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Abstract 

Objective: To assess the knowledge, attitudes and practices declared among general practitioners (GPs) concerning the use of antibiotics for the treatment of ARI 
in children under 5 years in Lubumbashi.

Methods: A cross-sectional survey was conducted to assess the level of knowledge, attitude and practices concerning antibiotic prescribing among 67 GPs working 
in the pediatric setting in various health structures in Lubumbashi city, in the Democratic Republic of Congo. Data were collected from April 1st to June 30th, 2020.

Results: GPs had limited knowledge about antibiotic prescriptions (mean of 46% correct answers to 8 questions). Although they are generally concerned about 
antibiotic resistance (mean ± SD = 0.50 ± 0.68), and are unwilling to submit to pressure to prescribe antibiotics to meet patient demands and expectations (mean ± SD 
= –1.78 ± 0.31) and the requirements to prescribe antibiotics for fear of losing patients (mean ± SD = –1.67 ± 0.47), there was a lack of motivation to change prescribing 
practices (mean ± SD = −0.37 ± 0.94) and strong agreement that they themselves should take responsibility for tackling antibiotic resistance (mean ± SD = 1.24 ± 0.74). 
Multiple linear regression results showed that higher knowledge scores were associated with less avoidance of responsibility when prescribing antibiotics (β = 0.919; p 
= 0.000). 

Conclusion: To curb the over-prescription of antibiotics, it is not enough to improve knowledge in itself. The lack of motivation of physicians to change must be 
addressed through a systematic approach. These data show the need for interventions that support the rational prescribing of antibiotics.
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Introduction
Acute respiratory infections (ARIs) include all conditions 

of the respiratory tract, ranging from the common cold to 
lung infections. They are among the leading causes of infant 
morbidity and mortality in developing countries, accounting 
for 4.3 million of the 13 million infant deaths recorded each 
year worldwide [1]. This has led to a renewed interest in 
reducing morbidity and mortality associated with ARIs, which 
are mainly due to pneumonia [2].

Since most ARIs are caused by viruses, antibiotics have 
limited therapeutic value and should only be prescribed if 
a bacterial origin is suspected, documented and justi ied 
[2]. Studies report high rates of prescribing antibiotics for 
ARI in young children [3,4]. Contributing factors include 
physician diagnostic uncertainty, parents ‘expectation of 
receiving antibiotics, and physicians’ perceptions of parental 
satisfaction at the consultation [5,6]. 

The widespread use of antibiotics, whether appropriate or 
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inappropriate, has led to the emergence and spread of bacteria 
resistant to these molecules [7]. Resistance to antibiotics used 
among respiratory pathogens has become a common clinical 
problem [8]. Antibiotic resistance has emerged as one of the 
most serious global health development issues, threatening 
the optimal ability to treat common infectious diseases [9]. 
The irrational use of antibiotics has been observed in various 
parts of the world among those involved in prescribing, 
selling and taking drugs [10,11]. Physicians play an essential 
role in the global campaign against antibiotic resistance, 
through unspeci ied and unencrypted prescriptions [12,13]. 
It is important to understand how general practitioners (GPs) 
prescribe these drugs. GPs can defy good practice guidelines 
and prescribe antibiotics to meet patient expectations or avoid 
potential patient confrontations and complaints [12]. This 
process could involve other tradeoffs since most prescribers 
are aware of the side effects of overuse of antibiotics. Few 
studies have been conducted on the knowledge, attitudes and 
practices of health care providers regarding the correct use of 
antibiotics, especially in low-income settings.

In the Democratic Republic of Congo (DRC), symptoms of 
ARIs are the most common reason for seeking health care for 
children. Recommendations for the rational use of antibiotics 
for the treatment of ARIs in children have been formulated 
internationally and adapted into national guidelines [14,15]. 
The Integrated Management of Childhood Illnesses (IMCI) 
program has been implemented to address major child health 
problems in the DRC, including ARIs. Although there is this 
manual on IMCI, the current management of ARI in children 
in the DRC, particularly in general practice, is unclear. 
The knowledge, attitudes and practices of physicians in 
Lubumbashi on antibiotic prescribing for ARIs in children is 
limited. 

