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Abstract 

Background: Assessment of knowledge of acute kidney injury (AKI) among healthcare 
workers (HCWs) is necessary to identify areas of defi ciency and key topics to focus on while 
organizing educational programs to improve AKI care. The objective of this study was to assess 
AKI knowledge and practice among health care providers in North Kivu province, the eastern 
Democratic Republic of the Congo. 

Material and methods: This was a cross-sectional study conducted in six public hospitals in 
North Kivu province using a self-administered questionnaire. 

Results: A total of 158 HCWs completed the survey, among them 66 (41.78%) were physicians. 
The mean age of respondents was 36.07 ± 10.16 years and the male gender was 56.33%. Only 
12 (7.59%) of the respondents had a good knowledge of the defi nition and classifi cation of AKI. 
The respondents’ mean scores were 6.76 out of a total of 18 about risk factors for AKI and 6.29 out 
of a total of 11 with regard to nephrotoxic drugs. Regarding practices, 28.48% of the respondents 
assess the risk of AKI in their patients in their daily practices; 31.65% report AKI in the patients’ 
medical history, and 33.54% call on a nephrologist specialist to get specialized advice. 

Conclusion: This study found considerable gaps in knowledge and practice regarding AKI 
among most of HCWs in North Kivu province. 

technological progress in the management of continuous 
renal replacement therapy leading to unsatisfactory results 
[5]. 

Causes of AKI in high-income countries differ from those 
in resource-limited settings, and clinical outcomes are 
poorer in the latter [6]. The poorer outcomes are attributed 
to delayed referral, inadequate diagnostic equipment, 
and other infrastructural deϐiciencies, as well as a limited 
number of clinicians able to provide optimal management 
[7,8]. Several recent studies have shown that AKI is not only 

Introduction 

Acute kidney injury (AKI) is a syndrome of abrupt loss of 
renal excretory function, often accompanied by rapid failure 
of renal function [1,2]. This syndrome, due to a sudden drop-
in glomerular ϐiltration rate, results in an inability of the 
kidney to eliminate products of nitrogenous metabolism 
(urea, creatinine, uric acid, etc.) associated with acid-base loss 
of control, hydro-electrolytic, hormonal, and even osmotic 
balances [3,4]. AKI leads to a complex clinical disorder that 
is associated with high morbidity and mortality despite 
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an independent risk factor for in-hospital mortality, but is 
also associated with progression to chronic kidney disease 
(CKD) and increased long-term mortality and cardiovascular 
events [3,9]. 

Evidence of the increasing incidence of AKI has led to 
an emphasis on prevention or early management [10]. 
Early diagnosis of AKI is fundamental to ensure prompt and 
appropriate management, and to avoid progression to more 
fatal stages of the disease [2,11]. 

Most AKI can be prevented or managed by relatively 
simple measures, such as ϐluid replenishment, identiϐication, 
and treatment of the underlying condition (e.g. sepsis and 
antibiotics), discontinuation of nephrotoxic drugs, and 
exclusion of obstructive causes [4,9]. Knowledge of these 
relatively basic measures can correct impaired renal function 
in a large proportion of AKI cases [8,12]. As Lewington, et al. 
have previously pointed out [13] in our daily practice, we ϐind 
that the majority of patients with AKI are initially managed by 
non-specialists due to the scarcity of nephrologists relative to 
the prevalence of AKI. Previously, Khan, et al. [14] reported 
that less than one-third of patients with AKI were seen by 
nephrologists. Adequate knowledge about AKI is needed 
among health workers, especially physicians and nurses, 
to ensure prompt diagnosis and effective management of 
patients with AKI [15]. A study in Blantyre, Malawi, reported 
that the majority of health workers were not conϐident in the 
management of AKI due to their clinical inexperience and 
lack of knowledge about AKI management [16]. Improving 
awareness of AKI in health facilities (facilities) through 
case-based learning, workshops or periodic visits by a 
nephrologist will have a positive effect on the knowledge of 
healthcare workers (HCWs) [1]. 

Thus, there is a need to assess knowledge of AKI among 
health care workers in order to identify areas of missing 
knowledge that should be emphasized in the organization 
of educational programs to improve the management of AKI. 
The objective of this study was to assess the knowledge and 
practice of AKI management among non-nephrology HCWs 
in various health facilities in North Kivu Province, in the 
Democratic Republic of the Congo (DRC). 

