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Abstract 

A survey was conducted online from December 30, 2020 to January 21, 2021, among the population of Lubumbashi city, 
to assess Knowledge, Attitudes and Practices (KAP) towards COVID-19. The resource persons were self-selected at 
random, to have freely accepted to answer the online questionnaire. A total of 487 people (50.7% of women), with an 
average age of 28.3 ± 7.7 years, were interviewed. Overall, 98.2% said they were aware of COVID-19. This knowledge 
comes from several sources dominated by television (42.7%). Several respondents (71.9%) admitted to being afraid of 
human-to-human transmission of COVID-19; while 72.1% hope that this disease will stop one day. Protective practices 
against COVID-19 contamination are dominated by wearing a surgical mask, social distancing and hand washing 
(66.9%). Self-medication either with medicinal plants or with conventional drugs are the most recommended practices 
by the questioned people, in case of symptoms related to COVID-19 (70.6%). Most medicinal plants [predominated by 
Eucalyptus globulus Labill. (45.9%, n = 344)] and conventional drugs [predominantly aspirin (41.5%; n = 41)], cited in 
this case, are reported in various studies as being used in the management of patients with COVID-19. In general, the 
KAPs observed vary considerably according to the gender and study level of the questioned people. The level of 
knowledge about COVID-19 among the population of Lubumbashi seems satisfactory and its management acceptable. 
Practices to control the COVID-19 symptom are predominated by the use of both conventional and non-conventional 
medicine. However, sensitization of the population of Lubumbashi for a better knowledge and adequate management 
of this virus is desirable. 
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1. Introduction

COVID-19 disease is rampant around the world today, killing more than 2 424 060 people across 223 countries [1]. This 
disease, first declared on December 8, 2019 in China in Wuhan, has spread very quickly across several countries, 
creating a global health emergency; as it was declared in March 2020 by the WHO as a pandemic [1–3]. In DR Congo, the 
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first case of COVID-19 was declared in Kinshasa on March 10, 2020 [4]. On the date we submitted this article, DR Congo 
has 24 794 confirmed cases including 695 deaths [5]. In the Haut-Katanga province, the first case of COVID-19 was 
declared in Lubumbashi on April 24, 2020 [6], and on February 17, 2021, said province has totaled 1160 confirmed 
cases and 12 deaths [5]. 

To limit the spread of the COVID-19 pandemic across the world, several measures, including social distancing, the 
wearing of masks, hand washing and the use of disinfectants, have been put in place [7]. These measures decreed by the 
World Health Organization (WHO), were relayed in DR Congo by the ministry of health and disseminated through 
websites, newspapers, radio and television broadcasts, as well as in the form of posters placed on public places [4]. This 
information aims in particular to provide the population with various knowledge related to the COVID-19 pandemic 
and the recommended measures, in order to enable them to protect themselves against this pandemic [8]. On the other 
hand, several information continued to be published, in particular on the treatment using different types of drugs [9], 
medicinal plants [3,10,11], and as well as vaccines, against the COVID-19 pandemic [12].  

It is recognized that the behavior and practices adopted by the population are strongly influenced by their levels of 
knowledge and the types of information available to them [13, 14]. This shows the importance of assessing the 
knowledge, attitudes and practices adopted by the population in the face of the COVID-19 pandemic, in view of the 
volume and diversity of information shared [8,15]. To date, several works have already been carried out in this direction, 
in several countries around the world [2, 8, 13–17]. In DR Congo, currently four studies have already been carried out 
on the KAPs especially among (i) workers in private pharmacies, in the commune of Kintambo in Kinshasa [4]; (ii) 
among students of the Higher Institute of Medical Techniques (from French, Institut Supérieure des Techniques 
Médicales, abbreviated ISTM) in Lubumbashi [6]; (iii) among the general population in Gbado-Lite city [18]; and (iv) 
general population in Mbujimayi city [19]. No such study has been carried out among the general population in Haut-
Katanga province, and even less in the city of Lubumbashi. In addition, the practices studied among ISTM students in 
Lubumbashi were not presented explicitly. It is within this framework that this study set the main objective of assessing 
the knowledge, attitudes and practices of the population of Lubumbashi in the face of the COVID-19 pandemic. 

2. Material and methods 

2.1. Study area and design 

This is a cross-sectional descriptive study carried out in the Lubumbashi city (Figure 1), Haut-Katanga province, in the 
south-east of DR Congo [20]. Lubumbashi city is located between 11°27’ and 11°47’ south latitude, and between 
27°20’and 27°40’ east longitude [21]. With an area of 747 km², this city is subdivided into 44 neighborhoods, distributed 
into 7 communes [22]. The Lubumbashi city is home to a diversity of people, coming from all the provinces of DR Congo; 
this population speaks mainly Swahili and French [23]. There has not been a census everywhere in the country since 
1984, the available data on the population come from projections made with the population growth rate [24]. In 2021, 
the inhabitants number of the Lubumbashi city is estimated at 2 584 000, i.e. a density of 3,459 inhabitants/km² [25]. 
The health profile of this city is that of tropical regions, characterized by the predominance of infectious and parasitic 
diseases [26, 27]. The provision of health care is based on conventional medicine and traditional medicine [28]. 

2.2. Study population and sample size calculation 

Given the lack of data on KAPs toward current COVID-19 pandemic in several segments of the population of the 
Lubumbashi city, we have targeted the general population. The sample size was calculated on the basis of the estimated 
population size of the Lubumbashi city (2 584 000) [25]. Equations 1 [29, 30] and 2 [30,31] were used to calculate and 
adjust the sample size. The number of questionnaires to be shared was calculated considering a response rate of 
approximately 30%, for an online survey [32]. 

Equation 1: n = ((Z_α) ^2 ⋅ p ⋅ (1 - p))/i ^2 = ((1.96) ^ (2) ⋅ 0.5 ⋅ (1 - 0.5))/ (0.05) ^2 = 384.16 

Equation 2: n (adj)= n/((n-1)/N + 1) =384.16/ ((384.16 - 1)/2584000 +1) = 384. 

With n = sample size for a population with indefinite size; Zα = Z value corresponding to the error margin of 0.05; p = 
proportion of the population experiencing COVID-19 pandemic (generally set at 0.5 for a population whose true value 
is unknown) [30]; i = the used error margin. In the equation 2, nadj = adjusted sample size and N = the study population 
size. The minimum sample size being calculated at 384 respondents, the number of questionnaires to be shared was 
calculated at 1280. In practice, the questionnaire was sent to around 2000 people, of whom 503 took part in the survey 
in the city of Lubumbashi. 