The aim of this study was to assess the knowledge, attitudes 
and practices declared among GPs regarding antibiotic 
prescribing for the treatment of ARIs in children under 5 years 
in Lubumbashi. Understanding these factors can help develop 
appropriate intervention strategies to improve antibiotic 
prescribing and dispensing practices for ARIs and reduce the 
spread of antibiotic resistance.

Materials and methods
Study design and settings

This study was conducted in Lubumbashi, in Haut-Katanga 
province. The city of Lubumbashi is located in the south-east 
of the DRC and has a population of nearly 4 million. This study 
focused on health centers (HC), general referral hospitals 
(GRH), private clinics (PC) as well as University clinics (UC).

The theoretical model proposed by Teixeira (Figure 1) was 
adapted for this study, developed on the basis of the theory 
of knowledge, attitudes and practices (KAP) [16] and revised 
on the basis of several systematic reviews [17,18]. Knowledge 

was tested using 8 standard questions [12,19,20] and attitudes 
were classi ied into 5 aspects (Figure 1) [17,18]:

Ignorance: a lack of concern about antibiotic resistance 
resulting from over-prescribing of antibiotics;

Fear: prescribing antibiotics for fear of losing patients or 
losing in potential con licts with patients;

Complacency: prescribing antibiotics to meet patient 
demands and expectations;

Responsibility avoidance: a belief that others (patients, 
governments and other professionals) are responsible for the 
problem of antibiotic resistance; and

Indifference: a lack of motivation to change antibiotic 
prescribing practices.

Data collection and quality control instrument

A 47-item questionnaire was developed to measure the 
knowledge, attitudes, practices and personal characteristics of 
physicians associated with antibiotic prescribing. Knowledge 
was measured using 8 questions, asking respondents to 
make a judgment on when antibiotics (or a type of antibiotic) 
should or should not be prescribed. Some questions have been 
borrowed from previous studies [12,20,21]. Three additional 
questions were added: two regarding antibiotic prescriptions 
for ARIs; and one on WHO recommendations for the use of 
antibiotics in primary health care. The questionnaire was 
closed and self-administered with for each question 4 or 5 
assertions of which only one had been considered correct. 
Respondents were also given the option to choose “Don’t 
know”. 

Attitudes were measured using 27 items on a 5-point 
Likert scale, with each subscale containing at least 3 items. 
These elements were adapted from 2 validated instruments, 
taking into account the results of several literature reviews 
[12]. Regarding practices, the irst 2 subscales were measured 
using 3 items each, drawing on the actions of “wanting, waiting 
and planning”, respectively, along a 5-point Likert scale, 
while the last used a single element estimating the number of 
patients with ARIs (out of 10) for whom antibiotics could be 
prescribed [12]. 

Figure 1: Theoretical framework of knowledge, attitudes and practices regarding 
antibiotic prescribing.
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Personal characteristics recorded in this study included 
age, gender, type of health facility where respondents worked, 
years of clinical practice, and training related to antibiotics. 

A pilot study was carried out with 10 physicians from 3 
health structures. Participants were invited to complete the 
questionnaire and provide comments on the relevance, clarity 
and dif iculty of the elements of the questionnaire. This has 
led to the adaptation, revision, addition or deletion of certain 
elements of the survey tool.

Sampling and data collection

This study was a survey consisting of interviewing general 
practitioners working in the pediatric context of different 
HC, GRH, UC and PC in the city of Lubumbashi chosen by 
random selection. In each health facility surveyed, general 
practitioners (if any) present during the survey period were 
approached and invited to participate in the survey. Data 
were collected from April 1st to June 30th, 2020. Each facility 
was visited by a pair of trained investigators. The recruited 
investigators received intensive training, covering the context 
of the current survey, detailed interpretation of the survey 
instrument and a survey simulation test.

Finally, a total of 5 investigators were recruited. GPs 
working in administrative departments and those whose tasks 
rarely involved prescriptions for antibiotics were excluded 
from the survey. The investigators explained the purpose and 
procedure of the study and obtained the informed written 
consent of each respondent before asking them to complete 
the questionnaire. On average, the investigation lasted 10 to 
15 minutes. The entire returned questionnaire was examined 
by the investigators, the missing elements (if any) being 
modi ied through additional on-site interviews. A total of 100 
questionnaires were distributed and 75 were returned. Of 
the returned questionnaires, 67 contained no missing items 
and were included for further analysis. This represented an 
effective response rate of 67%.

