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Abstract
Background: Obstetric ultrasound is a harmless, cheap, and noninvasive imaging modality that helps to scan a pregnant 
mother and delivers parents with a real-time image of the fetus. As the number of pregnancies rises globally, the demand 
for obstetric ultrasound becomes even more pressing.
Objectives: To assess pregnant women’s knowledge, attitude, and associated factors toward obstetric ultrasound in 
public hospitals, Ethiopia.
Methods: Institutional based cross-sectional study was employed. Systematic random technique was used to select 419 
pregnant women from 10 April 2021 through 2 June 2021. A structured questionnaire was used to collect data during 
a face-to-face interview. Then the data were coded, cleaned, and entered into Epidemiological data version (EPIDATA) 
3.1 and exported to the statistical package for Social Science version 23.0 for analyses. Bivariate and multivariable logistic 
regression model was used to identify statistically significant associations between dependent and independent variables. 
The odds ratio at 95% confidence interval with p-value 0.05% was considered statistically significant.
Result: The majority of the study participants, 179 (42.8%), have ages ⩾ 25 years. Magnitude of having good knowledge 
and positive attitude of pregnant women toward obstetric ultrasound was 35.5% and 69.5%, respectively. Residence 
(adjusted odds ratio: 3.934; 95% confidence interval: 3.125–6.761), educational status (adjusted odds ratio: 3.614; 95% 
confidence interval: 1.986–5.964), and parity (adjusted odds ratio: 2.7621; 95% confidence interval: 1.68–3.275) were 
significantly associated with knowledge. Whereas exposure to obstetrical ultrasound in current pregnancy (adjusted 
odds ratio: 2.726; 95% confidence interval: 1.632–3.629), knowledge on obstetrical ultrasound (adjusted odds ratio: 
3.92; 95% confidence interval: 1.324–3.120), and educational status (adjusted odds ratio: 2.84; 95% confidence interval: 
1.337–3.381) were significantly associated with attitude.
Conclusion: The level of good knowledge and positive attitude toward obstetric ultrasound was 35.5% and 69.5%, 
respectively, and it can be improved with appropriate interventions like ensuring the practice of obstetric ultrasound 
scan to all antenatal women. Obstetric care providers at the antenatal care units should advice pregnant women for 
obstetric ultrasound scan as per World Health Organization recommendations of one obstetric ultrasound scan before 
24 weeks of gestation.
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Introduction

Obstetric ultrasound is a harmless, cheap, and noninvasive 
imaging modality that helps to scan a pregnant mother’s 
abdominal and pelvic cavity with high-frequency sound 
waves and delivers parents with a real-time image of the 
fetus.1,2

The use of ultrasound in obstetrics is critical because 
it allows us to explore and detect various disorders even 
in the early stages of pregnancy, improve the quality of 
antenatal care (ANC) and pregnancy outcomes and treat-
ment of disease in the current era of evidence-based med-
icine and as the number of pregnancies rises globally, the 
demand for obstetric ultrasound becomes even more 
pressing.3–12

World Health Organization (WHO)2 recommends that 
all pregnant women have one ultrasound scan before 24 
weeks of pregnancy to estimate gestational age (GA), 
assess placental placement, determine single or multiple 
pregnancies, increase fetal abnormality detection, and 
improve pregnancy outcomes in addition to ultrasound 
scans when indicated. Furthermore it can improve the 
accuracy and precision of GA measurement, making it 
easier to treat suspected preterm delivery and post-term 
pregnancies, particularly in low-income settings.13,14

Pregnant women in developing countries are more 
likely to have complications during pregnancy and die, 
and their newborns are more likely to have complications 
during birth or shortly after delivery; however, many of the 
problems may be avoided with adequate prenatal care 
involving ultrasound scan, which is one of the most sig-
nificant components of prenatal care.2,15,16

Sub-Saharan Africa (SSA) has one of the highest levels 
of perinatal mortality globally, where the estimated perina-
tal mortality was 34.7 per 1000 births.17 Intrauterine growth 
retardation (IUGR) is a major cause of perinatal mortality 
and morbidity, and ultrasound may be useful in identifying 
expectant mothers who are at early risk. For example, 
research in Africa (Egypt, Cairo) discovered a rate of infant 
growth retardation of 11.8%. Approximately 89.7% of 
these were detected via an obstetric ultrasound scan.18

It has been demonstrated that women’s understanding 
and attitude about antenatal ultrasonography are critical, 
and that it has an impact on their mental health. This is 
especially true in cases where ultrasonography is being 
used newly. Despite this, several studies show that women 
have little awareness of prenatal sonography and have 
unreasonable expectations and demands.1,19

In Nigeria, majority of participants (96.4%) had good 
knowledge toward ultrasound scan and nearly one-third 
(31.3%) believed that too many ultrasonography proce-
dures were harmful to the baby, while the remaining 13.8% 
believed it could lead to cancer.20 According to previous 
studies conducted in Uganda, educational level and source 
of information about obstetric ultrasound were some of the 

major factors associated with knowledge of obstetric 
ultrasound.9

Knowledge, attitudes and factors related to obstetric 
ultrasound among women in Africa, particularly in SSA, 
have not been fully addressed. In addition to this, previ-
ous researches were largely relied on a single-center 
strategy. This study, on the contrary, took advantage of 
multicenter research by allowing individuals from vari-
ous contexts, including women from rural communities, 
to participate.21

