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Abstract

Background: This study, undertaken in Rwanda, aimed to investigate health professionals’ experiences and views
on the following topics: current clinical guidelines for ultrasound from second trimester at the clinic, regional and
national levels, and adherence to clinical guidelines; medically indicated ultrasound examinations; non-medical use
of ultrasound including ultrasounds on maternal request; commercialisation of ultrasound; the value of ultrasound
in relation to other clinical examinations in pregnancy; and ultrasound and medicalisation of pregnancy.

Methods: A cross-sectional design was adopted. Health professionals providing antenatal care and delivery services
to pregnant women in 108 health facilities were invited to complete a survey, which was developed based on the
results of earlier qualitative studies undertaken as part of the CROss Country Ultrasound Study (CROCUS).

Results: Nine hundred and seven health professionals participated: obstetricians/gynecologists (3.2%,) other
physicians (24.5%), midwives (29.7%) and nurses (42.7%). Few physicians reported the existence of clinical guidelines
at clinic, regional or national levels in Rwanda, and guidelines were moderately adhered to. Three obstetric
ultrasound examinations were considered medically indicated in an uncomplicated pregnancy. Most participants
(73.0%) were positive about obstetric ultrasound examinations on maternal request. Commercialisation was not
considered a problem, and the majority (88.5%) agreed that ultrasound had contributed to medicalisation of
pregnancy.
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Conclusions: Findings indicate that clinical guidelines for the use of obstetric ultrasound are limited in Rwanda.
Non-medically indicated obstetric ultrasound was not considered a current problem at any level of the healthcare
system. The positive attitude to obstetric ultrasound examinations on maternal request may contribute to further
burden on a maternal health care system with limited resources. It is essential that limited obstetric ultrasound
resources are allocated where they are most beneficial, and clearly stated medical indications would likely facilitate
this.

Keywords: Rwanda, Ultrasonography, Obstetrics, Pregnancy, Health professionals, Obstetricians, Gynecologists,
Midwives, Nurses, Questionnaire, Epidemiology, Commercialisation, Clinical guidelines, Medicalisation

Background
Ultrasound has become an essential part of pregnancy
management across the globe. The World Health
Organization (WHO) recommends one ultrasound scan
before 24 weeks of gestation for all pregnant women pri-
marily to estimate gestational age, determine placental
location and single or multiple pregnancy, improve de-
tection of fetal anomaly, and to enhance the pregnancy
experience [1]. In many high-income countries such as
the United States, the UK and Australia [2–4], in
addition to the recommended standard examination in
the second trimester [2], an early scan in the first trimes-
ter is increasingly used for confirmation of viability, as-
sessment of gestational age and identification of multiple
pregnancy, often combined with screening for fetal
chromosomal anomalies [5]. Diagnostic ultrasound is an
important tool in the investigation of signs of complica-
tions, including concerns about fetal growth and well-
being [1]. In high-risk pregnancies, Doppler ultrasound
has been shown to reduce the risk of perinatal death and
prevent unnecessary obstetric interventions [6].
Ultrasound has increasingly become an indispens-

able part of pregnancy management in many low-
income settings [7], although access may vary widely
between urban and rural areas [7, 8]. Common bar-
riers to the use of ultrasound include availability of
electricity, lack of technical support and repair, as
well as lack of training opportunities for health pro-
fessionals [7, 9, 10]. Evidence regarding the value of
routine ultrasound in these settings is conflicting [11].
Some evidence suggests that introduction of routine
ultrasound examinations has benefits including in-
creased use of ANC, deliveries at health facilities and
referrals for obstetric complications [12–14]. However,
in a recent cluster randomised trial in five countries
including Democratic Republic of Congo, Guatemala,
Kenya, Pakistan, and Zambia, introduction of two
routine ultrasound scans at 16–22 weeks and 32–36
weeks, did not increase ANC attendance or hospital
delivery for complicated pregnancies, and did not im-
prove maternal, fetal and neonatal mortality, or near-
miss maternal mortality. The authors concluded that
introduction of routine ultrasound without an overall

improvement in the quality of care has limited effect
in low- and middle-income countries [15]. Neverthe-
less, a number of studies have indicated important
benefits of selective obstetric ultrasound in these set-
tings, including confirmation of clinically suspected
obstetric complications, improved patient management
and quality of care [11].
Rwanda is a landlocked country in East-Central Africa,

with a population of 12.6 million. Since the 1994 geno-
cide against the Tutsi, the country has seen substantial
progress in population health, and between 1990 and
2015 maternal mortality decreased by 78% [16]. This im-
provement has been attributed to the government’s
commitment to improve reproductive, maternal, new-
born and child health, and the introduction of a
community-based health insurance scheme which has
ensured access to maternal and child health services for
vulnerable populations [16]. Today, the majority (93%)
of live births are delivered in health facilities (the major-
ity in local health centres) and 94% are assisted by
skilled health providers, mainly nurses [17].
The Rwandan Ministry of Health (MOH) recommends

at least four antenatal care visits during pregnancy. The
latest national Demographic and Health Survey from
2019/2020 reports that 99% of women attend at least
one visit, while 47.2% of women attend the recom-
mended four visits, [17]. There is a shortage of physi-
cians in Rwanda, although women who live in urban
areas, who have higher levels of education and are finan-
cially better off, are more likely to consult a physician
during pregnancy [17]. Many women (59%) experience
serious barriers to accessing health care, most commonly
financial barriers and distance to health facilities, par-
ticularly for women in rural areas [18].
Ultrasound examinations are not yet a routine part of

antenatal care in Rwanda, however we have reported
from a previous qualitative study that health care pro-
viders in Rwanda place a high value on ultrasound in
pregnancy management, and also that they experience
increasing demand for ultrasound from pregnant women
[9]. Access is still limited at lower levels of care, particu-
larly in health care centres where the majority of women
give birth, with very limited access in rural areas. There
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are indications of biased allocation of resources between
socioeconomic groups [8, 9] since private clinics may
offer more generous access, also on maternal request
[9]. The majority of health professionals caring for preg-
nant women in Rwanda consider ultrasound as vital in
pregnancy management and are supportive of routine
use [8]. At the same time, professionals have expressed
concerns that women may perceive ultrasound as super-
ior to other fundamental clinical examinations in preg-
nancy [9].
With increasing access and availability of ultrasound

