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ABSTRACT
Background  Acute appendicitis requires timely 
diagnosis. The diagnostic efficacy of tongue examination 
in making this diagnosis has not been established. This 
study investigates whether the Tongue Coating Index 
(TCI), a validated measure of tongue coating, can aid in 
diagnosing acute appendicitis.
Methods  We conducted a prospective cohort study 
(1 September 2018–31 December 2020) at a single 
Japanese hospital. Adults (≥20 years) with suspected 
acute appendicitis, presenting to either the emergency 
department or general outpatient clinic, were enrolled. 
Tongue images were taken at presentation; two 
independent examiners—unrelated to clinical care and 
blinded to patient data—later scored these images 
using the TCI. A composite reference standard (clinical 
findings, imaging, histopathology, follow-up) was used to 
confirm appendicitis. We compared the TCI’s diagnostic 
performance with the Alvarado score and its components 
using C-index, area under the curve (AUC), sensitivity 
and specificity.
Results  Of 145 included patients, 69 (47.6%) were 
diagnosed with acute appendicitis. The TCI demonstrated 
comparable discriminative ability (C-index AUC 0.62; 
95% CI, 0.53 to 0.71) to that of the Alvarado score 
(0.66; 95% CI, 0.57 to 0.75). Of Alvarado score 
components, migration of pain had an AUC of 0.63 (95% 
CI, 0.55 to 0.71), anorexia 0.58 (95% CI, 0.50 to 0.66) 
and tenderness in the right lower quadrant 0.55 (95% 
CI, 0.50 to 0.60). At a cut-off of 3, the TCI demonstrated 
high sensitivity of 96% (95% CI, 88% to 98%) but low 
specificity of 21% (95% CI, 13% to 32%). Conversely, 
at a cut-off of 10, the TCI showed increased specificity of 
83% (95% CI, 73% to 90%) but reduced sensitivity of 
29% (95% CI, 20% to 41%).
Conclusion  The TCI showed comparable diagnostic 
performance to the Alvarado score and its individual 
components. TCI may potentially serve as an additional 
non-invasive indicator for diagnosing or ruling out acute 
appendicitis. Further research is essential to validate its 
clinical utility.

INTRODUCTION
Acute appendicitis is one of the most common 
abdominal emergencies,1 with delayed treat-
ment often resulting in serious complications.2 3 
Therefore, early and accurate diagnosis is crucial. 
However, diagnosing appendicitis based solely on 
symptoms or physical findings remains challenging.4 
Blood tests and imaging modalities, such as abdom-
inal CT and ultrasonography (US), play a significant 
role in diagnosis,5 it is important to optimise their 

use due to concerns regarding radiation exposure, 
cost and time. Furthermore, these tools may not 
easily be available in low-resource settings6 and 
require additional expense and often referrals to 
higher-level hospitals. In addition, consequently, a 
diagnostic strategy that may help in early evaluation 
may provide guidance for further investigation.

Several clinical prediction rules have been devel-
oped to aid in diagnosing acute appendicitis.7 The 
Alvarado score, published in 1986, is a widely 
used tool that combines clinical findings and blood 
tests.8 While useful, the score’s reliance on blood 
tests reduces its practicality for rapid diagnosis in 
situations where blood sampling is unavailable. 
Moreover, its overall diagnostic accuracy has been 
reported as moderate, underscoring the need for 
more efficient diagnostic tools.9 10

The use of tongue coating as a diagnostic feature 
for acute appendicitis was initially described over 
70 years ago.11 Tongue examination offers several 
advantages: it is simple, non-invasive, requires no 

WHAT IS ALREADY KNOWN ON THIS TOPIC
	⇒ The Alvarado score is widely used to diagnose 
acute appendicitis, but its accuracy is moderate 
and it relies on blood tests. In particular, in 
settings where laboratory or imaging studies 
are not readily available, a non-invasive 
diagnostic approach is valuable. Tongue coating 
has been reported as a simple indicator of intra-
abdominal inflammation. Therefore, if proven 
useful for diagnosing acute appendicitis, it 
could serve as a rapid diagnostic adjunct.