Since the level of knowledge and status of attitude of 
women about prenatal procedures affects their decision to 
undergo an obstetric ultrasound test, and the limited under-
standing of some women may result in rejection of prena-
tal screening and diagnoses, assessing their knowledge and 
attitude toward obstetric ultrasound is vital.22 There were 
no studies conducted related to pregnant women’s knowl-
edge and attitude toward obstetric ultrasound in Ethiopia. 
Therefore, this study aimed to assess pregnant women’s 
knowledge, attitude, and associated factors toward obstet-
ric ultrasound in public hospitals in Ethiopia.

Methods

Study area, design, and period

Institution-based cross-sectional study was conducted 
from 10 April 2021 through 2 June 2021 at all four public 
hospitals in Gedeo Zone, Ethiopia. Gedeo zone is located 
360 km south of Addis Ababa, Ethiopia’s capital city, with 
the administrative center in Dilla town. There are six dis-
tricts and two town cities, 164 kebeles (31 urban and 133 
rural), one referral hospital, three district hospitals, and 38 
health centers.

Source population

All pregnant women who were attending ANC in Gedeo 
Zone public hospitals.

Study population

All selected pregnant women who were attending ANC in 
Gedeo Zone public hospitals during data collection.

Inclusion criteria

All pregnant women who were attending ANC and who 
have been living for at least 6 months in Gedeo zone were 
included in our study.

Exclusion criteria

Pregnant women who are critically ill and unable to com-
municate at the time of data collection.
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Sample size determination

The sample size was determined by using a single popula-
tion proportion formula, n = (z (α/2)) 2 p (1−p)/d2, taking 
0.05 margin of error at 95% confidence level. Since no 
study was conducted yet in Ethiopia, considering the fact 
that the proportion was closer to 50%, the largest sample 
size was used. For a possible nonresponse rate, 10% of the 
total sample size was considered and made a final sample 
size of 422 (Re-revised).

Sampling technique

The sample was allocated proportionally to four hospi-
tals—one referral hospital and three primary hospitals—
and collected with a systematic random sampling technique. 
The previous month’s performance report of the health 
institutions before the study period was taken as a reference 
to estimate the client load (ANC load) in each hospital. 
Accordingly, there were 875 pregnant women in Dilla 
referral hospital, 560 pregnant women in Yirgachefe hospi-
tal, 540 pregnant women in Gedeb hospital, and 500 preg-
nant women in Bule hospital. There were a total of 2475 
pregnant women in those public health facilities. Based on 
the information, a proportion of the sample for each institu-
tion under study was allocated. Therefore, 149 of the sam-
ple size was allocated to Dilla referral hospital, 96 allocated 
to Yirgachefe primary hospital, 92 allocated to Gedeb pri-
mary hospital, and 85 allocated to Bule primary hospital. A 
systematic random sampling technique was used, and every 
sixth pregnant mother was selected for an exit interview. 
The first study participant was determined randomly.

Study variables

Dependent variable. Knowledge and attitude of pregnant 
women toward obstetric ultrasound.

Independent variables

•• Socio demographics: age, marital status, religion, 
educational background, occupation, ethnicity, resi-
dence, family income, and household size.

•• Obstetrical and maternal characteristics: gravidity, 
parity, current obstetric scan exposure, bad obstetric 
history, number of ANC visits, time of initiation of 
ANC, source of information regarding ultrasound 
scan, distance from health facilities.

Operational definitions. Knowledge toward obstetric ultra-
sound: twelve knowledge-determining statements or items 
were administered to participants and the mean was calcu-
lated. The overall knowledge status was categorized as 
having good knowledge when the participant scored above 
or equal to the mean (6.4) and having poor knowledge 

when the participant scored below the mean (6.4) of the 
knowledge determining items.

Attitude toward obstetric ultrasound: The attitude 
score (AS) was also a summative score derived from 
Likert-type scale responses. Participants’ responses to 
each of the attitude questions could range from “strongly 
agree,” “agree,” “neither agree nor disagree,” “disagree,” 
or “strongly disagree.” Finally, they dichotomized into 
positive and negative attitudes by merging neutral, disa-
gree, and strongly disagree into a negative attitude and 
agree and strongly agree into a positive attitude. The 
overall attitude was determined by the mean of all 11 
attitude-related questions. Participants who scored above 
or equal to the mean value of 7.8 were determined to have 
a positive attitude, while those who scored below the 
mean (7.8) were determined to have a negative attitude 
toward obstetric ultrasound.