in a low-income setting like Rwanda, it seems important
to explore the role of ultrasound in clinical management
of pregnancy from health professionals’ perspectives, in
order to safeguard appropriate use and continuous im-
provement in health care for pregnant women.
The overall aim of this study was to investigate health

professionals’ experiences and views on different aspects
of obstetric ultrasound in Rwanda. The topics of interest
were 1) Current clinical guidelines for ultrasound from
the second trimester at the clinic, regional and national
levels, and adherence to clinical guidelines; 2) Views on
medically indicated ultrasound examinations; 3) Non-
medical use of ultrasound (i.e. obstetric ultrasound ex-
aminations during pregnancy without medical indica-
tion) including ultrasounds on maternal request; 4)
Commercialisation of ultrasound; 5) The value of
ultrasound in relation to other clinical examinations in
pregnancy; and 6) Views on use of ultrasound and med-
icalisation of pregnancy.

Methods
Study setting
The study setting of Rwanda has been extensively de-
scribed in a previous publication [8]. Briefly, the Rwan-
dan population is estimated at approximately 12.6
million, the health system structure is pyramidal with
health posts and health centres at the bottom and
referral hospitals at the top, and the number of births
annually are around 310,000 [8]. The study adopted a
cross-sectional study design using questionnaires with
obstetricians/ gynecologists/physicians and midwives/
nurses providing antenatal care and delivery services to
pregnant women in Rwanda.

Selection of health facilities
The selection of health facilities has been described in
detail in a previous publication [8]. In summary, the
study included health facilities from all four provinces of
Rwanda (North, East, South, and West) and the area of
Kigali city. All provincial hospitals (n = 4) and referral
hospitals (n = 7), the largest private hospitals (n = 12), 20
district hospitals, and 65 health centres were included in

the study, to ensure inclusion of health facilities at all
levels in Rwanda [8].

Sample size and study participants
The sample size was based on estimations of the preva-
lence of background and outcome variables [8]. Health
professionals with different experiences of obstetric
ultrasound, either working with ultrasound examinations
as a major part of their duties, or performing ultrasound
examinations as part of their general obstetric care, or
using the results of ultrasound in clinical management
of pregnant women, were eligible participants for the
study (obstetricians/gynecologists, other physicians, mid-
wives and nurses). Health professionals at health centres
were also included in the study, to obtain additional ex-
periences, although they rarely accessed or performed
obstetric ultrasound themselves. Radiology staff were ex-
cluded since they are not primary care providers for
pregnant women. The final sample consisted of 907 par-
ticipants [8]. Contact with the study sites was initiated
by authors JN and JPS, and data collection was under-
taken by trained data collectors (three nurses and one
clinical officer) between November 2016 and March
2017. The data collectors visited all study sites and in-
vited all obstetricians/physicians and midwives/nurses
working on the day of the data collection to take part in
the study.

The data collection tool – a multifaceted questionnaire
The research team developed a questionnaire based on
the results of the earlier qualitative studies performed in
the CROss Country Ultrasound Study (CROCUS) [9, 10,
19–24]. The questionnaire included 105 different items.
Examples of items analysed in this article are socio-
demographic characteristics, guidelines for ultrasound
use including clinical guidelines, statements on ultra-
sound resources, and technical developments in mater-
nity care. Most questions, statements and their response
options are presented in Table 1 below. Participants
were not asked about whether they had received any for-
mal training in obstetric ultrasound. The development
of the questionnaire has been reported in detail else-
where [8]. In summary, it was initially developed in Eng-
lish and thereafter translated to French, because medical
terms used in Rwandan hospitals are commonly in
French. The questionnaire was pilot-tested at two differ-
ent hospitals in Rwanda by 20 health professionals. As a
result of the pilot, the questionnaire was also translated
into Kinyarwanda. This language-version was also pilot-
tested resulting in only minor changes. Since Rwanda is
a multilingual country, a decision was taken to provide
the participants with the opportunity of responding to
the questionnaire in either Kinyarwanda, French or

Mogren et al. BMC Health Services Research          (2021) 21:789 Page 3 of 16



English. Most participants chose to answer the question-
naire in Kinyarwanda, followed by French and English.

Statistics
The data were analysed with descriptive statistics. Differ-
ences in mean values were assessed using the Student’s
t-test, and Pearson’s Chi-Square test was used for cat-
egorical differences, with a p-value of 0.05 for statistical
significance. Venn diagrams have also been used to illus-
trate similarities and differences in agreement/disagree-
ment with selected statements. Univariable and
multivariable logistic regression analyses were under-
taken for selected exposures and outcomes, calculating
odds ratios (OR) and their 95% confidence intervals (CI)
for associations. When performing univariable and mul-
tivariable logistic regression analysis for different state-
ments originally including five response options, the
response option “neutral” was always excluded from the

analysis. Pearson’s correlation coefficient (r2) was calcu-
lated when applicable. SPSS version 27 was used for all
analyses.

Results
In total, 907 health professionals participated in the
study including the following health professional cat-
egories: obstetricians/gynecologists (OG) 3.2% (n = 29),
other physicians (OP) 24.5% (n = 222), midwives 29.7%
(n = 269) and nurses 42.7% (n = 387). Table 2 presents
the background characteristics for the sample. Categor-
izing the health professionals in relation to health pro-
fession and workplace showed that 27.7% (n = 251) of
participants were physicians working in hospitals (P-H);
36.7% (n = 333) of participants were midwives/nurses
working in hospitals (MN-H; the majority were mid-
wives); and 35.6% (n = 323) were nurses/midwives work-
ing in health centres (NM-HC; the majority were
nurses) (Table 2).