Materials and methods
Setting and studying population

This was a cross-sectional study conducted over a 
twelve-week period from August to October 2021 in public 
and private hospitals in the North Kivu Province in eastern 
DRC. A simple random technique was adopted to select the 
participants, who were physicians and nurses working in the 
selected health facilities (chosen by reasoned choice in view 
of their referral nature and the number of the population 
they serve) and visited in the cities of Goma and Butembo in 
North Kivu province. Six health facilities, including Virunga 
General Referral Hospital, Kitatumba General Referral 

Hospital, Katwa General Referral Hospital, Kyeshero Hospital 
Center, Saint Vincent de Paul Neuropsychiatric Center, and 
North Kivu Provincial Hospital, were selected for the study. 
Each selected health facility was visited by a pair of trained 
interviewers to collect data according to the ad hoc survey. 

We conducted a survey among HCWs using a pre-designed 
questionnaire that was transferred to the KOBocollect 
software on tablets in various selected private and public 
health facilities. 

Finally, a total of 10 investigators were recruited. HCWs 
working in administrative departments were excluded from 
the survey. The investigators explained the purpose and
the procedure of the study and obtained the informed 
written consent of each respondent before asking them to 
complete the questionnaire. On a mean, the investigation 
lasted 10 to 15 minutes. The entire returned questionnaire 
was examined by the investigators, the missing elements (if 
any) being modiϐied through additional on-site interviews.

After the explanation, all HCWs (physicians and nurses) 
who are not working in the nephrology department and who 
agreed to answer our questionnaire were selected. The total 
number of HCWs who are not working in the nephrology 
department in the selected health facilities was 224. All were 
selected for the study; of these, 40 refused to participate in 
the study, and 26 were absent during the data collection 
period. The ϐinal sample was 158. The response rate was 
79.8%. 

Data collection

Knowledge and management practices concerning AKI 
were assessed using a validated structured closed-ended 
questionnaire with 16 items in three sections (A, B, and C). 

Section A included questions on demographic information 
(age and gender), number of years of professional experience, 
and medical title (physician or nurse). Section B consisted of 
questions assessing knowledge of AKI (AKI’s deϐinition and 
classiϐication, AKI’s risk factors, and potentially nephrotoxic 
drugs). Section C consisted of questions related to practice 
in the management of AKI. The items were reviewed by a 
nephrologist who made revisions that were relevant to their 
applicability. These revisions focused on the clarity of the 
questions and the relevance of the content. The questionnaire 
was completed by the participants under the supervision 
of investigators who ensured that the relevant data were 
correctly reported. 

The assessment of knowledge level about AKI was based 
on the answers (“true”, “false”, or “I don’t know”) regarding 
topics of risk factors and nephrotoxic drugs. One point was 
awarded for each correct answer and zero points for a wrong 
answer. The total score varies by topic as follows: 

• Knowledge of risk factors for AKI (18 points) 

• Knowledge of nephrotoxic drugs (11 points) 
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signiϐicant difference (p < 0.0001). The mean scores were 
8.80 ± 3.45 and 7.05 ± 1.96 for physicians and 5.30 ± 4.83 
and 5.75 ± 1.79 for nurses respectively for risk factors for 
AKI and potentially nephrotoxic drugs (Figure 2).

The percentages of correct answers to questions on 
knowledge of risk factors for AKI were calculated (Table 2). 
We noted statistically higher proportions of physicians than 
nurses in the majority of risk factors (p < 0.05). Overall, we 
noted that few respondents knew trauma (17.09%), surgery 
(14.56%), advanced age (22.15%), HIV infection (22.15%), 
and poisons (24.68%) as risk factors for AKI.

The percentages of correct answers to the questions on 
knowledge of risk factors for AKI were calculated (Table 3).
We noted statistically higher proportions of physicians 
than nurses in the majority of drugs (p < 0.05). Overall, we 
noted that few respondents knew methotrexate (21.52%), 
antiretrovirals (ARVs) (26.58%), and Non-steroidal anti-
inϐlammatory drugs (NSAIDs) (35.44%), and furosemide 
(46.20%) as potentially nephrotoxic drugs.

As for practices in the management of AKI, Table 4 shows 

Statistical analysis

The data collected were analyzed using STATA version 
16 statistical software to assess the knowledge and practices 
of health care workers in relation to AKI. Statistical analysis 
included percentage, mean, and standard deviation. Pearson’s 
Chi-square test was used to test the association of medical title 
(physician or nurse) with variables in sections B (knowledge 
of risk factors for AKI and potentially nephrotoxic drugs) and 
C (AKI management practices). Statistical signiϐicance was 
reported with a p - value of less than 0.05. 