Data collection methods. Data collection tool was adopted 
from a previous study conducted in Jeddah6 and contextu-
alized to the study setting that was prepared in English, 
translated to Amharic and Gedeo offa languages, then 
back-translated to English by an independent translator for 
its consistency. The questionaries have four main items 
(socio-demographic characteristics), obstetrical and mater-
nal health service characteristics, knowledge, and attitude 
assessment questions. Pre-test was done on 5% of the total 
participants (42 pregnant women) in Yirgachefe hospital 
near to the study area. During the pretest, the questionnaire 
was assessed for its clarity, readability, comprehensive-
ness, accuracy, and optimal time for completing the inter-
view. Modifications and corrections were performed based 
on the results of the pretest.

The data were collected by using face-to-face interview 
with a pretested structured questionnaire among pregnant 
women at ANC clinics and it was lasted within 20 to 30 
min. Data were collected by eight data collectors and four 
supervisors who had BSc in midwifery. Three days train-
ing was given for data collectors and supervisors on the 
overall procedure of the study.

Internal consistency/reliability of the item was checked 
by computing Cronbach’s alpha. The value of Cronbach’s 
alpha for knowledge assessment was 0.86 and attitude was 
0.84.

Data analysis. Data were checked for completeness, edited, 
and coded. The data were entered by using Epidemiologi-
cal data version (EPIDATA) 3.1 software and then exported 
to Statistical Package for Social Science (SPSS) version 
23.0 statistical software for analysis. Descriptive statistics 
such as mean, median, frequency, and percentage were 
used. Binary logistic regression analysis was used to iden-
tify candidate variables for multivariable logistic regres-
sion. And variables with p-value less than 0.25 was 
regressed to multivariable logistic regression analysis. 
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Multivariable analysis was employed to identify an inde-
pendent determinant factor among explanatory variables. 
Adjusted odds ratio (AOR), 95% confidence interval (CI), 
and p-value less than or equal to 0.05 was used to decide a 
statistically significant association with the outcome varia-
ble. Model fitness test was checked by Hosmer and Leme-
show test. Multicollinearity was checked by using variance 
inflation factor (VIF) and tolerance test. Finally, the results 
were presented in the form of texts, tables, and graphs.

Data quality. Pre-test was done in Yirgachefe Hospital, 
which is outside of the study area with 5% of the total 
sample size. Based on the results of pretest, the neces-
sary amendment was done on data collection tools. Three 
days training was given for the data collectors and super-
visors on the general aims of the research, content of the 
questionnaire, and how to conduct the interview to 
increase their performance in the activities. The inter-
views were conducted at ANC services after they 
received all services. The collected data were checked 
every day by the supervisor and principal investigators 
for its completeness and consistency. All questionnaires 
were kept under lock and key for security and confiden-
tiality of the obtained information.

Results

Socio-demographic characteristics of 
respondents

A total of 419 pregnant women took part in the study for a 
response rate of 99.3%. The majority, 179 (42.8%), of the 
study participants were under the age of 25 or less. The 
majority of mothers, 180 (43.0%), were protestant in reli-
gion. The majority (325 or 77.6%) were married, and 178 
(42.2%) had completed secondary school. The details of 
the sociodemographic characteristics of the respondents 
were presented in Table 1.

Obstetrics and maternal health service 
characteristics

From a total of 419 pregnant women, 173 (41.3%) were 
gravida 3–5. Majority (302, or 60.6%) of the respondents 
were multiparous, while the remaining 117 (27.9%) were 
primiparous. Majority, 192 (45.8%), of pregnant women 
had at least one bad obstetrical history in their lifetime. 
The details of obstetrics and maternal health service char-
acteristics were presented in Table 2.

Information and exposure of pregnant women 
toward obstetrical ultrasound

Out of 419 pregnant women, all (100%) of the women 
have heard about obstetrical ultrasound. From this, the 

majority, 194 (46.3%) pregnant women were mentioned 
by their relatives as primary sources of information about 
obstetrical ultrasound, followed by 124 (29.6%) who were 
heard at their ANC follow-up from healthcare providers, 
58 (13.8%) were heard from social media, and the rest 43 
(10.3%) pregnant women were heard from health exten-
sion workers. In terms of having been exposed to obstetri-
cal ultrasound scanning during pregnancy, approximately 
347 (82.8%) pregnant women had at least one exposure to 
obstetrical ultrasound scanning during their pregnancy. 

Table 1. Socio-demographic characteristics of pregnant 
women mothers in Gedeo Zone public hospitals, Ethiopia, 
2021.

Variables Frequency Percentage

Age
 ≤ 25 179 42.8
 26–30 136 32.4
 ≥ 30 104 24.8
Religion
 Protestant 180 43.0
 Orthodox Christian 129 30.8
 Muslim 96 22.9
 Other 14 3.3
Marital status
 Single 94 22.4
 Married 325 77.6
Ethnicity
 Gedeo 231 55.1
 Amhara 82 19.6
 Oromo 74 17.7
 Other 32 7.6
Level of education
 Cannot read and write 114 27.2
 Primary school 128 30.6
 Secondary school and above 178 42.2
Occupation
 Housewife 133 31.7
 Student 87 20.8
 Government employee 43 10.3
 Merchant 66 15.7
 Daily labor 56 13.4
 Other 34 8.1
Monthly income
 < 1000 161 38.4
 1001–2000 92 22.0
 2001–3000 102 24.3
 > 3000 64 15.3
Residence
 Urban 286 68.3
 Rural 133 31.7
Household size
 < 3 145 34.6
 3–5 183 43.7
 > 5 91 21.7
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However, only 266 (63.5%) pregnant women had an 
obstetrical ultrasound scan during their current pregnancy. 
Among those, the majority (108 or 40.6%) were going to 
scan at the request of healthcare providers, followed by 
101 (38%) at their own request, and the remaining 57 
(21.4%) women were going to scan at the request of their 
husbands and families.