Clinical guidelines
Participating hospital physicians and midwives/nurses
reported the existence of clinical guidelines on use of
ultrasound from the second trimester at clinic, regional
and national levels in Rwanda in the following propor-
tions, 11.0% (n = 49), 7.2% (n = 18) and 25.5% (n = 64),
respectively. Non-existence of clinical guidelines for
these three health care levels was reported by participat-
ing physicians as 41% (n = 103), 50% (n = 125) and 52.6%
(n = 132), respectively. Forty-five percent (113/251) of
physicians responded to the question whether clinical
guidelines were followed at their workplace. Of these,
40.7% responded (46/113) “don’t know”, and 15 % “not
at all” or “to a small extent”. A proportion of 44.2% re-
plied that guidelines were followed “to a moderate ex-
tent” or “to a great extent”.

Number of ultrasound examinations medically indicated
in an uncomplicated pregnancy
The reported mean number of medically indicated ultra-
sound examinations during an uncomplicated pregnancy
was 3.2 across all health professionals (n = 898; range 0–
10; SD 1.25). The mean number of medically indicated
ultrasound examinations as reported by P-H, MN-H and
NM-HC was 3.7, 3.3, and 2.8, respectively. Comparing
different health professional categories, there were statis-
tically significant differences in mean numbers (3.7 vs.
3.3; t-test p < 0.001; 3.7 vs. 2.8; t-test p < 0.001). Partici-
pants performing ultrasound examinations reported
more on average as medically indicated, compared with
those not themselves performing ultrasounds (3.6 vs 3.0;
p < 0.001). There were weak negative correlations be-
tween the mean number of indicated ultrasounds and
participant age (r2 = − 0.083; p = 0.013), and years in

Table 1 Questions and statements and their response options
in the questionnaire

Are there any guidelines at your clinic/work place for use of ultrasound in
pregnancy from the second trimester?

• Clinic guidelinesa

• Regional guidelinesa

• National guidelinesa

From your own experience, to what extent are these guidelines followed?

• Clinic guidelinesb

• Regional guidelinesb

• National guidelinesb

In your view, how many ultrasound examinations are medically indicated
in an uncomplicated pregnancy?

• Number of ultrasounds

Statements about the use of ultrasound

• Obstetric ultrasound examinations are often performed for non-
medical purposes in my countryc

• Pregnant women should be able to have non-medical ultrasounds on
their own requestc

• Commercialisation of ultrasound is a problem in my countryc

• Commercialisation of ultrasound is a problem in my hospital/clinicc

• Do you feel that pregnant women expect to have an ultrasound
during consultations, even when there is no medical indication for
ultrasound?c

Statements on technical developments in maternity care

• Maternity care providers may trust ultrasound above clinical
examinations in pregnancyc

• Increasing use of obstetric ultrasound may result in less focus on
clinical skillsc

• The use of ultrasound has contributed to medicalisation of
pregnancyc

aResponse options: Yes, No, Don’t know
cResponse options: Strongly agree, Agree, Neutral, Disagree, Strongly disagree
bResponse options: Don't know, Not at all, To a small extent, To a moderate
extent, To a great extent
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Table 2 Background characteristics of the study sample (N = 907)

Variablea All health
professionals

Physicians in
hospitals
(P-H)

Midwives/nurses in
hospitals
(MN-H)

Nurses/midwives in health
centres
(NM-HC)

N = 907 (100%) n = 251 (27.7%) n = 333 (36.7%) n = 323 (35.6%)

n (%) n (%) n (%) n (%)

Gender 907 (100) 251 (100) 333 (100) 323 (100)

Male 358 (39.5) 189 (75.3) 59 (17.7) 110 (34.1)

Female 549 (60.5) 62 (24.7) 274 (82.3) 213 (65.9)

Age, years 904 (99.7) 248 (98.8) 333 (100) 323 (100)

Mean; SDb 35.0; 7.8 33.7; 9.1 34.6; 7.1 36.5; 8.1

Min-Max 21–68 22–68 22–60 21–68

Marital status 905 (99.8) 251 (100) 332 (99.7) 322 (99.7)

Married 619 (68.2) 123 (49.0) 257 (77.4) 239 (74.2)

Cohabiting 10 (1.1) – 1 (0.3) 9 (2.8)

Separated/Divorced 4 (0.4) – 3 (0.9) 1 (0.3)

Widowed 19 (2.1) 3 (1.2) 6 (1.8) 10 (3.1)

Not married/Single 253 (28.0) 125 (49.8) 65 (19.6) 63 (19.6)

Having children 894 (98.6) 248 (98.8) 328 (98.5) 318 (98.5)

Yes 615 (68.8) 112 (45.2) 251 (76.5) 252 (79.2)

No 279 (31.2) 136 (54.8) 77 (23.5) 66 (20.8)

Years in profession 907 (100) 251 (100) 333 (100) 323 (100)

Mean; SDb 6.3; 6.2 4.7; 6.1 5.1; 4.1 8.8; 7.2

Min-max 0–44 0–39 0–27 0–44

Years in health care 905 (99.8) 250 (99.6) 333 (100) 322 (99.7)

Mean; SDb 8.9; 7.3 6.1; 6.8 9.2; 6.6 10.7; 7.7

Min-max 0–44 0–39 0–39 0–44

Public/private health care 904 (99.7) 250 (99.6) 331 (99.4) 323 (100)

Public 702 (77.7) 199 (79.6) 245 (74.0) 258 (79.9)

Private 71 (7.9) 23 (9.2) 44 (13.3) 4 (1.2)

Both public and private 131 (14.5) 28 (11.2) 42 (12.7) 61 (18.9)

Area of health facility 907 (100) 251 (100) 333 (100) 323 (100)

Kigalic 283 (31.2) 80 (31.9) 133 (39.9) 70 (21.7)

Other areasd 624 (68.8) 171 (68.1) 200 (60.1) 253 (78.3)

Provision of maternity servicese

Antenatal care 647 (71.3) 194 (77.3) 177 (53.2) 276 (85.4)

Intrapartum care 775 (85.4) 227 (90.4) 275 (82.6) 273 (84.5)

Postpartum care 722 (79.6) 217 (86.5) 254 (76.3) 251 (77.7)

Do not currently provide maternity
care

70 (7.7) 22 (8.8) 26 (7.8) 22 (6.8)

Performing ultrasoundf 906 (99.9) 250 (99.6) 333 (100) 323 (100)