  World Journal of Biology Pharmacy and Health Sciences, 2021, 05(03), 001–018 

3 

 

Figure 1 Administrative map of the Lubumbashi city (Map generated with the Qgis 3.16.1 Hannover software) 

2.3. Questionnaire and data collection 

A 30-items questionnaire was programmed online with the SurveyHeart 4.2 mobile application 
(https://www.surveyheart.com/). This questionnaire was composed in 3 sections, written in French, and respectively 
concerning knowledge (Table 2), attitudes (Table 3) and practices (Table 4) toward COVID-19. The online survey was 
preferred because of its ability to collect data without coming into contact with respondents [32], especially in the 
current conditions where the mobility of many people is reduced due to the second wave of the COVID-19 pandemic. 
The questionnaire was shared through personal contacts and social networking groups, that were identified in 
universities and schools, socio-cultural associations, as well as churches. The questionnaire has been programmed to 
receive only one response per respondent to avoid duplication. The comprehension of the survey questions was first 
tested on 20 people chosen at random, then the questionnaire was corrected on the basis of preliminary results. For 
data collection, the link to the questionnaire was activated from December 30, 2020 to January 21, 2021. People 
constituting the sample for this study were randomly self-selected, freely agreeing to answer the online questionnaire. 
It is important to stress that the inaccessibility of people who do not have smartphones or do not have access to the 
network connection, as well as people unable to read and/or understand the questions is a major limitation presented 
by the methodology of this study. 

2.4. Ethical considerations 

This study was approved by the Faculty of Pharmaceutical Sciences of the University of Lubumbashi and was conducted 
according to the ethical guidelines of the Helsinki Declaration [33]. Anyone who received the questionnaire link was 
free to participate or not in this survey. An explanatory note was added at the beginning of the questionnaire to allow 
those asked to understand the objectives of the study and the policy on the use of the data, in order to consent or not to 
participate. 
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2.5. Data processing 

2.5.1. Verification 

At the end of the survey, the questionnaire link was deactivated, and the data table was downloaded as a Microsoft Excel 
file, in xlsx format. The variable “Residence address” was used to identify responses from outside the study area. Thus, 
responses from people living outside the Lubumbashi city, and the questionnaires Completed to less than 50% were 
excluded from the database. From 521 questionnaires received during the survey, 18 that came outside the study area 
and 16 that were completed to less than 50%, were discarded, which gave a total of 487 questionnaires retained for the 
statistical analyzes. 

 

Figure 2 Data collection and verification scheme 

2.5.2. Statistical analysis 

Descriptive statistics were used for the quantification of modalities of qualitative variables and description of 
quantitative data, as well as their presentation in the frequency tables and graphs. The comparison of the proportions 
and the correlation tests between the qualitative variables were carried out with the chi-square test and the exact 
Fischer test. The different combinations of medicinal plants, drugs and honey in some recipes recommended by the 
respondents were shown in the form of a network graph (Figure 3), generated with Cytoscape 3.8.2 
(https://cytoscape.org/) software, with Organic layout [34, 35]. The Z test was used to compare the means age between 
males and females, and each of these groups with the total sample. Descriptive analyzes and statistical tests were carried 
out with XLSTAT 2020.5.1.1048, in the confidence and the significance level set at 0.95 and 0.05 respectively. 

3. Results  

3.1. Characteristics of the surveyed people  

The 487 people who participated in this study are in the statistically comparable proportions (p = 0.834) between 
women and men (Table 1). This population is on average 28.3 ± 7.7 (95% CI = 27.6 - 29.0) years old and predominated 
by people between 20 and 30 years old, while the youngest and oldest are respectively 15 and 70 years old. The mean 
age of the total sample and that of women (25.8 ± 6.2 years; 95% CI = 25.1 - 26.6), are significantly lower (p < 0.0001) 
than that of men (31 ± 8.2 years; 95% CI = 29.9 - 32.0). Study level is dominated by academics (54%), and marital status 
by married (49.5%) and single (47.2%). The intersection between gender and educational level showed a statistically 
significant correlation (p < 0.0001). In fact, all the people at the primary level are women, those at the secondary level 
are predominantly women (71.1%; n = 211), while academics are mostly men (65.8%; n = 263). The professions 
exercised by the resource persons are diverse, but it emerged that some of the people interviewed were still pupils or 
students, while other people declared that they did not exercise any profession at the time of the survey. It is also 
important to point out that a significant number (25.1%) of people surveyed did not answer the question concerning 
their professions or occupations. The surveyed people live in all the communes of the Lubumbashi city, in the 
proportions shown in the Table 1. The tribal belonging of the surveyed people is marked by the presence of 52 tribes, 
from both Haut-Katanga and other provinces of DR Congo. Three most represented tribes are notably the Luba Kat 
(21.2%), Bemba (15.8%) and Lunda (13.8%). 
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Table 1 Sociodemographic information of resource persons. 

Variables Modalities n % 
Gender Female 247 50.7 

Male 231 49.3 
Age Less than 20 years old 12 2.5 

20 to 30 years 327 67.1 
31 to 40 years 110 22.6 
41 to 50 years 19 3.9 
51 to 60 years 7 1.4 
61 years and more 3 0.6 
No answer 9 1.8 

Marital status Married 241 49.5 
Single 230 47.2 
Widow 8 1.6 
Divorced 6 1.2 
No answer 2 0.4 

Study level Primary 10 2.1 
Secondary 211 43.3 
Academic 263 54.0 
No answer 3 0.6 

Profession or occupation at the 
time of the survey 

Pupil 7 1.4 
Student 74 15.2 
Medical professions  96 19.7 
Other professions 147 30.2 
No occupation 41 8.4 
No answer 122 25.1 

Tribes Luba Katanga 103 21.2 
Bemba 77 15.8 
Lunda 67 13.8 
Luba Kasaï 59 12.1 
Tshokwe 27 5.5 
Hemba 12 2.5 
Lamba 7 1.4 
Fuliru 7 1.4 
Other tribes (44) 89 18.3 
No answer 39 8.0 

Residential communes at the 
time of the survey 

Annexe 93 19.1 
Kamalondo 11 2.3 
Kampemba 88 18.1 
Katuba 92 18.9 
Kenya 21 4.3 
Lubumbashi 94 19.3 
Ruashi 88 18.1 

3.2. Knowledge 

Almost all of the surveyed people (98.2%) said they were aware of the COVID-19. Academics (97.7%; n = 263) and 
people with secondary education (99.1%; n = 221), are the most likely to claim this knowledge, compared to those at 
primary level (p = 0.003). Several information sources on the COVID-19 have been cited and are predominantly on 
television (42.7%) (Table 2). The chi-square test showed a significant correlation (p < 0.0001) between the study levels 
of the surveyed people and the information sources they used. So, Table 2 shows that academics mostly used television 
and the internet, while people with secondary education, used mostly the television and social networks; and those with 
primary level mostly exploited friends and social media. 
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Table 2 Knowledge of people investigated on COVID-19 