Ethical considerations

Ethical clearance was obtained from the Medical 
Ethics Committee of the University of Goma (Approval No. 
UNICOM/CEM/002/20021). Informed consent was obtained 
from each participant. All copies of the questionnaire were 
coded (without names), and conϐidentiality of responses was 
maintained throughout the study. 

Results
A total of 158 HCWs completed the survey, of which 66 

(41.78%) were physicians. The mean age of the respondents 
was 36.07 ± 10.16 years and the male gender was 56.33% (a 
sex ratio of 1.29). On mean, the respondents had 7.34 years 
of clinical experience (Table 1). 

Of all respondents, only 12 (7.59%) were aware of the 
deϐinition and classiϐication of AKI (Figure 1).

In terms of risk factors knowledge for AKI and potentially 
nephrotoxic drugs, the mean ratings per topic obtained by 
the respondents are shown in Figure 2. With regard to risk 
factors for AKI, the mean score of respondents was 6.76 ± 
3.30 out of a total of 18. For the topic of nephrotoxic drugs, 
the mean score of respondents was 6.29 ± 1.96 out of a total 
of 11. Comparing the mean scores for these two topics for 
physicians and nurses, the Student’s t-test shows a highly 

Table 1: Demographic and professional characteristics of respondents.
Variable Number (n = 158) Percentage

Age (years)
20-29 51 32.28
30-39 54 34.18
40-49 35 22.15
≥ 50 18 11.39

Mean ± SD 36.07 ± 10.16
Gender 
Female 69 43.67

Male 89 56.33
Médical title
Physician  66 41.78

Nurse 92 58.23
Clinical experience (years)

≤ 5 84 53.16
> 5 74 46.84

Mean ± SD 7.34 ± 6.78

Figure 1: Distribution of respondents according to the knowledge of the defi nition/
classifi cation of AKI.

Figure 2: Distribution of respondents according to mean knowledge scores.
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Table 2: Percentages of respondents with correct answers to knowledge about risk factors for AKI.

Risk factor  (correct answer)
Medical title

Total (N = 158) p - value
Physician (n = 66) Nurse (n = 92)

Anemia (True) 25 (37.88%) 12 (13.04%) 37 (23.42%) < 0.001
Trauma (True) 13 (19.70%) 14 (15.22%) 27 (17.09%) 0.600
Alcohol (False) 55 (83.33%) 62 (67.39%) 117 (74.05%) 0.038

Bronchial asthma (False) 66 (100.0%) 76 (82.61%) 142 (89.87%) < 0.001
History of AKI (True) 22 (33.33%) 16 (17.39%) 38 (24.05%) 0.033

Burn (True) 25 (37.88%) 15 (16.30%) 40 (25.32%) 0.003
Surgery (True) 15 (22.73%) 8 (8.70%) 23 (14.56%) 0.025

Dehydration (True) 37 (56.06%) 20 (21.74%) 57 (36.08%) < 0.001
Diabetes mellitus (True) 38 (57.58%) 29 (31.52%) 67 (42.41%) 0.001
Gastroenteritis (True) 31 (46.97%) 15 (16.30%) 46 (29.11%) < 0.001
Hypertension (True) 42 (63.64%) 31 (33.70%) 73 (46.20%) < 0.001

Sepsis (True) 39 (59.09%) 22 (23.91%) 61 (38.61%) < 0.001
Chronic kidney disease (True) 22 (33.33%) 23 (25.00%) 45 (28.48%) 0.334

Poisons (True) 20 (30.30%) 19 (20.65%) 39 (24.68%) 0.229
Tobacco (False) 59 (89.39%) 76 (82.61%) 135 (85.44%) 0.335

Indigenous products (True) 36 (54.55%) 19 (20.65%) 55 (34.81%) < 0.001
Advanced age (True) 12 (18.18%) 23 (25.00%) 35 (22.15%) 0.410
HIV infection (True) 16 (24.24%) 19 (20.65%) 35 (22.15%) 0.732

Table 3: Percentages of respondents with correct answers to knowledge about nephrotoxic drugs.