Yes 293 (32.3) 239 (95.6) 54 (16.2) 0

No 613 (67.7) 11 (4.4) 279 (83.8) 323 (100)
aThe denominator in all calculations is the total number included in each category of health professional
bSD = Standard Deviation
cAll levels of health facilities in the area around Kigali (n = 29)
dAll levels of health facilities in the area outside Kigali (n = 79)
eItem in questionnaire: “Which of the following maternity services do you provide? (Please tick all that apply)”
fPerforming ultrasound examinations
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health care (r2 = − 0.068; p = 0.043). Mean numbers for
medically indicated ultrasound during an uncomplicated
pregnancy were similar between health professionals
working solely in public health care (3.2), in private
health care (3.3), or in both public and private health
care (3.1).
Responses to the pre-specified statements shown in

Table 1 are presented below and in Table 3. In the text
following, the term “agreed” combines response options
“agree” and “strongly agree”. The term “disagreed” is
used in the same way.

Obstetric ultrasound examinations are often performed
for non-medical purposes in my country
Most (74.0%) participants disagreed with the statement,
with 12.9% agreeing (Table 3). There was a significant
difference between those performing ultrasound exami-
nations and those not (X2; p = 0.001). There was also a
difference of opinion by health profession/workplace
(X2; p = 0.001), where physicians in hospitals were “neu-
tral” (23.2%) to a greater extent than midwives/nurses in
hospitals (12.3%) and nurses/midwives in health centres
(6.0%). When excluding “neutral” responses in logistic
regression analysis however, there was no significant dif-
ference between groups (ie. agree/strongly agree vs. dis-
agree/strongly disagree) for either health profession/
workplace or whether performing ultrasound or not.

Pregnant women should be able to have non-medical
ultrasound at their own request
A high proportion (73.0%) of all participants agreed with
the statement, with 17.8% disagreeing (Table 3). Mid-
wives and nurses in hospitals and health centres agreed
to a greater extent with the statement compared with
physicians in hospitals (Table 3; X2; p = 0.049). When ex-
cluding the response option “neutral” in analyses and
categorizing midwives/nurses in one group and physi-
cians as the reference group the crude odds ratio was
not statistically significant (n = 820). Participants per-
forming ultrasound examinations agreed to a lesser
extent with the statement when compared with partici-
pants not performing ultrasound (X2; p = 0.001), how-
ever when excluding neutral responses in analysis, the
odds ratio was not statistically significant (n = 819). The
proportions of female and male physicians agreeing with
the statement were 83.6% vs. 77.9% respectively, how-
ever non-significant in (X2; p = 0.357).

Commercialisation of ultrasound is a problem in my
country
A majority of all participants (66.2%) disagreed with the
statement, with 15.3% agreeing. The proportions of dif-
ferent health professionals agreeing with the statement
were similar, ranging from 14.2 to 16.1% (Table 3).

When excluding the response option “neutral” in ana-
lyses and comparing physicians with midwives/nurses at
hospitals, physicians disagreed to a lesser extent with the
statement when compared to midwives/nurses at hospi-
tals (crude odds ratio; COR 0.57; CI 0.35–0.91; n = 443).
Age was associated with agreement or disagreement with
the statement (p = 0.003; Table 3). There was a close to
significant increased odds ratio of the higher age group
(≥35 years) disagreeing (COR 1.43, CI 0.977–2.10; p =
0.065; n = 732) when compared to younger participants
(<35 years). Whether performing ultrasound or not was
associated with the statement (X2; p = 0.001). When ex-
cluding the response option “neutral”, participants not
performing ultrasound were more likely to disagree with
the statement (COR 1.69; CI 1.13–2.51; n = 733) when
compared to participants performing ultrasound.

Commercialisation of ultrasound is a problem in my
hospital/clinic
Most participants disagreed (75.1%) with this statement,
with a small minority (9.0%) agreeing. When excluding
the response option “neutral”, none of the statistically
significant associations in Table 3 remained significant.

Pregnant women expect to have an ultrasound during
consultations, even when there is no medical indication
for ultrasound
More than half of all participants (61.6%) agreed with
this statement, with 27.8% disagreeing. Physicians in
hospitals were more likely to agree with the statement
(COR 1.78, CI 1.18–2.69, n = 518) when compared to
midwives/nurses in hospitals. Participants performing
ultrasound were also more likely to agree with the state-
ment when compared to participants not performing
ultrasound (COR 1.83, CI 1.31–2.58; n = 809). Partici-
pants who agreed with the statement that “Ultrasound is
safe to use for the pregnant woman and her fetus irre-
spective of the number of examinations” were also more
likely to agree with the above statement (COR 2.44, CI
1.50–3.94; n = 714).

Maternity care providers may trust ultrasound above
clinical examinations in pregnancy
More than half (57.6%) of all participants agreed with
this statement, with 32.6% disagreeing (Table 4). There
was a statistically significant difference between health
professional categories (X2; p = 0.014; Table 4) as well as
for the two categories performing or not performing
ultrasound (X2; p = 0.001; Table 4). When excluding the
response option “neutral” from analysis, the significant
associations became non-significant for the two back-
ground variables health profession category and whether
performing ultrasound or not. Participants agreeing with
the statement “Pregnant women expect to have an
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Table 3 Health professionals’ responsesa to statements about ultrasound by background characteristics and other selected variables

Background variables Obstetric ultrasound examinations are often
performed for non-medical purposes in my country

Pregnant women should be able to have non-
medical ultrasound on their own request

Agree or
strongly agree

Disagree or strongly
disagree

p-valueb Agree or
strongly agree

Disagree or strongly
disagree

p-valueb

n (%) n (%) n (%) n (%)

Health professional/workplace (n) (901) (903)

Physicians in hospitals 26 (10.4) 166 (66.4) 0.001 165 (65.7) 43 (17.1) 0.049

Midwives/nurses in hospitals 46 (13.9) 245 (73.8) 240 (72.7) 61 (18.5)

Nurses/midwives in health centres 44 (13.8) 256 (80.3) 254 (78.9) 57 (17.7)

Age (n) (898) (900)

