
R E S E A R C H Open Access

© The Author(s) 2024. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The 
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available 
in this article, unless otherwise stated in a credit line to the data.

Leulseged et al. BMC Pediatrics          (2024) 24:365 
https://doi.org/10.1186/s12887-024-04854-4

BMC Pediatrics

*Correspondence:
Haleluya Leulseged
hleulseged@hararghe.org

Full list of author information is available at the end of the article

Abstract
Background Diagnostic autopsy is the most reliable approach to definitively ascertain the cause of death and 
evaluate the accuracy of antemortem clinical diagnoses. Identifying diagnostic discrepancies is vital to understanding 
common gaps in antemortem clinical diagnoses and modifying antemortem diagnostic approaches to increase the 
accuracy of clinical diagnosis. The objective of this study was to determine the frequency of diagnostic discrepancies 
between antemortem clinical diagnoses and postmortem autopsies on lung pathologies and to understand the 
reasons for diagnostic discrepancies among cases included in Child Health and Mortality Prevention Surveillance 
(CHAMPS) in Ethiopia.

Methods A clinical case series study of deaths among children under-five in the CHAMPS study at three sites in 
Ethiopia between October 2019 and April 2022 was conducted. The antemortem clinical diagnoses and postmortem 
pathological diagnoses of the lung were compared for each case. Two senior physicians assessed the findings for 
both agreement and disagreement. McNemar’s test was used to assess for statistically significant differences between 
antemortem and postmortem diagnoses.

Results Seventy-five cases were included (73.3% male). Over half (54.7%) died between the 1st and 7th day of life. 
Sepsis (66.7%), pneumonia (6.7%), and meconium aspiration syndrome (5.0%) were the most common immediate 
causes of death. Half (52%) of cases were correctly diagnosed antemortem. The magnitude of diagnostic discrepancy 
was 35% (95% CI: 20-47%). The most common contributing factors to diagnostic discrepancy were gaps in knowledge 
(22/75, 35.5%) and problems in consultation and teamwork (22/75, 35.5%).
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Background
Diagnostic errors contribute to as much as 10% of 
adverse events occurring in healthcare practice globally 
[1, 2]. This rate is higher in countries like Ethiopia, where 
there is limited diagnostic capacity and shortages of 
trained health professionals [3]. Diagnostic errors often 
result from diagnostic uncertainty, the complex nature 
of making accurate diagnoses in clinical practice, limi-
tations in the availability and accuracy of some diagnos-
tic tests, and time constraints encountered by clinicians 
[4]. Moreover, greater workload burdens, rising quality 
expectations, cognitive biases, and insufficient health 
system infrastructure may also contribute to diagnostic 
errors [5]. The increasing complexity in health care can 
be attributed to multiple factors such as a wide range of 
options for diagnostic testing and treatment, extensive 
and continually growing biomedical and clinical evidence 
influencing clinical practice, along with a higher occur-
rence of comorbidities among patients [6]. Diagnostic 
errors can lead to improper treatment and deaths that 
could potentially be averted if the correct diagnosis had 
been made [3].

Lung diseases, with their broad clinical and histologi-
cal spectrum, present unique challenges as radiological 
and clinical signs are often non-specific [3]. Perinatal and 
under-five deaths due to lung diseases are a significant 
global burden leading to over 800,000 deaths each year 
among children aged < 5 years [7]. Detailed postmor-
tem examinations of lung tissue yield the most accurate 
results when ascertaining the cause of death [8]. How-
ever, postmortem examinations are infrequently con-
ducted in low- and middle-income countries, where the 
disease burden of lung pathology is highest among young 
children [9], leaving a gap in true understanding of causes 
of death and accuracy of antemortem clinical diagnoses 
for lung diseases.

