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Abstract

Background: Developing nations have to overcome a number of obstacles to fulfill

the Sustainable Development Goals. The Democratic Republic of Congo is one of the

five poorest nations in the world and faces several challenges in combating problems

related to poverty, health, and sanitation while linking the environment to

anthropogenic activities.

Methods: This study analyzes anthropogenic activities and their impact on the

environment while providing access to the public health of the Congolese population

based on the objectives of sustainable development. Thirty‐five articles were

selected for further analysis as well as relative data.

Results: In 2022, 21 million cases of malaria were recorded by the national malaria

control program, with 13,000 cases of death. The Democratic Republic of Congo has

the highest typhoid incidence, with 315 cases per 100,000 people. A number of

31,342 cases of cholera were reported in 2023, according to multiple reports, with

230 deaths, mainly affecting children. In the same year, a triple epidemic of typhoid,

shigellosis, and cholera was identified, with 2389 cases and 52 deaths. These

observations cause a health emergency, which can be alleviated and resolved by the

establishment of an adequate sanitation system. Waste can be recycled and returned

to usable raw materials.

Conclusion: Finally, it will be necessary to establish a water safety management plan

to combat all diseases linked to the consumption of nonpotable water and improve

national coverage on the treatment of recent cases to reduce and at best avoid

observed cases of death.
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1 | INTRODUCTION

The 17 Sustainable Development Goals (SDGs) are designed to

enhance development at the national, regional, continental, and

international levels. Sustainable economic growth is the goal of SDG

8, whereas excellent health and well‐being for all ages is the objective

of SDG 3. However, advancement may be hampered by poverty and

inequality in Africa. The inability to fulfill SDGs 8 and 3 is a result of

issues with health dynamics, the lack of human capital in the

healthcare sector, the nondiversification of the economy, corruption,

and conflict, all of which have an impact on SDG 6, specifically.1,2 The

2030 Agenda's 17 objectives are connected and indispensable. An

SDG cannot be successfully achieved unless its links with the other

16 are considered. As a result, each SDG influences the others either

directly or indirectly (Figure 1).3,4

The Democratic Republic of Congo (DR Congo) is experiencing a

problem with the sixth Sustainable Development Goal, which is access to

drinking water, sanitation, and hygiene, the most fundamental human

need for health and well‐being, the latter directly affecting SDG 3.5

Thirty‐three million people live in rural parts of the DR Congo, which

possesses more than 50% of the water reserves on the African continent.

Despite this enormous potential, 33 million people lack access to clean

water. Only 52% of people have access to improved water sources, and

only 29% have improved sanitary facilities, despite ongoing efforts.6

In pursuit of sustainable development goals, the DR Congo has

been dedicated to fostering progress through strategic initiatives. In

2001, the country embraced the Management for Development

Results approach, and in 2015, it further solidified its commitment by

formulating the National Strategic Development Plan. This compre-

hensive plan sets forth ambitious objectives, targeting a 5‐year span

from 2019 to 2023.7 The outlined objectives within the National

Strategic Development Plan emphasize crucial aspects such as

enhancing access to health services, ensuring the availability of clean

drinking water, improving sanitation, and addressing social inequali-

ties. This strategic focus arises from the unique challenges faced by

the DR Congo, characterized by a fragile and undiversified economy

and a health system frequently disrupted by various epidemics of

tropical diseases. In the face of these challenges, a noteworthy trend

has emerged where the populace, grappling with inadequate

healthcare access, tends to resort to self‐medication. Additionally, a

significant number of childbirths occur at home, contributing to a rise

in maternal and fetal mortality rates.

As the initial 5‐year period draws to a close, it becomes evident

that the balance sheet leans toward the negative spectrum. Despite

F IGURE 1 Illustration of the interaction of SDG 3 with the other SDGs and their contributions to improving health and well‐being. This
figure emphasizes the importance of prioritizing the health needs of the poor (SGD 1), addressing malnutrition (SDG 2), allowing to lead a healthy
life and well‐being (SDG 3), promoting education (SDG 4), fighting gender‐based injustices (SDG 5), ensuring clean water and sanitation (SDG 6),
using renewable energy (SDG 7), fostering healthy employment (SDG 8), developing national resources for medical production (SDG 9),
achieving universal health coverage (SDG 10), promoting urbanization (SDG 11), preventing antibiotic resistance (SDG 12), defending health
against climate threats (SDG 13), resurging fish populations (SDG 14), creating a healthy environment (SDG 15), providing local organizations
with resources (SDG 16), and organizing partners to track and achieve the Sustainable Development Goals (SDG 17).3,4
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the initial objectives set in 2015, challenges persist in achieving

sustainable improvements in health, water access, sanitation, and the

reduction of social disparities.