≤ 35 years 64 (12.3) 386 (73.9) 0.727 377 (71.8) 92 (17.5) 0.313

> 35 years 51 (13.6) 279 (74.2) 281 (74.9) 68 (18.1)

Public/Private health carec (n) (898) (901)

Public 85 (12.2) 514 (73.7) 0.386 513 (73.2) 118 (16.8) 0.036

Private 10 (14.3) 49 (70.0) 49 (69.0) 16 (22.5)

Both public and private 20 (15.3) 103 (78.6) 95 (73.6) 27 (20.9)

Public/Private health cared (n) (898) (901)

Public 85 (12.2) 514 (73.7) 0.322 513 (73.2) 118 (16.8) 0.003

Private but also public 30 (14.9) 152 (75.6) 144 (72.0) 43 (21.5)

Performing ultrasounde (n) (900) (902)

Yes 29 (9.9) 199 (68.2) 0.001 196 (67.1) 51 (17.5) 0.001

No 87 (14.3) 467 (76.8) 462 (75.7) 110 (18.0)

Indicated ultrasound exam. in
uncomplicated pregnancyf

(893) (895)

≤ 3 85 (13.8) 463 (74.9) 0.051 458 (74.1) 109 (17.6) 0.390

> 3 30 (10.9) 199 (72.4) 198 (71.5) 50 (18.1)

“Ultrasound is safe to use”g (n) (788) (791)

Agree or strongly agree 88 (12.5) 526 (74.6) 0.906 525 (74.0) 120 (16.9) 0.108

Disagree or strongly disagree 10 (12.0) 62 (84.7) 52 (63.4) 23 (28.0)

“Medicalisation of pregnancyh (n) (810)

Agree or strongly agree 101 (13.8) 544 (74.5) 0.161 548 (74.9) 130 (17.8) 0.118

Disagree or strongly disagree 6 (7.5) 60 (75.0) 53 (66.3) 17 (21.3)

Commercialisation of ultrasound is a
problem in my country

Commercialisation is a problem in
my hospital/clinic

Agree or
strongly agree

Disagree or strongly
disagree

p-valueb Agree or
strongly agree

Disagree or strongly
disagree

p-valueb

n (%) n (%) n (%) n (%)

Health professional/workplace (n) (900) (896)

Physicians in hospitals 40 (16.1) 116 (46.4) 0.001 24 (9.7) 145 (58.5) 0.001

Midwives/nurses in hospitals 47 (14.2) 240 (72.7) 29 (8.8) 267 (81.2)

Nurses/midwives in health centres 51 (15.9) 240 (74.8) 28 (8.8) 261 (81.8)

Age (n) (897) (893)

≤ 35 years 87 (16.6) 323 (61.5) 0.003 48 (9.2) 380 (73.1) 0.321

> 35 years 51 (13.7) 271 (72.8) 33 (8.8) 291 (78.0)
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Table 3 Health professionals’ responsesa to statements about ultrasound by background characteristics and other selected variables
(Continued)

Public/Private health carec (n) (897) (893)

Public 111 (15.9) 447 (64.2) 0.401 65 (11.4) 504 (88.6) 0.110

Private 8 (11.4) 51 (72.9) 5 (8.1) 57 (91.9)

Both public and private 19 (14.5) 96 (73.3) 10 (7.6) 111 (84.7)

Public/Private health cared (n) (897) (893)

Public 111 (15.9) 447 (64.2) 0.133 65 (9.4) 504 (72.9) 0.018

Private but also public 27 (13.4) 147 (73.1) 15 (7.4) 168 (83.2)

Performing ultrasounde (n) (899) (895)

Yes 49 (16.8) 146 (50.2) 0.001 27 (9.3) 182 (62.8) 0.001

No 89 (14.6) 449 (73.8) 54 (8.9) 490 (81.0)

Indicated ultrasound exams in
uncomplicated pregnancyf

(892) (888)

≤ 3 101 (16.4) 421 (68.2) 0.006 56 (9.1) 475 (77.5) 0.010

> 3 36 (13.1) 171 (62.2) 24 (8.7) 192 (69.8)

“Ultrasound is safe to use”g (n) (787) (786)

Agree or strongly agree 112 (15.9) 456 (64.6) 0.286 68 (9.7) 522 (74.1) 0.691

Disagree or strongly disagree 12 (14.8) 61 (75.3) 6 (7.3) 66 (80.5)

“Medicalisation of pregnancyh (n) (809) (806)

Agree or strongly agree 113 (15.5) 497 (68.2) 0.942 67 (9.2) 557 (76.5) 0.151

Disagree or strongly disagree 12 (15.0) 56 (70.0) 6 (7.7) 60 (76.9)

Do you feel that pregnant women expect
to have an ultrasound during
consultations, even when there is no
medical indication for ultrasound?

Agree or
strongly agree

Disagree or strongly
disagree

n (%) n (%)

Health professional/workplace (n) (906)

Physicians at hospitals 182 (72.5) 45 (17.9) 0.021

Midwives/nurses at hospitals 202 (60.7) 89 (26.7)

Nurses/midwives at health centres 174 (54.0) 118 (36.6)

Age (n) (903) 0.587

≤ 35 years 331 (62.8) 137 (26.0)

> 35 years 224 (59.6) 115 (30.6)

Public/Private health carec (n) (903)

Public 443 (63.2) 179 (25.5) 0.015

Private 33 (46.5) 29 (40.8)

Both private and public 79 (60.3) 44 (33.6)

Public/Private health cared (n) (903)

Public 443 (63.2) 179 (25.5) 0.022

Private but also public 112 (55.4) 73 (36.1)

Performing ultrasounde (n) (905)

Yes 203 (69.3) 60 (20.5) 0.011

No 354 (57.8) 192 (31.4)
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ultrasound during consultations, even when there is no
medical indication for ultrasound” were significantly
more likely also to agree that maternity care providers
may trust ultrasound above clinical examinations during
pregnancy (COR 2.24, CI 1.63–3.09; n = 736). When
adjusting for whether performing ultrasound or not, the
odds ratio increased slightly (adjusted odds ratio (AOR)
2.38, CI 1.71–3.29; n = 736). When also adjusting for
health profession, the odds ratio remained unchanged
(AOR) 2.38, CI 1.72–3.30; n = 736).