Clinicopathologic discrepancy studies aim to evaluate 
the accuracy of clinical diagnoses by comparing them 
with the reference standard of postmortem autopsy 
diagnoses [10]. Despite advances in medical technology, 
significant discrepancies between antemortem clinical 
diagnoses and complete diagnostic autopsies (CDA) have 
been observed in as much as 45% of childhood deaths 
[10]. CDAs have long been considered the benchmark 
in establishing the cause of death (CoD). By conducting 
a comprehensive postmortem analysis, which involves 
examining internal organs and tissues, pathologists 

can gather insightful information regarding diverse dis-
eases and their manifestations in the body, which can be 
applied to enhance the diagnosis, treatment, and preven-
tion of these ailments for future patients.

CDA improves the identification of underlying causes 
and mechanisms of disease leading to death [8, 10]. How-
ever, the resources and expertise required for CDAs are 
often lacking in developing countries like Ethiopia [11–
13]. Understanding which diagnoses are missed most 
often prior to a child’s death and the reasons for these 
diagnostic errors is crucial to identifying gaps in clinical 
diagnosis to refine diagnostic algorithms for improved 
treatment outcomes [3]. However, studies evaluating the 
accuracy of antemortem clinical diagnoses in Ethiopia are 
lacking but are essential to further guide policy and pro-
grams to reduce antemortem diagnostic errors, which, 
in turn, may reduce childhood mortality in regions with 
high rates of childhood mortality.

As an alternative to CDA, minimally invasive tis-
sue sampling (MITS) has emerged as a viable method 
for ascertaining causes of death [11, 13], and has dem-
onstrated high concordance with CDA [14]. Due to its 
acceptability and feasibility in resource-limited settings, 
MITS has been implemented by the Child Health and 
Mortality Prevention Surveillance (CHAMPS) network 
in nine countries across sub-Saharan Africa and South 
Asia.

Given the high burden of disease of lung diseases 
among young children and prior studies suggesting high 
rates of diagnostic errors in similar settings, our objec-
tive was to determine the frequency of, and reasons for, 
diagnostic discrepancies between antemortem clinical 
diagnoses and postmortem causes of death determined 
by lung pathology, in order to provide insight for health 
professionals and policymakers in the goal of reducing 
childhood mortality.

Methods
Study area and design
The study was conducted within the Health and Demo-
graphic Surveillance Sites (HDSS) areas of Kersa, Harar, 
and Haramaya, under Haramaya University in Ethiopia, 
the largest HDSS site in Africa [15, 16]. A clinical case 
series design was employed. The timeframe for data col-
lection was extended from October 2019 through April 
2022. This study used data from the Child Health and 
Mortality Prevention Surveillance (CHAMPS) study. 

Conclusions Misdiagnoses were common among young children who died with positive lung pathology findings. 
In-service education initiatives and multidisciplinary collaboration are needed to mitigate high rates of diagnostic 
discrepancies among young children to potentially prevent future deaths.

Keywords Minimally invasive tissue sampling, Clinicopathologic discrepancy, Pathologic lung findings, Pathologic 
lung diagnosis, Child health, Diagnostic discordance
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CHAMPS utilizes high-quality data collection methodol-
ogies, including MITS, extensive pathogen testing, histo-
pathology evaluation, clinical data extraction, and verbal 
autopsies [17, 18].

Population and selection criteria
This study focused on the examination of deaths among 
neonates, infants, and children under the age of five 
that occurred within the health facilities situated in the 
HDSS area [16]. Stillbirths were excluded because ante-
mortem diagnoses are not made in this population. There 
were three inclusion criteria for this study: Enrollment in 
CHAMPS, a MITS autopsy completed, and availability of 
dedicated clinical data for the deceased neonate, infant, 
or child within the healthcare facility where the death 
occurred. To maintain the integrity of the study and 
ensure the completeness and reliability of the data, cases, 
where antemortem clinical data was absent from the cor-
responding health facilities where the death occurred, 
were omitted from the study.

Data collection procedures
A comprehensive and systematic approach was adopted 
for data collection, which included several sources of 
clinical data including documented history and physical 
examination, progress notes, nursing notes, order sheets, 
laboratory tests, radiological examinations, pathologi-
cal examinations, and operation notes. The extraction of 
data was systematically carried out by qualified special-
ist physicians using a structured Excel sheet. Physicians 
who collected data were not involved in the clinical care 
of enrolled cases. To ensure the integrity of the data col-
lected, all clinical data, including antemortem diagnoses, 
was verified independently by two additional physicians.

