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ABSTRACT
Tropical nephrology refers to kidney diseases commonly found in tropical and 
subtropical regions. These conditions, such as malaria-associated acute kidney injury, 
leptospirosis with renal involvement, schistosomiasis-related nephropathy, HIV-associated 
nephropathy, and dengue-associated kidney injury, are becoming increasingly relevant 
to clinicians worldwide due to global travel, climate change, and migration. However, 
their coverage in foundational English-language medical education resources may be 
inadequate, potentially impairing clinicians’ ability to manage these conditions 
effectively. To assess the extent of this gap, a structured content review was conducted 
across 12 widely used English-language educational materials, including general internal 
medicine and nephrology textbooks, tropical medicine references, and digital platforms 
like UpToDate. Each resource was evaluated for its coverage of five conditions across six 
educational domains (epidemiology, pathophysiology, clinical presentation, diagnosis, 
management, and prevention) using a modified DISCERN tool with a 5-point scale. The 
review found that overall coverage was limited, with a mean DISCERN score of 2.2 out 
of 5. Tropical medicine textbooks (mean 3.2) and digital platforms (mean 2.8) scored 
higher than general internal medicine texts (mean 1.7). Diagnosis and prevention were 
the least covered domains, while HIV-associated nephropathy received the most 
attention. These findings highlight significant gaps in core English-language educational 
materials that may contribute to challenges in how clinician manage these diseases. 
There is a clear need for improved and updated medical curricula to support better 
recognition, diagnosis, and treatment of tropical kidney diseases in an increasingly 
interconnected world.

Introduction

The discipline of tropical nephrology, which addresses kidney diseases prevalent in or imported from 
tropical and subtropical regions, represents a substantial and evolving component of the global kidney 
disease burden [1,2]. Conceptually, tropical nephrology encompasses kidney diseases that are either 
uniquely prevalent in, or have distinct etiologies and manifestations within, tropical and subtropical 
regions. This includes a broad spectrum of conditions arising from infectious agents (e.g., malaria, lepto-
spirosis), environmental factors and toxins, and diseases with a strong genetic or epidemiological link to 
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these geographic areas. This framework provides a logical basis for including conditions such as 
HIV-associated nephropathy (HIVAN). While HIV is a global pandemic, the pathogenesis of HIVAN is inex-
tricably linked to the genetic and evolutionary pressures of a specific tropical disease; its development 
is powerfully driven by high-risk APOL1 gene variants that arose in West African populations to confer 
protection against Trypanosoma brucei rhodesiense, the parasite causing african sleeping sickness. This, 
combined with the disproportionate epidemiological burden of HIVAN in sub-Saharan Africa, justifies its 
inclusion in a modern, nuanced definition of tropical nephrology for the purposes of educational analy-
sis. Conditions such as malaria-associated acute kidney injury (AKI), leptospirosis, schistosomiasis-related 
glomerulopathy, HIVAN, and dengue-associated kidney injury contribute significantly to morbidity and 
mortality, particularly in low- and middle-income countries (LMICs) [3]. However, the confluence of 
increased international travel, climate change, and global migration patterns has amplified the relevance 
of these conditions for clinicians in high-income countries (HICs) as well, who are increasingly encoun-
tering imported or newly endemic tropical diseases with renal manifestations [4,5]. The effective diagno-
sis and management of these nephropathies hinge on clinician awareness and knowledge, which are 
fundamentally shaped by medical education resources.

Foundational learning for medical students and postgraduate trainees, including those specializing in 
nephrology, often relies on core internal medicine textbooks such as Harrison’s Principles of Internal 
Medicine [6], the Oxford Textbook of Medicine [7], Davidson’s Principles and Practice of Medicine [8], and the 
Merck Manual of Diagnosis and Therapy [9]. Nephrology-specific training is further guided by definitive 
texts like Brenner & Rector’s The Kidney [10] and practical guides such as the Oxford Handbook of Nephrology 
[11]. Concurrently, detailed knowledge regarding the infectious agents and specific management of trop-
ical diseases is often concentrated in specialized resources like Manson’s Tropical Diseases [12], Hunter’s 
Tropical Medicine and Emerging Infectious Diseases [13], Mandell, Douglas, and Bennett’s Principles and 
Practice of Infectious Diseases [14], and the Oxford Handbook of Tropical Medicine [15]. Furthermore, the 
contemporary practice of medicine is heavily influenced by digital clinical decision support tools, with 
platforms like UpToDate [16] and AMBOSS [17] being widely used by clinicians and trainees globally for 
immediate, evidence-based information.