Moreover, from the total of 347 (82.2%) pregnant 
women who had exposure to obstetrical ultrasound scan at 
least once throughout their pregnancy, majority (219 or 
63.1%) mentioned determination of fetus sex as a reason 
to go for ultrasound scan, followed by 62 (17.9%) to check 
the presentation of the fetus, 43 (12.4%) to assess the well-
being of the fetus, and the rest 23 (6.6%) could not remem-
ber the exact reason to go for ultrasound scan.

Knowledge of pregnant women on obstetrical 
ultrasound

The most reported component of knowledge by partici-
pants was to determine the sex of the baby, with about 376 
(89.7%) mothers reporting it. To confirm pregnancy was 
the second most reported importance of ultrasound, in 
which 332 (79.2%) women stated it. Detecting any defect 
or congenital abnormalities during pregnancy was the least 
reported component of knowledge regarding obstetric 
ultrasound, with only 73 (17.4%) women reporting having 
had it (as seen in Table 3).

In this study, out of 419 pregnant women, only 148 
(35.3%) respondents had good knowledge of obstetrical 
ultrasound, while the rest (271, 64.7%) had poor knowl-
edge of obstetrical ultrasound. This indicates the majority 
of women were not knowledgeable about the actual impor-
tance and effect of obstetric ultrasound. This, in turn, may 
lead to low utilization of obstetric ultrasound or hinder a 
woman from being examined by obstetric ultrasound even 
in an emergency, despite the fact that obstetric ultrasound 
scans improve pregnancy outcome (as seen in Figure 1).

Attitude of pregnant women to obstetrical 
ultrasound

The most frequently mentioned component of attitude 
regarding obstetric ultrasound was “prefer to know the sex 
of your child,” where 354 (84.5%) women prefer ultra-
sound to determine the sex of the fetus. The second most 
stated component of attitude toward obstetric ultrasound 
was “safety of ultrasound for mothers,” where 345 
(82.24%) women believed that obstetric ultrasound was 
safe for women. The vast majority (320 or 76.4%) of 
women reported feeling at ease during the obstetric ultra-
sound scan as seen in Table 4.

Out of 419 pregnant women, majority (69.5%) had a 
positive attitude toward obstetrical ultrasound, while the 
remaining 128 (30.5%) respondents had a negative attitude 
toward obstetrical ultrasound. This indicates nearly one-
third of women had a negative attitude toward obstetric 
ultrasound scans. And then, a negative attitude toward an 
ultrasound may mean that she will not be willing to be 
scanned by obstetric ultrasound, which may have a nega-
tive impact on the outcome of pregnancy both for the baby 
and the mother (as seen in Figure 2).

Factors associated with knowledge of pregnant 
women on obstetrical ultrasound

In the bivariate logistic regression analysis, age of preg-
nant women, educational status, parity, exposure to obstet-
rical ultrasound, bad obstetrical history, occupational 
status, number of ANC visits, time of ANC initiation, 

Table 2. Obstetrical and maternal health service 
characteristics among pregnant women and mothers in Gedeo 
Zone public hospitals, Ethiopia, 2021.

Variable Frequency Percentage

Parity
 Multiparous 302 72.1
 Primiparous 117 27.9
Total number of pregnancies
 < 3 162 38.7
 3–5 173 41.3
 > 5 84 20.0
Health provider at ANC
 Nurse/midwife 203 48.4
 Health officer 47 11.2
 Physician 105 25.1
 Emergency surgeon 64 15.3
Number of ANC visits
 One 80 19.1
 Two to three 255 60.9
 Four 84 20.0
Time of ANC initiation (weeks)
 < 16 71 16.9
 ⩾ 16 348 83.1
Previous pregnancy place of delivery
 Hospital 113 37.4
 Health center 97 32.1
 Home 92 30.5
Having bad obstetrical history
 Yes 192 45.8
 No 227 54.2
Length of nearest health facility (in minutes)
 < 30 123 29.4
 ⩾ 30 296 70.6
TT vaccine coverage
 None 78 18.6
 One TT 116 27.7
 Two and more TT 225 53.7

ANC: antenatal care; TT: tetanus toxoid.
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residence, and monthly income were eligible variables for 
multivariable analyses. However, in multivariable logistic 
regression analysis, residence (AOR: 3.9; 95% CI: 3.125–
6.761), educational status (AOR: 3.61; 95% CI: 1.986–
5.964), and parity (AOR: 2.76; 95% CI: 1.68–3.275) were 
significantly associated with knowledge of pregnant 
women on obstetrical ultrasound (as shown in Table 5).

