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ABSTRACT

Introduction Heart failure (HF) is a significant global health issue. There is an ongoing need for early detection and monitoring of its severity, which remains a
critical and unmet requirement. Inspection diagnosis in traditional Chinese Medicine (TCM) is a method of assessing the condition of the internal zang-fu
organs by observing the body's external manifestations, offering a promising approach to this issue. In this study, we aimed to systematically evaluate the exist-
ing research on the correlation between TCM diagnostic inspection and HF, using an evidence map to uncover potential research directions in this domain.
Methods A comprehensive literature search was conducted across several databases, including the China National Knowledge Infrastructure (CNKI), Wanfang
Database, Chinese Scientific Journal Database (VIP), PubMed, and Web of Science. The search screened clinical studies, systematic reviews, guidelines, and
clinical pathways relevant to diagnostic inspection and HF. The collected data were analyzed using graphical and textual representations to delineate the distri-
bution and characteristics of the evidence. Results Overall, 33 studies, comprising 14 cross-sectional, 8 cohort, and 11 case-control studies, were included in the
analysis. The clinical research output showed consistent growth between 1992 and 2024, with 70% of the investigations enrolling <300 participants. The prima-
ry focus of these studies was chronic HF (10 studies, 30.3%). Regarding diagnostic approaches, 26.47% used visual assessment and 61.76% used device-based
methods. Inspection diagnosis played several roles in HF management, predominantly facilitating disease risk prediction (15 studies, 45.45%) and disease sever-
ity evaluation (14 studies, 42.42%). Conclusion Observational evidence from TCM inspection diagnoses, especially regarding retinal/fundus and tongue mani-
festations, indicates that it may be of possible prognostic use. However, this needs to be confirmed through high-quality prospective studies, which should also

validate the auxiliary role of inspection diagnoses in preventing and treating HF.
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1. Introduction nificant challenges to existing early identification methods.”

In this context, the diagnostic approach of traditional medicines, particu-
larly traditional Chinese medicine (TCM), provides a unique and pragmatic
pathway. With a history spanning thousands of years, TCM diagnoses
patients through four methods: inspection, auscultation and olfaction,
inquiry, and palpation. Foremost among these is inspection, a practice that
resonates strongly with the modern medical emphasis on early disease warn-
ing. TCM believes that internal pathological changes are inevitably reflected
in external signs. Inspection diagnosis is a non-invasive method that evalu-
ates the condition of internal organs by examining their external manifesta-
tions. This process is divided into two components: systemic and regional
observation. Systemic observation assesses four core indicators: spirit (Shen),
skin color (Se), body build (Xing), and posture and movement (Tai). Region-
al observation, named for the specific area examined, involves techniques

Heart failure (HF) is a serious global public issue and represents the final
stages of various cardiac ailments. According to epidemiological data, as of
2017, over 60 million individuals worldwide were affected by HF.! The preva-
lence of HF is influenced by modern lifestyles, which often include deleteri-
ous lifestyle choices and an aging population. Current estimates show that
approximately 2% of people living in Europe (notably, 2.3% in France) and
2.4% of those living in the United States have HF, with projections suggest-
ing an increase of 3% by 2030.* In China, a survey showed that the weighted
prevalence of HF among Chinese residents aged >35 years was 1.3%, indicat-
ing approximately 13.7 million people having HF.* Despite the significant
advancements in modern pharmacological and non-pharmacological inter-
ventions that have undeniably enhanced patient survival and quality of life,
recurrent hospitalization remains a major challenge for patients with HF.*

This high incidence of readmission inflicts considerable suffering on patients such as tongue diagnosis, which entails inspecting the tongue’s body and
and imposes a substantial burden on healthcare systems. Reducing readmis- coating for diagnostic information. This holistic approach to diagnosis is pri-
sion rates and, more importantly, identifying and predicting the progression marily manifested through an inspection diagnosis that examines external
of HF at an early stage is important. Early diagnosis holds promise for signs, including facial complexion and tongue images. Grounded in systemat-
improving patient prognosis and paving the way for personalized prevention ic observation, it holds potential for detecting and preventing HF early. Con-
strategies.” However, the complexity of clinical manifestations presents sig- sequently, TCM offers a complementary strategy to contemporary medical
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practices.