The antemortem clinical diagnoses were systematically 
extracted from all available clinical data sources, includ-
ing documented history, physical examination findings, 
progress notes, nursing notes, order sheets, laboratory 
tests, radiological examinations, and, where appropri-
ate, operative reports. The data extraction was conducted 
by qualified specialist physicians using a structured data 
collection tool. To ensure accuracy and completeness, 
the extracted antemortem diagnoses were indepen-
dently verified by two additional physicians who were not 
involved in the clinical care of the cases.

While conducting MITS, postmortem biopsy needles 
were used to gather tissue samples, which underwent 
analysis using multiple testing methodologies. Specimens 
from MITS were utilized for histopathologic assessment, 
molecular analysis, and different microbial testing meth-
odologies [19]. Samples underwent evaluation where 
multiplex molecular testing was conducted using Taq-
Man® Array Card (TAC) on fresh tissues to test for 126 
pathogens. Furthermore, histopathology, special stains, 

immunohistochemistry (IHC), and molecular test-
ing (PCR) were carried out on formalin-fixed paraffin-
embedded (FFPE) tissues [19].

The highly sensitive detection of pathogens via TAC 
is possible on refrigerated MITS samples within a time 
window of three days following the occurrence of death. 
Moreover, gene Xpert testing, a fast molecular assay 
capable of detecting Mycobacterium tuberculosis and 
its rifampicin resistance was also used. Result agreement 
between TAC, IHC, and PCR methods varies, making it 
important to interpret all diagnostic tests in aggregate to 
establish overall case diagnoses and maximize the utility 
of these testing methods in MITS [19]. Additionally, clin-
ical and epidemiologic data were considered, which has 
demonstrated enhanced interpretation of MITS findings 
[19].

The MITS process involved both local and interna-
tional pathologists who reviewed histopathology results. 
A thorough assessment was conducted on both the 
obtained samples and locally produced slides within the 
CHAMPS network to ensure that they met all require-
ments [20]. The final cause of death was determined by 
a panel of local experts (the Determination of Cause of 
Death [DeCoDe] panel) that included obstetricians, pedi-
atricians, pathologists, microbiologists, and epidemiolo-
gists [21] who reviewed all clinical, verbal autopsy, and 
histopathological data. The DeCoDe determined cause of 
death served as the reference standard for this study.

Determination of diagnostic discrepancies
The antemortem clinical diagnosis and postmortem 
pathological diagnosis of the lung were compared for 
each case, and two physicians evaluated the result sepa-
rately for concordance of diagnoses. These physicians 
were trained on the World Health Organization (WHO) 
classification approach of cases as concordant and dis-
cordant and assigning of reason for diagnostic discrep-
ancy prior to commencement of the research. They used 
a structured Excel sheet to assign concordance and dis-
cordance and reason for all discrepancies. If there was 
a discrepancy between the physicians, a third physi-
cian was invited as an arbiter. The physicians classified 
the comparison of antemortem clinical diagnosis and 
postmortem causes of death into one of four categories 
according to predetermined categories: (1) diagnosed by 
both clinical and autopsy, (2) diagnosed by clinical and 
not by autopsy, (3) diagnosed by autopsy, not by clini-
cal, and (4) not diagnosed by either. The reason for the 
diagnostic discrepancy was ascertained for each discrep-
ant case by conducting an in-depth review of all available 
clinical data for each case in line with WHO guidelines 
on diagnostic discrepancy [22, 23].

The concordance analysis focused specifically on com-
paring antemortem clinical diagnoses with postmortem 
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pathological diagnoses related to lung pathologies. Extra-
pulmonary findings identified during the postmortem 
evaluations were not considered in the concordance 
analysis, as they were not directly relevant to the primary 
objective of assessing diagnostic discrepancies in lung 
pathologies.

