How to Score the Modified Newcastle–Ottawa Scale
(Adapted for non-interventional cohort and cross-sectional studies assessing multimorbidity patterns)
General scoring rules
· Score each item once per study.
· Use only the information reported in the paper. If something is not described, assume it was not done.
· Do not add stars across subcategories unless explicitly stated.
· When more than one data source is used, score according to the highest-quality method used to define multimorbidity conditions.

SELECTION DOMAIN (maximum 5 stars)
1) Representativeness of the sample
Assess how well the study population reflects the target population.
· 2 stars: Population-based or nationally representative samples (e.g. registries, national surveys, universal primary care EHR).
· 1 star: Regional or healthcare-based samples with a clearly defined population.
· 0 stars: Selected or convenience samples, or sampling strategy not described.
How to evaluate
Ask the following questions:
1. Is the target population clearly defined?
2. Does the sampling frame reasonably cover that population?
3. Is inclusion broad rather than restricted to a special subgroup?
2) Information size and adequacy of data
Assess whether enough usable data were available for stable pattern identification.
· 1 star: The study reports the number of participants actually included in the analysis and provides sufficient detail to judge data adequacy (e.g. number of conditions analysed, handling of missing or sparse data).
· 0 stars: Analytic sample size or data adequacy is not reported or cannot be judged.



How to evaluate
Ask the following questions:
1. Does the study report how many individuals were actually included in the multimorbidity analysis?
2. Is it clear how many conditions were analysed?
3. Is there any mention of missing data?

3) Ascertainment of multimorbidity conditions
Assess how clearly and accurately chronic conditions were identified.
· 2 stars: Conditions are defined using validated diagnostic codes, validated data sources, or validated self-report, or self-reported conditions are confirmed using clinical records or registries.
· 1 star: Conditions are defined using structured data or self-report with clearly described disease definitions, but without reported validation.
· 0 stars: Disease ascertainment methods are unclear or not described.

IMPORTANT: When multiple data sources (e.g. EHR and self-reported data) are used, score the study based on the most valid method used to define multimorbidity conditions. Scores should not be added across data sources. For example, if EHR-based ascertainment is of higher quality than self-reported data, the score should be assigned based on the EHR alone.

COMPARABILITY DOMAIN (maximum 3 stars)
4) Control for confounding factors
Assess whether key variables that influence multimorbidity patterns were considered.
· 1 star: The study controls for age and sex.
· +1 star: The study also controls for additional relevant factors (e.g. socioeconomic status, education, frailty, lifestyle factors, ethnicity).
5) Disease ascertainment window
Assess whether chronic conditions were identified over a consistent time period.
· 1 star: A clearly defined and uniform look-back period is used for all participants.
· 0 stars: The look-back period is unclear or differs between participants.


ANALYTICAL VALIDITY DOMAIN (maximum 1 star)
6) Statistical methods
Assess whether the analytical approach is appropriate and clearly reported.
· 1 star: Statistical methods for identifying multimorbidity patterns are clearly described and appropriate (e.g. clustering or latent variable methods, similarity measures, pattern selection)
· 0 stars: Methods are inappropriate, unclear, or insufficiently described.