The contemporary universal classification of HF delineates this condition
into four stages: HF risk (stage A), pre-HF (stage B), symptomatic HF (stage
C), and advanced HF (stage D). This staging framework emphasizes the
importance of early detection of individuals at risk (stage A) and those in the
pre-HF phase (stage B) as vital strategies in managing HF. It also highlights
how staging significantly impacts patient prognosis.® Inspection diagnosis can
promptly identify changes in a patient’s condition while treating HF, enabling
timely adjustments to the therapeutic regimen.’ Furthermore, this method
helps distinguish between different stages of HF, enabling more targeted
treatments and management strategies. This approach enhances treatment
efficacy and significantly improves the quality of life of patients.” For
instance, weight gain in patients with HF frequently develops prior to clinical
edema. Short-term weight increase, urine output reduction, and fluid imbal-
ance collectively serve as early indicators of fluid retention, enabling prompt
intervention." Recent studies indicate that TCM diagnostic inspection accu-
rately identifies early-stage HF biomarkers, showing potential for early identi-
fication, therapeutic intervention, and prognostic assessment."

Despite preliminary studies showing the association between inspection
diagnosis and HF, as well as its potential clinical use in managing HF, the cur-
rent evidence remains limited. Evidence distribution, research quality, and
specific implementation still lack systematic review and integration. To
address these limitations and further elucidate the scientific foundations and
clinical applicability of inspection diagnosis in HF, we conducted an evi-
dence map (EM) approach study to comprehensively assess its diagnostic and
therapeutic value.” With this approach, we aimed to provide a comprehen-
sive overview of the current research advances, identify knowledge gaps, and
provide valuable insights to guide future mechanistic and clinical investiga-
tions.

2. Methods

2.1. Search strategy

A comprehensive search was conducted across multiple databases, includ-
ing the China National Knowledge Infrastructure (CNKI), Wanfang
Database, Chinese Scientific Journal Database (VIP), PubMed, and Web of
Science, to identify Chinese and English literature on diagnosing and treating
HF using diagnostic inspection in TCM. The search period spanned between
the inception of these databases and January 2025. The search strategy used a
combination of subject terms and words (Appendix 1). Key Chinese search
terms included “heart failure,” “cardiac insufficiency,” “inspection diagnosis,”
and specific diagnostic methods including “tongue diagnosis,” “facial diagno-
sis,” “hand diagnosis,” “visual diagnosis,” “eye diagnosis,” and “ear diagnosis.”
Corresponding English terms including “cardiac failure,” “heart failure,”
“myocardial failure, “inspect,” “manifest,” “tongue,” “face,” and “eye” were
used.

2.2. Inclusion and exclusion criteria

Studies were included if they met the following criteria: observational
studies (cohort, case-control, cross-sectional studies, and case series), evi-
dence syntheses (systematic reviews and meta-analyses), and clinical guid-
ance documents (guidelines, expert consensuses, and clinical pathways). Eli-
gibility required meeting the diagnostic criteria of HF, without restrictions on
age, sex, geographic region, or ethnicity. Exclusions encompassed animal
studies, clinical trial protocols, conference abstracts, duplicate publications,
and articles with inaccessible full texts.

2.3. Literature screening and data extraction

Literature screening was conducted using NoteExpress (version 3.8,
Aegean Software, Beijing, China). After de-duplication, titles and abstracts
were reviewed using the inclusion and exclusion criteria for initial screening.
Subsequently, the selected studies were downloaded and the full texts
reviewed for final screening. The final included studies were imported into
Microsoft Excel 2019 (Microsoft, Redmond, WA) to process data extraction
form and relevant data. Two trained researchers (HC and SQW) indepen-

dently conducted concurrent literature screening, including title and abstract
screening and full-text review. Disagreements were resolved through discus-
sion or arbitration by a third researcher (XYZ) to achieve final consensus
when required.