Statistical analyses
Descriptive statistics were calculated and the McNemar’s 
test was utilized to identify any statistically significant 
discrepancies between antemortem and postmortem 
diagnoses. A p-value threshold of < 0.05 was set to deter-
mine statistical significance. In cases where discrepancies 
were identified, these were thoroughly discussed and per-
tinent recommendations for each discordant case were 
subsequently made. All analyses were conducted using 
Stata version 17.0 (StataCorp. 2021. Stata Statistical Soft-
ware: Release 17. College Station, TX: StataCorp LLC).

Results
Sociodemographic characteristics of the participants
There was a total of 5,485 death notifications received 
by CHAMPS Ethiopia during the study period. Among 
those, 687 had MITS completed.

Among the cases enrolled for MITS, 612 (89.1%) lacked 
antemortem clinical data. This was primarily due to the 
majority being stillbirths (46%), with the remaining cases 
comprising deaths that occurred at home, on the way to a 
healthcare facility, or at the facility where medical records 
were lost or not documented. Seventy-five (10.9%) cases 
met inclusion criteria. 73% (n = 55) of participants were 
males, and 26.7% (n = 20) were females. Neonates aged 
0–28 days at the time of death accounted for 86.7% 
(n = 65) of the study participants, with the majority of 
neonatal deaths occurring within the first week of deliv-
ery (70.7%, n = 53) (Table 1).

A total of 206 different antemortem clinical diagno-
ses were recorded. The most common clinical diagnosis 
among the enrolled cases was early onset neonatal sepsis 
(30/206, 14.6%), followed by perinatal asphyxia (24/206, 
11.7%) and preterm baby (23/206, 11.1%) (Table  2). 

Other common diagnoses included low birth weight 
(21/206,10.2%) and hypothermia (18/206, 8.7%).

There was a total of 147 postmortem pathologic diag-
noses for the immediate, underlying, and comorbid 
conditions of the 75 cases (Table  3). The most com-
mon postmortem pathologic diagnosis observed was 

Table 1 Demographics of included cases from CHAMPS Ethiopia 
(2019 to 2022) (N = 75)
Characteristics N %
Gender

Male 55 73.3
Female 20 26.7

Age group at the time of death
Early neonates (≤ 24 h) 12 16.0
1–7 days 41 54.7
8 days-1 month 12 16.0
> 1 month-12 months 3 4.0
> 12 months to 59 months 7 9.3

Table 2 Percentages and frequencies of antemortem clinical 
diagnosis of cases included
Antemortem clinical diagnosis n Percent
Early onset neonatal sepsis 30 14.6%
Perinatal asphyxia 24 11.6%
Preterm baby 23 11.1%
Low birth weight 21 10.2%
Hypothermia 18 8.7%
Respiratory distress syndrome 11 5.3%
Pneumonia 6 3.0%
Meconium aspiration syndrome 6 3.0%
Apnea of the newborn 6 3.0%
Hyaline membrane disease 6 3.0%
Meningitis 6 3.0%
Severe acute malnutrition 5 2.4%
Hypoglycemia 4 2.0%
Late onset neonatal sepsis 3 1.4%
Hydrocephalus 3 1.4%
Hypovolemic shock 3 1.4%
Severe anemia 2 1.0%
Infantile hypertrophic pyloric stenosis 2 1.0%
Spina bifida 2 1.0%
Measles 1 0.5%
Autosomal recessive polycystic kidney disease 1 0.5%
Acute kidney injury 1 0.5%
Scabies 1 0.5%
Caput Succedaneum 1 0.5%
Ludwig angina 1 0.5%
Phocomelia 1 0.5%
Nephrotic syndrome 1 0.5%
Neonatal hyperbilirubinemia 1 0.5%
Opitz Trigonocephaly Syndrome 1 0.5%
Right inguinal hernia 1 0.5%
portal hypertension 1 0.5%
Chronic liver disease 1 0.5%
Spontaneous bacterial peritonitis 1 0.5%
Acute gastro enteritis 1 0.5%
Cephalic hematoma 1 0.5%
Febrile seizure 1 0.5%
COVID-19 1 0.5%
Hemorrhagic disease of the newborn 1 0.5%
Deep intravascular coagulation 1 0.5%
Subgaleal hemorrhage 1 0.5%
Paraplegia 1 0.5%
Intra cranial hemorrhage 1 0.5%
Chiari malformation 1 0.5%
Oral thrush 1 0.5%
Total 206 100%
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extramedullary hematopoiesis, (32/147, 21.7%), followed 
by hyaline membrane disease (17/147, 11.6%) and sep-
sis (13/147, 8.8%). Pneumonia and meconium aspira-
tion syndrome also each contributed to 8.8% of the total 
cases, with 13 instances each.