Increasing use of obstetric ultrasound may result in less
focus on clinical skills
Half of all participants (50.2%) disagreed with this state-
ment, while 37.1% agreed (Table 4). The background
variables private/public health category and whether per-
forming ultrasound, were associated with the statement
(p = 0.027 and p = 0.035, respectively). When excluding
the response option “neutral”, none of the significant
associations in Table 4 remained significant.

The use of ultrasound has contributed to medicalisation
of pregnancy
The vast majority (88.5%) of participants agreed with
this statement, while a minority (8.1%) disagreed (Table
4). Whether performing ultrasound or not was associ-
ated with the statement (p = 0.002), but when the re-
sponse option “neutral” was excluded, the association
did not remain statistically significant (Table 4).
The Venn diagrams (Figs. 1 and 2) illustrate the

proportions of agreement/disagreement with different

statements presented for the two categories “physicians”
and “midwives and nurses”. Figure 1 demonstrates the
proportions disagreeing with the statement “Obstetric ul-
trasounds are often performed for non-medical purposes
in my country” (statement A), agreeing with the state-
ment “Pregnant women should be able to have a non-
medical ultrasound on their own request” (statement B),
and disagreeing with the statement “Commercialisation
of ultrasound is a problem in my country” (statement C).
For midwives and nurses, the diagram demonstrates a
more coherent agreement/disagreement pattern com-
pared with the pattern representing physicians. For ex-
ample, among midwives and nurses who disagreed with
statement A, 75% (376/501) also agreed with statement
B. The corresponding figures for agreeing with state-
ment B and disagreeing with statement A was 76.1%
(376/494). For physicians, of those who disagreed with
statement A, a lesser proportion of 65.0% (106/166)
agreed with statement B, and the proportion agreeing
with statement B and disagreeing with statement A dem-
onstrated an almost equal proportion of 65.4% (108/165).
Figure 2 shows the proportions agreeing or strongly

agreeing with the statement “Maternity care providers
may trust ultrasound above clinical examinations in
pregnancy”, that disagreed with the statement “Increasing
use of obstetric ultrasound may result in less focus on
clinical skills”, and agreed with the statement “The use of
ultrasound has contributed to medicalisation of preg-
nancy”. The two diagrams representing physicians and
midwives and nurses were similar in their patterns of
opinions.

Table 3 Health professionals’ responsesa to statements about ultrasound by background characteristics and other selected variables
(Continued)

Indicated ultrasound exams in
uncomplicated pregnancyf

(898)

≤ 3 370 (59.7) 183 (29.5) 0.349

> 3 181 (65.1) 68 (24.5)

“Ultrasound is safe to use”g(n) (793)

Agree or strongly agree 455 (64.1) 182 (25.6) 0.002

Disagree or strongly disagree 39 (47.0) 38 (45.8)

“Medicalisation of pregnancyh (n) (815)

Agree or strongly agree 467 (63.5) 198 (26.9) 0.614

Disagree or strongly disagree 46 (57.5) 26 (32.5)
aAll five categories of response were included as separate categories in analysis: “Strongly agree”, “Agree”, “Neutral”, “Disagree”, “Strongly disagree”. Response
option “neutral” not presented in the table
bPearson’s Chi-Square test for comparison of difference between categories
cIncluded in analysis are only participants who reported working either in public or private health care
dIncluded in analysis are participants who reported working either in public health care solely or working in both public and private health care
ePerforming ultrasound examinations
fResponses to question: “In your view, how many ultrasound examinations are medically indicated in an uncomplicated pregnancy”?
gPre-specified statement: “Ultrasound is safe to use for the pregnant woman and the fetus irrespective of the number of examinations”. Nine hundred and three
participants responded to this question. Results on this statement have been previously published [1]
hPre-specified statement: “The use of ultrasound has contributed to medicalisation of pregnancy”. Nine hundred and three participants responded to this
question. Results for this statement have been previously published [1]

Mogren et al. BMC Health Services Research          (2021) 21:789 Page 9 of 16



Table 4 Health professionals’ responsesa to statements about ultrasound by background characteristics and other selected variables

Background variables Maternity care providers may trust ultrasound
above clinical examinations in pregnancy

Increasing use of obstetric ultrasound may result in
less focus on clinical skills

Agree or
strongly agree

Disagree or strongly
disagree

p-valueb Agree or
strongly agree

Disagree or strongly
disagree

p-valueb

n (%) n (%) n (%) n (%)

Health professional/workplace (n) (905) (902)

Physicians in hospitals 125 (49.8) 84 (33.5) 0.014 93 (37.3) 112 (45.0) 0.107

Midwives/nurses in hospitals 196 (59.0) 109 (32.8) 110 (33.1) 183 (55.1)

Nurses/midwives in health centres 201 (62.4) 103 (32.0) 132 (41.1) 158 (49.2)

Age (n) (902) (899)

≤ 35 years 319 (60.5) 162 (30.7) 0.190 191 (36.5) 268 (51.1) 0.862

> 35 years 203 (54.1) 132 (35.2) 141 (37.6) 185 (49.3)

Public/Private health carec (n) (902) (899)

Public 409 (58.3) 225 (32.1) 0.869 269 (38.5) 342 (49.0) 0.027

Private 43 (60.6) 21 (29.6) 34 (47.9) 29 (40.8)

Both public and private 69 (53.1) 49 (37.7) 31 (23.8) 80 (61.5)

Public/Private health cared (n) (902) (899)

Public 409 (58.3) 225 (32.1) 0.894 269 (38.5) 342 (49.0) 0.380

Private but also public 112 (55.7) 70 (34.8) 65 (32.3) 109 (54.2)

Performing ultrasounde (n) (904) (901)

Yes 148 (50.5) 102 (34.8) 0.001 104 (35.7) 136 (46.7) 0.035

No 374 (61.2) 194 (31.8) 230 (37.7) 317 (52.0)

Indicated ultrasound exams in
uncomplicated pregnancyf

(897) (894)