Data extraction included the first author, year of publication, type of
study, sample size, diagnostic inspection techniques, main content of diag-
nostic inspection, and the role played by diagnostic inspection. A single
reviewer (HC) abstracted all data extractions, which a second reviewer
(SQW) overread. Disagreements were resolved by consensus or by obtaining
a third reviewer’s opinion (XYZ) when consensus could not be reached.

2.4. Methodological quality assessment of literature

In this study, we conducted methodological quality assessment of observa-
tional studies. The Newcastle-Ottawa Scale (NOS)" was used to evaluate the
cohort and case-control studies, including eight entries on the selection of
study subjects, intergroup comparability, exposure factors, and outcome mea-
sures. Each entry had a corresponding scale, with a total score of 9. Higher
scores indicated higher study quality; a study with a score of 7-9 was consid-
ered of high quality, with scores of 4-6 reflecting moderate quality and scores
of <4 low quality.

Cross-sectional studies were evaluated using the Agency for Healthcare
Research and Quality (AHRQ) scale,"'* comprising 11 entries, characterized
by “Yes,” “No,” and “Not sure” (“1” point for “Yes, “0” point for “Not sure”
or “No”). Higher scores indicated higher quality studies, with scores of 0-3
reflecting low quality, 4-7 moderate quality, and 8-11 high quality.

2.5. Data analysis

Data were analyzed and presented using figures and charts. Origin 2025
(OriginLab, Northampton, MA) and Microsoft Excel 2019 (Microsoft) were
used to generate charts that effectively showed the distribution of evidence.
Bar charts showed temporal trends in publication frequency over time. Tables
were created to show detailed information regarding literature type, sample
sizes, inspection sites, and inspection testing methods. Bar charts were used
to facilitate comparative analysis of the frequencies of the different categories.
Additionally, the evidence distribution was visually represented using bubble
charts to provide a comprehensive and intuitive overview of the data. This
multifaceted approach to the presentation of data ensures clarity, precision,
and accessibility for readers.

3. Results

Overall, 880 records were retrieved from the database search, and 222
duplicates were removed, leaving 658 studies for initial screening. After ini-
tial screening and reading of the full text, 33" observational studies were
included in this analysis. The literature screening process is illustrated in Fig-
ure 1.

3.1. Year of publication

Publications investigating the use of TCM inspection for diagnosing HF
first appeared in 1992, with the most recent study published in 2024. An anal-
ysis of 33 clinical studies published between January 1992 and January 2025
showed a progressive rise in scholarly output. Specifically, between 1992 and
2017, the publication count remained modest and stable (1 study). A notable
increase in publication activity was observed in 2018. The annual publication
rate has remained high, following a resurgence in 2022 despite a slight decline
in the last two years, with four articles published. This trend shows the grow-
ing interest and attention toward clinical research exploring the correlation
between TCM inspection diagnosis and HF, paralleling the advancement of
modern Chinese medicine. The publication trends are shown in Figure 2.

3.2. Characteristics of studies

3.2.1. Study type and sample size

The 33 clinical studies we included were observational. Notably, cross-sec-
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Notes: CNKI: China National Knowledge Infrastructure; TCM: traditional Chinese medicine; VIP: Chinese Scientific Journal Database.
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Figure 2 Year of publication process

tional studies constituted the largest proportion (14 studies, 42.42%), fol- of the sample sizes showed that most of the studies had sample sizes <300 cas-
lowed by case-control studies (11 studies, 33.33%), while cohort studies were es (70%), with relatively few clinical studies having larger sample sizes of >450
the least represented, comprising eight studies (24.24%) (Table 1). A review cases (20%). For cross-sectional studies, the participant count ranged from a
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Table 1 Characteristics of studies

