Modified Newcastle-Ottawa Quality Assessment Scale 
(Adapted for non-interventional cohort and cross-sectional studies assessing multimorbidity patterns)
· Selection: (maximum 5 stars) 
1) Representativeness of the sample: 
a. Truly representative of the target population (e.g. population-based registry, nationally representative survey, universal primary care EHR coverage) (2 star*).
b. Somewhat representative of the target population (e.g. regional or healthcare-based cohort with a defined population) (1 star*).
c. Selected group of users (0 stars*).
d. No description of the sampling strategy (0 stars*).
2) Sample size and adequacy of data: 
a. The study reports the effective analytic sample size and provides sufficient information to assess data adequacy for pattern identification (e.g. number of conditions analysed, handling of sparse data or missing values) (1 star*).
b. The effective analytic sample size or data adequacy is not reported, or insufficient information is provided to judge whether the data supports stable pattern identification (0 stars*).
3) Ascertainment of multimorbidity conditions: 
a. High-quality ascertainment: multimorbidity conditions are defined using validated diagnostic codes or the data source (e.g. EHR) is supported by documented quality assurance or prior validation studies. Validated self-report measures or confirmation through record linkage (comparing self-report to medical records, registries, or clinician diagnosis) (2 stars*).
b. Moderate-quality ascertainment: conditions are derived from structured data sources (e.g. EHR, administrative or registry data) with explicit disease definitions and coding lists, but without formal validation or quality assessment. Non-validated self-reported conditions with clearly described disease definitions are also included in this category (1 star*). 
c. No description of how multimorbidity conditions were ascertained (0 stars).

· Comparability: (maximum 3 stars) 
1) Control for confounding factors
a. Study controls for the most important confounders (at minimum age and sex) through stratification or multivariable adjustment (1 star*).
b. Study controls for additional relevant confounders (e.g. socioeconomic status, education, frailty, lifestyle factors, ethnicity) (additional 1 star*).
2) Disease ascertainment window:
a. Standardized look-back period clearly defined for all participants (1 star*).
b. Variable or unclear ascertainment windows (0 stars*).
· Analytical validity and outcome assessment: (maximum 1 star)
1) Statistical test:  
a. The statistical test used to analyze the data is clearly described and appropriate, and the measurement of the association is presented: proximity measures, type of clustering algorithm, pattern number determination, etc. (1 star*).
b. The statistical test is inappropriate, not described or incomplete (0 stars*).  

SCALE:
· Low quality (0–4 stars)
· Moderate quality (5–7 stars)
· High quality (8–9 stars)

Note: Outcome point on assessment of the outcome was removed as there were no outcomes to be studied in our research question. Therefore, maximum stars can be allocated to a study is 9 stars