Nephrotoxic drugs (correct answer)
Medical title

Total (N = 158) p - value
Physician (n = 66) Nurse (n = 92)

NSAIDs (True) 31 (46.97%) 25 (27.17%) 56 (35.44%) 0.016
Fluconazole (False) 51 (77.27%) 83 (90.22%) 134 (84.81%) 0.044

ARVs (True) 18 (27.27%) 24 (26.09%) 42 (26.58%) 1.000
Bactrim (False) 56 (84.85%) 62 (67.39%) 118 (74.68%) 0.021

Ceftriaxone (False) 61 (92.42%) 69 (75.00%) 130 (82.28%) 0.009
Ciprofl oxacin (False) 51 (77.27%) 63 (68.48%) 114 (72.15%) 0.300
Gentamycin (True) 56 (84.85%) 29 (31.52%) 85 (53.80%) < 0.001

ACE inhibitors (False) 47 (71.21%) 74 (80.43%) 121 (76.58%) 0.246
Chlorpromazine (False) 55 (83.33%) 73 (79.35%) 128 (81.01%) 0.671

Furosemide (True) 42 (63.64%) 31 (33.70%) 73 (46.20%) < 0.001
Methotrexate (True) 21 (31.82%) 13 (14.13%) 34 (21.52%) 0.013

ARVs: Antiretrovirals; NSAIDs: Non-Steroidal Anti-infl ammatory Drugs; ACE Inhibitors: Angiotensin-Converting Enzyme Inhibitors.

Table 4: Respondents’ answers to questions on AKI management practices.

Practices
Medical title

Total (N = 158) p - value
Physician (n = 66) Nurse (n = 92)

In the past year, have you been confronted with patients 
suff ering from AKI in your practice 0,001

Always 2 (3.03%) 69 (16.85%) 17 (10.97%)
Often 14 (21.21%) 13 (14.61%) 27 (17.42%)

Sometimes 23 (34.85%) 13 (14.61%) 36 (23.23%)
Rarely 27 (40.91%) 48 (53.93%) 75 (48.39%)

In your daily practice, do you assess the risk of AKI in your 
patients? 0.006

No 39 (59.09%) 74 (80.43%) 113 (71.52%)
Yes 27 (40.91%) 18 (19.57%) 45 (28.48%)

Do you report AKI in the medical history of patients who have 
suff ered from AKI in the past? < 0.001

No 33 (50.00%) 75 (81.52%) 108 (68.35%)
Yes 33 (50.00%) 17 (18.48%) 50 (31.65%)

Do you call a specialist nephrologist for advice or to review the 
risk factors for AKI for patients who are going to have a high-risk 

procedure or are taking highly nephrotoxic drugs
0.011

No 36 (54.55%) 69 (75.00%) 105 (66.46%)
Yes 30 (45.45%) 23 (25.00%) 53 (33.54%)

suffered from AKI in the past. One-third (33.54%) of the 
respondents reported that they seek advice or review risk 
factors for AKI from a nephrologist specialist for patients 
who are about to undergo a high-risk procedure or take 
highly nephrotoxic drugs.

that 28.39% of the respondents had always/often seen 
patients with AKI in their practices in the year prior to the 
survey; 28.48% of the respondents had reported doing a risk 
assessment of AKI in their patients in their daily practices; 
31.65% reported AKI in the medical history of patients who 
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Discussion
The International Society of Nephrology launched the 

“0 by 25” campaign, which aims to have no patient death 
from preventable or untreated AKI in low-resource settings 
by 2025 through screening, diagnosis, and management of 
patients with AKI. Therefore, it is important to think about 
the best way to achieve this goal by focusing on particular 
challenges of resource-limited countries.

This study is a useful tool so that it may provide a lead to 
how to implement “0 by 25” by ϐirst identifying deϐicits among 
health providers and thereby enabling the implementation 
of appropriate changes to improve mortality rates related to 
AKI.

The present study shows that there are signiϐicant gaps 
in knowledge of AKI among health care providers. Only 
12 (7.59%) of the respondents had a good knowledge of 
the deϐinition and classiϐication of AKI. The mean rating of 
respondents regarding risk factors for AKI was 6.76 out of 
a total of 18. As for the knowledge of nephrotoxic drugs, the 
respondents had a mean score of 6.29 out of a total of 11. 