Category Characteristics Cross-?;ciiolr;z;l study Case—(c;r;trloll)study Co}(lzr:t ;t)udy (’;f:t;g)

Sample size n <150 6 11 1 18
150 < n < 300 3 0 2 5

300 < n <450 2 0 1 3

450 < n <1000 1 0 0 1

n > 1000 2 0 4 6

Reported heart failure Acute decompensated heart failure 0 1 0 1
Congestive heart failure 1 2 1 4

Heart failure with reduced ejection fraction 0 2 0 2

Heart failure with preserved ejection fraction 1 2 0 3
Chronic heart failure 7 3 0 10
Heart failure 4 1 5 10

Acute heart failure 1 1 1 3

Ischemic heart failure 0 0 1 1
Diagnostic testing methods Retinal/fundus camera 3 5 4 12
Optical coherence tomography 0 4 0 4

Naked eye observation 6 0 2 8

Tongue imaging 2 0 0 2

Camera 2 0 1 3

Other 1 2 1 4

Examination area Ear 0 1 0 1
Skin 1 0 1 2

Tongue 8 0 1 9

Sublingual veins 4 0 0 4

Tongue tip 1 0 0 1

Tongue fluid 0 1 0 1

Sublingual microcirculation 0 1 0 1
Retinal/fundus 1 8 6 15

Holistic inspection 2 0 0 2

minimum of 31 cases to a maximum of 1680 cases. In cohort studies, the
sample size varied between 55 cases and a substantial 319 501 cases, with the
largest proportion of studies exceeding 1000 cases. Case-control studies had a
participant range of 28 to 148 cases, indicating a preponderance of studies
with small sample sizes, highlighting the notable absence of large-scale inves-
tigations.

3.2.2. Reported heart failure

HFs reported in the literature include acute decompensated HF, conges-
tive HF, HF with reduced ejection fraction, HF with preserved ejection frac-
tion, chronic HF, acute HF, and ischemic HF. Chronic HF and unspecified
HF were most frequently reported (10 studies each). However, acute decom-
pensated HF and ischemic HF have only been mentioned once in the litera-
ture.

3.2.3. Distribution of testing methods and sites

Traditional inspection diagnosis primarily depends on visual assessment
by professionals, but with the development of modern technology, modern
TCM diagnostic inspection testing methods are gradually enriched. In addi-
tion to visual observation, inspection information can also be obtained using
inspection instruments (tongue image instrument), optical coherence tomog-
raphy, retinal/fundus camera, and other modern instruments. We discovered
that studies using visual observation accounted for 26.47% of the total num-
ber of studies, and those using modern instruments accounted for 61.76%.
Modern instruments are objective and sophisticated, and their use is becom-
ing a trend.

The total number of reported inspection sites included the ear, skin,
tongue, sublingual veins, tongue tip, tongue fluid, sublingual microcircula-
tion, retinal/fundus, and holistic inspection. Most studies examined the rela-
tionship between tongue-related features (including the tongue, sublingual
veins, sublingual microcirculation, tongue tip, and tongue fluid) and HF,
totaling 17 studies. This was followed by studies exploring the retinal/fundus
and HF, which were included in 15 studies. This indicates a heightened focus
on the tongue and retinal/fundus.

The specific observation of tongue characteristics is primarily divided into
two aspects: tongue body and tongue coating (Figure 3). The tongue body is
evaluated for its spirit, color, shape, and motility, while the tongue coating is
assessed for color and texture. We found that among tongue body character-
istics, red was the most frequently reported (7 studies), followed by pale red
(5 studies) and dark purple (5 studies). Regarding tongue coating abnormali-
ties, peeled/mirror tongue emerged as the most prevalent manifestation (13
studies), with thick (10 studies) and greasy (7 studies) coatings being the sub-
sequent most common findings.

