STROBE Statement — Checklist of items that should be included in reports of cohort studies
Manuscript: Social isolation, loneliness and functional transitions among middle-aged and older adults with cardiometabolic multimorbidity: a multistate Markov analysis of CHARLS
Page and line numbers refer to the submitted BMC-formatted manuscript (26 pages, continuous line numbering). 
	Item
	Recommendation
	Reported in manuscript

	1a
	Title — Indicate the study’s design with a commonly used term in the title
	Title (p.1, lines 1–3): “…a multistate Markov analysis of CHARLS”

	1b
	Abstract — Provide an informative and balanced summary
	Structured abstract (p.2–3, lines 17–42): Background, Methods, Results, Conclusions

	2
	Background/rationale — Explain the scientific background and rationale
	Background, paragraphs 1–2 (p.4, lines 46–67)

	3
	Objectives — State specific objectives, including any prespecified hypotheses
	Background, final paragraph (p.4, lines 72–79)

	4
	Study design — Present key elements of study design early in the paper
	Methods — Study population (p.5, lines 81–89); design stated in title and abstract

	5
	Setting — Describe setting, locations, relevant dates, periods of recruitment, exposure, follow-up, data collection
	Methods — Study population (p.5, lines 82–85): CHARLS waves 2011, 2013, 2015, 2018, 2020; national sample of Chinese adults ≥45 years

	6
	Participants — Give eligibility criteria, sources and methods of selection; describe follow-up methods
	Methods — Study population (p.5–6, lines 88–94): 17,596 wave-1 participants → 16,831 aged ≥45 → 2,177 with CMM → analytic n=1,731 after exclusions

	7
	Variables — Clearly define all outcomes, exposures, predictors, potential confounders and effect modifiers
	Methods — Functional states and death (p.6, lines 95–107); Social isolation and loneliness (p.6–7, lines 108–120); Covariates (p.7, lines 121–133)

	8
	Data sources/measurement — Give sources of data and details of methods of assessment (measurement)
	Methods (p.5–7): six ADL and five IADL items (p.6, lines 97–98); CMM from self-reported physician-diagnosed items (da007) (p.5, line 90); isolation index (p.6–7, lines 110–114); CES-D-10 item dc017 (p.7, lines 115–117); exit interviews for vital status (p.6, lines 104–107)

	9
	Bias — Describe any efforts to address potential sources of bias
	Methods — Covariates (p.7, line 127, overadjustment avoided); Statistical analysis & sensitivity analyses S1–S7 (p.8, lines 152–155); Discussion — Strengths and limitations (p.14, lines 274–287: reverse causation, imputation, non-differential misclassification)

	10
	Study size — Explain how the study size was arrived at
	Methods — Study population (p.5–6, lines 88–94): all eligible CHARLS participants with CMM (n=1,731; 7,319 person-waves, 7,210 rows in models)

	11
	Quantitative variables — Explain how quantitative variables were handled
	Methods — Social isolation and loneliness (p.7, lines 112–114, score 0–4, cut-point ≥1); Covariates (p.7, line 124, comorbidity count 0/1/≥2); Statistical analysis (p.7, line 131, age as time scale)

	12a
	Statistical methods — Describe all statistical methods, including those used to control for confounding
	Methods — Statistical analysis (p.8, lines 135–147): continuous-time multistate Markov models, msm 1.8.2, R 4.5.1; adjusted HRs with 95% Wald CIs

	12b
	Describe any methods used to examine subgroups and interactions
	Methods — Statistical analysis (p.9, lines 156–161): exposure×CMM interaction on full sample (n=13,143); age-stratified analyses (S6)

	12c
	Explain how missing data were addressed
	Methods — Statistical analysis (p.9, line 163): complete-case analysis, covariate missingness <2%

	12d
	Cohort study — If applicable, explain how loss to follow-up was addressed
	Methods — Study population (p.5, line 84, follow-up rates cited from cohort profile); Functional states and death (p.6, lines 104–107): exit interviews, interval-midpoint imputation for 80.8% of deaths

	12e
	Cohort study — Describe any analytical methods taking account of sampling strategy
	Complete-case analysis of the full eligible cohort sample; no sampling weights applied

	13a
	Participants — Report numbers at each stage of the study
	Methods — Study population (p.5–6, lines 88–94) and Results — Sample characteristics (p.9, lines 167–173); Figure S1 (Supplementary)

	13b
	Give reasons for non-participation at each stage
	Methods — Study population (p.6, lines 91–92): incomplete isolation index (n=414), missing loneliness item (n=32)

	13c
	Consider use of a flow diagram
	Figure S1 (Supplementary Materials)

	14a
	Descriptive data — Give characteristics of study participants and information on exposures and potential confounders
	Results — Sample characteristics (p.9, lines 167–173); Table 1 (p.17)

	14b
	Indicate number of participants with missing data for each variable of interest
	Methods — Statistical analysis (p.9, line 163): covariate missingness <2%; complete cases 7,210/7,319 (98.5%) (p.6, line 93)

	14c
	Cohort study — Summarise follow-up time
	Results — Sample characteristics (p.9, line 174): maximum 9 years of follow-up; 286 deaths (16.5%)

	15
	Outcome data — Report numbers of outcome events or summary measures
	Results (p.9, lines 175–177): 299 independence→IADL and 564 independence→ADL deteriorations, 653 recoveries, 286 deaths; Figure 1 (p.16); Table 2 (p.18)

	16a
	Main results — Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision
	Results — Transition-specific associations (p.10, lines 178–201); Table 2 (p.18, adjusted HRs, 95% CI); crude rates reported (103/435 vs 160/1,312; p.10, line 193)

	16b
	Report category boundaries when continuous variables were categorised
	Methods — Social isolation and loneliness (p.7, line 114): isolation score ≥1 vs 0; Results — Sample characteristics (p.9, line 172): CES-D-10 ≥10

	16c
	Consider translating estimates of relative risk into absolute risk for a meaningful time period
	Results — Transition probabilities and state occupancy (p.11, lines 202–211): 5-year probabilities; expected years in each state, ages 60–90; Figure 3 (p.16)

	17
	Other analyses — Report other analyses done (subgroups, interactions, sensitivity)
	Results — Sensitivity analyses and effect modification (p.11, lines 212–220): S1–S7; exposure×CMM interaction

	18
	Key results — Summarise key results with reference to study objectives
	Discussion — Principal findings (p.12, lines 230–239)

	19
	Limitations — Discuss limitations, direction and magnitude of potential bias
	Discussion — Strengths and limitations (p.14, lines 274–287)

	20
	Interpretation — Give a cautious overall interpretation, considering objectives, limitations, multiplicity, other evidence
	Discussion — Comparison with previous work (p.12, line 240) and Mechanisms and implications (p.13, line 260); exploratory framing with omnibus LRT

	21
	Generalisability — Discuss the generalisability (external validity)
	Results — effect modification on full CHARLS sample (p.11–12, lines 222–228); Discussion — population-level implications (p.14)

	22
	Funding — Give the source of funding and the role of the funders
	Declarations — Funding (p.19, line 349): Tianjin Key Medical Discipline (Specialty) Construction Project (TJYXZDXK-055B)



