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ABSTRACT

BACKGROUND: Adequate knowledge of acute kidney injury
(AKI) among doctors is essential for its prevention, early diagnosis
and management. Assessing knowledge of AKI among doctors is
necessary to identify areas of deficiencies and key areas to be
emphasized when organizing educational programs aimed at
improving AKI care. This study determined the knowledge of AKI
among non-nephrology doctors in Ondo City, Southwest Nigeria.
MATERIALS AND METHODS: This was a cross-sectional
descriptive study carried out in two government hospitals in Ondo
City using a self-administered pretested questionnaire that assessed
knowledge of AKI among non-nephrology doctors. P-value of <
0.05 was taken as significant.

RESULTS: Eighty-one doctors participated in the study with a
median post-graduation experience of 5.5 years. Sixty-one (78.2%)
were in surgical specialty while the remaining worked in medical
specialty. Only 1(1.2%) of the respondents had good knowledge of
AKI, 56(69.2%) had fair knowledge while the remaining 24
(29.6%) had poor knowledge of AKI. Identified areas of
deficiencies in knowledge of AKI were in mode of presentation,
risk factors, potentially nephrotoxic medications, criteria for AKI
definition and staging, newer AKI biomarkers and indications for
renal replacement therapy. There was no significant association
between knowledge of AKI and specialty (p=0.593) or year of
practice (p=0.312)

CONCLUSION: There were significant deficiencies in the
knowledge of AKI amongst most non-nephrology doctors in Ondo
city. We therefore recommend regular in-service training on AKI
for practicing doctors.

KEYWORDS: Knowledge, Non-nephrology doctors, Acute Kidney
Injury

INTRODUCTION

Acute Kidney Injury (AKI) is an increasingly important health
problem both in developing and developed countries (1-3).
Susantitaphong et al reported the pooled incidence of AKI in adults
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to be 22% from met-analysis of studies that were
mainly from Asia, America and Europe (2). The
incidence of AKI also ranges between 30-70%
among critically ill patients (4). It is the most
common reason for in-hospital nephrology
consultation in the United States (3). The burden
of AKI is quite enormous due to associated
morbidity, mortality, prolonged hospital stay and
increase in overall health expenditure (4-6).

Acute kidney injury is an important risk
factor for chronic kidney disease (CKD), rapid
progression to end stage renal disease later in life
and long term non-renal morbidity and mortality
(7,8). Even a small increase in serum creatinine is
associated with increased morbidity and mortality.
Hence, there is a need for timely diagnosis and
management of AKI (9).

Previous reports have shown deficiencies in
risk identification, prevention, early diagnosis and
satisfactory management of AKI among health
workers (10-13). Aitken et al reported that about
a quarter of patients on admission had AKI that
was unrecognized in Glasgow, United Kingdom
(11). The United Kingdom National Confidential
Enquiry into Patients’ Outcomes and Death
(NCEPOD) reported that about 50% of patients
who died of AKI did not receive good medical
care and 43% of patients who developed AKI
while on admission had delay in diagnosis (10).
Also, Evans et al reported that the majority of
health workers in Malawi were not confident in
managing AKI due to clinical inexperience and
deficiencies in their knowledge of AKI
management (12).

The majority of AKI patients are initially
managed by non-specialists due to scarcity of
nephrologists globally in relation to the prevalence
of AKI (14). This is corroborated by previous
reports which showed that less than a third of
patients with AKI were seen by nephrologists
(10,15). Adequate knowledge of AKI is therefore
required among health workers especially doctors
in order to ensure timely diagnosis and effective
management of AKI patients. This will reduce the
associated morbidity, mortality and cost of care
which is mostly solely borne by patients and
relatives in developing countries unlike in
developed countries where there is health
insurance scheme that caters for the medical bills.
Assessing knowledge of AKI among doctors is

therefore necessary to identify areas of
knowledge gaps where emphasis should be placed
in organizing educational programs aimed at
improving AKI care. This study therefore assessed
the knowledge of AKI among non-nephrology
doctors in two government hospitals in Ondo City,
Southwest Nigeria.

MATERIAL AND METHODS

Study setting and participants: This was a cross-
sectional descriptive study carried out over a six
week period in the two government hospitals in
Ondo City, Southwest Nigeria: Ondo state medical
village and State Specialist hospital, Ondo city
between April and May 2016. A simple random
technique was adopted in selecting the participants
who were doctors working in the two government
hospitals in Ondo City.