3.3. Role of inspection diagnosis in heart failure

Here, we categorized the role of inspection diagnosis in HF into seven dis-
tinct domains: TCM pattern differentiation, TCM constitution identification,
disease diagnosis, disease severity evaluation, disease risk prediction, disease
prognosis and risk prediction, and others. These categories are based on the
correlation between the inspection diagnosis and HF, as reported in the liter-
ature. An evidence map showing the role of inspection diagnosis is shown in
Figure 4. The bubble map revealed that most inspection diagnosis sites pri-
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Notes: The size of the bubble represents the number of articles.

®

marily contributed to TCM pattern differentiation and disease severity evalu-
ation. Subsequent roles include disease diagnosis, disease prognosis and risk
prediction, and disease risk prediction. Notably, TCM constitution identifica-
tion received limited scholarly attention, with only one study addressing this
aspect.

Overall, the literature predominantly focused on disease risk prediction
(15 studies, 45.45%) and disease severity evaluation (14 studies, 42.42%),
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reflecting these areas as primary research priorities.

3.4. Methodological quality evaluation

The methodological quality of the 33 observational studies was assessed
using the AHRQ and NOS evaluation tools. The average AHRQ score of cross-
sectional studies was 5.2, with scores ranging from 1 to 8. Meanwhile the
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mean NOS score was 5.4 for case-control studies (with scores predominantly
ranging between 5 and 6) and 6.6 for cohort studies (with scores distributed
from 4 to 8). Moderate-quality studies were predominant, followed by a small

number of low-quality studies (2 studies) and some high-quality studies (7

Table 2 AHRQ score of cross-sectional studies (n = 14)

studies), as shown in Tables 2-4.

Evidence Synthesis

Notably, nearly all cross-sectional studies did not explain patient exclu-
sion (11/14), failed to detail methodologies for handling missing data (13/14),

and did not summarize patient response rates or the completeness of data

Study ID Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Total score
Cui XJ, 20247 1 1 1 1 0 0 0 0 0 0 0 4
Du]S, 1992% 0 0 0 1 1 1 0 1 0 0 0 4
Gopinath B, 2019% 1 0 1 1 1 1 1 0 0 1 0 7
Li DY, 2012* 0 0 1 1 0 1 0 0 0 0 0 3
Phan K, 2015* 1 0 1 1 1 1 1 1 0 0 0 7
Rui XT, 2003* 0 0 0 1 0 0 0 0 0 0 0 1
Tian MX, 2010 1 0 1 1 1 1 0 0 0 0 0 5
Wang RH, 2018* 1 1 1 1 1 0 0 0 0 0 0 5
Wang XL, 2018* 1 1 1 1 1 1 0 1 0 0 0 7
Wei JW, 2018 1 1 1 1 1 0 1 0 1 1 0 8
Xu XG, 20127 1 1 1 1 1 1 0 1 0 0 0 7
Xu XG, 2017* 1 1 1 1 0 0 0 0 0 0 0 4
Zhang L, 2023” 1 1 1 1 1 1 0 0 0 0 0 6
Zhao MY, 2021* 1 1 1 1 1 0 0 0 0 0 0 5

Notes: AHRQ: Agency for Healthcare Research and Quality. Q1: Define the source of information (survey, record review); Q2: List inclusion and exclusion criteria for exposed and
unexposed subjects (cases and controls) or refer to previous publications; Q3: Indicate time period used for identifying patients; Q4: Indicate whether or not subjects were consecutive if
not population-based; Q5: Indicate if evaluators of subjective components of study were masked to other aspects of the status of the participants; Q6: Describe any assessments
undertaken for quality assurance purposes (e.g., test/retest of primary outcome measurements); Q7: Explain any patient exclusions from analysis; Q8: Describe how confounding was
assessed and/or controlled. Q9: If applicable, explain how missing data were handled in the analysis; Q10: Summarize patient response rates and completeness of data collection; QI11:
Clarify what follow-up, if any, was expected and the percentage of patients for which incomplete data or follow-up was obtained.

