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Abstract

Background: Despite the widespread use of lung ultrasound in clinical prac-
tice, there are no clear evidence-based guidelines for teaching lung ultrasound
in the Democratic Republic of Congo (DRC). The aim of this study was to
identify factors associated with the use of lung ultrasound by physicians in the
DRC. Methods: Cross-sectional study, carried out online among 363 physi-
cians in the DRC during the period from September to December 2024. Socio-
demographic characteristics and those related to the performance of lung ul-
trasound were studied and analyzed using SPSS for Windows version 26 soft-
ware. Results: Of the 363 physicians who responded to the questionnaire, 71%
were men (sex ratio 3M/1F), with the majority in the 30 - 39 age bracket (59%).
The frequency of non-use of lung ultrasound was 39.1%. Factors associated
with non-use of lung ultrasound were low level of knowledge (aOR: 2.1 IC 95%:
1.6 - 3.8), usefulness of ultrasound (aOR: 3.2 IC 95%: 1.9 - 5.8), challenge of
ultrasound (aOR: 3.1 IC 95%: 1.7 - 5.7) and low knowledge of the advantage
over pneumothorax diagnosis (aOR: 2.3 IC 95%: 1.4 - 3.7). Conclusion: Pul-
monary ultrasound is used little in the DRC, and this weakness is associated
with the lack of knowledge about the tool and the constraint of tools on prac-
ticability and possession.
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1. Introduction

Pulmonary ultrasound is a fundamental tool for the evaluation of patients with
dyspnea and respiratory failure and is widely adopted by physicians working in
several medical specialties, including intensive care, emergency, pulmonary and
internal medicine [1]-[7]. Recently, attempts have been made to integrate lung
ultrasound teaching into medical curricula, either as part of targeted ultrasound
tasks, such as the detection of pleural effusion or pneumothorax or as part of a
more comprehensive ultrasound curriculum in the event of a specialization in
pulmonology [8]-[11].

Data from the Democratic Republic of Congo indicate that lung ultrasound is
not a daily practice. Knowledge of this practice among doctors in the DRC would
be an asset in improving patient management [12] [13]. The role of diagnosing
pulmonary pathologies and referring cases to the appropriate services is crucial,
and falls mainly to doctors. Indeed, a finding has been revealed in the DRC on the
need for further training of physicians in pulmonary ultrasound in order to enable
correct diagnosis, referral and management of pulmonary pathologies [14]. This
study aims to identify factors associated with the non-use of pulmonary ultra-

sound.

2. Methods

This was an analytical cross-sectional study conducted online in the Democratic
Republic of Congo during the period from September to December 2024. The
study population consisted of all Congolese physicians living in the Democratic
Republic of Congo. All Congolese doctors practicing in a hospital or in a program
and having freely agreed in writing or orally to participate in the study were in-
cluded. Foreign doctors and Congolese doctors living abroad were not included
in this study. Doctors who failed to answer two-thirds of the questions in the ques-
tionnaire were excluded from the study.

Sampling was non-probability. Sample size was appropriate. The sampling
method used enabled us to collect 363 participants. Data were collected from a
questionnaire designed using a Gmail link to be sent to a doctor via WhatsApp
whose telephone number we had. The recipient was asked to send the question-
naire to other doctors he or she knew, and so on. The questionnaire was put online
and could be filled in by any Doctor in the DRC, and the links and QR code to
access the study were distributed to correspondents via WhatsApp and to partic-
ipants who expressed an interest in the study and answered the questions directly.
Recruitment of participants was therefore mainly based on the “snowball effect”.
After validating consent, access to the questionnaire did not require identification,
and responses were completely anonymous. The principal investigator was re-
sponsible for collecting the data via a confidentiality code.

The variables of interest were the sociodemographic characteristics of the phy-
sicians (age, sex, medical specialty, years of experience, classification of facilities,

type of facility, having received specific training in lung ultrasound), knowledge
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of the indications for lung ultrasound, use of ultrasound.