≤ 3 356 (57.4) 205 (33.1) 0.645 224 (36.3) 322 (52.2) 0.260

> 3 162 (58.5) 87 (31.4) 109 (39.4) 126 (45.4)

“Ultrasound is safe to use”g (n) (792) (789)

Agree or strongly agree 421 (59.4) 225 (31.7) 0.285 259 (36.7) 361 (51.1) 0.961

Disagree or strongly disagree 45 (54.2) 33 (39.8) 31 (37.3) 44 (53.0)

“Pregnant women expect ultrasound at
consultation”h (n)

(809) (806)

Agree or strongly agree 348 (62.5) 150 (26.9) 0.001 223 (40.3) 271 (48.9) 0.134

Disagree or strongly disagree 121 (48.0) 117 (46.4) 80 (31.7) 147 (58.3)

The use of ultrasound has contributed to
medicalisation of pregnancy

Agree or
strongly agree

Disagree or strongly
disagree

p-valueb

n (%) n (%)

Health professional/workplace (n) (904)

Physicians at hospitals 191 (76.1) 25 (10.0) 0.150

Midwives/nurses at hospitals 274 (82.5) 26 (7.8)

Nurses/midwives at health centres 270 (84.1) 29 (9.0)

Age (n) (901)

≤ 35 years 432 (82.1) 37 (7.0) 0.171

> 35 years 301 (80.3) 42 (11.2)
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Discussion
Clinical guidelines for the use of obstetric ultrasound in
Rwanda seem to be sparse at any level of the health care
system. Fewer than half the physicians answered the
question about whether clinical guidelines were adhered
to, and of these fewer than half reported that guidelines
at their workplace were followed “to a moderate” or “to
a great extent.” The Rwandan maternal health care sys-
tem may benefit from clinical guidelines which state
clear medical indications for obstetric ultrasound, as well
as allocating scarce resources to areas of need. An alter-
native explanation may be that guidelines do exist, but
knowledge of these clinical guidelines was low among
the participants. In either case, there is a clear need for
further professional development in this area to enhance
evidence-based practice.
In a previous publication from this Rwandan CROCUS

study we reported that fewer than half of the participat-
ing physicians (44.2%) believed there were sufficient

resources to provide medically indicated obstetric ultra-
sound examinations to pregnant women who needed
them [8]. As expected, most participants (74.0%) did not
believe that obstetric ultrasound examinations were per-
formed often for non-medical purposes. Most did agree
however, that pregnant women expect to have an ultra-
sound during consultations, even when there is no med-
ical indication for ultrasound. Physicians in hospitals
were more likely to agree with this statement compared
with midwives/nurses in hospitals, as did participants
performing ultrasound compared with those not per-
forming ultrasound. The explanation for this difference
between physicians and midwives/nurses is probably re-
lated to the situations when pregnant women consult
physicians, who are able to perform or order an ultra-
sound examination if needed. A somewhat surprising
result, considering restricted obstetric ultrasound re-
sources in Rwanda, was that almost three quarters
thought that pregnant women should be able to have an

Table 4 Health professionals’ responsesa to statements about ultrasound by background characteristics and other selected variables
(Continued)

Public/Private health carec (n) (901)

Public 563 (80.4) 61 (8.7) 0.811

Private 58 (81.7) 8 (11.3)

Both public and private 111 (85.4) 11 (8.5)

Public/Private health cared (n) (901)

Public 563 (80.4) 61 (8.7) 0.457

Private but also public 169 (84.1) 19 (8.5)

Performing ultrasounde (n) (903)

Yes 225 (76.8) 29 (9.9) 0.002

No 509 (83.4) 51 (8.4)

Indicated ultrasound exams in
uncomplicated pregnancyf

(896)

≤ 3 502 (81.1) 60 (9.7) 0.200

> 3 227 (81.9) 18 (6.5)

“Ultrasound is safe to use”g (n) (791)

Agree or strongly agree 584 (82.5) 59 (8.3) 0.174

Disagree or strongly disagree 64 (77.1) 12 (14.5)

“Pregnant women expect ultrasound at
consultation”h (n)

(808)

Agree or strongly agree 467 (83.8) 46 (8.3) 0.388

Disagree or strongly disagree 198 (78.9) 26 (10.4)
aAll five categories of response were included as separate categories in analysis: “Strongly agree”, “Agree”, “Neutral”, “Disagree”, “Strongly disagree”. Response
option “neutral” not presented in the table
bPearson’s Chi-Square test for comparison of difference between categories
cIncluded in analysis are only participants who reported working either in public or private health care
dIncluded in analysis are participants who reported working either in public health care solely or working in both public and private health care
ePerforming ultrasound examinations
fResponses to question: “In your view, how many ultrasound examinations are medically indicated in an uncomplicated pregnancy”?
gPre-specified statement: “Ultrasound is safe to use for the pregnant woman and the fetus irrespective of the number of examinations”. Nine hundred and three
participants responded to this question. Results for this statement have been previously published [1]
hPre-specified statement: “Do you feel that pregnant women expect to have an ultrasound during consultations, even when there is no medical indication
for ultrasound?”
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ultrasound on request and without any medical indica-
tion. It is well acknowledged worldwide that pregnant
women like having ultrasound examinations during their
pregnancy consultations, and that ultrasound examina-
tions may enhance bonding with the fetus [25]. In a pre-
vious publication from this study sample, 79% agreed
that ultrasound is important for expectant parents to
bond with their fetus during pregnancy [8]. There are
other important aspects to be considered however, when

it comes to obstetric ultrasound examinations without
medical indication, such as ethical issues and unneces-
sary fetal energy exposure. An analysis of non-medical
fetal ultrasound concludes that obstetric ultrasound
practice is only ethically justifiable if the indication is
based on medical evidence [26]. Obstetric ultrasound
also entails an energy exposure directed to fetal tissues,
and it is well established that the fetus may be negatively
impacted by ultrasound energy exposure [27–29].