Table 3 NOS score of case-control studies (n=11)

Study ID Selection Comparability

Exposure

Total score

Liu XM, 2021*
Zhang L, 2024*
Huang YH, 2020*
Abdin A, 2024*
Jung S, 2021*
Khalilipur E, 2023*
Sadowski J, 20227
Naegele MP, 2018*
Weerts J, 2024%
Topaloglu C, 2023*
Kanar HS, 2021"

[3S]

NN NN WD NN
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Notes: NOS: Newcastle-Ottawa Scale.

Table 4 NOS score of cohort studies (n = 8)

Study ID Selection

Comparability

Outcome

Total score

Barthelmes J, 2019* 2
Chandra A, 2019*
Guo §, 2022*
Kaya O, 2022*
Matsuoka S, 2022*
Rim TH, 2016"
Wong TY, 2006*
Chen YH, 2023*

. L S

NN O N =N =

1
2
1
1
3
2
1
2

0 NN 0 NN Wk o

Notes: NOS: Newcastle-Ottawa Scale.

(6 of 9)
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collection (12/14). Furthermore, none of these studies were scheduled for fol-
low-up (14/14), leading to most cross-sectional studies being classified of
moderate quality, with two studies being considered of low quality owing to
significant methodological shortcomings.

Cohort studies showed a higher proportion of high-quality studies, while
case-control studies were predominantly of moderate quality. However,
issues persisted, including the underrepresentation of study subjects in most
case-control and cohort studies, where the selected subjects partially repre-
sented the overall population (12/19). Additionally, almost half of the studies
did not adequately address or adjust for confounders (8/19). Almost all
cohort studies had insufficient follow-up, and when reported, the quality of
follow-up was frequently inadequate or insufficiently described. This compre-
hensive evaluation indicates the need for improved methodological rigor in
observational studies to enhance the reliability and validity of findings.

4, Discussion

This evidence map approach study synthesized the available information
in the domains of diagnostic inspection and HF research. As a noninvasive
diagnostic method, inspection diagnosis offers the dual benefits of conve-
nience and safety. It enables the comprehensive collection of various patient
signs, including spirit (Shen), skin color (Se), body build (Xing), and posture
and movement (Tai), providing a holistic reflection of the body’s condition.
The findings from this evidence map approach study indicate that inspection
diagnoses, especially those of the retinal/fundus and tongue, have significant
potential for predicting disease risk and severity. Moreover, Wang et al.”
evaluated the therapeutic effects of a proprietary Chinese herbal granule for-
mulation in treating congestive HF by observing tongue alterations before
and after treatment. This finding further suggests that inspection diagnosis
can serve as a viable method for assessing treatment efficacy.

This is particularly relevant in the context of HF, a condition that varies
considerably globally owing to variations in ethnicity, cultural and socioeco-
nomic factors, and diverse healthcare systems. Regional differences in the use
of guideline-directed pharmacotherapy and device therapy further under-
score the need for targeted, region-specific prevention strategies.” The conve-
nience and safety of inspection diagnosis make it a promising tool that can be
adapted to meet the needs of different regions, especially economically disad-
vantaged regions. Integrating inspection diagnosis into local preventive and
therapeutic strategies could reduce the burden of HF in these regions.”