WHAT THIS STUDY ADDS
	⇒ In this prospective study of adults with 
suspected appendicitis, the Tongue Coating 
Index (TCI) demonstrated diagnostic 
performance comparable to the Alvarado score, 
suggesting that the degree of tongue coating 
may assist in clinical decision-making. While 
further validation is required, the TCI could offer 
a rapid, accessible diagnostic adjunct.
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	⇒ TCI could be integrated into diagnostic 
protocols and might be most useful in settings 
where traditional diagnostic methods are less 
accessible, potentially informing decisions 
about further investigations.
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specialised equipment and places minimal burden on the patient. 
These factors make tongue inspection a potentially valuable 
tool for diagnosing appendicitis, particularly in low-resource 
environments.

In this work, we aimed to evaluate the diagnostic utility of 
tongue examination in acute appendicitis by examining the 
performance of the Tongue Coating Index (TCI), a previously 
validated measure for assessing tongue coating.12

METHODS
Ethical considerations
This is a prospective cohort study that is reported in accordance 
with the Standards for Reporting of Diagnostic Accuracy Studies 
guidelines.13

This study adheres to the Declaration of Helsinki. Before 
enrolment, each patient was informed about the study through 
written documentation and provided written informed consent.

Data source and participants
This study was conducted at the National Hospital Organiza-
tion Nagasaki Medical Center, a tertiary medical institution in 
Nagasaki, Japan, and included adult patients aged≥20 years 
who visited the emergency department or outpatient clinic of the 
institution between 1 September 2018 and 31 December 2020 
with suspected appendicitis. In the Japanese healthcare system, 
general outpatient clinics in acute care hospitals often accom-
modate patients with acute conditions, such as suspected appen-
dicitis. Suspected appendicitis was determined by the attending 
physicians based on the patients’ symptoms and physical 
examination findings. Patients who had previously undergone 
an appendectomy, those incapable of making decisions due to 
dementia or mental illness, individuals unable to follow instruc-
tions or deemed uncooperative and cases where tongue observa-
tion was difficult due to underlying conditions were excluded. 
Enrolment followed a consecutive sampling approach. Diag-
nostic imaging studies, such as CT, US and MRI were performed 
based on the treating physician’s clinical judgement. Further-
more, the following parameters were recorded by the attending 
physician at the time of the patient’s consultation: age, sex, body 
mass index, smoking history, vital signs (blood pressure, pulse 
rate, temperature, oxygen saturation) and the Alvarado score.8

Outcomes
The reference standard for the diagnosis of acute appendicitis 
was based on a combination of clinical findings, imaging studies 
when deemed clinically appropriate, surgical findings and histo-
pathological findings, and follow-up assessments. The diagnosis 
was adjudicated by the attending physicians involved in the 
patients’ clinical care, following standard clinical coding work-
flows. In non-surgical cases, the diagnosis was established by the 
attending physicians’ assessment, based on clinical evaluation 
and imaging reports if performed. The imaging criteria for diag-
nosing acute appendicitis were as follows:14–16

	► US: Non-compressible appendix with a diameter≥6 mm, 
periappendiceal fluid or increased echogenicity of 
surrounding fat.

	► CT: Enlarged appendix (≥6 mm in diameter), periappen-
diceal fat stranding or appendicolith.

	► MRI: Enlarged appendix (≥6 mm in diameter), periappen-
diceal oedema or adjacent tissue inflammation

To reduce verification bias, all patients were re-evaluated by 
their attending physicians through follow-up phone calls or 

medical record reviews 7 days after the initial consultation to 
confirm their clinical status.