Despite the recognized importance of tropical nephrology, concerns have been raised regarding the 
adequacy and consistency of its coverage within these diverse educational resources. Preliminary obser-
vations have suggested that crucial information may be underrepresented in generalist texts or, con-
versely, siloed within specialized tropical medicine or infectious disease literature, potentially limiting its 
accessibility to non-specialist physicians or nephrologists who may not routinely consult these latter 
resources. Therefore, the objective of this study was to systematically quantify the coverage and quality 
of tropical nephrology topics across a representative sample of foundational English-language medical 
education resources to identify the specific nature and extent of these educational gaps.

Methods

Resource selection

We conducted a structured content review of twelve influential English-language medical educational 
resources. These 12 resources were not chosen arbitrarily but were selected based on their docu-
mented global influence, widespread adoption in academic medical centers in both high-income and 
many low- and middle-income settings, and high citation rates. They represent a foundational ‘canon’ 
of English-language medical education. To ensure a contemporary analysis, the inclusion of digital 
platforms was essential. UpToDate is used by over 3 million clinicians in more than 190 countries, and 
AMBOSS is used by over 1 million medical professionals and students globally, making them de facto 
international educational standards with massive and growing user bases. The resources were catego-
rized as follows:

•	 General Internal Medicine Textbooks (n = 4): Harrison’s Principles of Internal Medicine (21st ed., 2022) 
[6], Oxford Textbook of Medicine (6th ed., 2020) [7], Davidson’s Principles and Practice of Medicine (24th 
ed., 2023) [8], and The Merck Manual of Diagnosis and Therapy (20th ed., 2018) [9].
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•	 Nephrology Textbooks (n = 2): Brenner & Rector’s The Kidney (11th ed., 2020) [10] and Oxford 
Handbook of Nephrology (2nd ed., 2019) [11].

•	 Tropical Medicine/Infectious Disease (TM/ID) Textbooks (n = 4): Manson’s Tropical Diseases (23rd 
ed., 2014) [12], Hunter’s Tropical Medicine and Emerging Infectious Diseases (10th ed., 2020) [13], 
Mandell, Douglas, and Bennett’s Principles and Practice of Infectious Diseases (9th ed., 2020) [14], 
and the Oxford Handbook of Tropical Medicine (5th ed., 2021) [15].

•	 Digital Platforms (n = 2): UpToDate (Wolters Kluwer) [16] and AMBOSS (AMBOSS GmbH) [17]. 
Digital platforms were accessed between January and March 2024 to ensure contemporary con-
tent was reviewed.

Conditions and domains of assessment

We evaluated the coverage of five key tropical nephrology conditions selected for their significant global 
burden and representative renal manifestations:

•	 Malaria-associated acute kidney injury
•	 Leptospirosis with renal involvement
•	 Schistosomiasis-related nephropathy
•	 HIV-Associated nephropathy (HIVAN)
•	 Dengue-associated kidney injury

For HIVAN, assessment included the key subtopic of ‘APOL1 genetic predisposition’ as recommended 
by clinical guidelines. While chronic kidney disease of unknown etiology (CKDu) is a major form of kid-
ney disease in tropical regions, it was excluded from this specific analysis. Its etiology is still under active 
investigation, appears to be multifactorial, and lacks a single, defined pathogenic pathway comparable 
to the five infectious diseases selected. To maintain a focused and methodologically consistent analysis, 
we excluded CKDu from this initial study but highlight it as a high-priority topic for future educational 
gap analyses. For each condition, content was assessed across six domains:

•	 Epidemiology: Including geographic distribution, incidence/prevalence, and risk factors.
•	 Pathophysiology: Mechanisms of kidney injury.
•	 Clinical Presentation: Signs, symptoms, and common clinical scenarios.
•	 Diagnosis: Diagnostic criteria, laboratory tests, imaging, and histopathology (where relevant).
•	 Management: Therapeutic interventions, including supportive care, specific treatments, and man-

agement of complications (e.g., renal replacement therapy indications).
•	 Prevention: Public health measures, individual prophylaxis, and strategies to prevent progression 

of kidney disease.