Antemortem clinical and postmortem autopsy diagnosis 
concordance
Of the 75 included cases included, 52.0% (n = 39) were 
accurately diagnosed by antemortem clinical diagnosis 
compared to postmortem diagnoses (Table 4). There was 
a diagnostic discordance in 37.3% (n = 28) cases. Overall, 
there was a 35% (95% CI: 20%, 47%) diagnostic discrep-
ancy between antemortem and postmortem diagnoses 
(p < 0.0001) (Table 5).

There were 31 (41.3%) cases in which the clinical ante-
mortem and postmortem pathology causes of death were 
discordant. Three (4.0%) were detected by clinical diag-
nosis but not by pathologic diagnosis, and 28 (37.3%) 
were detected by pathologic diagnosis but not by clinical 
diagnosis.

Reasons for diagnostic discrepancies
The majority of diagnostic discrepancies (71%, n = 44/62) 
were attributed to case analysis problems and deficien-
cies in consultation and teamwork. Other issues includ-
ing documentation errors, unavailability of diagnostic 
investigations, communication gaps, limited access to 
health facilities, and existing work culture were also iden-
tified (Table 5). The analysis of reasons for the diagnostic 
gap in cases undiagnosed by antemortem clinical diagno-
sis and diagnosed by postmortem autopsy are elaborated 
in Table 6 and each reason for the diagnostic discrepancy 
is described with illustrative case as an example.

Discussion
Our investigation elucidated the accuracy of antemortem 
clinical diagnoses and their alignment with postmor-
tem pathologic diagnoses in childhood mortality cases 
in regions with high childhood mortality in Ethiopia. 
This investigation revealed that 37.3% of cases had dis-
crepant antemortem clinical diagnoses and postmortem 
pathologic diagnoses among children with positive lung 
pathology findings. Most diagnostic errors were attrib-
uted to gaps in clinical knowledge and a lack of collabora-
tion and specialist consultation.

The degree of diagnostic discrepancy observed in 
this investigation aligns with those reported in prior 

Table 3 Percentages and frequencies of postmortem diagnoses 
of included cases
Postmortem Pathologic Diagnoses n Percent
Extramedullary hematopoiesis 32 21.7%
Hyaline membrane disease 17 11.6%
Sepsis 13 8.8%
Pneumonia 13 8.8%
Meconium aspiration syndrome 12 8.2%
Intrauterine fetal distress 12 8.2%
Interstitial pneumonitis 11 7.5%
Steatosis 8 5.4%
Meningitis 5 3.4%
Bronchopneumonia 4 2.7%
Preterm lung features 4 2.7%
Sinusoidal leukocytosis 2 1.4%
Pulmonary Hemorrhage 2 1.4%
Centrilobular necrosis 2 1.4%
Granulomatous inflammation 1 0.7%
Hypoxic ischemic encephalopathy 1 0.7%
Intravascular leukocytosis in liver 1 0.7%
Spina bifida 1 0.7%
Congenital limb defect 1 0.7%
Hepatic necrosis 1 0.7%
Fibro purulent pneumonitis 1 0.7%
Hemorrhagic pulmonary edema 1 0.7%
Respiratory distress syndrome 1 0.7%
Interalveolar hemorrhage 1 0.7%
Total 147 100%

Table 4 Concordance and discordance of antemortem clinical 
and postmortem pathologic diagnosis among cases included in 
CHAMPS study from 2019–2022

n %
Concordant antemortem and postmortem diagnoses 39 52.0
Antemortem diagnosis discordant with postmortem 28 37.0
Antemortem diagnosis with no postmortem diagnosis 3 4.0
Missing antemortem and postmortem diagnoses 5 7.0