Data analysis

The percentages of respondents who gave a correct answer 
to each question and the total number of correct answers per 
participant were calculated. Each attitude item was coded 
to a 5-point Likert scale, with a negative score indicating 
disagreement and a positive score indicating agreement with 
relevant evidence-based good practice. Scores in the same 
subdomain were added and averaged (ranging from -2 to 2).
Prescribing practices were assessed using 3 indicators: 
percentage of prescriptions containing antibiotics for ARIs, 
mean score for antibiotic prescribing efforts, and mean score 
for efforts to reduce antibiotic prescriptions. The latter two 
were coded in the same way as the attitude measures, with 
a negative score indicating refusal and a positive score 
indicating favorable to reducing antibiotic prescriptions 
(ranging from -2 to 2).

Data were analyzed using descriptive statistics. For 
continuous data, the mean with standard deviation was used. For 
categorical data, frequency and percentages were calculated. 
Differences between respondents in their knowledge,
attitudes, and practices towards antibiotic prescriptions were 
examined using the Chi-square test (or Fisher’s exact test when 
recommended) as well as the parametric ANOVA test for the 
comparison of score means. Multiple linear regressions were 
used to examine correlations between level of knowledge and 
personal characteristics, attitudes and practices of antibiotic 
prescribing. Statistical analyzes were performed using STATA 
(version 12.0). A value of p < 0.05 was considered statistically 
signi icant. 

Ethical considerations

This study was approved by the medical ethics committee 
of the University of Lubumbashi (Approval number: 
UNILU/CEM/172/2019). The informed consent of all 
participants was requested after the initiation of the study. 
Con identiality was ensured and participants were informed 
that they had the right to withdraw from the study at any time 
without prior explanation from them. 

Results
Respondent personal characteristics

The 67 respondents had a mean age of 35.96 ± 4.09 years 
and most (62.69%) were men. More than half (59.70%) of the 
respondents worked in a PC. On average, respondents had 6 
years of clinical experience and only nearly 20% had received 
antibiotic training in the past two years prior to the survey 
(Table 1). 

Knowledge, attitudes and practices regarding antibiotic 
prescribing

On average, participants correctly answered three 
questions (SD = 1.33) out of a total of 8 (Table 2). Incorrect 
responses were most likely to appear in antibiotic therapy 
in bacterial pneumonia (95.52%), followed by antibiotic 
prescribing for upper ARIs (92.54%), ineffective antibiotics 

Table 1: Personal characteristics of respondents.
Variable Mean ± SD N (%)

Age (years) 35.96 ± 4.09
Gender
Female 25 (37.31)

Male 42 (62.69)
Type of health facility

Private clinic 40 (59.70)
University clinics 16 (23.88)

GRH / HC 11 (16.42)
Clinical experience (years) 6.31 ± 3.58

Had received antibiotic training in the past two years
No 54 (80.60)
Yes 13 (19.40)

GRH: General Reference Hospital; HC: Health Center; SD: Standard Deviation; 
N: Number; %: Pourcentage.
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in upper ARIs (79.10%) and effective antibiotic treatment for 
methicillin-resistant Staphylococcus aureus (55.22%). About 
30% of respondents could not determine which antibiotics 
cross the blood-brain barrier most effectively. On average, the 
antibiotic knowledge scores were not statistically different 
between GPs regardless of the type of health facility where 
they practice (p = 0.152).

On average, respondents reported a negative attitude 
towards rational antibiotic prescriptions in response 
to the pressures of patient expectations (complacency 
score = - 1.78 ± 0.31) and the demands of defensive practice (fear 
score = - 1.67 ± 0.47). There was a relatively high level 
of concern about antibiotic resistance resulting from 
overprescribing (ignorance score = 0.50 ± 0.68). However, a 
lack of motivation to change antibiotic prescribing practices 
was evident: a negative score was shown in indifference 
(-0.37 ± 0.94). Respondents were convinced that the 
solution to antibiotic resistance was their own responsibility 
(responsibility avoidance score = 1.24 ± 0.74) (Table 3). 