Key subtopics within each domain were identified based on major international guidelines, such as 
those from the World Health Organization (WHO) for malaria [18], dengue [19], schistosomiasis [20], lep-
tospirosis [21], and HIV [22], and Kidney Disease: Improving Global Outcomes (KDIGO) guidelines for AKI 
[23] and HIV-related kidney disease [24].

Content quality assessment

A modified version of the DISCERN instrument was used to score the quality and comprehensiveness of 
content for each condition within each domain [25]. We acknowledge that the original DISCERN tool was 
developed for consumer information; however, its core principles—assessing clarity, accuracy, use of evi-
dence, and freedom from bias—are fundamental to evaluating any form of health information, including 
professional resources. Our adaptation, conducted by a nephrologist and an infectious disease specialist, 
specifically tailored these principles to a clinical context. The modified criteria focused on elements crit-
ical for clinicians: depth of information, alignment with professional guidelines (e.g., WHO, KDIGO), and 
the practical utility of the content for diagnosis and management.
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Each domain for each condition was scored on a 5-point Likert scale: 1 = Absent or very poor/super-
ficial coverage, potentially misleading; 2 = Poor coverage, significant omissions, or outdated information; 
3 = Moderate coverage, generally accurate but lacking depth or specific details; 4 = Good coverage, com-
prehensive, accurate, and well-aligned with guidelines; 5 = Excellent coverage, highly detailed, nuanced, 
current, and exceptionally useful for clinical practice.

For digital platforms (UpToDate, AMBOSS), the primary topic review pages for each of the five condi-
tions were identified. The assessment focused on the overall quality of these pages, considering the 
clarity of information, actionability of recommendations, direct linkage to supporting evidence and 
guidelines, and evidence of recent updates or review dates. The same 5-point DISCERN-based scoring 
was applied to each domain within these topic pages.

Data extraction and review process

Two reviewers (WC and AL) independently extracted data and scored all selected textbooks and digital 
platform sections. Prior to formal review, calibration exercises were conducted on a sample of texts not 
included in the final analysis to ensure consistency in applying the modified DISCERN criteria. Inter-rater 
reliability for the DISCERN scores was calculated using Cohen’s kappa coefficient. Any discrepancies in 
scores or data extraction were resolved through discussion between the two primary reviewers; a third 
reviewer (CC) was available for arbitration if consensus could not be reached.

Additionally, for textbook chapters, the listed authors were noted. A brief search of PubMed and 
institutional profiles was conducted to broadly categorize whether primary authors had discernible 
expertise (e.g., significant publications, stated specialty) in tropical medicine, infectious diseases, or 
nephrology relevant to the chapter’s content. This was an observational component and not for-
mally scored.

Statistical analysis

Descriptive statistics (means, standard deviations [10], medians, interquartile ranges [IQR]) were used to 
summarize DISCERN scores overall, by resource type, by condition, and by domain. The Kruskal-Wallis H 
test was used to compare median DISCERN scores across the four resource categories (General Medicine, 
Nephrology, TM/ID, Digital Platforms). If significant differences were found, post-hoc pairwise compari-
sons were performed using the Mann-Whitney U test with Bonferroni correction for multiple compari-
sons. A two-tailed P value < 0.05 was considered statistically significant. All statistical analyses were 
performed using SPSS version 28.0 (IBM Corp., Armonk, NY, USA) or R version 4.2.1 (R Foundation for 
Statistical Computing, Vienna, Austria). The statistical methodology and results were reviewed for appro-
priateness and accuracy by an independent biostatistician.