Factors associated with the attitude of 
pregnant women to obstetrical ultrasound

In bivariate logistic regression analysis, age of pregnant 
women, educational status, parity, exposure of obstetrical 
ultrasound in current pregnancy, having bad obstetrical 
history, number of ANC visits, time of ANC initiation, 

residence, and monthly income were eligible variables for 
multivariable analyses. However, in multivariable logistic 
regression analysis, exposure to obstetrical ultrasound in 
current pregnancy (AOR: 2.726; 95% CI: 1.632–3.629), 
knowledge on obstetrical ultrasound (AOR: 3.92; 95% 
CI: 1.324–3.120), and educational status (AOR: 2.84; 
95% CI: 1.337–3.381) were significantly associated with 
attitude of pregnant women to obstetrical ultrasound as 
shown in Table 6.

Discussion

In this study, only 148 (35.3%) of the respondents had good 
knowledge on obstetrical ultrasound. Residence, educa-
tional status, and parity were significantly associated with 
knowledge of pregnant women on obstetrical ultrasound. 
Majority, 291 (69.5%), of the participants in this study had a 
positive attitude toward obstetrical ultrasound. Exposure to 
obstetrical ultrasound, knowledge on obstetrical ultrasound, 
and educational status were significantly associated with 
attitude of pregnant women to obstetrical ultrasound.

Strengths and limitations of the study

Strength of the study. This research addressed women in 
different settings in urban and rural areas by incorporating 
all hospitals in the study area; and being the first national 
research, this is the strength of this research.

Limitations of the study. The literature related to pregnant 
women’s knowledge and attitude toward obstetric ultra-
sound is limited to discuss and hence is the limitation of 
the study.

Table 3. Knowledge component on obstetrical ultrasound of pregnant women at Governmental Health Facilities in Gedeo Zone, 
Ethiopia, 2021.

Variables Correct answer

Yes %

Knew importance of ultrasound to confirm pregnancy 332 79.2
Knew importance of ultrasound to determine the sex of the baby 376 89.7
Knew importance of ultrasound to determine the fetal position 228 54.4
Knew importance of ultrasound to determine the cord and placenta position 147 35.1
Knew importance of ultrasound to determine the expected date of delivery 151 36.0
Knew importance of ultrasound to detect any defect or congenital abnormalities during pregnancy 73 17.4
Knew importance of ultrasound to detect complication of pregnancy 79 18.9
Knew importance of ultrasound to detect amniotic fluid volume 123 29.4
Knew importance of ultrasound to assess well-being of the fetus 317 75.7
Knew importance of ultrasound to confirm the presence of multiple pregnancies 304 72.6
Knew importance of ultrasound to estimate fetal weight 83 19.8
Knew importance of ultrasound to estimate gestational age 212 50.6
Good knowledge 148 35.3
Poor knowledge 271 64.7

Figure 1. Overall knowledge of pregnant women on 
obstetrical ultrasound at public hospitals in Gedeo Zone, 
Ethiopia, 2021.
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Magnitude of knowledge. Only 35.5% women had good 
knowledge regarding ultrasonography scanning in this 
study. This may lead to reduced seek of ultrasound scan or 
utilization (helps in early identification and management of 
obstetric problems) in case of danger during pregnancy as 
knowledge toward ultrasound is one of the common factors 
that affect the utilization of obstetric scans.23 This is lower 
than the previous study conducted in India and Jeddah.6,24 
This may be due to the fact that in this study, most of the 
hospitals are primary and located in a district and most of 
the pregnant women have had no previous obstetric scan, 
so they become new to the experience. In addition to this, 
in our findings, most of the pregnant women perceive the 
use of obstetric ultrasound for sex determination only, 
which results in low scan experiences that help them know 
about other uses of obstetric ultrasound despite the fact that 
obstetric ultrasound is helpful in routine clinical manage-
ment supported by the result part of our research. This 
study is also lower than the study done in Nigeria, Africa20 
in which the mean knowledge score was 86.3%. This might 
be due to the socioeconomic and cultural background of the 
pregnant women toward obstetric ultrasound use and 

educational background of the participants. Our finding is 
also lower than the study conducted in Sudan in which the 
majority of participants have fairly good knowledge.25 It 
might be due to the sample size, tool discrepancy( param-
eters used), and the setting of the study; in the study of 
Sudan, a teaching hospital that is located in a capital city 
serves mainly for urban women who have more source of 
information regarding obstetric ultrasound than rural 
women and where much better obstetric care and advanced 
sonographic examinations are being performed than ours 
where advanced obstetric scans are relatively low and serve 
for rural population with little source of information about 
obstetric ultrasound scan. This study is slightly lower than 
the finding in Turkey where more than half of pregnant 
women had a moderately sufficient level of knowledge.14

The current finding is in line with the study conducted 
in southern India, Bengaluru, where only 30%–40% preg-
nant women had knowledge toward some of the ultrasound 
scanning importance.1

Majority of the women in this study, stated importance 
of obstetric ultrasound is about fetal sex determination 
where more than 76.1% of pregnant women knew about it. 
Similar findings in Mumbai, India, where 73.5% knew 
about sex determination by obstetric ultrasound.26 The 
finding is also supported by a previous study in Uganda, in 
which more than 65% of pregnant women stated that the 
importance of obstetric ultrasound is to determine the sex 
of the baby.27

The least identified obstetric ultrasound knowledge in 
this study is knowledge regarding the determination of a 
congenital anomaly, in which only 17.4% of pregnant 
women stated that an ultrasound scan is helpful in identify-
ing congenital abnormalities. The finding is much lower 
than the study conducted in Uganda27 and Jeddah.6 This 
might be due to most of our participants’ having no 

Table 4. Attitude of pregnant women to obstetrical ultrasound at public hospitals in Gedeo Zone, Ethiopia, 2021.