Respondents indicated that they would prescribe 
antibiotics to about 30% (SD = 11%) of children with upper 
ARIs. However, a relatively strong intention to reduce 
antibiotic prescriptions (mean score = 0.21 ± 1.29) was 
reported, compared to the intention to prescribe antibiotics 
(mean score = - 0.71 ± 0, 91). Attitudes and practices towards 
antibiotic prescriptions were not statistically different 
between physicians in different health facilities, with the 
exception of physicians University clinics who prescribe less 
antibiotics in cases of upper ARI (p = 0.047) and showed a 
more negative attitude towards antibiotic prescriptions in 
response to the pressures of patient expectations (p = 0.006) 
compared to physicians in other health facilities. 

Associations between knowledge score with personal 
characteristics, attitudes and practices

After multiple linear regressions, we found that the level 

of knowledge was not in luenced by personal characteristics 
of respondents. Neither age (β = 0.013; p = 0.844), nor gender 
(β = 0.217; p = 0.541), nor type of health facility (β = - 0.160; 
p = 0.476), nor clinical experience (β = 0.031; p = 0.676), nor 
training on antibiotic prescriptions (β = 0.135; p = 0.760) had 
shown any in luence on the level of knowledge of antibiotics 
(Table 4). 

We found that higher knowledge scores were associated 
with less responsibility avoidance when prescribing antibiotics 
(β = 0.919; p = 0.000). However, attitudes of complacency 
(β = 0.119; p = 0.820), ignorance (β = 0.294; p = 0.262), 
indifference (β = - 0.244; p = 0.112) and fear (β = - 0.123; 
p = 0.717) were not related to the level of knowledge (Table 5).

Neither the intention to prescribe the antibiotics in case of 
upper ARIs (β = 0.061; p = 0.245), nor the intention to prescribe 
the antibiotics in outpatients (β = - 0.013; p = 0.945), nor the 
intention to reduce antibiotic prescriptions in outpatients 
(β = 0.188; p = 0.152) was not associated with level of 
knowledge (Table 6).

Discussion
To our knowledge, this is the irst assessment of knowledge, 

attitudes and practices reported regarding antibiotic 
prescriptions for the treatment of ARIs in children by general 
practitioners working in pediatric settings in Lubumbashi. 

The present study found low levels of knowledge about 
antibiotics in participants who got a mean of 46% correct 
answers on antibiotic prescriptions (3.69 out of 8 questions), 
compared to 55% - 86% reported in studies previous studies 
carried out in the DRC [20], China [12,19] and Peru [21]. This 
lack of knowledge is even greater in antibiotic treatments 
for upper ARIs: 7.46% compared to 35% to 76% reported in 
previous studies [19-21]. This study reported that 20.9% of 
respondents knew that antibiotics do not reduce the duration 

Table 2: Knowledge of respondents regarding the antibiotic prescribing.

Questions 
Number (Pourcentages) of respondents giving a correct answer

p - valueTotal
(N = 67)

PC
(n = 40)

UC
(n = 16)

GRH/CS
(n = 11)

Antibiotics should not be prescribed for upper respiratory tract infections 5
(7.46%)

2 
(5.00%)

3 
(18.75%)

0 
(0.00%) 0.123

Metronidazole has the best activity against anaerobes 61
(91.04%)

39
(97.50%)

12
(75.00%)

10
(90.91%) 0.028

Methicillin resistant staphylococcus
aureus is resistant to beta- lactam antibiotics

30
(44.78%)

20
(50.00%)

5
(31.25%)

5
(45.45%) 0.443

Ceftriaxone most eff ectively crosses the blood-brain barrier 47
(70.15%)

30
(75.00%)

9
(56.25%)

8
(72.73%) 0.375

Aminoglycosides are very active if they are administered as parenteral once daily 63
(94.03%)

39
(97.50%) 13 (81.25%) 11

(100.00%) 0.044

Bacterial pneumonia (including one of the following symptoms: fast breathing, 
chest in-drawing or stridor) requires antibiotic treatment

3
(4.48%)