Variables Modalities 

Total 
sample 

% according to the 
gender 

% according to the study level 

n % 
F 
n=247 

M 
n=231 

² 
PR 
n=10 

SE 
n=211 

UN 
n=263 

² 

Knowledge Yes 478 98.2 98.8 97.4 
ns 

90.0 99.1 97.7 
** 

No 9 1.8 1.2 2.6 10.0 0.9 2.3 
Information 
sources 

Television 208 42.7 48.2 36.8 

* 

20.0 48.8 39.2 

*** 

Social networks 124 25.5 29.2 21.4 30.0 28.4 28.4 
Websites 77 15.8 9.1 23.1 0.0 6.2 24.3 
Friends 22 4.5 4.0 5.1 30.0 5.2 3.0 
Radio 20 4.1 2.8 5.6 0.0 2.8 5.3 
Family members 20 4.1 5.5 2.6 20.0 7.1 0.8 
Newspaper 16 3.3 1.2 5.6 0.0 1.4 4.9 

Infection type Viral 385 79.1 77.5 80.8 
ns 

60.0 73.0 87.2 
*** Bacterial 61 12.5 12.6 12.4 0.0 15.2 11.0 

No idea 41 8.4 9.9 6.8 40.0 11.8 3.8 
Means of 
transmission 

Respiratory droplets 281 57.7 49.0 67.1 

** 

0.0 40.8 73.7 

*** 

Contact with contaminated 
objects 

81 16.6 15.4 17.9 10.0 19.9 14.4 

Close contact with the infected 
person 

72 14.8 19.4 9.8 60.0 19.4 9.5 

No idea 46 9.4 14.6 3.8 30.0 16.6 2.3 
Contaminated water 5 1.0 0.8 1.3 0.0 2.4 0.0 
Contaminated food 2 0.4 0.8 0.0 0.0 0.9 0.0 

Incubation 
time 

1 to 14 days 318 65.3 62.8 67.9 

ns 

20.0 55.0 75.2 

*** 
3 à 7 days 46 9.4 11.1 7.7 20.0 12.3 6.8 
More than 14 days 46 9.4 5.9 13.2 0.0 6.6 12.2 
No idea 77 15.8 20.2 11.1 60.0 20.1 5.7 

Main clinical 
manifestations 

Fever, headache and dry cough 336 69.0 69.6 68.4 

ns 

30.0 57.8 80.2 

*** 

Shortness of breath and difficulty 
in breathing 

100 20.5 16.6 24.8 40.0 27.0 14.8 

Tired 12 2.4 3.2 1.7 20.0 2.8 1.5 
Stuffy nose with discharge 11 2.3 3.4 0.9 0.0 4.7 0.4 
Sore throat and myalgia 5 1.0 1.2 0.9 0.0 0.9 1.1 
No idea 23 4.7 5.9 3.4 10.0 6.6 1.9 

Most sensitive 
people 

Old 249 51.1 49.8 52.6 

ns 

50.0 41.2 59.3 

* 

Everyone 123 25.3 24.9 25.6 50.0 34.1 17.4 
People with other diseases 66 13.5 13.0 14.1 0.0 12.3 14.8 
Old and young 22 4.5 5.1 5.1 0.0 2.4 6.5 
Young 9 1.8 3.4 0.0 0.0 0.0 0.0 
Young adults 3 0.6 0.4 0.9 0.0 0.5 0.8 
No idea 15 3.1 4.3 1.7 0.0 5.2 1.1 

Most affected 
organ system 

Respiratory 380 78.0 71.9 84.6 

* 

40.0 57.3 96.6 

*** 

Cardiovascular 15 3.1 5.5 0.4 0.0 6.6 0.4 
Digestive 9 1.8 2.4 1.3 0.0 2.8 1.1 
Muscular 5 1.0 0.4 1.7 0.0 0.9 1.1 
Nervous 3 0.6 0.4 0.9 0.0 1.4 0.0 
Genitourinary 1 0.2 0.4 0.0 10.0 0.0 0.0 
No idea 74 15.2 19.0 11.1 50.0 30.8 0.8 

Do you feel 
informed 
about COVID-
19? 

Yes 310 63.7 55.3 72.7 

* 

30.0 53.6 73.8 

*** 
No 177 36.3 44.7 27.3 70.0 46.4 26.2 

F = females; M = males; ² = appreciation of the correlation (with the chi-square test); ns = non-significant correlation (p ≥ 0.05); * = significant 
correlation (p < 0.05); ** = very significant correlation (p < 0.005); *** = very highly significant correlation (p < 0.0005); PR = primary; SE = 

secondary; UN = academic 

COVID-19 is essentially known as a viral infection (79.1%). Statistically significant correlations (p < 0.0001) were 
observed between good knowledge of the causal agent and level of study, as well as the used information source. This 
good knowledge of the causal agent was found among people with secondary education (73.0%) and academics 
(87.2%), as well as those who obtained information from websites (92.2%; n = 77), television (87.0%; n = 208), and 
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newspapers (81.3%; n = 16). The main transmission route of COVID-19 was cited by 57.7%, as respiratory droplets. 
Men are the most (67.1%; n = 231) to have this good information compared to women (49.0%; n = 247) (p < 0.0001). 
According to the source of information, the good knowledge was provided in essentially by newspapers (93.8%), and 
websites (84.4%) (p < 0.0001). Compared to study levels, academics are the most likely (73.3%) to have the correct 
information on the main transmission route (p < 0.0001). 

According to most of resource people (67.5%), the incubation period for COVID-19 is from 1 to 14 days. It is also 
important to mention that a sizeable fraction (15.8%) of resource persons said they had no idea how long this infection 
should incubate. The correct knowledge on the incubation time (1 to 14 days), was observed mostly (p < 0.0001) among 
academics and people who exploited websites (79.2%), newspapers (75.0%), and television (73.1%) as information 
source. In addition, people not knowing this information are predominantly people with primary education level 
(60.0%; n = 10) and those whose information on the COVID-19 has been given by family members (75.0%; n = 20). 