3. Statistical Analysis

Data were collected using Excel 2010, then exported to SPSS for Windows version
26 for analysis. Categorical variables were presented as absolute and relative fre-
quencies. Proportions were compared using Pearson’s chi-square test or Fischer’s
exact test. Determinants of lung ultrasound use were examined in a univariate
model and were included in the logistic regression model when associated with
the dependent variable in the multivariate analysis. Variables not contributing sig-
nificantly (P = 0.05) were progressively excluded to obtain the final models. The
adjusted odds ratios calculated were used to estimate the degree of association

between the dependent variable and the independent variables. The value of p <

0.05 was taken as the threshold of statistical significance.

=

4. Results

= Use of ultrasound = No use of ultrasound

Figure 1. Proportion of physicians using lung ultrasound.

This figure shows that 221% or 60.9% of the doctors surveyed had already used
lung ultrasound, compared with 142% or 39.1% who had never used it (Figure 1).

Table 1 shows that doctors who have used lung ultrasound are general practi-
tioners (63%), followed by pediatricians and internal medicine specialists (13.1%
and 8.1% respectively). Other characteristics (gender, age, year of experience, type
of hospital attended) had no influence on the use of lung ultrasound.

Table 2 shows that the doctors who used lung ultrasound the most had a good
level of knowledge of lung ultrasound (70%), they thought lung ultrasound was
very useful or useful (54% and 38% respectively), lack of training was a barrier to
the use of lung ultrasound (81%), they had at least 3 out of 5 confidence in lung
ultrasound (31%, 26% and 17%), they thought that ultrasound equipment was not
easy to find (68%), and that interpretation (49%), time (30%) and technique (14%)
were challenges to the use of lung ultrasound (See Table 2).

Doctors who have used lung ultrasound believe it to be more reliable than those

who have never used it (19.9% vs. 13.4%), although in significantly different
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proportions in both cases, radiography was considered to be more reliable (46.2%

vs. 64.8%). Compared with those who had never used it, they thought it was more

useful in specific cases (73.8% vs. 57.8%), and they thought lung ultrasound had

the advantage of being quicker than radiography, compared with those who had
never used it (48.4% vs. 27.5%) (See Table 3).

Table 1. Sociodemographic characteristics of physicians using lung ultrasound.

Variable

Gender
Female
Male
Age
<30 years
30 - 39 years
40 - 49 years
=50 years
Year of experience
<5 years
5 - 10 years
11 - 20 years
>20 years

Specialty

Anaesthesia and intensive care

Surgery

Gynecology

General medicine

Internal medicine

Pediatrics
Other
Hospital

Health center

Private hospital

Public hospital

Other

Over all
(n = 363)

107 (29.0)

256 (71.0)

108 (29.7)
214 (59)
30 (8.3)

11 (3.0)

207 (57.0)
128 (35.3)
20 (5.5)

8(2.2)

9(2.5)
8(2.2)
4(1.1)
246 (67.8)
22 (6.1)
51 (14.0)

23 (6.3)

45 (12.4)
69 (19.0)
234 (64.5)

15 (4.1)

No use of
ultrasound
(n = 142)

49 (35.0)

93 (65.0)

45 (31.7)
82 (57.7)
12 (8.5)

3(2.1)

82 (58.0)
50 (35)
9 (6.3)

1(0.7)

0 (0.0)
2(1.5)
1(0.7)
107 (75.3)
4(2.8)
22 (15.5)

6(4.2)

19 (13.4)
28 (19.7)
87 (61.3)

8 (5.6)

Use of
ultrasound p
(n = 221)

0.092
58 (26.0)
163 (74.0)
0.800
63 (28.6)
132 (59.7)
18 (8.1)
8 (3.6)
0.500
125 (56.6)
78 (35.2)
11 (5.0)
7(3.2)
0.014
9 (4.1)
6(2.7)
3(1.4)
139 (62.9)
18 (8.1)
29 (13.1)
17 (7.7)
0.600
26 (11.7)
41 (18.5)
147 (66.5)

7 (3.2)
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Table 2. Physicians’ knowledge and attitudes regarding the use of lung ultrasound.