Results

The review process encompassed the evaluation of 12 distinct educational resources for their coverage 
of five tropical nephrology conditions, resulting in a total of 60 individual resource-condition assess-
ments. Each of these assessments was scored across six domains, yielding 360 unique domain scores. 
Inter-rater reliability for the application of the modified DISCERN instrument was high, with a Cohen’s 
kappa of 0.88 (95% CI, 0.85–0.91), indicating almost perfect agreement between reviewers.

Overall quality of tropical nephrology coverage

The overall quality of content dedicated to tropical nephrology across all evaluated resources was poor. 
The mean DISCERN score for all 360 domain assessments was 2.2 ± 0.9 (median, 2.0; IQR, 1.0–3.0) on the 
5-point scale. This indicates that, on average, the information provided was characterized by significant 
omissions or was too superficial to be of substantial clinical utility. Detailed scores for each resource 
across the five conditions are presented in Table 1.
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Content quality by resource category

Significant disparities in content quality were observed when resources were grouped by category  
(Table 2). Tropical Medicine/Infectious Disease (TM/ID) textbooks provided the most comprehensive cov-
erage (mean score, 3.2 ± 0.8), followed closely by the digital platforms (mean score, 2.8 ± 1.0) and special-
ist Nephrology textbooks (mean score, 2.8 ± 0.7). General Internal Medicine textbooks demonstrated 
markedly inferior coverage, with a mean score of 1.7 ± 0.5.

A Kruskal-Wallis H test revealed a statistically significant difference in DISCERN scores across the four 
resource categories (H(3)=74.2, p<.001). Post-hoc analysis using the Mann-Whitney U test with Bonferroni 
correction showed that TM/ID textbooks, Nephrology textbooks, and Digital Platforms each scored sig-
nificantly higher than General Medicine textbooks (p<.001 for all three comparisons). While TM/ID text-
books had a higher mean score than Nephrology textbooks and Digital Platforms, these differences were 
not statistically significant after correction for multiple comparisons (p>.05).

Content quality by assessment domain and condition

Analysis of scores by assessment domain revealed specific areas of weakness across all resources (Table 2). 
The domains of Prevention (mean score, 1.4 ± 0.6) and Diagnosis (mean score, 1.8 ± 0.7) were the most 

Table 1.  Mean DISCERN quality scores for each resource by tropical nephrology condition.

Resource Malaria-AKI Leptospirosis Schistosomiasis HIVAN Dengue-AKI
Resource  

mean (SD)

General medicine
Harrison’s Principles of Internal Medicine 2.0 1.5 1.3 2.5 1.8 1.8 (0.4)
Oxford Textbook of Medicine 2.2 1.8 1.5 2.3 2.0 2.0 (0.3)
Davidson’s Principles and Practice 1.7 1.3 1.2 2.0 1.5 1.5 (0.3)
The Merck Manual of Diagnosis & Therapy 1.5 1.2 1.0 1.8 1.3 1.4 (0.3)
Nephrology
Brenner & Rector’s The Kidney 3.2 2.5 2.3 3.8 2.7 2.9 (0.6)
Oxford Handbook of Nephrology 2.8 2.2 2.0 3.5 2.5 2.6 (0.6)
Tropical Medicine/Infectious Disease
Manson’s Tropical Diseases 3.8 3.5 3.3 2.8 3.5 3.4 (0.4)
Hunter’s Tropical Medicine 3.5 3.3 3.0 2.7 3.3 3.2 (0.3)
Mandell, Douglas, and Bennett’s PPID 3.3 3.0 2.5 3.3 3.0 3.0 (0.3)
Oxford Handbook of Tropical Medicine 3.5 3.2 2.8 2.5 3.2 3.0 (0.4)
Digital platforms
UpToDate 3.5 3.0 2.5 4.2 3.3 3.3 (0.6)
AMBOSS 2.5 2.0 1.8 3.5 2.3 2.4 (0.7)
Condition mean (SD) 2.8 (0.8) 2.3 (0.8) 2.1 (0.8) 2.9 (0.7) 2.5 (0.7) Overall: 2.5 (0.8)

Scores are means of the six domain scores for each condition, rated on a 5-point modified DISCERN scale (1 = Poor, 5 = Excellent). SD = Standard 
Deviation. The ‘Overall’ mean (2.5 is the average of the ‘Resource Mean’ column values.