The first clinical manifestations of COVID-19 were cited by the majority (69.0%) of resource persons as being fever, 
headache and dry cough. The correlation of this knowledge with the study level and the information source is 
statistically significant (p < 0.0001). This correlation has shown that academics and those who have been informed by 
newspapers, and websites are the most likely to have the right knowledge about this. According to 51.1% of informants, 
the old are the most susceptible to COVID-19 compared to other categories of the population. The chi-square test 
showed that academics are the most likely (59.3%; p = 0.038) to know the category of people most susceptible to COVID-
19, and that newspapers were found to be the majority source (87.5%; p < 0.0001) of correct information about this. 
The respiratory system was cited by 78% of informants as the organ system affected by COVID-19 infection. Men 
(84.6%) are the most numerous (p = 0.029) to have this good knowledge compared to women (71.9%). Compared to 
study levels, academics (96.6%) are in a significant majority (p < 0.0001), among those who have good knowledge of 
the organ system concerned. In addition, newspapers (100%) and websites (98.7%), turned out to be the majority 
sources (p < 0.0001) of good information on the organ system affected by COVID-19. Despite their knowledge and 
information sources, 63.7% of all resource people said that they feel sufficiently informed about the COVID-19, while 
36.3% have acquired insufficient information regarding the aforementioned disease. Men (72.7%) were significantly in 
the majority (p = 0.010) among those feeling sufficiently informed. Academics (73.8%) and those who have been 
informed through newspapers (75.5%) and radio (75.0%) are also predominant (p < 0.0001) among people who feel 
informed about the COVID-19; compared respectively with people of other study levels and those used other 
information sources. 

3.3. Attitudes 

With regard to the knowledges about COVID-19 observed in the surveyed population, Table 3 shows the results related 
to attitudes towards this disease. Most (71.9%) of the surveyed population admitted to being afraid by the human-to-
human transmission of COVID-19. This attitude is comparable for men and women (p = 0.842); while it varies 
significantly depending on the study level (p = 0.002). People with secondary education (75.4%) and academics (70.4%) 
are said to be more frightened than people with primary education (50.0%). About ¾ (72.1%) of the surveyed 
population hope that the COVID-19 pandemic can stop and return to normal life. This hope was mainly (p < 0.0001) 
observed in men (78.6%) compared to women (66.0%). Academics are also the most likely (p < 0.0001) to hope for the 
end of the COVID-19 pandemic, compared to people at other study levels. A significant fraction (61.8%) of the total 
sample feel able of supporting the emergence of this pandemic. This feeling did not show any variation with the gender 
or the study level of those surveyed. It is important to mention that a small proportion (32.6%) of the surveyed 
population admitted to being impacted in their lives by the COVID-19 pandemic. In relation to this attitude, no variation 
in proportion was statistically observed either in gender (p = 0.427) or the study level (p = 0.059). 

Several elements were cited by resource people as a major concern regarding the COVID-19 pandemic. These concerns 
are predominantly family health (35.6%) and the closure of schools and universities (16.2%). The citation frequencies 
of these concerns do not vary significantly with gender (p = 0.213); whereas a significant variation was observed in 
relation to the studies levels (p = 0.026). Indeed, family health and the closure of schools and universities are 
predominant concerns among those with secondary education and academics, while family health and the closing of 
churches are predominant among those with a primary educational level (Table 3). Among the obstacles related to 
COVID-19, which are encountered by those surveyed, the curfew was the most cited (38.4%) compared to several 
others. It should be noted that 16% of all resource persons declared having no obstacles in their life during the COVID-
19 pandemic. Significant variations were observed in relation to gender (p < 0.0001) and study levels (p < 0.0001). 
Beside the curfew, people who know no obstacles (26.5%) predominate among women, while mass event cancellation 
predominates among men (25.1%). In relation to the study level, the most of people with primary education (70.0%) 
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declared that they had no obstacles; while the curfew is the major obstacle for those with secondary education (62.1%) 
and the cancellation of mass events, for academics (25.1%). 

Table 3 Information related to the attitudes of people surveyed, in relation to the COVID-19 

Questions Answers 
Total 
sample 

% according to the 
gender 

% according to the study 
level 

n % F M ² PR SE UN ² 
Are you afraid of human-to-
human transmission of 
COVID-19? 

Yes 350 71.9 70.4 73.5 
ns 

50.0 75.4 70.4 
** No 115 23.6 25.3 21.8 40.0 19.0 26.2 

I do not care 22 4.5 4.3 4.7 10.0 5.6 3.4 
Are you hoping the pandemic 
will stop and return to normal 
life? 

Yes 351 72.1 66.0 78.6 
*** 

60.0 61.1 80.0 
*** No 80 16.4 26.5 5.6 20.0 29.9 5.7 

I am not sure 56 11.5 7.5 15.8 20.0 9.0 13.3 
Do you think you can handle 
the emergence of the COVID-
19 pandemic in your lifetime? 

Yes 301 61.8 69.6 53.4 

ns 

60.0 68.7 55.9 

ns 
No 127 26.1 23.3 29.1 20.0 18.0 33.1 
I am not sure 57 11.7 7.1 16.7 20.0 12.3 11.0 
No answer 2 0.4 0.0 0.9 0.0 0.9 0.0 

Has the COVID-19 pandemic 
had an impact on your daily 
life? 

Yes 437 89.7 88.1 91.5 
ns 

80.0 88.6 90.9 
ns No 50 10.3 11.9 8.5 20.0 11.4 9.1 

What would be your major 
concern about the Covid-19 
pandemic? 

Family health 159 32.6 36.0 34.2 

ns 

40.0 23.7 38.8 

* 

Closure of schools and 
universities 

157 32.2 31.2 28.2 10.0 46.0 22.4 

My own health 88 18.1 15.4 20.9 0.0 12.3 23.6 
Closing of churches 40 8.2 7.1 9.4 20.0 6.6 9.1 
Nothing worries me 32 6.6 9.1 3.8 30.0 10.4 2.7 
Be quarantined 11 2.3 1.2 3.4 0.0 0.9 3.4 

What is the biggest obstacle in 
your daily life during the 
COVID-19 pandemic? 

Curfew 187 38.4 48.2 27.8 

*** 

20.0 62.1 20.5 

*** 

Cancellation of mass 
events 

79 16.2 7.9 25.2 0.0 6.1 25.1 

No obstacle 78 16.0 26.5 4.7 70.0 24.2 6.5 
Difficulty getting to 
work 

49 10.1 5.9 14.5 10.0 0.9 17.5 

Lack of protective 
equipment 

42 8.6 6.3 11.1 0.0 2.8 13.7 

Price increase 25 5.1 3.0 7.7 0.0 1.9 8.0 
Cancellation of trips 19 3.9 2.0 5.9 0.0 0.5 6.8 
Lack of foods 8 1.6 0.3 3.0 0.0 1.4 1.9 

F = females; M = Males; PR = primary; SE = secondary; UN = academic, ² = appreciation of the correlation; ns = non-significant correlation (p ≥ 
0.05); * = significant correlation (p < 0.05); ** = very significant correlation (p < 0.005); *** = very highly significant correlation (p < 0.0005). 