This study examines the relationship between the environment and

public health in DR Congo, emphasizing both the evident public health

issues that arise from these living circumstances and the living situations

of Congolese people who confront environmental and economic

challenges. The multifaceted issues, including economic fragility, health

system vulnerabilities, and prevailing cultural practices affecting

healthcare‐seeking behavior, have hindered the envisioned progress. This

shows the urgency and importance of evaluating the current state of

affairs in DR Congo, reflecting on the barriers to achieving the outlined

objectives, and formulating targeted strategies to overcome the persistent

challenges. It also sets the stage for a comprehensive analysis of the

factors contributing to the perceived negative balance sheet, providing a

foundation for potential interventions and policy adjustments needed to

propel DR Congo toward a trajectory of positive development outcomes.

2 | METHODS

The research question arose from observations made during solid and

liquid waste mapping projects in certain cities in the country and the

daily lives of the Congolese. The six specific keywords (Developing

countries, Solid waste, Liquid waste, Recycling, Public health,

Anthropogenic activities) were submitted to a list and analyzed from

the literature of scientific databases such as PubMed—Medline, and

Google Scholar, as well as the official links of the World Health

Organization (WHO), the World Bank, the United Nations, and

Médecins Sans Frontières. Due to the perspective nature of this

article, all types of peer‐reviewed articles, including original research,

systematic reviews, and meta‐analyses, were considered. Among all

the articles, in accordance with the inclusion criteria, we selected 35

for further analysis and a narrative to be constructed.

We excluded studies that reported data and academic

research that did not match the article's objective and keywords.

The reference lists of the included studies were also hand‐

searched to identify additional relevant documents. Public

health‐related searches were characterized by PubMed‐Medline;

environmental studies were found through Google Scholar; reports

directly related to the topic of this research were found through

research on the WHO, World Bank, United Nations, and Médecin

Sans Frontière websites. The data and observations made after the

search and identification of studies were subsequently processed

using Excel and Origin Pro statistical and analysis software and

ArcGIS digital cartography software for the geographic distribution

of detected cases. The flowchart presenting the methodological

diagram is shown in Figure 2.

3 | ECONOMIC CHALLENGES AND LIVING
CONDITIONS IN DR CONGO

According to the World Bank, the DR Congo was one of the

economically poorest nations in the world; approximately 62% of its

population, or more than 60 million inhabitants, lived on an income of

F IGURE 2 Flowchart presenting the work methodology. The first phase (A) concerns the research question; phase 2 (B) concerns the search
and identification of studies; phase 3 (C) concerns data acquisition and processing; and finally, the last phase (D) concerns the interpretation,
discussion, and recommendations.
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less than 2.15 USD per day. These observations prove why access to

health care services is very limited, as well as health coverage, which

is very low.8 In fact, we observe, at the level of environmental

management and biodiversity in the DR Congo, organic and inorganic

waste, including plastics and metals, which are the cause of a major

sanitation problem. Solid waste is categorized as follows: a cover of

waste that appears as the spreading of waste on a surface; a pile of

waste that appears as a cover on a given surface but which already

begins to gain height; and finally, the wild waste site, which becomes

a large mass over a large surface area with a significant height and is

visible in most cases on satellite images. We therefore observe a high

coverage of waste, a high number of piles of waste, and several wild

wastes lacking any adequate management system.

Lacking the means to obtain drinking water, the Congolese

people living in rural areas consume groundwater without any basic

treatment. The same phenomenon is observed in urban areas, where

the services of the DR Congo water distribution authority are not

able to fully cover all cities. In certain cities, such as the capital

(Kinshasa), part of the city is served by private and public water

exploitation boreholes, and another part is served by water treatment

plants intended for human consumption captured on the surface of

watercourses. During water treatment, the distribution system

focuses on clarification by adding aluminum sulfate, lime to balance

the pH, and chlorine to eliminate bacteria.9 This treatment is not

sufficient because several studies have shown the contamination of

rivers where this water is captured by several other elements10–14

that the distribution authority cannot process because of the cost of

processing. The Congolese population does not trust the water

treated by the water distribution authority, which is the basis of a

dangerous and uncontrolled practice called the use of chloroquine to

treat water at home.