Table 2.  Summary of mean DISCERN scores by resource category, Assessment domain, and condition.
Category/domain/condition N Mean score (SD) Median (IQR)

Resource category
General internal medicine 120 1.7 (0.5) 2.0 (1.0–2.0)
Nephrology 60 2.8 (0.7) 3.0 (2.0–3.0)
Tropical medicine/ID 120 3.2 (0.8) 3.0 (3.0–4.0)
Digital platforms 60 2.8 (1.0) 3.0 (2.0–3.5)
Assessment domain
Epidemiology 60 2.3 (1.0) 2.0 (1.5–3.0)
Pathophysiology 60 2.8 (1.1) 3.0 (2.0–4.0)
Clinical presentation 60 2.6 (1.0) 3.0 (2.0–3.0)
Diagnosis 60 1.8 (0.7) 2.0 (1.0–2.0)
Management 60 2.1 (0.9) 2.0 (1.0–3.0)
Prevention 60 1.4 (0.6) 1.0 (1.0–2.0)
Tropical condition
Malaria-associated AKI 72 2.4 (0.9) 2.5 (1.8–3.1)
Leptospirosis with renal involvement 72 1.9 (0.7) 2.0 (1.4–2.4)
Schistosomiasis-related kidney disease 72 1.8 (0.8) 1.8 (1.1–2.4)
HIV-associated nephropathy 72 2.7 (1.2) 2.9 (1.9–3.6)
Dengue-associated kidney injury 72 2.2 (0.8) 2.2 (1.6–2.9)
Overall 360 2.2 (0.9) 2.0 (1.0–3.0)

N represents the number of unique domain scores. Scores are on a 5-point modified DISCERN scale. SD = standard deviation; IQR = interquartile range.
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poorly covered. In contrast, Pathophysiology (mean score, 2.8 ± 1.1) and Clinical Presentation (mean score, 
2.6 ± 1.0) received the highest scores, suggesting that while the mechanisms and symptoms of disease were 
often described, actionable guidance on diagnosis and prevention was frequently absent.

Coverage also varies by the specific tropical condition evaluated. HIVAN was the most comprehen-
sively covered topic (mean score, 2.7 ± 1.2), likely reflecting its established presence in high-income coun-
tries. This was followed by malaria-associated AKI (mean score, 2.4 ± 0.9). The renal manifestations of 
schistosomiasis (mean score, 1.8 ± 0.8) and leptospirosis (mean score, 1.9 ± 0.7) were the most 
neglected topics.

Adherence to guideline-recommended subtopics

The review identified a substantial gap in the coverage of specific, guideline-recommended subtopics. 
Across all resources and conditions, only 31.2% of the pre-specified key subtopics derived from WHO and 
KDIGO guidelines were adequately addressed. Common, critical omissions included:

•	 Dengue-associated kidney injury: Failure to detail WHO-recommended protocols for judicious fluid 
management in dengue hemorrhagic fever to prevent fluid overload and AKI.

•	 Malaria-associated AKI: Absence of the KDIGO staging criteria for AKI in the context of severe 
malaria and a lack of specific indications for renal replacement therapy (RRT).

•	 Schistosomiasis-related nephropathy: omission of key renal histopathological findings (e.g., mem-
branoproliferative glomerulonephritis, amyloidosis) associated with S. mansoni and S. haematobium 
infections.

•	 Leptospirosis: Insufficient detail on the characteristic electrolyte disturbances (e.g., hypokalemia) 
and the nuanced indications for early initiation of RRT.

•	 HIVAN: Lack of discussion on the genetic predisposition related to APOL1 risk alleles, particularly 
in chapters within general medicine textbooks.

Author expertise

Among the general internal medicine and nephrology textbooks, we identified the primary authors listed 
for the chapters relevant to the five assessed conditions. Of the 34 unique authors identified for these 
specific chapters, only 5 (14.7%) had readily discernible expertise in tropical medicine or global health, 
as determined by a review of their publication history and institutional profiles. Most chapters covering 
these conditions were authored by general internists or nephrologists without a stated focus on tropical 
diseases. Nevertheless, the limited involvement of tropical medicine experts in generalist texts may 
explain their superficial coverage.

