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1. Introduction and Rationale
The primary analysis of Stomach cancer incidence for the province used the World Health Organization (WHO) 2000-2025 standard population for age-standardization. A key methodological consideration in comparative epidemiology is whether the choice of a standard population meaningfully influences the final results, potentially affecting the interpretation of disease burden. This sensitivity analysis was performed to assess the robustness of the calculated Age-Standardized Incidence Rate (ASIR) by employing an alternative, widely recognized standard—the 1966 Segi/Doll World Standard Population.
Objective: To determine if the relative burden of gastric cancer, as quantified by the ASIR, is sensitive to the selection of the standard population structure.

2. Methods
2.1. Data and Primary Calculation
The base data for the entire province consisted of:
· Cases: 267 incident gastric cancer cases for 2019, stratified into 18 five-year age groups (0-4 through 85+).
· Population: The corresponding 2019 mid-year population (N = 1,792,663), stratified identically, sourced from the Integrated Health System (SIB).
Age-specific incidence rates (aᵢ) were calculated for each group *i* as: aᵢ = (Casesᵢ / Populationᵢ) × 100,000.
2.2. Standard Populations for Comparison
Two distinct world standard populations were used:
1. Primary Standard (WHO 2000-2025): Represents a contemporary, slightly "aging" global population structure. It assigns greater proportional weight to older age groups compared to historical standards.
2. Alternative Standard (Segi 1966): Represents a younger historical global population structure, with a higher proportion of weight assigned to younger age groups.
2.3. Analytical Procedure
The direct method of age-standardization was applied separately with each standard.
The ASIR was calculated as: ASIR = [ Σ (aᵢ × wᵢ) ] / 10
where wᵢ is the weight of age group *i* in the standard population (summing to 1,000,000). The result is expressed per 100,000 person-years.

3. Results
3.1. Calculated Incidence Rates
The analysis produced the following key rates:
	Measure
	Incidence Rate (per 100,000 person-years)
	Notes

	Crude Rate
	14.9
	Unadjusted rate, highly influenced by the province's specific age structure.

	ASIR (WHO 2000-2025)
	18.8
	Primary result for contemporary comparison.

	ASIR (Segi 1966)
	16.7
	Result from sensitivity analysis.


3.2. Quantitative Comparison of ASIRs
· Absolute Difference: 18.8 - 16.7 = 2.1 per 100,000.
· Relative Percentage Difference: (2.1 / 18.8) × 100% ≈ 11.2%.
This difference is in the expected direction. The WHO standard, with its older structure, gives more weight to the age groups (55+) where gastric cancer incidence is highest (see calculated aᵢ values of 37.17 to 213.14), thus yielding a higher ASIR. The Segi standard, with its younger structure, down-weights these older groups, resulting in a lower ASIR.
Interpretation and Conclusion
1. Confirmation of Robustness: The central finding of a significantly elevated age-standardized burden of gastric cancer in the province is confirmed by both standards. The ASIR calculated with the Segi 1966 standard (16.7) remains markedly higher than the crude rate (14.9) and aligns in magnitude with the primary result.
2. Expected and Explainable Variance: The observed 11.2% variance between the two ASIRs is not an error or inconsistency, but a mathematical certainty arising from the difference in the age structures of the two standards. It reflects exactly how the choice of standard re-weights the observed age-specific data. The consistency in the direction and order of magnitude of the result is the key indicator of robustness.
3. Methodological Implication: This analysis demonstrates that while the absolute numerical value of an ASIR is dependent on the chosen standard, the substantive conclusion regarding a high relative disease burden is robust to this methodological choice. The primary result (ASIR WHO = 18.8) is not an artifact of a particular standard but a stable estimate.