The important roles of retinal/fundus and tongue inspection can be asso-
ciated with the intricate relationship between systemic circulation and local
microcirculation. Studies have reported a close association between alter-
ations in the structure and function of the retinal vasculature and cardiovas-
cular diseases, such as hypertension and coronary heart disease.”** Moreover,
narrower diameters of retinal arteriovenous vessels are associated with an
increased risk of long-term mortality and ischemic stroke.® Our research
revealed an increased prevalence of peeled or mirror tongue in HF patients.
Further study suggested that mirror tongue serves as a significant predictor of
acute HF and an independent risk factor for major adverse cardiovascular
events within 1 year.” These tongue images may reflect underlying microvas-
cular dysfunction, as research has showed that perturbed microvascular blood
flow in the sublingual microcirculation is frequently observed in patients with
severe HE.” For those experiencing cardiogenic shock, there is an indepen-
dent correlation between sublingual microcirculation and poor outcomes.™
These findings indicate that local microcirculatory changes can be barome-
ters of the overall health of the systemic circulatory system. Pathological
changes in the cardiovascular system reflect corresponding alterations in the
microcirculatory system, providing insight into the various stages of HF and
serving dual roles in predicting the disease and assessing its severity. The reti-
nal and sublingual microcirculations, which are more accessible and easier to
visualize than other microcirculatory systems, offer a crucial perspective on
the health of systemic vascular circulation.

The integration of modern technology into inspection diagnosis has sig-
nificantly enhanced the accuracy and objectivity of diagnostic assessments.
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Modern instruments, such as retinal/fundus cameras and tongue imaging
devices, have transformed the diagnostic process through objectification,
standardization, informatization, and intelligent technology. These advances
have effectively reduced the subjectivity and limitations associated with tradi-
tional inspection diagnoses, leading to greater reliability and reproducibility.
The development of specialized equipment has broadened the use of inspec-
tion diagnosis, simplifying the process for healthcare professionals and
enabling patients or family members without a medical background to utilize
inspection instruments for health monitoring. This innovation could empow-
er patients at low-to-moderate risk to manage their condition at home, opti-
mizing the allocation of medical resources. Furthermore, when diagnostic
instruments are linked to modern telemedicine platforms, they can facilitate
the long-term management of patients with chronic diseases. This enables
healthcare providers to monitor real-time diagnosis of changes in patient col-
or and tongue.” Anticipating the future, the pervasive dissemination and
relentless advancement of modern technological devices are on the brink of
catalyzing a paradigm shift in diagnosing and treating HF, steering it toward
unprecedented levels of precision and intelligence. This impending evolution
promises to redefine clinical paradigms and equip healthcare professionals
with more sophisticated and effective tools for managing HF, thereby poten-
tially transforming patient outcomes.

Through this study, we have uncovered several limitations in this field.
The field remains largely exploratory, with no established standards or con-
sensus guidelines. Substantial methodological heterogeneity exists across
studies regarding design (cross-sectional, cohort, and case-control), sample
size (ranging from 31 to 319 501 participants), and diagnostic methods (visu-
al assessment versus device-based approaches). Different study designs can
reveal the relationship between inspection diagnosis and HF from various
dimensions. For example, cross-sectional studies reflect the association
between inspection characteristics and HF at specific time points, while
cohort studies can evaluate the predictive value of inspection indicators for
prognosis. However, these differences may also lead to incomparability
between pieces of evidence. Variations in study design can increase hetero-
geneity among studies, reducing the credibility and applicability of the evi-

dence.®

Furthermore, this study has inadequate sample representation and a
significant lack of validation studies. Most importantly, our quality assess-
ment showed that most of the included studies had moderate or low method-
ological quality using the established evaluation criteria. These low-quality
studies carry inherent risks of increased bias, reduced result consistency, and

limited clinical relevance.®

5. Conclusion

The results of this evidence map study show that TCM inspection diagno-
sis, particularly tongue and retinal/fundus diagnoses, may have potential in
diagnosing and managing HF, as well as in disease risk prediction and dis-
ease severity evaluation. However, current evidence remains insufficient to
establish a definitive link. To advance this field, future research should focus
on establishing standardized TCM inspection diagnostic criteria. Researchers
should implement more rigorous study designs with preregistered protocols
and conduct large-scale longitudinal cohort studies. These studies would help
elucidate the causal relationships between TCM inspection markers (tongue
and retinal/fundus changes) and the progression of HF, while identifying the
most promising directions for future investigation. These improvements
could significantly enhance the quality and clinical applicability of research in
this important area of integrative medicine.
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