Discussion

This structured review of foundational English-language medical education resources reveals a significant 
and concerning gap in the coverage of tropical nephrology. Our principal finding is that the overall 
quality of content was poor, with a mean score of just 2.2 out of 5, indicating that information was 
frequently superficial or had major omissions. This deficiency was most pronounced in general internal 
medicine textbooks (mean score 1.7), the very resources that often serve as the first point of reference 
for non-specialist clinicians. While specialized tropical medicine texts and digital platforms provided more 
comprehensive information, critical domains such as Diagnosis and Prevention were consistently neglected 
across all resource types. These findings suggest that the educational materials foundational to medical 
training may not adequately prepare clinicians for the realities of a globally connected world where 
tropical kidney diseases are increasingly encountered.

The identified deficiencies in tropical nephrology education resonate with broader concerns docu-
mented in medical education literature regarding gaps in global health training. For example, the under-
representation of migrant health in Italian medical curricula mirrors the situation observed for tropical 
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nephrology, suggesting a wider systemic challenge in preparing physicians for health issues that tran-
scend traditional national borders [26]. The challenges in equipping physicians with knowledge of trop-
ical diseases may also compound existing issues, such as the documented shortage of infectious diseases 
(ID) physicians and disparities in ID expertise [27]. Many medical schools report offering global health 
curricula [28,29], yet our findings imply these general programs may not be sufficiently addressing 
subspecialty-specific issues. It is plausible that nephrology, a demanding specialty [30], has been slower 
to integrate comprehensive global health perspectives into its core training.

The level of educational coverage for tropical nephrology topics appears disproportionately low when 
contrasted with the known burden of these diseases. Tropical infections are significant causes of morbid-
ity and mortality, frequently leading to kidney complications [31]. The profile of kidney disease in the 
tropics is substantially modified by a confluence of infections, environmental factors, and socioeconomic 
conditions, leading to different prevalences or unique etiologies compared to non-tropical settings [32]. 
For instance, beyond traditional risk factors, tropical infections and nephrotoxic herbal medicines contrib-
ute to the kidney disease burden in countries like Indonesia [33]. Given that over a billion people world-
wide are affected by neglected tropical diseases, many with well-documented kidney manifestations [34], 
the cursory treatment of these conditions in educational resources represents a critical oversight. This 
mismatch suggests that curricula may not be aligned with real-world global health needs, potentially 
prioritizing diseases more commonly encountered in HICs where educational materials originate. On the 
other hand, this ‘neglect’ within curricula may create a vicious cycle: physicians remain less aware, reduc-
ing advocacy and research interest, and perpetuating the neglect of these diseases and the communities 
they disproportionately impact. The challenge of CKDu in specific tropical agricultural communities [34] 
and regional CKD burdens driven by distinct risk factors [35] further underscore this educational gap.

The educational gaps are rendered more critical by evolving global health dynamics. Climate change 
is projected to exacerbate kidney disease rates through direct effects like heat stress-induced dehydra-
tion [36,37], and indirect effects such as altered pathogen distribution [38]. Arboviruses like dengue are 
spreading into traditionally non-endemic areas, including Europe, driven by climate change and global-
ization [4,39]. In 2023, locally acquired dengue cases in the EU/EEA saw a significant increase, and 
imported cases reached their highest numbers since surveillance began [40]. At the same time, increased 
global migration means populations are moving from regions where tropical kidney diseases are endemic 
to HICs where these conditions may be unfamiliar to healthcare providers [41,42]. Conditions previously 
considered ‘tropical’ are increasingly presenting in clinics worldwide, impacting diverse migrant popula-
tions [43]. The static nature of some educational curricula, slow to incorporate these dynamic global 
health threats, may be a key contributing factor.