1
(2.50%)

1
(6.25%)

1
(9.09%) 0.597

Antibiotics do not reduce the duration and the occurrence of complications of 
upper respiratory tract infections 

14
(20.90%)

8
(20.00%)

3
(18.75%)

3
(27.27%) 0.845

The average number of patients taking antibiotics should be below 30 per 100 in 
a primary care facility

24
(35.82%)

16
(40.00%)

4
(25.00%)

4
(36.36%) 0.571

Overall score mean (SD) 3.69 
(1.33)

3.87 
(1.18)

3.12 
(1.75)

3.82 
(0.98) 0.152

PC: Private Clinic; GRH: General Reference Hospital; HC: Health Center; SD: Standard Deviation; %: Pourcentage.



General practitioners’ knowledge, attitudes and practices on antibiotic prescribing for acute respiratory infections in children in Lubumbashi, 
Democratic Republic of Congo

https://www.heighpubs.org/jprr 015https://doi.org/10.29328/journal.jprr.1001015

and occurrence of complications from upper ARIs. Only 7.46% 
of respondents knew that antibiotics are not indicated for the 
treatment of upper ARIs accompanied by fever. This correct 
response rate was less than 21% reported by Hoa, et al. [10]. 
We found that the presence of fever increased the prescription 
of antibiotics, although this sign does not necessarily indicate 
a bacterial infection [22]. It is essential to develop and 
implement educational programs that target the ability of 
healthcare professionals to accurately differentiate mild ARIs 
from pneumonia and that symptomatic treatment should only 
be given for colds [23,24]. As the Vietnamese study by Hoa, et 
al. [10], the present study shows that most of the respondents 
reported prescribing antibiotics for symptoms of upper ARIs, 
considering this practice to be good management of ARIs cases. 
Respondents to this study reported that they would prescribe 
antibiotics to 30% of affected patients compared to 40% in 

the study by Liu, et al. [12]. These misconceptions and the 
subsequent practice of providing antibiotics may be important 
factors behind the increase in antibiotic resistance [7,25]. In 
particular, healthcare professionals should be reminded that 
routinely administering antibiotics is not recommended for all 
febrile respiratory conditions. An unexpected and disturbing 
inding is that the estimated percentage of antibiotic use for 

cases of bacterial pneumonia was very low (4.48%). This 
indicates a serious lack of knowledge regarding the ability to 
recognize signs of pneumonia. 

Attitudes can interfere with practices. We found that 
participants in our study reported very negative attitudes 
toward pressures to prescribe antibiotics to meet patient 
demands and expectations, and demands to prescribe 
antibiotics for fear of losing patients. Several studies carried 
out in the United Kingdom, the United States, the Netherlands 
and Australia had shown that complacency and fear can be 
the main factors prompting physicians to prescribe antibiotics 
[26-29], which is inconsistent with what we found in this 
study. As in the Chinese study by Liu, et al. [12], participants 
in the present study also showed a positive attitude towards 
recognizing the negative consequences (antibiotic resistance) 
of over-prescribing, although this can be further reinforced 
by better knowledge. Therefore, the greatest challenge may 
lie in the lack of motivation of physicians to change practice 
as indicated by the negative mean score in the attitude 
of indifference. Indifference can lead to low intentions to 
reduce antibiotic prescriptions [12]. It is a positive sign that 
practitioners are taking responsibility for the ight against 
antibiotic resistance themselves. Contrary to the results 
of Liu, et al. [12], participants in this study were convinced 
that they are responsible for antibiotic resistance. A meta-
analysis by Costelloe, et al. [30] shows that the antibiotic 
prescriptions in primary care have contributed signi icantly to 
the development of antibiotic resistance. We believe that such 
a positive attitude can even lead to a reduction in antibiotic 
prescriptions if awareness is combined with continuing 
training. The campaign to reduce over-prescription of 
antibiotics in ARIs should take a systems approach, addressing 
issues related to both the knowledge and attitudes of 

Table 3: Attitudes and practices of respondents regarding antibiotic prescriptions

Variable 
Scores (Mean ± SD)

p - valueTotal
(N = 67)

PC
(n = 40)

UC
(n = 16)

GRH/CS
(n = 11)