Table 5 The proportion of discrepancy between antemortem clinical and postmortem autopsy diagnosis of lung and McNemar’s test 
result among cases included in CHAMPS research from 2019–2022
Antemortem clinical diagnosis Postmortem autopsy diagnosis

Yes No Total
Yes 39 3 42
No 28 5 33
Total 67 8 75
The proportion of postmortem autopsy diagnoses with certain diagnosis in comparison with the final DeCoDe diagnosis 89%
The proportion of antemortem clinical diagnosis with certain diagnosis in comparison with the final DeCoDe diagnosis 54%
Discrepancy 35% (95% CI:20-47%)
P-value 0.0001
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studies. The rate of diagnostic discrepancy manifested 
in the current study also corresponds with global rates. 
However, there appears to be a pronounced pattern of 
higher diagnostic discrepancies in resource-constrained 
nations relative to those in high-income settings [21, 24]. 
This highlights an important systemic issue in low- and 

middle-income countries, accentuating the diagnostic 
challenges posed by resource limitations. For instance, 
research conducted in Mozambique revealed a diagnostic 
discrepancy rate of 63% [25], one of the highest reported 
in the sub-Saharan African region. Contrasting this, a 
study in Germany demonstrated a progressive decline in 

Table 6 Reasons for the diagnostic discrepancy among included cases
Reason for 
Diagnostic 
Discrepancy

n Description Illustrative Case Example Result

Case Analysis 
Problem (Knowl-
edge gap or 
comprehension 
problem)

22 
(35.5%)

This category refers to discrepan-
cies due to a lack of knowledge or 
understanding in disease recognition 
or clinical presentation.

Study ID: CPCS009 is a female neonate with severe respiratory issues 
and an open neural tube defect. Despite clear signs of a potential 
pathologic lung problem and an established risk of sepsis with open 
neural tube defect, sepsis and meningitis were not considered in the 
diagnosis.

Missed 
diag-
nosis

Problem in 
Consultation and 
Teamwork

22 
(35.5%)

These discrepancies occur due 
to issues in case analysis, possibly 
preventable with improved consulta-
tion and teamwork, particularly with 
experienced staff or pediatricians.

Study ID: CPCS025 is a two-year-old male child who initially presented 
with abdominal swelling and later developed respiratory distress. De-
spite obvious respiratory symptoms and clinical conditions indicative 
of potential pneumonia, an antemortem diagnosis of lung patholo-
gies was not considered.

Missed 
diag-
nosis

Documentation 
Problem

6 (10.0%) This category refers to discrepancies 
due to gaps in documentation of 
patient’s condition, delivery details, 
referral, and progress.

Study ID: CPCS064 is a neonate with unknown weight and Apgar 
score who developed difficulty breathing immediately after birth. 
The absence of documented labor duration, Apgar score, meconium 
staining, resuscitation attempts, and suspected diagnosis at delivery, 
contributed to the missed diagnosis by clinicians at Haramaya 
Hospital.

Missed 
diag-
nosis

Unavailabil-
ity of Diagnostic 
Investigations

5 (8.0%) This category refers to discrepancies 
due to a lack of sufficient diagnos-
tic investigation setups in health 
facilities.

Study ID: CPCS018 is a term neonate presenting with respiratory dis-
tress and unusual facial features. Despite atypical presentation for her 
gestational age, a diagnosis of hyaline membrane disease (HMD) was 
not considered due to a lack of available diagnostic investigations 
such as portable chest x-ray or arterial blood gas analysis.

Missed 
diag-
nosis

Communication 
Gap Between 
Health Facilities

4 (6.0%) This category refers to discrepancies 
due to gaps in communication be-
tween health facilities during patient 
referral. Lack of information about 
the history, physical examination, in-
vestigation, diagnosis, and treatment 
of patients can lead to diagnostic 
discrepancy.