Sample size calculation: The minimum sample
size for this study was 80 after including 10%
attrition rate using Epi Info sample size calculator
for a population less than 10,000. Fifty percent
was taken as the proportion with adequate
knowledge of AKI and 95% was used as the
confidence interval. Eighty-one respondents
participated in the study with a response rate of
90%.

Data collection: Knowledge of AKI was assessed
through the wuse of validated closed-ended
structured questionnaire that had 32 questions.
This questionnaire was validated in a pilot study
done in State Specialist Hospital Akure,
Southwest Nigeria, using 20 respondents (non-
nephrology doctors) who were not involved in the
main study. The Cronbach’s alpha internal
consistency coefficient of the questionnaire was
0.72.

The questionnaire had sections A and B.
Section A consists of questions on socio-
demographic information, number of years of
practice and department of the respondents.
Section B consists of questions that assessed
knowledge in areas of clinical features, types, and
risk factors of AKI, potentially nephrotoxic
medications, criteria for diagnosis and staging of
AKI, newer biomarkers of AKI and indications for
renal replacement therapy (RRT) in AKI.

Internal medicine, pediatrics, community
medicine and family medicine were categorized as
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medical specialty while general surgery, ear, nose
and throat surgery, plastic surgery, orthopaedic
surgery, ophthalmology, anesthesia/intensive care
unit, obstetrics and gynaecology were categorized
as surgical specialty.

A score of 1 point was given to each correctly
answered question and the total score was
calculated for each respondent. The maximum
obtainable score was 32. A score of 24-32 points
was considered as having good knowledge of
AKI, 16-23 points as fair knowledge and <16
points as poor knowledge.

Ethical consideration: Ethical clearance was
obtained from the Ondo state Ethical and Research
Committee. Informed consent was obtained from
each participant. All copies of the questionnaire
were coded (without names), and confidentiality
of responses was ensured throughout the study.

Data Analysis: Data were analyzed using the
statistical package for social sciences (SPSS)
version 17.0. Results were presented in tabular
form. Univariate analysis was used in the
description of characteristics of the study
population. Discrete variables were presented as
frequency and percentages. Chi-square test with
trend was used to determine the significance of
observed differences for ordinal categorical
variables. P wvalue < 0.05 was considered
significant.

RESULTS

Eighty-one respondents who were all non-
nephrology doctors participated in the study
consisting of 63(78%) males and 18(22%)
females. The majority of the respondents were
young and middle aged doctors; seventy-five
(94.9%) of them were between the ages 20 and 40
years. Forty (49.4%) had < 5 years postgraduation
experience. The median postgraduation experience
of the respondents was 5.5(3) years. Sixty-one
(78.2%) worked in surgical specialty while the
remaining worked in medical specialty (Tablel).

Only 8(9.9%) had not received formal
lectures on AKI in the past. Forty-nine (61.3%)
received AKI lecture during their undergraduate
training, 4(5.0%) during postgraduate training and
19(23.8%) during both undergraduate and
postgraduate training. Sixty-six (82.5%) had
managed patients with AKI in the past while
70(87.5%) had referred patients with AKI to a
nephrologist in the past (Table 1).

Table 1: Characteristics and Experiences of Study
Population.

Parameter n (%)
Age (years)

20-30 35(44.3%)
31-40 40(50.6%)
41-50 3(3.8%)
51-60 1(1.3%)
Gender

Male 63(78%)
Female 18(23%)
Years of Post-graduation experience

< Syears 40(49.4%)
> 5 years 41(50.6%)
Specialty

Medical 17(21.8%)
Surgical 61(78.2%)

Received Previous AKI lecture

Yes, during undergraduate training 49(61.3%)
Yes, during postgraduate training 4(5.0%)
Yes, during both undergraduate and 19(23.8%)
postgraduate trainings

No 8(9.9%)
Managed AKI patient before

Yes 66(82.5)
No 14(17.5%)

Referred AKI patient to Nephrologist

before

Yes 70(87.5%)
No 10(12.5%)

Acute Kidney Injury (AKI)
Non-response excluded from each variable

Fifty-six (69.2%) of the respondent had fair
knowledge of AKI while knowledge was poor in
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24 (29.6%) . Only 1(1.2%) of the respondents had

good knowledge of AKI (Figure 1).
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Figure 1: Knowledge of AKI among respondents