Predictors
To quantitatively assess tongue coating, images were captured 
using a Nikon COOLPIX camera (resolution, 16.05 megapixels; 
focal-length range, 4.3–21.5 mm; aperture values, f/2.8 to f/8.0; 
Nikon, Tokyo, Japan). This camera was selected for its capacity 
to provide high-resolution images suitable for detailed analysis; 
images were captured before treatment initiation and saved for 
subsequent analysis. Photographs were obtained under prespeci-
fied conditions to maintain standardisation across the study.

The TCI, a reliable and valid method for the quantitative 
assessment of tongue coating, served as the index test.12 The TCI 
divides the tongue surface into nine sections, with the coating in 
each section being evaluated on a 3-point scale: a score of 0 indi-
cates no coating, 1 indicates partial coating and 2 indicates thick 
coating. The scores for each section are summed, leading to a 
cumulative total score ranging from 0 to 18. The TCI was inde-
pendently assessed by two raters who were not involved in the 
clinical care of the patients and who evaluated the images later, 
separate from the patients’ clinical visit. Both raters were blinded 
to the patients’ reference standard diagnoses to ensure that the 
TCI assessments were not influenced by knowledge of the final 
clinical outcome. For the analysis, the average TCI score from 
the two raters was used.

Sample size estimation
Following the methodology described by Hajian-Tilaki for sample 
size calculation in diagnostic accuracy studies,17 we aimed for a 
sensitivity of 80% with a 5% margin of error and an estimated 
prevalence of 40% for acute appendicitis among the suspected 
cases. Given the clinical importance of high sensitivity in order 
to be able to rule out acute appendicitis (ie, high negative predic-
tive value, NPV), we prioritised this metric among diagnostic 
performance parameters. Based on these criteria, the sample size 
calculation indicated that a minimum of 138 participants would 
be necessary to obtain reliable estimates of both sensitivity and 
specificity.

Statistical analyses
Only complete cases with no missing data were included in the 
statistical analysis. Descriptive statistics of the patient clinical 
characteristics were calculated for the overall, appendicitis and 
non-appendicitis groups. Summary statistics were calculated 
after verifying data distribution. For continuous variables with 
a normal distribution, means and SD were computed; medians 
and IQRs were used for continuous variables without a normal 
distribution. For categorical variables, frequencies and percent-
ages (%) were calculated. For comparisons between two groups, 
the Mann-Whitney U test was used for continuous variables 
without a normal distribution. For binary variables, Pearson’s 
χ2 test was applied.

The interexaminer reliability of the TCI was assessed using 
Bland-Altman plots. Diagnostic performance was evaluated for 
each examiner using the area under the curve (C-index AUC) 
analysis. Calibration curves were also generated to assess the 
consistency of diagnostic performance across examiners.

The discriminative ability of the overall Alvarado score and 
each score construct variable, as well as the TCI for diagnosing 
appendicitis was evaluated using the C-index AUC along with 
the corresponding 95% CI, through receiver operating charac-
teristic (ROC) analysis.
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A two-sided p value<0.05 was considered statistically signif-
icant. All statistical analyses were performed with EZR V.1.61 
(Jichi Medical University, Saitama, Japan).

Patient and public involvement
Patients or members of the public were not involved in the 
design, conduct or reporting of this clinical study.

RESULTS
Participant enrolment flow and imaging studies
Between 1 September 2018 and 31 December 2020, 150 
patients were enrolled. After excluding three patients who did 
not consent and two patients with missing data, analyses were 
performed on 145 patients (figure 1).

Patient characteristics
Patient characteristics and imaging results for the entire group 
and according to final diagnosis are shown in table 1. Among 
the 145 patients analysed, the median age was 43 years (IQR, 
35–56) years, with 79 (55%) female patients. (table 1) Alongside 
the migration of pain (33% vs 59%), anorexia (63% vs 78%) and 
tenderness in the right lower quadrant (RLQ) (86% vs 96%), the 
median TCI was significantly higher in the acute appendicitis 
group (8 (IQR, 5–11)) than in the group with other diagnoses (6 
(IQR, 4–9)) (p<0.05).