3.4. Practices 

To protect against contamination with COVID-19, several practices were cited by the surveyed people. These practices 
are predominated by the combination of wearing surgical mask, distancing and washing hands. The citation frequencies 
of different protection practices vary significantly (p < 0.0001) with gender and study level. Women also cited staying 
at home (16.2%), in addition to wearing a surgical mask, distance and hand washing (47.4%), which remain very much 
preferred by men (88.0%). A significant number (40.0%) of people with primary education reported that they do not 
take any special measures to protect against COVID-19. In contrast, most people with a secondary education (41.7%) 
and academics (69.1%) reported that they combine wearing a surgical mask, distancing and the hands washing. 

In the presence of symptoms related to COVID-19, the surveyed population recommends various practices (Table 4). 
Self-medication with medicinal plants is the sole practice for most (52.8%) of surveyed people. It is also important to 
note that 4.1% recommended self-medication with conventional drugs (Table 5). Self-medication with medicinal plants 
is also recommended by 65.1% of those who prefer to stay at home (n = 82), 38.9% of those who prefer to go to a 
hospital (n = 126) and 10% of those who prefer self-medication with conventional drugs (n = 10); which gives a total of 
70.6% of people advocating taking herbal remedies to fight the symptoms of COVID-19, among total sample. In total, 21 
species of medicinal plants (Table 5) and 17 conventional drugs (Table 6) were cited. Plants are predominantly  
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Table 4 Measures taken or envisaged by the surveyed people 

Questions Answers 
Total 
sample 

% according to the 
gender 

% according to the study 
level 

n % F M ² PR SE UN ² 
What are you doing to 
protect yourself from 
contamination with the 
Covid-19 virus? 

Wearing a surgical mask, 
distancing, washing hands 

326 66.9 47.4 88.0 

*** 

20.0 41.7 69.1 

*** 

Stay at home 45 9.2 16.2 1.7 20.0 19.1 20.6 
No special practice 44 9.0 12.3 5.6 40.0 12.3 4.1 
Regular hand washing 35 7.2 12.6 1.3 20.0 13.7 2.3 
Keep the right distance 23 4.7 8.3 0.9 0.0 9.0 0.8 
Cover the mouth to cough 6 1.2 2.3 0.0 0.0 2.4 0.4 
HEPA filter mask wearing 5 1.0 0.4 1.7 0.0 0.5 1.5 
Take alcohol 3 0.6 0.4 0.9 0.0 1.4 0.0 

What would you do if 
you had symptoms 
associated with Covid-
19? 

Take medicinal plants 257 52.8 65.6 38.9 

*** 

70.0 78.7 30.8 

*** 
Go to the hospital 126 25.8 17.8 34.6 10.0 10.0 39.5 
Stay at home 82 16.8 11.9 22.2 20.0 6.6 25.1 
Take the drugs 20 4.1 4.7 3.4 0.0 4.3 4.1 
I do not know what to do 2 0.4 0.0 0.9 0.0 0.5 0.4 

Are you ready to help 
with the front line 
rescue? 

Yes 257 52.8 38.3 68.4 

*** 

40.0 50.7 70.7 

*** 
No 126 33.3 42.3 23.5 60.0 31.8 18.6 
I need the family advice  57 11.7 15.0 8.1 0.0 14.2 10.3 
No answer 11 2.3 4.3 0.0 0.0 3.3 0.4 

What would you do if 
you had direct contact 
with one or more 
infected people? 

Take medicinal plants 150 30.8 44.2 16.2 

*** 

70.0 45.0 18.3 

*** 

Contact the response team 154 29.8 15.4 45.2 0.0 4.2 51.7 
Take the drugs 94 19.3 17.0 22.0 0.0 30.8 11.0 
Go to the hospital 73 15.0 17.4 12.4 30.0 15.2 13.3 
Talk to those around me 17 3.5 4.0 2.3 0.0 2.8 4.2 
I do not know what to do 8 1.6 2.0 1.2 0.0 1.9 1.5 

What would you do if 
someone recovered 
from COVID-19 seeks to 
meet with you? 

I ask her to wear mask and no 
direct contact 

339 69.6 68.4 70.9 

ns 

20.0 71.1 70.0 

*** 
I meet like everyone else 122 25.1 23.3 26.9 50.0 22.3 26.6 
I refuse to meet him 26 5.3 8.3 2.1 30.0 6.6 3.4 

What is your top 
priority when the 
pandemic can end? 

Return to daily activities 357 73.3 64.4 82.9 

* 

10.0 65.4 81.7 

*** 
No priority 123 25.3 33.2 16.7 90.0 33.6 16.4 
Go live in another 
environment 

2 0.4 0.4 0.4 0.0 1.0 0.0 

No answer 5 1.0 2.0 0.0 0.0 0.0 1.9 
HEPA = High-Efficiency Particulate Air; F = woman; M = men; PR = primary; SE = secondary; UN = academic, ² = appreciation of the correlation 

with the chi-square test; ns = non-significant correlation (p ≥ 0.05); * = significant correlation (p < 0.05); *** = very highly significant correlation (p 
< 0.0005). 

 

Table 5 Medicinal plants recommended by 344 respondents, in case of possible symptoms related to COVID-19 

Accepted scientific name Family 
Names used by 
respondents 

Used 
organs 

n (%) 

Anti-COVID-19 
potential 
already 
reported 

Eucalyptus globulus Labill. Myrtaceae Eucalyptus (French) Leaves 158 45.9 Yes [10,36] 

Cymbopogon citratus (DC.) Stapf. Poaceae 
Citronelle (French) 

Bwema (Luba) 
Leaves 131 38.1 Yes [10,36] 

Artemisia annua L. Compositae Artemisia (French) Leaves 77 22.4 Yes [37] 

Allium sativum L. Amaryllidaceae Ail (French) Bulbs 68 19.8 Yes [36,38] 

Zingiber officinale Roscoe. Zingiberaceae 
Tangawisi (Swahili) 
Gingembre (French) 

Rhizome 62 18.0 Yes [10,36,39] 

Citrus limon (L.) Osbeck. Rutaceae 
Citronnier (French) 

Mapela (Swahili) 

Fruit 

Leaves 
49 14.2 Yes [10,36] 

Aloe vera (L.) Burm.f. Xanthorrhoeaceae Aloe (French) Leaves 17 4.9 Yes [40] 

http://www.theplantlist.org/tpl1.1/record/kew-273361
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Accepted scientific name Family 
Names used by 
respondents 

Used 
organs 

n (%) 

Anti-COVID-19 
potential 
already 
reported 

Moringa oleifera Lam. Moringaceae Moringa (French) Leaves 8 2.3 Yes [41] 

Tetradenia riparia (Hochst.) Codd  Lamiaceae 
Mutuzo (Swahili) 

Ntubia (Bembe) 
Leaves 8 2.3 Unfolded 

Syzygium aromaticum (L.) Merr. 
& L.M.Perry. 

Myrtaceae Giroflier (French) Flowers 6 1.7 Yes [10] 

Gymnanthemum amygdalinum 
(Delile) Sch.Bip. 