Only 33(40.7%) of the respondents knew that
serum creatinine may be normal in patients with
AKI while 42(51.9%) knew that urine output may
be adequate in AKI patients. About half of the
respondents did not know that the elderly were at
risk of developing AKI. Less than a third knew
that furosemide, lisinopril and valsartan were
potentially nephrotoxic while 67(82.7%) knew
that NSAIDs were nephrotoxic. The majority
knew the types of AKI, although only 28(34.6%)
knew about the extension phase of acute tubular
necrosis (Table 2)

Only twenty-four (29.6%) and 19(23.5%) of
the respondents knew about Acute Kidney Injury
Network (AKIN) and Kidney Disease Improving
Global Outcome (KDIGO) criteria for AKI
definition and staging. However, Risk, Injury,

Table 2: Frequency of correct answers about AKI

Failure, Loss and End stage renal disease (RIFLE)
criteria for AKI definition and criteria was known
by 50(61.7%) of the respondents (Table 2).

Majority of the respondents did not know
about newer AKI biomarkers. Thirteen (16%) of
the respondents knew that Neutrophil gelatinase
associated lipocalin (NGAL) and Liver-fatty acid
binding protein were newer AKI biomarkers while
22(27.2%) knew cystatin-C as newer AKI
biomarker.

Only 7(8.6%) of the doctors knew the value
of daily rise in serum creatinine or urea that will
require dialysis in patients with AKI (Table
2).There was no significant association between
knowledge of AKI and specialty (p=0.593) or
years of practice (p=0.312) (Table 3).
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SIN QUESTIONS Frequency of correct answers
n(%o)
1 The following may occur in AKI
11 Urine output may be reduced 81(100%)
1.2 Urine output may be normal 42(51.9%)
13 Serum creatinine may be normal 33(40.7%)
2 Risk factors for AKI include
2.1 Heart failure 68(84%)
2.2 Diabetes mellitus 67(82.7%)
2.3 Elderly 41(50.6%)
24 Liver disease 57(70.4%)
25 Chronic hypertension 60(74.1%)
3 Potentially Nephrotoxic medications include
3.1 Frusemide 24(29.6%)
3.2 NSAIDs 67(82.7%)
3.3 Co-trimoxazole 41(50.6%)
3.4 Lisinopril 19(23.5%)
35 Valsartan 9(11.1%)
4 Types of AKI include
4.1 Pre-renal AKI 76(93.8%)
4.2 Renal AKI 77(95.1%)
4.3 Post-renal AKI 76(93.8%)
5 Phases of Acute tubular Necrosis include
51 Initiation Phase 65(80.2%)
5.2 Extension Phase 28(34.6%)
53 Maintenance Phase 52(64.2%)
5.4 Recovery Phase 67(82.7%)
6 Criteria for AKI definition and staging include
6.1 RIFLE 50(61.7%)
6.2 APACHE 10(12.3%)
6.3 AKIN 24(29.6%)
6.4 KDIGO 19(23.5%)
7 Examples of new biomarkers of AKI include
7.1 NGAL 13(16.0%)
7.2 Liver-fatty acid binding protein 13(16.0%)
7.3 Hepatocyte growth factor 9(11.1%)
7.4 Cystatin-C 22(27.2%)
8 Indications for dialysis in AKI patients include
8.1 Anuria 72(88.9%)
8.2 Refractory pulmonary oedema 68(84.0%)
8.3 Daily rise in urea by 100 mg/dI 7(8.6%)
8.4 Daily rise in creatinine by 2 mg/dl 7(8.6%)
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Table 3: Association between knowledge of AKI, specialty and years of Practice

Good Fair Poor P-value
Knowledge Knowledge Knowledge
Specialty
Medical specialty 0(0%) 12(22.6%) 5(20.8%) 0.593
Surgical specialty 1(100%) 41(77.4%) 19(79.2%)
Years of Practice
< Syears 0(0%) 30(53.6%) 10(41.7%) 0.312
> 5 years 1(100%) 26(46.4%) 14(58.3%)

Non-response excluded from each variable
DISCUSSION

There were significant deficiencies in the
knowledge of AKI among the majority of the
respondents in this study. Only 1(1.2%) of the
respondents had good knowledge of AKI,
56(69.2%) had fair knowledge and the remaining
24(29.6%) had poor knowledge of AKI.