Attitudes
Ignorance 0.50 ± 0.68 0.49 ± 0.56 0.39 ± 0.95 0.69 ± 0.63 0.539

Complacency -1.78 ± 0.31 -1.78 ± 0.27 -1.99 ± 0.39 -1.62 ± 0.04 0.006
Fear -1.67 ± 0.47 -1.70 ± 0.36 -1.46 ± 0.73 -1.85 ± 0.25 0.084

Responsibility avoidance 1.24 ± 0.74 1.23 ± 0.73 1.14 ± 0.94 1.45 ± 0.31 0.545
Indiff erence -0.37 ± 0.94 -0.45 ± 0.90 -0.33 ± 0.99 -0.12 ± 1.08 0.591
Pratiques

Prescribe antibiotics in upper ARIs 2.94 ± 1.17 3.50 ± 1.21 1.25 ± 1.11 3.36 ± 1.64 0.047
Prescribe antibiotics in outpatients -0.71 ± 0.91 -0.81 ± 0.92 -0.42 ± 0.95 -0.79 ± 0.82 0.337

Reduce the prescription of antibiotics in 
outpatients 0.21 ± 1.29 0.11 ± 1.26 0.72 ± 1.45 -0.18 ± 1.01 0.155

PC: Private Clinic; GRH: General Reference Hospital; HC: Health Center; SD: Standard Deviation; %: Pourcentage.

Table 4: Multiple linear regression on personal characteristics of the respondents in 
relation to the antibiotic knowledge score

Variable Coeffi  cient Standard error t - value p - value
Age 0.013 0.066 0.20 0.844

Gender 0.217 0.354 0.61 0.541
Health facility -0.160 0.223 -0.72 0.476

Clinical experience 0.031 0.074 0.42 0.676
Training on antibiotic 

prescriptions 0.135 0.438 0.31 0.760

Constant 2.732 2.055 1.33 0.189

Table 5: Multiple linear regressions on attitudes related to the antibiotic knowledge score.
Variable Coeffi  cient Standard error t - value p - value

Indiff erence -0.244 0.151 -1.61 0.112
Fear -0.123 0.337 -0.36 0.717

Complacency 0.119 0.521 0.23 0.820
Responsibility avoidance 0.919 0.236 3.89 0.000

Ignorance 0.294 0.259 1.13 0.262
Constant 2.315 0.842 2.75 0.008

Table 6: Multiple linear regressions on practices related to the antibiotic knowledge score.

Variable Coeffi  cient Standard 
error t - value p - value

Prescribe antibiotics in upper ARIs 0.061 0.052 1.18 0.245
Prescribe antibiotics in outpatients -0.013 0.184 -0.07 0.945

Reduce the prescription of antibiotics 
in outpatients 0.188 0.130 1.45 0.152

Constant 3.460 0.263 13.16 0.000
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physicians. Training programs and practice guidelines should 
target key knowledge gaps for prescribing physicians (eg, 
prescribing antibiotics for upper ARIs). More needs to be done 
to motivate physicians to change their prescribing behavior.

The strength of our study is the inclusion of general 
practitioners who provided health services to children in 
public and private health facilities in the city. The study ills an 
important gap in the literature documenting the prescriptions 
of antibiotics for ARI in children in Lubumbashi.

However, there are some limitations. We did not assess 
the knowledge and practice of general practitioners in the 
diagnostic process, although we do recognize that misdiagnosis 
can contribute to inappropriate antibiotic prescribing. The 
scenarios do not fully re lect the actual situation because a 
clinical examination could not be performed. Additionally, 
we relied on respondent self-report and did not assess actual 
practice by observing clinical performance of healthcare 
professionals or using a simulated client method. Attempts to 
generalize the results of this study should be cautious. 

Conclusion
General practitioners treating ARIs in children in 

Lubumbashi have little knowledge of antibiotic prescriptions. 
This is marked by a high level of prescription of antibiotics 
for upper ARIs in particular. These GPs worry about antibiotic 
resistance resulting from over-prescribing antibiotics and are 
taking responsibility for themselves. Improved knowledge 
can lead to greater motivation and lead to fewer prescriptions 
for antibiotics.
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