Figure 2 shows representative tongue images illustrating the 
difference in tongue coating between a patient with acute appen-
dicitis (high TCI) and a patient with an alternative diagnosis (low 
TCI).

Figure 1  Standards for Reporting of Diagnostic Accuracy Studies flow diagram of participant enrolment and diagnostic evaluation process. This flow 
diagram illustrates the enrolment and classification of study participants over a 28-month period. A total of 150 patients were initially enrolled, with 
5 excluded due to non-consent or missing data, resulting in 145 patients included in the analysis. These patients were categorised into two groups: 
those diagnosed with acute appendicitis (n=69) and those with other diagnoses (n=76). The reference standard was a composite reference standard, 
including clinical findings, imaging studies and follow-up for all patients. For surgical cases, histopathological findings were also included. The index 
test, Tongue Coating Index, was measured for all included patients using tongue images that were captured at the time of enrolment and evaluated at 
a later date.

Table 1  Clinical characteristics of patients

Overall (n=145) Group with other diagnoses (n=76) Acute appendicitis (n=69) P value

Age, median (IQR), years 43 (35–56) 42 (29–50) 47 (35–70) 0.008

Female sex, no. (%) 79 (55) 43 (57) 36 (52) 0.590

Migration of pain, no. (%) 66 (46) 25 (33) 41 (59) 0.001

Anorexia, no. (%) 102 (70) 48 (63) 54 (78) 0.047

Nausea, no. (%) 66 (46) 35 (46) 31 (45) 0.890

Tenderness in the RLQ, no. (%) 131 (90) 65 (86) 66 (96) 0.039

Rebound pain, no. (%) 65 (45) 31 (41) 34 (49) 0.30

Elevated temperature, no. (%) 46 (32) 24 (32) 22 (32) 0.92

Leucocytosis, no. (%) 80 (56) 37 (50) 43 (62) 0.14

Alvarado score, median (IQR) 6 (4–7) 5 (4–7) 7 (5–8) <0.001

TCI, median (IQR) 7 (4–10) 6 (4–9) 8 (5–11) 0.025

US performed, n (%) 132 (91) 70 (92) 62 (90)

CT scans performed, n (%) 142 (97) 73 (96) 69 (100)

MRI performed, n (%) 1 (0.7) 1 (1.3) 0 (0)

No imaging, n (%) 2 (1.4) 2 (2.6) 0 (0)

RLQ, right lower quadrant; TCI, Tongue Coating Index; US, ultrasonography.
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The Mann-Whitney U test was used for continuous variables 
with non-normal distributions, while Pearson’s χ2 test was used 
for categorical variables.

The most common other diagnoses were diverticulitis (25 
cases, 17.2%) and acute enteritis (23 cases, 15.9%). Other condi-
tions included caecal inflammation, pelvic inflammatory diseases 
(4 cases each, 2.8%), small bowel obstruction, acute pyelone-
phritis, ureteral stones (3 cases each, 2.1%), mesenteric lymph-
adenitis and functional gastrointestinal disorders (2 cases each, 
1.4%). Less common diagnoses (1 case each, 0.7%) included 
acute cholecystitis, ovarian haemorrhage, pneumonia, menstrual 
pain and ruptured aneurysm.

Discriminative ability of the TCI
The discriminative ability of the individual components of the 
Alvarado score, the overall score and the TCI for diagnosing 
acute appendicitis is summarised in table 2. Most C-index AUC 
values were within a similar range, with Migration of Pain, the 
composite Alvarado score and the TCI demonstrating statisti-
cally significant differences from 0.50. The TCI had a C-index 
AUC of 0.62 (95% CI, 0.53 to 0.71), which was comparable to 
individual variables of the Alvarado score, such as migration of 
pain to the RLQ (AUC 0.63 (95% CI, 0.55 to 0.71)), and to the 
composite Alvarado score (AUC 0.66 (95% CI, 0.57 t0 0.75)).