Variables Frequency

Yes %

Perceive that obstetrical ultrasound is safe for mother 345 82.4
Perceive that obstetrical ultrasound is safe for fetus 298 81.1
Perceive that obstetrical ultrasound can lead to congenital anomaly 69 16.6
Perceive that obstetrical ultrasound in an essential investigation during pregnancy 301 71.8
Felt comfortable during ultrasound examination 320 76.4
Perceive to know the sex of your child is necessary 354 84.5
Perceive to terminate the pregnancy if the sex of the child is other than you prefer 53 12.7
Perceive to educate others about obstetrical ultrasound 216 51.6
Believe that pre-natal sex determination is right 267 63.7
Believe that an ultrasound finding is more accurate 283 67.5
Believe that ultrasound tends to be offered routinely 129 30.8
Positive attitude 291 69.5
Negative attitude 128 30.5

Figure 2. Attitude of pregnant women to obstetrical 
ultrasound at public hospitals in Gedeo Zone, Ethiopia, 2021.
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previous obstetric ultrasound scan experience and the low 
incidence of bad obstetric history among pregnant women, 
who might miss the wider importance of the ultrasound 
scan. Majority of our participants lacked higher education, 

and the difficulty of understanding congenital abnormali-
ties and uterine abnormalities may also contribute to this 
problem. The setting of the study may also explain the 
discrepancy.

Table 5. Bivariate and multivariable analysis on factors associated with knowledge of pregnant women on obstetrical ultrasound in 
Gedeo Zone public hospitals, Ethiopia, 2021.

Variable Knowledge status COR (95% CI) AOR (95% CI)

Good Poor

Age of the mother
 ≤ 25 83 96 1.93 (1.347–2.245)* 1.45 (0.86–1.75)***
 26–30 33 103 0.72 (0.662–1.504)** 0.42 (0.16–1.05)***
 ≥ 30 32 72 1 1
Marital status
 Married 117 204 1.16 (1.138–2.034)** 0.72 (0.36–1.25)***
 Single 31 63 1 1
Educational status
 Cannot read and write 21 93 1 1
 Primary school 44 84 2.21 (1.924–3.253)* 2.026 (1.224–3.433)*
 Secondary school and above 83 94 3.90 (2.349–5.623)** 3.614 (1.986–5.964)*
Exposure of obstetrical ultrasound in the current pregnancy
 Yes 101 165 1.37 (1.167–2.019)** 0.92 (0.46–1.65)***
 No 47 106 1 1
Number of ANC visits
 One 23 57 1 1
 Two to three 84 171 1.21 (1.135–2.382)** 0.65 (0.26–1.26)***
 Four and above 41 43 2.36 (1.74–4.42)* 0.62 (0.36–1.05)***
Number of births (parity)
 Multiparous 122 180 2.37 (1.640–3.043)* 2.76 (1.68–3.275)*
 Primiparous 26 91 1 1
Residence
 Urban 124 162 3.46 (2.298–8.693)* 3.934 (3.125–6.761)*
 Rural 24 109 1 1
Time of ANC initiation (weeks)
 < 16 21 50 1 1
 ⩾ 16 127 221 1.36 (1.108–1.829)** 0.69 (0.23–1.45)***
Having bad obstetrical history
 Yes 76 116 1.41 (1.209–2.125)* 0.77 (0.36–1.62)***
 No 72 155 1 1
Occupation
 Housewife 37 96 1 1
 Student 38 49 2.04 (1.686–3.790)* 1.32 (0.76–1.66)***
 Government employee 30 13 5.90 (2.931–9.882)* 1.63 (0.82–1.95)***
 Merchant 23 43 1.38 (0.966–2.904) 0.52 (0.16–1.22)***
 Daily labor 12 44 0.70 (0.586–1.709) 0.51 (0.07–1.15)***
 Other 9 25 0.92 (0.653–1.561)** 0.64 (0.33–1.35)***
Monthly income
 < 1000 43 118 1 1
 1001–2000 24 68 0.96 (0.894–2.468)** 0.41 (0.15–1.08)***
 2001–3000 42 60 1.91 (1.238–2.962)* 1.25 (0.66–1.55)***
 > 3000 39 25 4.28 (2.064–6.624)* 1.61 (0.87–2.01)***

COR: crude odds ratio; CI: confidence interval; AOR: adjusted odds ratio.
*p < 0.01.
**p < 0.05.
***p > 0.05.
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In this study, more than 30% of women believe that 
ultrasound should be done routinely for all women. The 
finding is lower than the study conducted in Nigeria, 
where about 73.1% of pregnant women believe that an 
ultrasound scan should be done routinely for every preg-
nant woman.28 The discrepancy may be explained by the 
study setting and sociodemographic characteristics of 
the study participants. It may also be due to the previous 
study limiting the setting to only tertiary institutions 
where mostly urban women were served, as opposed to 
our study participants, recruited from different hospitals, 
including districts and hospitals serving both urban and 
rural women.