Study ID: CPCS035 is a newborn twin (Twin B) who weighed 1000 g 
and presented with signs of distress. Despite the twin pregnancy, 
labor complications, and risk of twin-twin transfusion syndrome, there 
was no partograph or documentation on the progress of labor on 
the referral sheet. The condition of meconium aspiration syndrome, a 
potential risk in such cases, was also not included in the referral diag-
nosis, leading to a missed diagnosis. This case indicates a communica-
tion gap between the private clinic and Hiwot Fana Hospital.

Missed 
diag-
nosis

Communication 
Gap Between 
Health Facilities

4 (6.0%) This category refers to discrepancies 
due to gaps in communication be-
tween health facilities during patient 
referral. Lack of information about 
the history, physical examination, in-
vestigation, diagnosis, and treatment 
of patients can lead to diagnostic 
discrepancy.

Study ID: CPCS035 is a newborn twin (Twin B) who weighed 1000 g 
and presented with signs of distress. Despite the twin pregnancy, 
labor complications, and risk of twin-twin transfusion syndrome, there 
was no partograph or documentation on the progress of labor on 
the referral sheet. The condition of meconium aspiration syndrome, 
a potential risk in such cases, was also not included in the referral 
diagnosis, leading to a missed diagnosis.

Missed 
diag-
nosis

Access to Health 
Facility

2 (3.0%) This category refers to discrepancies 
due to the lack of access to advanced 
healthcare facilities, often resulting 
from geographical distance and refer-
ral procedures.

Study ID: CPCS029 is a 3-week-old male neonate who died at home 
without receiving healthcare services. The child had signs of measles 
but was unable to access medical help. Postmortem autopsy revealed 
pneumonia, which is a common cause of death in children with 
measles.

Missed 
diag-
nosis

Work Culture 1 (2.0%) Diagnostic discrepancies result-
ing from work culture are tied to 
concerns about accountability, 
which may lead to underreporting or 
misreporting of medical conditions. 
A supportive work environment that 
encourages learning from past mis-
takes is vital to address this issue.

Study ID: CPCS005 involves a child who was brought from a private 
orphanage to Hiwot Fana hospital, severely ill and with a three-day 
history of diarrhea. The child was documented as ‘death on arrival’, 
with no other documentation about the condition. Postmortem 
autopsy indicated sepsis.

Missed 
diag-
nosis
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diagnostic discrepancy rates over a ten-year period, from 
43% in 1998 to 27% in 2008 [26]. This downward trend 
suggests a steady advancement in diagnostic capabilities 
over time and underscores the disparities in diagnostic 
certainty across varied socioeconomic contexts given 
higher rates of diagnostic errors in sub-Saharan Africa.

Furthermore, in the Netherlands, a mere 35% of cases 
demonstrated complete accuracy in the clinical deter-
mination of the cause of death and a Brazilian inves-
tigation indicated an agreement between clinical and 
pathological diagnoses in 58% of cases [25, 27]. The pat-
terns unearthed in these studies imply that, even within 
the confines of high-income nations, significant diag-
nostic discrepancies endure. These observations suggest 
an urgent need to address prevalent diagnostic errors, 
regardless of the country’s economic status. This need 
is particularly pronounced in countries characterized 
by limited resources [27–29]. Concerted efforts towards 
the enhancement of clinical diagnostic procedures are 
needed to reduce antemortem diagnostic errors, ensur-
ing the provision of more accurate diagnoses and corre-
sponding treatments to reduce mortality [27, 29, 30].

The principal contributor to diagnostic discrepan-
cies in our study was issues pertaining to case analysis, 
accounting for more than one in three of all instances. 
These problems often originate from a deficiency 
in knowledge concerning disease pathology, clini-
cal presentation, and interpretation of commonplace 
scenarios in routine practice [31]. This highlights the 
imperative for continuous professional education and 
dissemination of the latest clinical knowledge, enabling 
healthcare professionals to stay abreast of advance-
ments in their fields. Similarly, issues related to con-
sultation and teamwork constituted another 35.5% of 
the discrepancies. Deficient communication amongst 
healthcare professionals, limited involvement of senior 
clinicians, and ineffective teamwork were identified as 
key factors precipitating these challenges, underscor-
ing the crucial role of proficient communication and 
collaboration within healthcare settings in Ethiopia 
[32].