The present study also shows that there are very 
signiϐicant differences between physicians and nurses. This 
could be explained by different academic training programs 
in the two groups (physicians and nurses), which explains 
the insufϐicient knowledge and the minimal importance 
given to AKI in nursing schools. This is compounded by the 
absence of teaching materials on AKI management in the 
intensive care unit in almost all public hospitals in North Kivu 
province. Yet nurses play a key role in the early detection 
and identiϐication of patients with risk factors for AKI. The 
nurse is also the focal point for monitoring and detecting any 
abnormalities in patients’ laboratory tests, such as serum 
creatinine, hemoglobin, or diuresis; these parameters are 
representative of actual renal function. Abnormal results are 
immediately reported to the physician so that prompt and 
appropriate action can be taken. As the results of the present 
study show, Abdou, et al. [17] also found that the level of 
knowledge was generally low in the nursing population. A 
survey of junior physicians in the United Kingdom showed 
that 30% of the respondents could not name more than two 
risk factors for AKI and 37% could not name the correct 
attitudes for referral to a nephrologist [22]. The study by 
Ali, et al. [1] reported that 23.7% of the respondents did not 
know whether major surgery was a risk factor for AKI.

Overall, the present study revealed that few respondents 
were aware of trauma (17.09%), surgery (14.56%), advanced 
age (22.15%), HIV infection (22.15%), and poisons (24.68%) 
as risk factors for AKI. This indicates that a signiϐicant 
proportion (over 70%) of the respondents are unable to 
suspect AKI in these circumstances. Yet trauma induces 
AKI either through the role of hemolysis or anatomical 
destruction [18] and surgical stress induces a set of hormonal 

and hemodynamic modiϐications linked to anesthesia and 
mechanical ventilation, thus leading to a deregulation of the 
renal system, evolving towards AKI [19]. Elderly subjects 
have reduced functional renal reserve, impaired renal self-
regulation, reduced ϐluid homeostasis, and increased risk 
of drug nephrotoxicity, making them highly susceptible 
to AKI [20]. AKI is more common in HIV-infected patients 
than in HIV-negative patients. It is favored by the viral 
infection itself, dehydration, undernutrition, opportunistic 
infections, the role of certain drugs (notably NSAIDs and 
ARVs), and the immune restoration syndrome [21]. All this 
information is supposed to be given to respondents during 
their academic training. This highlights the importance of 
organizing adequate training sessions on AKI among health 
care providers, especially physicians and nurses, to ensure 
rapid and correct diagnosis and effective management of AKI 
patients.

Overall, we noted that few respondents were aware that 
methotrexate (21.52%), ARVs (26.58%), NSAIDs (35.44%), 
and furosemide (46.20%) are known to be nephrotoxic 
drugs. In contrast, Ali, et al. [1] found that NSAIDs and 
methotrexate were cited by 76% and 68.6% of health care 
providers respectively as drugs that cause AKI. Adejumo, et 
al. [15] found that only 29.6% of respondents recognized 
furosemide as a risk factor for AKI. Most of these drugs 
are commonly administered to hospitalized patients and 
insufϐicient knowledge about these drugs may prevent 
physicians from reducing their doses or withdrawing them 
in people at AKI risk. This may worsen pre-existing AKI or 
cause iatrogenic AKI. The latter is also associated with a 
signiϐicant burden in terms of healthcare costs, hospital stay, 
morbidity, and mortality.

Our results show that 28.48% of the respondents assess 
the risk of AKI in their patients in their daily practice; 31.65% 
report AKI in the patients’ medical history, and 33.54% seek 
specialist advice from a nephrologist. These ϐigures are 
lower than those found by Ali, et al. [1] who reported 72% 
of respondents assessed the AKI risk in their patients, 57% 
documented AKI in their medical history and 80.8% called a 
nephrologist before a high-risk procedure or administration 
of a nephrotoxic drug. This difference could be explained by 
the fact that our study population was made up of physicians 
and nurses unlike the study by Ali, et al. [1] who enrolled only 
physicians.

Conclusion
To improve the diagnosis of AKI, it is necessary to promote 

a better understanding of the epidemiological association of 
AKI with widespread diseases, including endemic diseases, 
and also to promote education about AKI at all levels and 
among all members of the health care system. This study 
highlights the need and importance of better understanding 
barriers and challenges to implementing an effective AKI 
management program in resource-poor countries. It is 
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important that each country understands its own barriers in 
order to implement effective AKI prevention protocols and 
thus improve the quality of patient’s life.

Data availability: The datasheet used to support the 
ϐindings of this study are available from the corresponding 
author upon request.
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