Diagnostic accuracy of the Alvarado score and the TCI in 
predicting acute appendicitis
Table  3 summarises the diagnostic accuracy of the Alvarado 
score and TCI for predicting acute appendicitis. As there were 
no established thresholds for the TCI, the cut-off values were 
set exploratively in this study to provide potential thresholds 
depending on the clinical objective. For the goal of ruling out 
acute appendicitis, a TCI cut-off of 3 showed high sensitivity 
of 96% (95% CI, 88% to 98%) and NPV of 84% (95% CI, 
62% to 94%), indicating its potential usefulness in identifying 
patients unlikely to have the condition. Conversely, a cut-off of 
10 achieved higher specificity of 83% (95% CI, 73% to 90%) 
and PPV of 61% (95% CI, 44% to 75%), which could be helpful 
for confirming the diagnosis in patients with a higher pretest 
probability.

Interexaminer reliability of the TCI
The agreement between the two examiners for TCI was eval-
uated using the Bland-Altman plot (figure 3A), which revealed 
variability between examiners in the TCI scores assigned. While 
differences in scoring were evident, a consistent relationship 
emerged: when one examiner assigned a higher TCI score, the 
other examiner tended to do the same, and similarly for lower 
scores.

Figure  3B presents the C-index AUC values, reflecting the 
correlation of the TCI scores assigned by each examiner with 
the clinical diagnosis of acute appendicitis. Examiner 1 achieved 
a C-index AUC of 0.59 (95% CI, 0.48 to 0.67), while Exam-
iner 2 reached a slightly higher C-index AUC of 0.63 (95% CI, 
0.53 to 0.71). These results indicate that both examiners showed 
moderate performance in scoring the TCI in a way that aligned 
with the presence or absence of acute appendicitis.

Calibration curves (figure 3C) were also generated to assess 
the accuracy of predicted probabilities relative to the observed 
outcomes. Both examiners demonstrated well-calibrated predic-
tions, with their predicted probabilities closely matching the 
actual outcomes. This consistency reinforces the reliability of 
their diagnostic predictions and suggests that the TCI scoring, 
while variable between raters, maintained a generally accurate 
reflection of clinical outcomes.

DISCUSSION
This study suggests that the degree of tongue coating may be 
useful in the diagnosis of acute appendicitis, with performance 
comparable to the Alvarado score and its component of migra-
tion of pain. While tongue examination alone may not suffice for 
definitive diagnosis, its integration with other clinical signs could 
contribute to the development of new predictive models for 
acute appendicitis. Such models might enhance diagnostic accu-
racy, particularly in resource-limited settings where advanced 
imaging and laboratory tests are not readily available.

In previous studies, such as the systematic review by Kularatna 
et al,7 the diagnostic performance of the Alvarado score (using 
a cut‐off of 7) varied widely, with reported sensitivities ranging 
from 67.65% to 96.3% and specificities from 58.18% to 
89.39%. This broad range suggests that the diagnostic perfor-
mance of the Alvarado score is highly dependent on the under-
lying patient population. In studies reporting the upper limits 
of diagnostic accuracy, patients with more pronounced clinical 
features may have been enrolled, resulting in higher Alvarado 
scores. In contrast, our study enrolled patients with suspected 
appendicitis, many of whom exhibited intermediate Alvarado 
scores (4–7) that pose diagnostic challenges. Consequently, 

Figure 2  Comparative analysis of tongue coating thickness. (A) 
Patient with a diagnosis other than appendicitis, exhibiting a Tongue 
Coating Index (TCI) score of 1, indicating a thinner coating. (B) Patient 
diagnosed with acute appendicitis, characterised by a markedly thicker 
and unevenly distributed coating, with a TCI score of 13.5.