Asteraceae 
Kongo bololo 
(Lingala) 

Leaves 6 1.7 Unfolded* 

Dysphania ambrosioides (L.) 
Mosyakin & Clemants. 

Amaranthaceae Lufwanyuki (Luba) 
Aerial 
part 

6 1.7 Yes [42] 

Camellia sinensis (L.) Kuntze. Theaceae 
Thé (French) 

Chayi (Swahili) 
Leaves 6 1.7 Yes [43] 

Carica papaya L. Caricaceae 
Papaier (French) 

Kipapayi (Swahili) 
Leaves 4 1.2 Yes [38] 

Psidium guajava L. Myrtaceae 
Goyavier (French) 

Mapela (Swahili) 
Leaves 4 1.2 Yes [44]  

Mangifera indica L. Anacardiaceae 
Mangier (French) 

Mwembe (Luba) 

Leaves or 
Stem 
bark 

3 0.9 Yes [38] 

Mentha spicata L. Lamiaceae Menthe (French) Leaves 2 0.6 Yes [10] 

Allium cepa L. Amaryllidaceae 
Oignon rouge 
(French) 

Bulbs 2 0.6 Yes [45] 

Persea americana Mill. Lauraceae Avocatier (French) Leaves 1 0.3 Unfolded* 

Panax ginseng C.A.Mey. Araliaceae Ginseng (French) Roots 1 0.3 Yes [46] 

Cinchona officinalis L. Rubiaceae Quinquina (French) Leaves 1 0.3 Yes [47] 
*Plants for which the anti-COVID-19 potential has not yet been reported but whose the use against this disease has been reported in the Gbado-Lite 

city (in northern DR Congo) [18]. 

 

Table 6 Conventional drugs recommended by 41 respondents, in the event of possible symptoms related to COVID-19 

International Nonproprietary 
Names 

Names used by 
respondents c 

Pharmacological class n (%) 
Use in the COVID-19 
management 

Acetylsalicylic acid 
 
Aspirine 

Antipyretic Ani-inflammatory 
and analgesic 

17 41.5 Yes [48] 

Chloroquine Chloroquine Antimalarial 15 36.6 Yes [49] 
Azithromycin Azythromycine Antibiotic 11 26.8 Yes [9,50] 
Ascorbic acid Vitamine C Vitamin and antioxidant 7 17.1 Yes [9,51] 
Manacovid a Manacovid® Antiviral 6 14.6 Yes [52] 

Paracetamol 
Tremperie®, 
Paracétamol 

Antipyretic analgesic 5 12.2 Yes [36,53] 

Artemether-Lumefantrine b Coartem® Antimalarial 2 4.9 Unfolded 
Zinc Zinc Trace element and antioxidant 2 4.9 Yes [54] 
Amoxicillin Amoxicilline Antibiotic 1 2.4 Unfolded 
Artesunante-Amodiaquine b ASAQ® Antimalarial 1 2.4 Yes [55] 
Artesunate Artesunate Antimalarial 1 2.4 Yes [56,57] 
Dexamethasone Dexaméthasone Steroidal Anti Inflammatory 1 2.4 Yes [9,58] 
Heparin Héparine Anticoagulant 1 2.4 Yes [59] 

Ibuprofen-Paracetamol Anaflam® 
Antipyretic Ani-inflammatory 
and analgesic 

1 2.4 Yes [9,53] 

Quinine Quinine Antimalarial 1 2.4 Unfolded 

Thiamine Vitamine B1 Vitamin 1 2.4 Yes [60] 
a A new anti-COVID-19 drug based on medicinal plants, made in DR Congo; b Artemisinin-based therapeutic association; c the names of conventional 

drugs have been cited in French 
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Eucalyptus globulus Labill. (45.9%; n = 344), Cymbopogon citratus (DC.) Stapf. (38.1%; n = 344) and Artemisia annua L. 
(22.4%; n = 344); while conventional drugs are predominantly aspirin (41.5%; n = 41), chloroquine (36.6%; n = 41) and 
Azythromycin (26.8%; n = 41). Medicinal plants have been cited as being used alone or in combinations of 2 to 5 plant 
species, between them and conventional drugs or between plant species and honey (Figure 3). It was found that self-
medication with conventional drugs was cited mainly (p = 0.032) by people from medical professions (67.7%; n = 96), 
while self-medication with medicinal plants showed no correlation with the type of the exercised profession (p = 0.784). 
Significant correlations (p < 0.0001) were observed between recommended practice to treat the COVID-19 symptoms 
and gender, as well as the studies level. Indeed, self-medication with medicinal plants is widely cited by women (65.6%), 
against men who mainly cited self-medication with medicinal plants (38.9%) and going to the hospital (34.6%). People 
with secondary (78.7%) and primary (70.0%) education are the most likely to prefer self-medication with medicinal 
plants, compared to academics (30.8%), among whom many preferred going to hospital in case of COVID-19 symptoms. 

 

Figure 3 Types of combinations of medicinal plants, honey and conventional drugs, recommended by the people 
surveyed, in the event of possible symptoms related to COVID-19. Diamond-shaped knots represent types of 
combinations; with Cb = combination between conventional drugs; R = combination between medicinal plants; *R = 
combination between medicinal plants and conventional drugs and; **R = Combination between medicinal plants and 
honey. The circle nodes represent the elements used in different types of combinations. With khaki circles = medicinal 
plants; bluish green = conventional drugs and; light green = honey.  

In the event that the official health system is overwhelmed by the excess number of COVID-19 cases, 52.8% of surveyed 
people said to be ready to help the nursing body, against 33.3% who said no to this question, 11.7% who need advice 
from their families and 2.3% who did not answer. Men are significantly (p < 0.0001) the most numerous (68.4%) to feel 
ready to help healthcare staff, in the event of the COVID-19 cases surplus. It was also found that the desire for 
intervention increases significantly (p < 0.0001) with the level of study, academics being the most numerous to declare 
themselves ready to intervene (70.7%). 

In the event of direct contact with a person infected with COVID-19, the recommended practices are predominant by 
self-medication with medicinal plants (30.8%) and contacting the COVID-19 response team. Significant influence (p < 
0.0001) of gender on this question showed that women predominantly advocate self-medication with medicinal plants 
(44.2%) and conventional drugs (17.0%), while men recommend mainly contacting the response team (45.2%) and 
self-medication with conventional drugs (22.0%). Significant variability (p < 0.0001) was also observed in the responses 
grouped by the studies level. In fact, self-medication with medicinal plants is mainly recommended by people at primary 
(70.0%) and secondary (45.0%) levels, while the majority of academics recommend contacting the response team 
(51.7%). In the event of a meeting requested by a person recovered from COVID-19, 69.6% of resource persons would 
prefer to accept the meeting while asking the person recovered to wear the mask and avoiding direct contact. This 
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practice is also preferred by the majority of people with secondary education and academics, against those with the 
primary level who would mostly prefer to meet the person cured of COVID-19 like everyone else. Furthermore, no 
significant correlation was observed at this question, according to gender (p = 0.139). To the extent that the COVID-19 
pandemic ends, most (73.3%) of surveyed people will be able to return to their daily activities. Among women, 64.4% 
preferred to return to daily activities, while 33.2% reported having no priority. A return to daily activities is the wish of 
the most surveyed men (82.9%). This same wish was also observed among most informant with secondary education 
(65.4%) and academics (81.7%), compared to 10.0% of people with primary education. Most (90.0%) of people in 
primary education said they had no priority. 