No use of Use of

Variable (gv:;;l) ultrasound ultrasound p
(n=142) (n=221)
Training 0.300
No 348 (95.9) 138 (97.2) 210 (95.0)
Yes 15 (4.1) 4(2.8) 11 (5.0)
Level of knowledge <0.001
Good 218 (60.0) 64 (45.0) 154 (70.0)
Poor 145 (40.0) 78 (55.0) 67 (30.0)
Opinion on ultrasound <0.001
Useless 4(1.1) 4(2.8) 0(0)
Not very useful 56 (15.0) 40 (28.0) 16 (7.2)
Useful 145 (40.0) 60 (42.0) 85 (38.0)
Very useful 158 (44.0) 38 (27.0) 120 (54.0)
Lack of training as a barrier 0.011
No 55 (15.0) 13(9.2)  42(19.0)
Yes 308 (85.0) 129 (98.8) 179 (81.0)
Cost as a barrier 0.300
No 216 (60.0) 89 (63.0) 127 (57.0)
Yes 147 (40.0) 53 (37.0) 94 (43.0)
Time as a barrier 0.700
No 338 (93.1)  133(93.7) 205 (92.8)
Yes 25 (6.9) 9(6.3) 16 (7.2)
Complexity as a barrier 0.400
No 279 (77.0) 106 (75.0) 173 (78.0)
Yes 84(23.0)  36(25.0) 48 (22.0)
Confidence level <0.001
1 (not at all confident) 74 (20.4) 54 (38) 20 (9.1)
2 (less confident) 63 (17.4) 25 (17.6) 38 (17.2)
3 (little confident) 110 (30.3)  41(28.9) 69 (31.2)
4 (confident) 73 (20.1) 16 (11.3) 57 (2.8)
5 (very confident) 43 (11.8) 6(4.2) 37 (16.7)
Ease of obtaining equipment <0.001
No 272 (75.0) 121 (85.0) 151 (68.0)
Yes 91(250)  21(15.0) 70 (32.0)
Interpretation challenge <0.001
No 211 (58.0) 99 (70.0) 112 (51.0)
DOI: 10.4236/0alib.1113452 5 Open Access Library Journal
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Continued
Yes 152 (42.0)  43(30.0) 109 (49.0)
Training Challenge 0.700
No 106 (29.0) 40 (28.0) 66 (30.0)
Yes 257 (71.0) 102 (72.0) 155 (70.0)
Technical challenge 0.004
No 272 (75.0) 118 (83.0) 154 (70.0)
Yes 91 (25.0)  24(17.0) 67 (30.0)
Time challenge 0.004
No 327(90)  136(95.8) 191 (86.0)
Yes 36 (9.9) 6 (4.2) 30 (14.0)

Table 3. Opinion on the comparison between ultrasound and radiography according to use
of lung ultrasound.

No use of Use of
Variable Over all ultrasound  ultrasound P
(n=363)  1-142) (=221
Reliability 0.003
Lung ultrasound 63 (17.4) 19 (13.4) 44 (19.9)
both 106 (29.2) 31 (21.8) 75 (33.9)
Chest X-ray 194 (53.4) 92 (64.8) 102 (46.2)
Use both <0.001
Specific cases 245 (67.5) 82 (57.8) 163 (73.8)
Never 37 (9.9) 34 (23.9) 3(1.3)
Rarely 53 (14.6) 20 (14.1) 33 (14.9)
Always 28 (7.7) 6 (4.2) 22 (10.0)
Before speed <0.001
No 217 (59.8) 103 (72.5) 114 (51.6)
Yes 145 (40.2)  38(27.5) 107 (48.4)
Before exposure 0.2
No 63 (17.3) 20 (14.1) 43 (19.5)
Yes 299 (82.7) 121 (85.9) 178 (80.5)
Before effusion 0.076
No 174 (47.9) 76 (53.5) 98 (44.3)
Yes 188 (52.1) 65 (46.5) 123 (55.7)
before pneumothorax 0.700
No 299 (82.6) 115 (81.6) 184 (83.3)
Yes 63 (17.4) 26 (18.4) 37 (16.7)
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Analysis of Table 4 showed that low level of knowledge, usefulness of ultra-
sound, confidence in ultrasound, challenge of ultrasound and low knowledge of
the advantage of pneumothorax diagnosis were factors associated with non-use of
lung ultrasound. After multivariate adjustment for these variables, low knowledge
(aOR: 2.1 IC 95%: 1.6 - 3.8), usefulness of ultrasound (aOR: 3.2 IC 95%: 1.9 - 5.8),
challenge of ultrasound (aOR: 3.1 IC 95%: 1.7 - 5.7), and low awareness of the
advantage over pneumothorax diagnosis (aOR: 2.3 IC 95%: 1.4 - 3.7), were the
factors independently associated with non-use of lung ultrasound among Doctors
in the DRC.