Table 2  Discriminative ability of components of the Alvarado score, 
total Alvarado score and TCI

Variables C-index AUC (95% CI) P value

Migration of pain 0.63 (0.55 to 0.71) <0.001

Anorexia 0.58 (0.50 to 0.66) NS

Nausea 0.49 (0.41 to 0.58) NS

Tenderness in the RLQ 0.55 (0.50 to 0.60) NS

Rebound pain 0.54 (0.46 to 0.62) NS

Elevated temperature 0.50 (0.43 to 0.58) NS

Leucocytosis 0.56 (0.48 to 0.64) NS

Alvarado score 0.66 (0.57 to 0.75) <0.001

TCI 0.62 (0.53 to 0.71) 0.003

The AUC was calculated using the ROC curve method. The p values were calculated 
using the z-test for the null hypothesis that AUC=0.5.
AUC, area under the curve; NS, not significant (p≥0.05); RLQ, right lower quadrant; 
ROC, receiver operating characteristic; TCI, Tongue Coating Index.



5Mori H, et al. Emerg Med J 2025;0:1–7. doi:10.1136/emermed-2024-214210

Original research

when using a cut-off of 7, our study demonstrated a sensitivity 
of 59% (95% CI, 48% to 70%) and a specificity of 63% (95% 
CI, 52% to 73%), which may have contributed to an overall 
lower AUC (0.62–0.68).

In our study, individual components of the Alvarado score 
demonstrated modest diagnostic performance. For instance, the 
migration of pain showed an AUC of 0.63 (95% CI, 0.55 to 
0.71), anorexia 0.58 (95% CI, 0.50 to 0.66), and tenderness in 
the right lower quadrant 0.55 (95% CI, 0.50 to 0.60). These 
findings are in line with previous studies, which have similarly 
reported limited discriminative ability for individual clinical 
signs when used in isolation.4 This supports the notion that 

a composite score, such as the Alvarado score, is necessary to 
achieve improved diagnostic accuracy for acute appendicitis.

Physiological implications of tongue coating
Tongue coating is thought to mirror the body’s physiological 
and pathological status, with studies indicating its potential 
association with gastritis, enteritis, diabetes, ischaemic heart 
diseases and cancer.18–20 Changes in the gut microbiota have 
been hypothesised to be a mechanism,21 22 which may also 
apply to appendicitis. Although Chinese medicine has docu-
mented appendicitis diagnoses using tongue examinations, the 

Table 3  Diagnostic accuracy of the TCI and the Alvarado score in predicting acute appendicitis

TP FN FP TN Sensitivity (95% CI) Specificity (95% CI) PPV (95% CI) NPV (95% CI)

Alvarado score
≥4

65 4 58 18 94%
(86% to 98%)

24%
(16% to 34%)

53%
(44% to 62%)

82%
(61% to 93%)

Alvarado score
≥5

60 9 47 29 87%
(77% to 93%)

38%
(28% to 49%)

56%
(47% to 65%)

76%
(61% to 87%)

Alvarado score
≥7

41 28 28 48 59%
(48% to 70%)

63%
(52% to 73%)

59%
(48% to 70%)

63%
(52% to 73%)

Alvarado score
≥9

10 59 6 70 15%
(8% to 25%)

92%
(84% to 96%)

63%
(38% to 82%)

54%
(48% to 63%)

TCI
≥3

66 3 60 16 96%
(88% to 98%)

21%
(13% to 32%)

52%
(44% to 61%)

84%
(62% to 94%)

TCI
≥10

20 49 13 63 29%
(20% to 41%)

83%
(73% to 90%)

61%
(44% to 75%)

56%
(47% to 65%)

FN, false negative; FP, false positive; NPV, negative predictive value; PPV, positive predictive value; TCI, Tongue Coating Index; TN, true negative; TP, true positive.