4. Discussion 

The evaluation of the population KAPs towards COVID-19 is a very important element for understanding the 
epidemiological evolution of this disease and planning of actions for an effective control [8]. Since the onset of the 
COVID-19 disease in DR Congo, no study has assessed the KAPs of the general population. This study reports the KAP of 
the population of Lubumbashi city, in relation to COVID-19. 

The characteristics of the surveyed population (Table 1) are generally close to those of the Congolese population. The 
average age of less than 30 years observed in this study can be explained by the fact that Congolese population is mostly 
young, predominated by the people under 20 years old [61]. This population is also known to be slightly predominated 
by women [61], although their proportion is not statistically different from that of the men who participated in this 
survey. The average age observed in this study may also be due to the fact that young people are the most active on 
social networks [62], which were used for data collection. The predominance of high school students and academics in 
this study can be explained by the fact that most of them would use the Smartphone, they would be the most active on 
social networks and mostly able to read and understand the questionnaire which have been shared. Tribal diversity and 
proportions of the marital status observed, generally reflect the composition of the population of the Lubumbashi city. 
Indeed, this last population characterized by the presence of people from several territories across the province of Haut-
Katanga and various provinces across the country [23]. The predominance of married and single people in the study 
area has been reported since 2014 by the National Institute of Statistics [61]. 

Table 2 showed that the surveyed population has an overall high knowledge about COVID-19. However, the numbers of 
people with the correct knowledge about COVID-19 vary significantly with the study level, gender and information 
source; with the best scores in higher education levels (secondary and academic) and among men. Television, 
newspapers, websites and social networks have shown themselves to be sources that have brought most of the good 
knowledge, compared to the friends and family members. These observations make it possible to know both the groups 
of people requiring additional awareness and the tools to be used to improve their level of knowledge. The proportion 
of people who reported knowing COVID-19 in this study is comparable to that observed in RD Congo, among ISTM 
students in Lubumbashi (91.6%) [6], the workers in the private pharmacies in Kinshasa (100%) [4], as well as the 
general population in Mbujimayi city (97.0%) [19], and Gbado-Lie city (91.5%) [18]. Such a level of knowledge of COVID-
19 among population, has also been reported in other countries as well [7,8,14,16], and it can be explained with the 
popularity that this disease has gained by the speed of its spread and its socioeconomic impact across several countries 
[63]. This popularity can also be explained by the extent of awareness around this disease [4]. The significant 
predominance of academics among those claiming knowledge of COVID-19 has also been reported by other authors [4, 
8, 13, 14] and can be explained by their ability to tap into various information sources. This gap in knowledge levels of 
the COVID-19, observed between study levels also leads to suspect a very low level of knowledge of this disease, among 
people who have not studied. 

Sources of knowledge about the COVID-19 are predominantly the media (television, and radio) and social networks. 
The predominance of the media among the sources of information on the aforementioned disease was also observed in 
DR Congo among ISTM students in Lubumbashi [6] and workers in private pharmacies in Kinshasa [4]. These 
observations show the importance of the media's contribution to informing the population about the COVID-19 in DR 
Congo. These results also assume that the population living in the outskirts of the city (large part of the Annexe 
Commune, Figure 1), not supplied by electric current, could be underinformed or badly informed about the COVID-19. 
The predominance of people who know the COVID-19 as a viral infection is another element showing the level of good 
knowledge of this disease by the surveyed population. However, such knowledge can significantly contribute to 
improving prevention practices in the population only if they also have additional information such as the size of the 
virus, its duration under different conditions, etc. [64]. Most of informant know that COVID-19 is transmitted by 
respiratory droplets, which is correct knowledge [8]. The predominance of this response in the surveyed population is 
an asset for the emergence of good practices such as distancing between individuals, especially with those who cough, 
and covering the mouth to cough [64]. The incubation period of COVID-19 was correctly declared by the majority of 
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surveyed people. Indeed, this good knowledge is an asset that can allow the population to identify their contacts in the 
event of confirmed contamination. On the other hand, good knowledge of the incubation period can help the population 
to take adequate precautions and observations, in the presence of a person freshly coming from an area with high risk 
of COVID-19 contamination [65]. 

The correct knowledge of the COVID-19 symptoms (headache fever and cough), observed in 69.0% of the surveyed 
people (Table 2), shows that most of them can help to identify people with suspicion of this disease, and can facilitate 
the detection of positive cases in their entourage [7]. This reflection can also be valid for the correct knowledge of the 
organ system (respiratory system) affected by COVID-19, reported by 78.0% of all informant (Table 2). However, the 
fact that the population knows the symptoms attributed to this disease and the organs affected, is among the parameters 
facilitating self-medication against COVID-19; as is the case with most of the surveyed people (Table 4). However, Baj 
et al. [66], reported that symptoms related to this disease can also appear in several other pathologies. They therefore 
recommends that the precise diagnosis be established in all cases where COVID-19 is suspected, before establishing 
treatment [66]. This situation shows that it is important to educate the population to use the symptoms associated with 
COVID-19, to contact the empowered services, to establish the precise and acceptable diagnosis. Old and people with 
other chronic illnesses are known to be most vulnerable to COVID-19 [16]. This knowledge was observed in most of the 
surveyed people (Table 2). Such knowledge is an asset that can allow the population to take necessary precautions and 
strict measures for their protection and that of sensitive people, living in their encouragement [64]. Despite their 
information sources, several interviewed people said they were sufficiently informed about COVID-19, while a 
significant fraction also admitted to being underinformed about this disease. This would be due to the fact that some 
people would not have access to continuous information on COVID-19, even though this is a very rapidly evolving 
pandemic [8, 15]. Since those who said they were underinformed are predominantly women and those with primary 
education; awareness raising targeting these groups is essential. 