Fig. 1 Venn diagrams presenting the numbers of all physicians and midwives/nurses who either agreed/strongly agreed or disagreed/strongly
disagreed (specified) with the following three statements: disagreed or strongly disagreed with “Obstetric ultrasound are often performed for
non-medical purposes in my country” (A; blue area), agreed or strongly agreed with “Pregnant women should be able to have non-medical
ultrasound on their own request” (B; beige area), and disagreed or strongly disagreed with “Commercialisation of ultrasound is a problem in my
country” (C; green area)
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Therefore, the ALARA principle, i.e. As Low As Reason-
able Achievable principle, should always be applied in
order to avoid unnecessary fetal energy exposure [27].
The awareness of the potentially negative consequences
of fetal ultrasound energy exposure seemed low in this
study, since the majority of participants agreed that
“ultrasound is safe to use for the pregnant woman and
the fetus irrespective of the number of examinations

(previously reported) [8]. For most of the participants,
commercialisation of ultrasound was not considered to
be an issue in Rwanda, either at national or hospital/
clinic level. This may be due to the currently restricted
access to obstetric ultrasound by private enterprise, and/
or, that many participants did not believe there was a
medical risk associated with the number of ultrasound
examinations. Participants who themselves performed

Fig. 2 Venn diagrams presenting the numbers of all physicians and midwives/nurses who either agreed/strongly agreed or disagreed/strongly
disagreed (specified) with the following three statements: agreed or strongly agreed with “Maternity care providers may trust ultrasound above
clinical examinations in pregnancy” (A; blue area), disagreed or strongly disagreed with “Increasing use of obstetric ultrasound may result in less
focus on clinical skills” (B; beige area), and agreed or strongly agreed with “The use of ultrasound has contributed to medicalization of pregnancy”
(C; green area)
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ultrasound were less likely however, to disagree with the
statement.
The mean number of ultrasound examinations judged

to be medically indicated in an uncomplicated pregnancy
was 3.2 in the sample overall, whereas it was significantly
higher among physicians in hospitals (3.7) than among
midwives/nurses in hospitals (3.3). This difference may
be attributed to several factors, among them the lack of,
or lack of awareness of, clinical guidelines. There is sub-
stantial global variation in national recommendations on
the number of ultrasound examinations in an uncompli-
cated (normal) pregnancy. For example, medical author-
ities in Norway recommended one routine ultrasound
examination at the time we performed the CROCUS
study in Norway (2016), where a majority of all partici-
pants (59%) were satisfied with the recommended one
ultrasound examination, whereas participants using
ultrasound themselves were significantly likely to want
to offer two or more ultrasounds [30]. In Vietnam, the
number of routine ultrasound examinations in an un-
complicated pregnancy, recommended by the Ministry
of Health at the time of our CROCUS data collection in
the Hanoi area (2017) was three, whereas the Vietnam-
ese participants suggested as many as 5.9 ultrasound ex-
aminations were motivated during an uncomplicated
pregnancy [31]. Since 2016, the World Health
Organization recommends one routine ultrasound
examination before 24 weeks of gestation [1]. In a setting
such as Rwanda, where access to ultrasound examina-
tions is currently restricted, it is important that ultra-
sound resources are allocated where they will contribute
to the best possible health outcomes.
Most participants agreed that maternity care providers

may trust ultrasound above clinical examinations during
pregnancy, with only around one third disagreeing. From
this single statement we cannot conclude whether they
believed this development to be positive or not. Further,
participants who agreed that “Pregnant women expect to
have an ultrasound during consultations, even when
there is no medical indication for ultrasound” were more
likely to agree that ultrasound may be trusted over clin-
ical examinations. This interrelation may possibly be ex-
plained by their somewhat positive attitude towards an
overall increase in the use of obstetric ultrasound. Half
disagreed however, with the statement “Increasing use of
obstetric ultrasound may result in less focus on clinical
skills”. Figure 2 demonstrates that a minority of physi-
cians agreed that “Maternity care providers may trust
ultrasound above clinical examinations in pregnancy”
and also disagreed with the statement “Increasing use of
obstetric ultrasound may result in less focus on clinical
skills”.
Most participants agreed that “The use of ultrasound

has contributed to medicalisation of pregnancy”. The

concept of medicalisation emerged during the 1970s and
1980s, and in early formulations was considered as “a
general trend which involved extension of medicine’s
jurisdiction over erstwhile “normal” life events and expe-
riences, as these became categorised as problems appro-
priate for medical supervision and intervention” [32, 33],
among them childbirth [33]. In high-income settings
medicalisation is often considered as possibly having a
negative impact on maternal pregnancy experiences [33].
An alternative interpretation of the results of our study,
is that in the Rwandan context, characterised by scarce
obstetric ultrasound and other technical resources for
pregnancy surveillance, the term medicalisation might
be viewed positively, indicating a technical improvement
within the Rwandan health care system.

Methodological considerations
The aim of this national study was to obtain a represen-
tative sample of health professionals working in health
facilities in contemporary Rwanda in order to further
investigate the findings of previous qualitative research
[9, 10]. The study included health professionals cur-
rently working at hospitals and health centres across
Rwanda. All provincial and referral hospitals were in-
cluded in the study, as well as a majority of district hos-
pitals. Further, the study included approximately two
thirds of all obstetricians/gynecologists, one third of all
physicians and one third of all midwives currently
working in Rwanda. For participants working in hospi-
tals in Rwanda, we believe that the sample is largely
representative. The composition of the total sample
cannot be considered however, to be fully representa-
tive for the whole country. The study questionnaire was
developed following extensive prior qualitative investi-
gation, and its creation and evaluation have been
described in detail previously [8].

Conclusions
Although access to obstetric ultrasound is limited in
Rwanda, it is highly valued by health professionals as an
important pregnancy surveillance tool. Our findings in-
dicate that clinical guidelines for the use of obstetric
ultrasound are limited in Rwanda. Non-medically indi-
cated obstetric ultrasound was not considered a current
problem at any level of the health system. Indeed, an un-
expected finding was how many health professionals
were positive about non-medical obstetric ultrasound
examinations on maternal request, something which
likely puts a further burden on a maternal health care
system with limited resources. It is essential that limited
obstetric ultrasound resources are allocated where they
are most beneficial, and clearly stated medical indica-
tions for obstetric ultrasound examinations would likely
facilitate this.
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