Furthermore, gaps in documentation contributed to 
10% of diagnostic discrepancies. Inaccurate or incom-
plete patient records not only disrupt the continu-
ity of patient care but also impede inter-professional 
communication, thereby leading to avoidable medical 
errors. This indicates an urgent need for health sys-
tems to refine their documentation practices, ensure 
meticulous maintenance of patient records [33]. The 
unavailability of diagnostic investigations factored 
into 8% of the discrepancies. In low- and middle-
income countries, a lack of access to diagnostic tools 
poses a significant problem [34, 35], emphasizing the 
need to bolster healthcare infrastructure, particularly 

regarding diagnostic modalities. Previous studies have 
described numerous contributing factors to diagnostic 
discrepancies, with a significant emphasis on the influ-
ence of systemic, cognitive, and logistical components 
[36]. Lapses in clinical diagnoses may potentially pre-
cipitate adverse patient outcomes. Prior studies sug-
gest the causes of diagnostic discrepancies are often 
multifaceted [36]. Hence, a comprehensive and mul-
tidimensional approach is imperative to mitigate such 
diagnostic discrepancies.

This investigation emphasizes the importance of 
sustained monitoring of clinical diagnostic accu-
racy and calls for systemic enhancements in various 
facets of healthcare practice. The highlighted areas 
of concern necessitate targeted interventions and 
further research to mitigate diagnostic discrepan-
cies and improve patient outcomes. Strengths of the 
study include the use of postmortem autopsies as the 
benchmark for cause-of-death determination, facilitat-
ing precise comparisons between antemortem clini-
cal and postmortem pathological diagnoses of lung 
pathologies. The first of its kind, this study provides 
an initial investigation of clinicopathologic diagnosis 
discrepancies in Ethiopia among young children, lay-
ing the groundwork for further research to elucidate 
reasons for diagnostic errors and efforts to mediate 
these errors. The comprehensive dataset amplifies the 
study’s validity. The meticulous evaluation performed 
by two senior physicians, with a third involved in the 
event of disagreement, ensures rigor in the study.

However, some limitations merit consideration. The 
sole focus on lung pathologies potentially restricts the 
study’s insights into other body systems. The mod-
est sample size reduces statistical power and restricts 
the application of advanced statistical methods. Being 
a case series study, the lack of a control group inhib-
its direct comparisons and controls for confounding 
variables. However, conducting lung biopsies on liv-
ing children in which such a procedure is not indicated 
would be unethical.

There was a high proportion of cases that did not 
have antemortem clinical diagnoses available so were 
excluded from our analyses, which may reflect inad-
equate record keeping in clinical care. This could 
potentially lead to an underestimation of the preva-
lence of diagnostic errors.

It is important to note that our study did not ana-
lyze the potential relationship between the level of 
healthcare facilities (e.g., primary care centers, district 
hospitals, referral hospitals) and the occurrence of 
diagnostic discrepancies. Exploring this aspect could 
provide valuable insights into the specific challenges 
faced by healthcare providers at different levels of the 
healthcare system. Future research should consider 
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examining the distribution of diagnostic discrepancies 
across various levels of healthcare facilities to inform 
targeted interventions and resource allocation strate-
gies aimed at reducing diagnostic errors.

Conclusions
There was substantial discordance between antemortem 
clinical diagnoses and postmortem autopsy results in 
this study, which points to a critical need for comprehen-
sive reform in several facets of clinical practice in Ethio-
pia. The identified contributing factors – including gaps 
in clinical knowledge and understanding, limitations in 
teamwork and consultation processes, problems related 
to patient documentation, and scarcity of diagnostic 
investigations– illustrate complex, multifaceted issues 
that contribute to diagnostic errors. The direct implica-
tion of these findings is an urgent call for robust, systemic 
interventions to enhance diagnostic accuracy and patient 
care outcomes. It is paramount that future efforts focus 
on reducing these discrepancies through improved pro-
vider pre-service and in-service education, communica-
tion, and resource allocation within the healthcare sector.
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