Self‐medication is another phenomenon that has its roots in the

issue of poverty. Many are compelled by their poverty to take their

drugs without first visiting a doctor. The cost of treatment, a lack of

resources and medical staff, the denigration of some illnesses,

pharmacy salespeople's disregard for regulations, and public igno-

rance of the dangers of self‐medication are additional practical

reasons for self‐medication.15–18

Aware of the problems of poverty and its impacts on access to

essential health care, the Congolese government has placed emphasis

on some of the objectives of sustainable development, including the

third, which concerns good health and well‐being; the sixth,

concerning clean water and sanitation; and the tenth, which

highlights the reduction of inequalities.19

4 | ENVIRONMENTAL ISSUES AND
HEALTH‐RELATED CHALLENGES

In certain areas and regions of the country, the DR Congo, household

and industrial wastewater is not well channeled; it is directly

discharged into the residence environments of the population,

contaminating the groundwater and at the same time causing sources

of stagnant water, which constitutes a major health problem by

allowing the development and reproduction of numerous disease‐

carrying insects. There is also a serious problem with access to public

toilets. Some people relieve themselves easily in the river, which is

unfortunately used to capture water, which is used to supply the

water treatment plant intended for human consumption. This

observation constitutes a very serious problem facing the health of

the population.20 Stagnant water causes the relative and absolute

humidity of the soil, which has negative links with the progression of

the epidemic of certain infectious diseases,21 but also the prolifera-

tion and reproduction of certain insects, which are vectors of

diseases such as mosquitoes, a pathway directly towards malaria,

which was recorded in 2021 with 95% of cases and 96% of deaths

centralized in Africa.22 Data from the National Malaria Control

Program report shown in Figure 3 show the cases of malaria recorded

in 2021.23

According to the national malaria control plan, the average

proportion of suspected cases tested in 2020 and in 2021 is 85%.23

The distribution of this proportion is presented in Figure 4 below:

According to data from the WHO report on malaria in the world

in 2021, DR Congo is one of four countries in the Africa region that

recorded almost half of the cases worldwide, with 26.6% for Nigeria,

12.3% for the DR Congo, 5.1% for Uganda, and 4.1% for

Mozambique (Figure 5A).24 Nigeria and the DR Congo occupied the

first two places in terms of deaths per country due to malaria in the

same year, with 31.3% and 16.6%, respectively (Figure 5B).24

In 2022, statistics reported by the nongovernmental organization

(NGO), Médecins Sans Frontières (MSF), citing the National Malaria

Control Program, present malaria as the leading cause of mortality in

the DRC, with more than 13,000 deaths out of a total of more than

21 million cases.25

Several cases of typhoid fever are recorded each year, which are

caused by bacterial infections due to contaminated water consumed

in the region.26 In 2020, 715,920 suspected cases of typhoid fever

were reported, with 178 confirmed deaths. Throughout the DRC,

1,121,104 cases of typhoid were reported between January 1, 2021,

and September 30, 2021, of which 19,734 were confirmed. As of

right now, 411 typhoid‐related deaths have occurred in the DRC.27,28

Updated estimates of the typhoid fever burden from six countries:

Burkina Faso, DR Congo, Ethiopia, Ghana, Madagascar, and Nigeria

are provided by ProMED's 4‐year Severe Typhoid in Africa (SETA)

initiative. It is considered a significant burden when four of these

nations have more than 100 cases per 100,000 person‐years of

observation. The DRC has the greatest typhoid incidence, with 315

cases per 100,000 people; the highest prevalence is seen in children

between the ages of 2 and 14.27 Recurrent cases of cholera continue

to increase due, in particular, to a lack of access to drinking water.29

In the first 7 months of 2023, there were at least 31,342 suspected or

confirmed cases of cholera reported nationwide, along with 230

deaths, many of which involved children. The Ministry of Public

Health, Hygiene and Prevention reports that in the worst afflicted

province, North Kivu, alone, there were over 21,400 confirmed or

suspected cases, including over 8000 children under the age of five.30
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F IGURE 3 Observed cases of malaria recorded in 2021 by the National Malaria Control Program. With A: Malaria cases; B: Simple cases; C:
Severe cases; D: Children under 5 years old; E: Severe cases among children under 5 years old; F: Suspected cases tested; G: Total suspected
cases; H: Cases treated; I: Health facilities, J: Community health sites; and K: Death. Source data: Malaria control plan, available online at https://
www.undp.org/fr/drcongo/publications/plan-national-stratégique‐de‐développement.