About 60% of the respondents did not know
that serum creatinine may be normal in patients
with AKI while only about 50% were aware of
non-oliguric AKI. This shows that a significant
proportion of the respondents may not be able to
diagnose AKI in the early stages. This is similar to
findings of Stevens et al who found that
identification of key features of AKI was lacking
among non-specialist doctors (13). Adequate
knowledge of presentation of AKI is pivotal to
making early diagnosis and improving outcomes.
Half of the respondents in this study did not know
that elderly persons were at increased risk of AKI.
This is surprising because it is well established
that the elderly have reduction in functional renal
reserve, impaired renal autoregulation, defective
fluid homeostasis and increased risk of drug
nephrotoxicity, therefore making them highly
susceptible to AKI (16). The finding of deficiency
in risk assessment in this study was corroborated
by reports of NCEPOD that found that risk
assessment for AKI was poor among health
workers (10). Muniraju et al also reported that
only 37% of junior trainee doctors could identify
two risk factors for AKI (17). Assessment of risk
factors is key to prevention, early diagnosis and
intervention in AKI.

Knowledge of potentially nephrotoxic drugs
was poor among the respondents. Most of the
respondents did not know that angiotensin
converting enzyme inhibitors (ACEI), angiotensin

receptor blocker (ARBs) and furosemide are
potentially nephrotoxic. Some of these drugs are
commonly used during in-patient care, including
the peri-operative period (18,19). This knowledge
gap may prevent the doctors from reducing the
doses or withdrawing these drugs in individuals at
risk of AKI which is similar to report by Stewart
et al (10). This may consequently worsen AKI or
cause iatrogenic AKI which is the most common
cause of iatrogenic renal disease with a case
fatality of about 12% (16). latrogenic AKI is also
associated with significantly high burden in terms
of health cost, hospital stay, morbidity and
mortality.

Knowledge of criteria for definition and
staging AKI was also found to be poor in this
study. Less than 30% of the respondents were
aware of AKIN and KDIGO criteria. This
knowledge gap may also prevent these doctors
from diagnosing AKI promptly. In the same vein,
majority of the doctors were not aware of newer
AKI biomarkers. This therefore shows that the
respondents were not abreast of recent
information, developments and guidelines targeted
at reducing the burden of AKI through prevention,
early diagnosis and management.

Only 7(8.6%) of the respondents knew the
values of daily rise in serum creatinine and urea
that will require urgent renal replacement therapy
(RRT) in patients with AKI. This is similar to
findings amongst junior doctors in United
Kingdom where 37% of them could not name a
single indication for renal referral (10). Poor
knowledge of indication for RRT may therefore
delay referral to nephrologists.

The majority of the respondents who managed
patients with AKI in the past had nephrologist’s
input. This is unlike a report by Khan et al which
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showed that only 22% of acute renal failure
patients were referred to nephrologists (15).
However, nephrologists’ input must be timely to
have the desired effects on patient outcomes. Early
nephrologists’ referral of AKI patients has been
shown to be associated with reduced risk of
further deterioration in renal function, better
utilization of hospital resources and better
patients’ outcomes (19-22).

There was no significant association between
knowledge of AKI, specialty and years of practice
among the respondents. This therefore implies that
educational programs aimed towards improvement
of AKI patients’ care should be targeted at all
doctors irrespective of their years of practice or
specialty. Focused educational programs on
improving knowledge and management of AKI
have been reported to improve management of
AKI and overall patients’ outcomes (23-26).

The limitation of this study is the relatively
small sample size, hence the findings cannot be
generalized. However, this study is the first to
assess knowledge of AKI among non-nephrology
doctors in Southwest Nigeria. The study has also
been able to identify the areas of significant
knowledge gap in AKI which should be
emphasized in organizing educational programs
aimed at improving AKI care.

In  conclusion, there were significant
deficiencies in the knowledge of AKI among
non-nephrology doctors in Ondo City, Southwest
Nigeria. Identified areas of deficiencies were
mode of presentation, risk factors, potentially
nephrotoxic medications, criteria for AKI
definition and staging, newer AKI biomarkers and
indications for RRT. Educational programs such
as lectures and seminars on AKI should be
incorporated regularly into the continuing medical
education for all cadres of doctors. This may
improve their knowledge and capacity to prevent,
diagnose and manage AKI patients satisfactorily.
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