Table 4. Factors associated with non-use of lung ultrasound.

Univariate analysis Multivariate analysis
Variable
OR (IC95%) p aOR (IC 95%) p
Knowledge level
Good 1 1
Poor 1.9(1.1-3.1) 0.016 2.1(1.6-3.9) 0.011
Usefulness of ultrasound
Yes 1 1
No 34(1.7-6.8) <0.001  32(1.9-58) <0.001
Trust in ultrasound
Yes 1 1
No 22(1.3-3.7) 0.002 1.2 (0.7 - 1.8) 0.123
Time challenge
Yes 1 1
No 3.3(1.2-8.5) 0.016 3.1(1.7-5.7) 0.001

Recognition of advantage in pneumothorax diagnosis
Yes 1 1

No 2.1(1.3-09) 0.020 23(1.4-3.7) 0.015

5. Discussion

Given that ultrasound facilities are lacking in DRC healthcare facilities and are not
available in all hospitals, the use of lung ultrasound is poorly perceived by physi-
cians in the DRC. This study provides an in-depth look at the factors associated
with non-use of lung ultrasound in the Democratic Republic of Congo. Experi-
ences of lung ultrasound use may be hindered or facilitated by several factors re-
lated to the hospital environment, physician perception, tool characteristics and
patient experience. The main facilitators of lung ultrasound implementation are
related to local needs and the intrinsic characteristics of the technique.

In our study, there was a clear need for an affordable lung imaging technique

using low-maintenance materials. This is consistent with the qualitative results of
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studies conducted in Pakistan, Mozambique and Kenya [15] [16]. Lung ultra-
sound is integrated into clinical reasoning at the bedside and can speed up the first
diagnostic referral, even when chest radiography is available. Lung ultrasound is
thought to refine the clinical hypothesis or reduce doubts based on chest X-ray
alone (for example, to characterize pleural effusions). This streamlining of work-
flow is consistent with the qualitative results previously obtained in a pediatric
setting [15].

The absence of radiation also makes it an attractive technique for pregnant
women and children [17]. Other physicians have the willingness and motivation
to appropriate the technique, better prepare for technical procedures (e.g. pleural
puncture), gain training and experience, and acquire confidence in interpretation.
The factors identified in this study were low level of knowledge of the technique
(aOR: 2.1), non-utility of lung ultrasound (aOR: 3.2), lack of time challenge (aOR:
3.1) and non-recognition of the benefit in diagnosing pneumothorax (aOR:2.3).
Several studies have already identified several other factors, including the hospital
environment and physician perception.

Lack of resources to renew and maintain devices hinders their successful long-
term integration. Another study also showed that the absence of institutional
goodwill, practical guidelines and protocols was an obstacle [16]. Lack of use of
lung ultrasound is due to insufficient training or exposure to the technique, is also
a major obstacle as shown in this study [16]. We did not observe any differences
in perception between doctors with longer seniority and those with shorter sen-
iority. This is probably related to the fact that doctors with long seniority had had
very little exposure to ultrasound prior to the study.

There are some limitations and constraints that need to be considered when
interpreting the results of this study. There is a selection bias, as the subjects in
this study were drawn from the snowball sampling, and this could influence the
different frequencies observed. As this was a cross-sectional study, it is not possi-

ble to establish a causal relationship, only an association.

6. Conclusion

The study assessed the use of lung ultrasound among doctors in the DRC. It
showed that more than half of these doctors use lung ultrasound. Factors related
to level of knowledge, confidence in lung ultrasound and usefulness/challenge are

associated with non-use of lung ultrasound.
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