Magnitude of attitude. This study revealed that 69.5% of 
pregnant women have a positive attitude toward the use of 
obstetric ultrasound. This finding is in line with the study 
conducted in Nigeria in which 73.1% of antenatal women 
believed that the ultrasound should be done for every preg-
nant woman.28

This study is higher than the study conducted in Iran 
where the majority of pregnant women had a negative 
attitude.29

This study is lower than the findings in Jeddah and 
India, where 78.9% and 88%, respectively, believed in the 
safety of obstetric ultrasonography during pregnancy. 
This may be explained by methodological variations 

Table 6. Bivariate and multivariable analysis on factors associated with attitude of pregnant women to obstetrical ultrasound in 
Gedeo Zone public hospitals, Ethiopia, 2021.

Variable Attitude status COR (95% CI) AOR (95% CI)

Positive Negative

Age of the mother
 < 25 111 68 1 1
 26–30 101 35 1.93 (1.671–2.267)* 1.63 (0.77–2.57)***
 ≥ 31 79 25 1.76 (1.465–2.65)** 1.69 (0.85–3.37)***
Marital status
 Married 216 109 1.43 (0.87–2.168)** 0.89 (0.25–1.68)***
 Unmarried 54 39 1 1
Educational status
 Cannot read and write 64 50 1 1
 Primary school 85 43 1.54 (1515–2.61)* 1.348 (1.332–2.014)*
 Secondary school and above 142 35 3.16 (2.132–4.323)* 2.843 (1.337–3.381)*
Exposure of obstetrical ultrasound
 Yes 210 56 3.313 (2.68–4.219)* 2.726 (1.632–3.629)*
 No 81 72 1 1
Number of ANC visits
 One 52 28 1 1
 Two to three 172 83 1.24 (1.135–2.88)** 0.67 (0.21–1.61)***
 Four and above 67 17 2.012 (1.24–3.17)* 1.37 (0.81–2.31)***
Number of births (parity)
 Multiparous 209 93 1.677 (1.21–2.732)** 1.39 (0.85–2.37)***
 Primiparous 67 50 1 1
Residence
 Urban 207 79 1.528 (1.321–2.832)** 0.79 (0.45–1.97)***
 Rural 84 49 1 1
Time of ANC follow-up initiation (weeks)
 < 16 43 28 1 1
 ≥ 16 248 100 1.607 (1.77–2.368)** 1.29 (0.75–2.34)***
Having bad obstetrical history
 Yes 141 51 1.409 (1.039–1.925) 0.76 (0.36–1.48)***
 No 150 77 1 1
Knowledge
 Good 126 22 3.679 (1.832–4.92)* 3.92 (1.324–3.120)*
 Poor 165 106 1 1

COR: crude odds ratio; CI: confidence interval; AOR: adjusted odds ratio.
*p < 0.01.
**p < 0.05.
***p > 0.05.
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(parameters measured), time of study, and socioeconomic 
differences. The finding is also lower than the study done 
among pregnant women in Kano, Nigeria, where majority 
(93.8%) of participants understood the necessity of obstet-
ric ultrasound for pregnant women.6,19,30

In this study, majority of women believed that obstetric 
ultrasound is safe for women. Similar findings from 
Tanzania and India supported the present finding.19,31

This study revealed that 16.6% of pregnant women 
believe that obstetric ultrasonography can lead to congenital 
anomalies, which is higher than the finding in Jeddah6 where 
only 5.5% of mothers believe that obstetric ultrasound leads 
to congenital anomalies. The difference may be due to the 
sociocultural background and the educational status of the 
respondents. Lower than the finding in Iran and Uganda 
where 53.3% and 78% of pregnant women, respectively, 
believed that ultrasound scanning is harmful for the baby.27,32 
This might be due to the time of research conducted and the 
sociocultural background of the study participants.

Regarding the sex determination of the unborn child, 
83.5% of women stated that they would prefer to know the 
sex of their fetus, which is in line with the study done in 
Nigeria where more than 79% of participants wanted to 
know the sex of their fetus.33 This finding is higher than 
the study conducted in Bikaner, India and Mumbai, India, 
in which 62% and 59.4% of pregnant women stated “NO” 
for gender preference, respectively. This variation might 
be due to the time, setting of the study, and sociocultural 
background of the participants.26,34

In our findings, more than 83% of pregnant women felt 
comfortable during obstetric ultrasound examination. This 
indicates that majority of pregnant women received 
friendly care and their privacy was not violated during the 
procedure as it is one of the elements of respectful mater-
nity care. This is in line with the study conducted in India 
where only 24% of pregnant women were uncomfortable 
during the obstetric ultrasound procedures.19 It is higher 
than the study in Uganda where only 48% of pregnant 
women felt comfortable during obstetric ultrasound exam-
ination.27 The variation may be due to the previous repeated 
exposure status for ultrasound and the normalization of the 
discomfort as part of the scan.

