.217 -3.116 .002 -14.14 -3.18 -.251 -.222 -.207 .915 1.09

Variable 2 13.099 3.51 .270 3.732 .000 6.18 20.02 .320 .263 .248 .847 1.18

Variable 3 3.259 3.02 .079 1.079 .282 -2.70 9.22 -.045 .079 .072 .833 1.20

Variable 4 -3.344 1.88 -.191 -1.78 .077 -7.06 .371 -.075 -.129 -.12 .381 2.62

Variable 5 1.130 3.63 .023 .312 .756 -6.03 8.29 .055 .023 .021 .807 1.24

Variable 6 2.650 2.11 .095 1.259 .210 -1.50 6.803 .128 .092 .084 .780 1.28

Variable 7 0.081 1.85 .003 .044 .965 -3.57 3.734 -.023 .003 .003 .816 1.23

Variable 8 0.705 3.59 .014 .196 .844 -6.38 7.787 .070 .014 .013 .873 1.15

Variable 9 6.625 4.28 .162 1.549 .123 -1.81 15.062 .037 .113 .103 .404 2.48

Variables: 1. Attendance at ultrasonography workshop in the past 2 years; 2. Routine request of detailed fetal scanning between 18-22 
weeks; 3. Gender; 4. Age; 5. Practicing as a general practitioner or specialist; 6. Country of graduation for the last academic qualification;  
7. Practice sector; 8. Practice location (Amman or outside); 9. Number of experience, years in OB/GYN, Sig: significance.
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sound may cause an adverse biological effect through a 
non-thermal mechanism, like cavitation. However, the 
relative absence of gas bubbles (air) in the fetus may indi-
cate that this index is possibly not applicable to obstetric 
screening. During scanning, users should remain aware 
of both indices, especially when changing scan modes or 
system controls to keep them as low as reasonably achiev-
able (ALARA). Consideration of the ALARA principle is 
particularly important when patients are to be irradiated, 
because the exact effect of radiation on patient health is 
not yet totally understood and predictable. [18] This is par-
ticularly important when the TI exceeds 1.0. [19] 

Pulsed Doppler can be correlated with high MI and TI. 
Importance of TI is closely linked to the duration of expo-
sure. While TI is purely an indicator, errors in the meas-
urement of TI values and the limitations of the simple 
models on which they are based mean that TI values can 
underestimate a factor of two or more increases in temper-
ature.[20] The displayed TI should be approximately 1.0 
when a Doppler examination is conducted at 11 to 13 + 6 
weeks’ gestation, and the exposure period should be kept 
as brief as possible (usually no longer than 5-10 minutes), 
definitely never exceeding 60 minutes. It is important to 
be aware that default Doppler settings mean that Doppler 
presets of TI greater than 3 are seen routinely on some new 
machines. However, with lower outputs, and thus with 
lower TI, it is possible to obtain sufficient spectral Doppler 
waveforms. Therefore, all obstetric scanners should be 
set up such that the acoustic output power control’s 
default (switch-on) setting is low. The operator must also 
know how to reduce the output of the system, and with 
each new patient, a low setting should be selected and 
the spectral Doppler turned on each time. [20] Previous 
studies reported that some practitioners were not aware of 
the definition of MI and TI.[8], [12]–[14], [20]. Although the 
upper output limits have not been defined by the output 
display standards (ODS), a TI of 1.5 is widely regarded as 
the universal threshold. It illustrates the importance of 
end users being familiar with the safe operation of ultra-
sound equipment. [14]

Also, in this study we sought to determine the pre-
dictor independent variables. The study showed that 
attending workshops was the most important variable 
in determining knowledge scores. A substantial majority 
believed that ultrasonography training during residency 
was inadequate. However, a positive finding of this study 
is that most of the sample have updated their knowledge 
by attending courses held mainly locally in Jordan in the 
past two years. As more females are graduates of Jorda-
nian institutions, this highlights what was reported in 
other studies about female practitioners in many Arabic 

countries; they prefer to receive academic training locally 
due to cultural restraints.[21] 

The major limitation of this study is the low response 
rate, particularly from physicians working in the public 
sector probably due to work engagements. Low response 
rate is often encountered in studies conducted among 
physicians, with rates less than 40% often  regarded 
usual.  [22] However,  it should be noted that response 
rate is not necessarily predictive of nonresponse bias, [23] 
and this was confirmed in studies conducted by Lee et al 
(2009). [24] Furthermore, sample size could be consid-
ered adequate compared to the total number of practicing 
doctors in Jordan. One of the more remarkable strengths 
of this study is that it provides for the first time an insight 
into Jordanian practitioners’ knowledge, attitudes, and 
practices in the field of obstetric ultrasound. Furthermore, 
all health sectors (private, public, and non-governmen-
tal organizations) participated. Future studies would be 
required to tackle the different challenges and obstacles 
encountered by OB/GYN practitioners in attending educa-
tional courses and also to address ultrasonography train-
ing offered in residency programs.

5  Conclusions
Jordanian OB/GYN practitioners would benefit by expand-
ing their knowledge of ultrasound in pregnancy. Specifi-
cally, undergraduate medical curricula should be revised 
to introduce advanced ultrasound physics and practice. 
More ultrasonography continuing education programs 
and workshops in Jordan should be conducted, preferably 
in association with international well-recognized bodies.  
Increasing the number of maternal-fetal medicine special-
ists is also urgently needed, especially in the public sector. 
The public sector in Jordan should benefit by recruiting 
more female practitioners to augment the desirable effects 
of gender diversity. A comprehensive prenatal anomaly 
screening program must be designed and implemented to 
increase maternal-fetal well-being.
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