In relation to attitudes of surveyed people (Table 3), most admitted to being frightened by the human-to-human 
transmission of the COVID-19. This attitude has also been reported among the population of northern DR Congo, in 
Gbado-Lite city [18]. This is a negative attitude that would be linked to the panic created by the level of health and 
socioeconomic disruption caused by this disease [67, 68]. According to Peng et al. [8], negative attitudes have a negative 
influence on the psychological level, and can lead to a certain regression in the practice of preventive measures. For this, 
these authors recommend taking a psychological approach to the population at improving attitudes and promoting 
collective prevention measures. There is an inverse correlation between COVID-19 knowing and being afraid. This 
situation would be due to the fact that the luck of COVID-19 knowledge, would lead to the ignorance of its pathological 
consequences and therefore, a certain psychological insensitivity to this disease. In addition, other positive attitudes 
were observed among the most of informant who hope that COVID-19 pandemic can end, and feel they are able to 
withstand the COVID-19 pandemic emergence. The belief in the pandemic end, would be due to the confidence placed 
in the efforts made by the government of DR Congo in the fight against this disease and the regular reports of people 
who recover from this disease in our country [5].  

The predominance of people who have reported being impacted by the COVID-19 pandemic in their lives, can be 
explained by negative facts such as the economic crisis and the suspension or closing of several activities due to the 
spread of this disease [63]. Moreover, the closure of schools and universities was cited by the most as being their major 
obstacles during the COVID-19 pandemic. Indeed, at the time of the investigation, universities and schools were closed 
throughout the DR Congo. Curfews (a restriction on traffic after 9:00 p.m.) and cancellation of mass events are major 
obstacles in the lives of most people, during the COVID-19 pandemic. By the way, the curfew would have an impact on 
the people movement and probably on their businesses maintenance, while the cancellation of mass events would have 
a negative impact on the entertainment of those surveyed. The presence of people who claimed to have no obstacles in 
regard to the restrictions related to COVID-19, can be explained by the fact that there is a significant fraction of people 
who declared to exercise any profession at the time of the survey (Table 1). 

Table 4 shows that most of surveyed people, practice good protective measures against COVID-19 contamination, 
namely wearing mask, washing hands and distancing [8, 64]. This high rate of people practicing the right protective 
measures is believed to be due to the media awareness about COVID-19, since its inception [64]. Such an impact of the 
media on the practice of protective measures against COVID-19 contamination has also been reported in other studies 
[17, 64]. Significant differences were observed in the gender of the surveyed people and their studies level, with 
predominance of men and academics. This difference suggests that women and people with primary as well as 
secondary education would have some negligence in the application of protective measures. These observations also 
assume that these latter groups would be highly exposed to the COVID-19 contamination. 
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The predominance of self-medication among the practices recommended by the surveyed people, in the event of COVID-
19 symptoms and in the event of direct contact with a person infected with COVID-19, implies that most of these people 
do not favor screening, in case of symptoms associated with this disease. Thus, there may be in Lubumbashi, several 
people infected but not identified. According to Pascarella et al. [69], the presence of infected and unidentified people 
poses a considerable risk for the rapid spread of COVID-19 in a population. This situation shows the need to sensitize 
the population for screening in order to promote rational and appropriate healthcare. However, high prevalence of self-
medication has been reported by Bashige et al, among students at the University of Lubumbashi (99.0%), for a several 
conventional drugs and medicinal plants [70] and in the general population (96.6%), for antimalarial drugs and 
medicinal plants used against malaria [71]. In addition, self-medication against the COVID-19 symptoms has also been 
reported in another study conducted by Sadio et al., in Togo [72]. Literature research has shown that 19/21 medicinal 
plants cited by the surveyed people, were published as having anti-COVID-19 potential (Table 5). The same is true for 
conventional drugs, of which 14/17 are used in different management protocols for patients with COVID-19 (Table 6). 
In addition, the use of medicinal plants to fight COVID-19 has also been reported in the population living in northern DR 
Congo, in the town of Gbado-Lite [18]. Some medicinal plants such as Zingiber officinale, Artemisia annua, Moringa 
oleifera, Persea americana, and Gymnanthemum amygdalinum (accepted name of Vernonia amygdalina Delile), reported 
in the above-mentioned study [18], are also among those cited by the people interviewed in this study. This situation 
shows that the knowledge allowing surveyed people to practice self-medication would be drawn from the published 
data and/or shared on websites or social networks, in relation to conventional drugs and medicinal plants with anti-
COVID-19 potential. According to Malik et al. [15], the self-medication against COVID-19 has been encouraged by the 
panic created by reports that so far there is no appropriate treatment for the treatment of COVID-19 disease. These 
same authors add that self-medication against COVID-19 should be monitored, especially in low-income countries, with 
inadequate health systems, as it can increase the current health crisis. For Mudenda et al. [73], self-medication during 
COVID-19 presents risks, particularly in relation to microbial resistance, hypersensitivity reactions to the used products 
and intoxication. In view of results from this study (Table 4, Table 5, Table 6, Figure 3), sensitization among the 
Lubumbashi inhabitants is essential to inform them about risks and consequences of self-medication; especially also 
that several plants are combined among themselves and even with conventional drugs. 

Effective of people who have declared themselves ready to rescue healthcare workers in the event of a surplus of people 
infected with COVID-19, can be explained by the solidarity which is recognized in the African culture [74]. However, 
such an intention is important for the intervention of the popular mass, but requires that this population be informed 
more about risks associated with such practice [69]. The fact that most informant can agree to meet people cured of 
COVID-19, by requiring them some conditions such as wearing a mask and distancing, may be due to the uncertainty 
about contagiousness of cured persons [75]. Moreover, these conditions can create feelings of frustration and reluctance 
in people recovered from COVID-19. This situation implies that population must be sufficiently informed about the 
possibility of transmitting virus after recovery from COVID-19 [76]. The predominance of need to return to daily 
activities among several interviewees can be explained by the fact that many people have been forced to stop their 
business because of measures taken by the national authorities. Thus, these people would need to resume their activities 
to remedy a possible economic crisis [63]. 

5. Conclusion 

Most of the inhabitants of Lubumbashi city have good knowledge of COVID-19, whose information sources are 
predominantly through television and social networks. Several interviewed people admitted to being frightened by the 
human-to-human transmission of this disease, but hope that it can stop and resume normal life. Wearing a mask, 
distancing and hands washing are the most cited protective measures; while self-medication with medicinal plants and 
conventional drugs is the most recommended practice in the event of COVID-19 symptoms or in the event of direct 
contact with a person infected with this virus. Overall, the KAPs cited by the surveyed people showed significant 
differences according to gender and study level. Thus, people with a low education, and sometimes also women, have 
shown significant fractions of people with erroneous knowledge about COVID-19, with negative attitudes and 
advocating non-recommended practices to protect themselves or fight the symptoms of this disease. Observations from 
this study show the need to raise awareness among people with low education levels, to improve their knowledge of 
COVID-19 and the possible consequences of bad practices related to this disease.  
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