Clinical implications of educational gaps

A lack of foundational knowledge in tropical nephrology, as identified in this study, has the potential to 
directly impact high-stakes clinical decisions. For example, a clinician in a non-endemic area presented 
with a returned traveler with fever and AKI might not include leptospirosis, dengue, or severe malaria in 
their initial differential diagnosis. This can lead to delayed or incorrect empiric antimicrobial therapy and 
suboptimal fluid management. Given that standard AKI diagnostic frameworks often overlook tropical 
etiologies, their inclusion in core educational materials is critical for shaping the diagnostic schemas and 
therapeutic instincts of clinicians, particularly in emergency settings or when making empiric decisions 
about dialysis.

Performance and model of digital platforms

A notable finding was the superior performance of digital platforms like UpToDate, which scored highest 
overall for HIVAN coverage (mean score 4.2). This is likely attributable to their fundamentally different 
editorial model compared to the periodic revision cycle of static textbooks. Platforms like UpToDate 
employ large, specialized editorial teams and a continuous, ‘literature-driven’ update process, constantly 
monitoring journals to incorporate new evidence as it emerges. We propose that this dynamic, 



8 W. CHANCHAROENTHANA ET AL.

responsive model is better suited for complex and evolving topics like tropical nephrology and could 
serve as a valuable template for the future of medical education content development.

While a key strength of this study is its systematic approach to evaluating a diverse range of educa-
tional resources, we acknowledge several limitations. First, our adaptation of the DISCERN tool, while 
systematic, did not undergo a formal validation process, such as a multi-round Delphi consensus or 
confirmatory factor analysis. We acknowledge that our scoring process is a proxy for content comprehen-
siveness and may remain subjective; it was not designed to measure the granular pedagogical quality of 
the writing or its educational effectiveness. Second, our study was designed as a foundational ‘gap anal-
ysis’ to systematically quantify gaps in content coverage. We did not—and could not with this method-
ology—measure the downstream impact on learner knowledge, clinical competency, or patient outcomes. 
Establishing a causal link between educational content and clinical outcomes is a vital but methodolog-
ically distinct research goal that would require a different study design. We also did not analyze user 
behavior or access analytics, which are important factors in the educational ecosystem. Third, our focus 
on English-language resources is a primary limitation. This was a strategic choice, as English is the lingua 
franca of global medical research and these resources are used by clinicians worldwide, including in 
many LMICs [44]. Assessing this ‘canon’ provides a critical snapshot of an influential information ecosys-
tem. However, we acknowledge that this focus omits locally developed, non-English curricula and may 
perpetuate a ‘decolonizing global health’ challenge. Future studies should analyze these materials to pro-
vide a more complete and culturally sensitive global picture. Finally, our selection of resources, while 
aimed at being representative of highly influential texts, is not exhaustive. The exclusion of other excel-
lent and widely used texts, such as the Oxford Textbook of Clinical Nephrology, is a boundary of our 
study. We also did not include institution-specific syllabi, local or regional guidelines, or a wider array of 
digital tools, which would be a valuable focus for future research. The study would also be powerfully 
complemented by future qualitative research, such as interviews with curriculum developers and surveys 
of trainees, to explain the ‘why’ behind the identified gaps.

Conclusion

In summary, this study uncovers substantial and pervasive gaps in the way tropical nephrology is 
addressed within the foundational English-language medical educational materials evaluated. These defi-
ciencies extend across a broad spectrum of vital subjects, including specific infectious and environmental 
kidney diseases common in tropical regions, as well as the wider consequences of climate change and 
global migration on kidney health. With kidney diseases posing an increasingly heavy burden in tropical 
and subtropical areas—particularly affecting vulnerable populations—these gaps have the potential to 
hinder clinicians’ ability to manage tropical kidney diseases effectively, warranting further investigation 
into their clinical impact. To overcome these challenges, we recommend specific, targeted actions rather 
than undefined ‘sweeping reforms’. For example, given the particularly low scores in the domains of 
Diagnosis and Prevention (mean scores 1.8 and 1.4, respectively), curriculum updates should prioritize 
these areas. The high performance of digital platforms suggests that dynamic, continuously updated 
content models could be a valuable template for future educational resource development. Medical edu-
cation should incorporate dedicated tropical nephrology modules, and resources should be revised to 
prioritize diagnosis and prevention, guided by international guidelines.
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