F IGURE 4 Distribution map of the proportions of suspected cases of malaria tested in the DR Congo in the 26 provinces, cases of 2021 (A)
and 2020 (C) with a focus on the location map in Africa (B). The province of Maniema presents the highest proportion (97%), while the provinces
of Lomami and Kongo Central present the lowest values (respectively 67% and 69%).23 Source data: Malaria control plan, available online at
https://www.undp.org/fr/drcongo/publications/plan-national-stratégique‐de‐développement.
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In 2023, the Ministry of Health and Population in the DR Congo

declared a triple epidemic, which is considered gastroenteritis. On

June 28, 2023, word of the epidemic's first case was received. There

were 2389 suspected cases from this initial notice and August 29,

2023, of which 52 resulted in fatalities, for an overall case fatality

rate of 2.2%. In 50.2% of these cases, typhoid fever was suspected,

followed by shigellosis (46.9%) and cholera (2.9%).31

The following factors contribute to pollution of surface water

and groundwater: industrial pollution,32 which comes from

chemicals released by factories and industries, such as hydro-

carbons and polychlorinated biphenyls; agricultural pollution,33

which is caused by plant protection products/pesticides (herbi-

cides, insecticides, fungicides) present in fertilizers and used in

agriculture; domestic pollution,34 which comes from wastewater

from toilets, cleaning, or cosmetic products (laundry soaps,

detergents), paints, solvents, used oils, and hydrocarbons; and

accidental pollution,35 which results in the unintentional release

of toxic products into the environment.

In agricultural areas, several chemical inputs are used, such as

chemical fertilizers, but are unfortunately not controlled. The most

commonly used fertilizers are NPK (nitrates, phosphates, and nitrogen)

and pesticides to increase agricultural production. These products

leach into the ground, contaminating the water.36 In rural and urban

areas, the population consumes groundwater, yet the latter is exposed

to contamination not only of agricultural origin but also of mining

origin by discharges during the hydrometallurgical treatment of ores.

These discharges acidify the water and contaminate it with heavy

metals and other toxic substances, which is a serious danger for the

health of the population. In mining areas, there is also air pollution due

to rock fragmentation and the circulation of heavy machinery. This

dust is a danger to the breathing of the population living around mining

areas.37,38 The problem of a lack of sanitation systems is the basis for

the discharge of household wastewater into rivers, which contam-

inates them with fecal matter. These feces are removed during the

treatment of water intended for human consumption during the

disinfection phase with the addition of chlorine.39 Unfortunately, due

to the problem of access to drinking water, part of the population uses

raw water without any basic treatment.

These major health problems that exist within the Congolese

population constitute a health emergency, and the majority of these

problems are preventable. So, to fight against these health problems,

the steps to be taken must include both the Congolese government

and its population. The government of the DR Congo, through its

Ministry of Health; Ministry of Environment, and Ministry of

(A)

(B)

F IGURE 5 Percentage of malaria cases recorded worldwide in 2021 (A) and percentage of malaria deaths worldwide in 2021 (B).24 Source
data: Global Malaria Program, available online at https://www.who.int/publications/m/item/WHO-UCN-GMP-2022.08.
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Agriculture, must draw up a water health security plan and respect it

in all its terms, including respect for the protection perimeters of

hydraulic structures for the exploitation of water intended for human

consumption, the construction of public toilets that respect health

standards, control of chemical inputs, monitoring of discharges from

mining companies and processing industries, the sanitation of

environments, and the construction of drains to channel wastewater,

but also a system for treating this water before leaving it in nature for

the protection of ecosystems.

5 | CONCLUSION AND
RECOMMENDATIONS

In conclusion, addressing the pressing challenges faced by the DR

Congo requires a comprehensive and collaborative approach from

both the government and its citizens. This strategy starts upstream by

educating the public about proper waste management practices, the

dangers of drinking untreated groundwater, and the health risks

associated with it. On the other hand, the government must assume

responsibility by providing the infrastructure necessary to meet

present needs, such as sanitation and the expansion of water

treatment facilities meant for human consumption to address the

issue of access to drinking water. Finally, the government must identify

potential cases for support downstream. While the government,

particularly through the Ministry of Health, plays a pivotal role in

formulating and implementing health security plans, there are specific

measures that can contribute significantly to the improvement of living

conditions and overall well‐being. A major aspect that demands

attention is the promotion and support of small businesses engaged in

plastic bottle and bag recycling. The Congolese state should set up a

sewerage system in areas undergoing urbanization to facilitate the

sanitation system with the aim of treating wastewater before it is

released into nature. The construction of public toilets should also be

encouraged with the aim of avoiding direct contamination of water-

ways by the population. Simultaneously, the importance of public

awareness and education cannot be overstated. A concerted effort to

educate the population on the proper management of organic and

inorganic waste is essential. This involves raising awareness about the

detrimental effects of improper waste disposal on public health and

the environment. The collaboration between the government and the

population is not only essential but also represents a shared

responsibility in safeguarding the health and well‐being of the

Congolese people. The mitigation of the urgent health problems

highlighted in this work must be taken on different levels, ranging from

the elimination of the causes (waste management, treatment of

contaminated water, reduction in the proliferation of disease‐

transmitting insects) to the care of cases tested with the aim of

achieving a proportion of 100% treatment to reduce cases of death.
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