Factors associated with knowledge toward obstetric ultra-
sound. Pregnant women’s educational status is signifi-
cantly associated with good knowledge where women 
with above secondary education are more likely to have 
good knowledge than below secondary level of education. 
Similar findings were obtained with the study conducted in 
Turkey, Jeddah, and Iran.6,14,35 This may be explained by 
the fact that as the educational status of the pregnant 
women increases, exposure to information may also 
increase. And discussing about this issue is also more com-
mon among above secondary school pregnant women as 
they are more empowered to ask and decide than below 
secondary school pregnant women.

Being multiparous women is positively associated with 
good knowledge about obstetric ultrasound. Multiparous 
women are more likely to have good knowledge than 
primigravida women. The study in Turkey and Jeddah has 
the same finding where multiparous women were more 
knowledgeable about obstetric ultrasound than nulliparous 
women.6,14 This may be explained by the experience of 
women having more children in which as a woman gets 
more children, the obstetric ultrasound exposure scan also 
increases and they do have more awareness regarding the 
knowledge of the ultrasound scan. It may also be due to the 
frequency of contact of multiparous women with medical 
personnel. The study conducted among pregnant women 
in India, Mumbai, had a finding similar to ours.26

Place of residency is associated with good knowledge 
toward obstetric ultrasound where urban pregnant women 
have good knowledge toward obstetric ultrasound than 
rural pregnant women. This indicates rural women are 
more vulnerable to the violation of reproductive rights as 
they do have less decision-making ability on obstetric 
procedures (obstetric ultrasound scan) than urban preg-
nant women. This is probably due to multiple sources of 
information about obstetric ultrasound such as TV pro-
grams, private clinics, and so on for urban women than 
rural pregnant women; similar findings with the study 
conducted in Turkey.14

Factors associated with attitude. In our study, the level of 
education influences the attitude of pregnant women 
toward obstetric ultrasound scan. The finding is similar 
with the study conducted in Nigeria.28 This may be due to 
the fact that as the level of education increases, it helps 
them to analyze or obtain information regarding under-
standing about obstetric ultrasound.

Pregnant women having good obstetric ultrasound 
knowledge have a positive attitude to obstetric ultrasound 
scans. This indicates that as the knowledge of pregnant 
women toward obstetric ultrasound increases, more 
women are going to use obstetric ultrasound and that 
results in early prevention and management of obstetric 
problems and the long-term effect will be reduction of pre-
natal mortality. This might be explained as knowledge 
toward ultrasound increases, belief regarding the ability of 
obstetric ultrasound to estimate the outcome of pregnancy 
and help divert the negative outcomes also increases.

In this study, pregnant women with a current obstetric 
ultrasound scan are more likely to have a positive attitude 
than women with no previous experience of ultrasound 
scan. This might be because they already understand the 
facts about the procedures either from the healthcare pro-
viders or from the result of ultrasound examinations and 
this might help them to believe the positive impact of 
obstetric ultrasound.

Having poor knowledge about obstetric ultrasound and a 
negative attitude toward the procedure affects their decision 
to undergo an obstetric ultrasound test and may result in 
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rejection of prenatal screening and diagnosis. This, in turn, 
may lead to low utilization of obstetric ultrasound. Obstetric 
ultrasound has come to play a significant role in obstetrics 
since its introduction in clinical care and there is no doubt 
that the advantages of obstetric ultrasound technique have 
led to improvements in pregnancy outcomes.22,36

Therefore, ensuring that all antenatal women receive 
obstetric ultrasound scans will be helpful to prevent and 
manage obstetric complications and have a better preg-
nancy outcome, as recommended by WHO. Obstetric care 
providers should provide proper obstetric care, which 
includes regular obstetric ultrasound scans, and raise 
awareness about the positive effect of ultrasound scans on 
pregnancy outcomes for all antenatal women by giving 
special attention to rural women and pregnant mothers 
without ultrasound scans to address their poor knowledge 
and attitude toward ultrasound scans. Furthermore, a peri-
odic campaign targeting rural pregnant women with a full 
package of maternity care focusing on the positive out-
come of obstetric ultrasound for every pregnancy should 
be implemented.

Conclusion

In this study, pregnant women’s knowledge of obstetrical 
ultrasound scanning was (35.3%). The importance of 
ultrasound for sex determination is commonly reported by 
respondents, which is 76.1%. Knowledge of obstetric 
ultrasound is significantly associated with educational sta-
tus of the pregnant women, parity, and residency.

Majority (69.5%) of pregnant women had a positive 
attitude toward the use of obstetric ultrasound. Whereas 
Pregnant women’s attitudes toward obstetric ultrasound 
are significantly associated to their educational status, 
knowledge of obstetric ultrasound, and current exposure to 
obstetric ultrasound.
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