Figure 3  Interexaminer reliability and diagnostic performance of the TCI. (A) Bland-Altman plot for the TCI. The solid lines represent the limits of 
agreement (mean difference±1.96 SD) between the TCI scores assigned by two examiners, highlighting the range of variability in their assessments. 
(B)ROC curve for each examiner The C-index AUC for Examiner 1 was 0.59 (95% CI, 0.48 to 0.67), while Examiner 2 achieved a C-index AUC of 0.63 
(95% CI, 0.53 to 0.71). Both values indicate moderate discriminative ability, with Examiner 2 performing slightly better in distinguishing between 
cases with and without acute appendicitis. (C) Calibration curves for each examiner The calibration curves illustrate the predicted probabilities versus 
observed outcomes for appendicitis for each examiner. Examiner 1 is represented by black squares with a solid line, while Examiner 2 is shown with 
grey circles and a dashed line. The dotted line represents perfect calibration, where predicted probabilities match observed outcomes exactly. The 
calibration curves illustrate the agreement between predicted probabilities and the actual occurrence of appendicitis for each examiner. AUC, area 
under the curve.
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practical application of such studies has been limited because of 
the requirement of specialised equipment.23 24 Bailey and Clain 
also highlighted the importance of tongue coating in the diag-
nosis of acute appendicitis.11 Although their statement appears 
to be rooted in personal observations, our study supports the 
hypothesis.

This study possesses several strengths, notably its focus on a 
population with an Alvarado score primarily between 4 and 7, 
where the clinical diagnosis of acute appendicitis is particularly 
challenging. Additionally, the prospective collection of data with 
minimal missing values significantly bolsters the reliability of 
the findings. Recent advancements in diagnostic imaging, such 
as Point-of-Care Ultrasound (POCUS), have demonstrated high 
specificity and reduced radiation exposure compared with CT.14 
However, POCUS requires operator expertise and equipment 
availability, which may limit its application in certain settings. 
In contrast, the TCI offers a simpler, non-technical alternative, 
potentially complementing tools like POCUS in resource-limited 
environments.

The study also enrolled patients based on clinical suspicion 
of acute appendicitis, a widely accepted approach in diag-
nostic accuracy research.25 This methodology reflects real-
world clinical practice, where healthcare providers must assess 
patients suspected of appendicitis. By adopting this approach, 
we ensure the external validity of the study and mirror the 
typical patient population encountered in everyday clinical 
settings.

However, some limitations must be acknowledged. The study 
was conducted at a single institution, which may introduce spec-
trum bias and limit the generalisability of our findings.

Cases where acute appendicitis was not initially suspected or 
were treated as other conditions (eg, with antibiotics)—may not 
have been included. While these might represent a small propor-
tion, clinically significant cases of acute appendicitis are likely 
to return for follow-up at our institution due to the healthcare 
structure in our region, minimising the risk of missing severe 
cases. Additionally, mild cases of appendicitis that could resolve 
spontaneously may also have been excluded, potentially intro-
ducing selection bias. However, such mild cases are generally not 
able to be included in most studies and are unlikely to influence 
the overall findings of the study.

While the TCI has been recognised as a reliable and valid 
indicator,12 our study observed variability between examiners, 
as shown in the Bland-Altman plots. However, the exam-
iners demonstrated consistent scoring trends. The calibration 
curves and C-index AUC corroborate the overall accuracy and 
reliability of the TCI scores. Future research should focus on 
developing standardised and objective methods for measuring 
the TCI, potentially incorporating automated image analysis 
techniques. This could minimise interexaminer variability and 
enhance diagnostic precision.

Although histopathological assessment is traditionally the gold 
standard for diagnosing acute appendicitis, our study used a clin-
ical diagnosis. Recent reports have highlighted a minimal differ-
ence in outcomes between surgical and conservative treatments 
for uncomplicated acute appendicitis,26 27 which has led to an 
increase in non-surgical management.

Implementing histopathology as the gold standard could 
reduce the number of definitively confirmed cases, thereby chal-
lenging the feasibility of the present study by limiting the sample 
size. Notably, all patients diagnosed with acute appendicitis in 
this study underwent CT, given its established reliability in diag-
nosing this condition.4 28 29

Conclusion
The degree of tongue coating holds potential value as a useful, 
non-invasive diagnostic tool for acute appendicitis. Further 
research is necessary to validate these findings with external data 
and to explore the potential development of new decision aids 
for acute appendicitis, incorporating tongue examination as a 
component.
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