STROBE Statement—checklist of items that should be included in reports of observational studies

	[bookmark: italic2][bookmark: bold3][bookmark: italic5][bookmark: italic1][bookmark: bold1][bookmark: bold4][bookmark: italic4][bookmark: bold2][bookmark: italic3]
	Item No.
	Recommendation
	Page 
No.
	Relevant text from manuscript

	[bookmark: bold5][bookmark: italic6]Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract
	4
	We evaluated the associations of comorbidity burden, combinations, and patterns with liver-related events (LREs) in a prospective UK Biobank cohort

	[bookmark: bold6][bookmark: italic7]
	
	(b) Provide in the abstract an informative and balanced summary of what was done and what was found
	4
	Compared with the reference group, participants in the highest Charlson comorbidity index tertile or those with ≥ 3 comorbidities had 41% (95% CI 1.31-1.51) and 54% (95% CI 1.43-1.65) higher risk of LREs, respectively. Among individual comorbidities, solid organ cancers, diabetes, chronic obstructive pulmonary disease exhibited the strongest association with LREs. Comorbidity pairs conferred greater risks, particularly combinations involving diabetes or hypertension, with hypertension plus substance use disorder (HR 1.51, 95% CI 1.37-1.65), hypertension plus solid organ cancers (HR 1.44, 95% CI 1.31-1.57), diabetes plus hyperlipidemia (HR 1.43, 95% CI 1.27-1.60), diabetes plus depression (HR 1.40, 95% CI 1.24-1.59), and diabetes plus hypertension (HR 1.39, 95% CI 1.30-1.49). Latent class analysis identified three comorbidity phenotypes, including psychiatric-respiratory, hypertension-centred metabolic, and cardiovascular-kidney-metabolic phenotypes, which were associated with increased LREs risk (HRs 1.39, 1.40, and 2.08, respectively).

	[bookmark: italic8][bookmark: bold7]Introduction
	

	[bookmark: bold8][bookmark: italic9][bookmark: bold9][bookmark: italic10]Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported
	5, 6
	MASLD is increasingly recognized as a multisystem disorder rather than an isolated liver disease. Beyond hepatic manifestations, extrahepatic comorbidities may contribute to liver disease progression and adverse liver outcomes. Previous studies have shown that comorbidities, including hypertension,4 chronic kidney disease,5,6 and type 2 diabetes,5,7 are associated with an increased risk of liver disease progression and liver-related events. Current clinical practice guidelines acknowledge the relevance of comorbidities, but provide limited guidance and evidence on how to quantify prognosis according to comorbidity combinations or co-occurrence patterns.8
Most studies have focused on a restricted range of comorbidities, examining selected individual conditions rather than the broader structure of comorbidity.9,10 Other studies have relied on simple comorbidity counts or the Charlson Comorbidity Index (CCI),11,12 treating conditions as interchangeable and independent contributors to risk. However, the prognostic impact of coexisting conditions may not be captured by analyses of individual comorbidities alone.

	[bookmark: bold10][bookmark: italic11]Objectives
	3
	State specific objectives, including any prespecified hypotheses
	6
	To address this gap, we used data from a large population-based cohort to characterize the comorbidity landscape among patients with MASLD. We hypothesized that participants would show heterogeneity in comorbidity structure, and that specific combinations or patterns would provide prognostic information beyond individual conditions and aggregate burden measures. Specifically, we evaluated the association between baseline comorbidity count, CCI, individual conditions, and pairwise combinations and the risk of LREs.

	[bookmark: bold11][bookmark: italic12]Methods
	

	[bookmark: bold12][bookmark: italic13]Study design
	4
	Present key elements of study design early in the paper
	6
	This study used data from the UK Biobank, a large prospective cohort study that recruited more than 500,000 participants across the United Kingdom between 2006 and 2010.

	[bookmark: bold13][bookmark: italic14]Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection
	6,7
	This study used data from the UK Biobank, a large prospective cohort study that recruited more than 500,000 participants across the United Kingdom between 2006 and 2010.18 At baseline, detailed information on sociodemographic characteristics, lifestyle factors, medical history, anthropometry measures and laboratory tests were collected.
Definition of comorbidities
Comorbidities were phenotyped using hospital inpatient records. The prespecified list of comorbidities was derived from a Delphi consensus framework for multimorbidity research20 and a MASLD study 21. Four additional MASLD-relevant metabolic conditions were included, including diabetes, hypertension, hyperlipidemia, and obesity. The final comorbidity set comprised 51 conditions, which were recorded using ICD-10 codes (Supplementary Table S1). Comorbidity count and CCI were quantified using the established coding algorithm (Supplementary Table S2) 22. 

Participants were followed from enrollment until the first LRE, loss to follow-up, or administrative censoring (December 31, 2023), whichever occurred first.




	Participants
	6
	(a) Cohort study—Give the eligibility criteria, and the sources and methods of selection of participants. Describe methods of follow-up
Case-control study—Give the eligibility criteria, and the sources and methods of case ascertainment and control selection. Give the rationale for the choice of cases and controls
Cross-sectional study—Give the eligibility criteria, and the sources and methods of selection of participants
	6, 7
	A total of 137,607 participants with prevalent MASLD at baseline were included in this study after application of the study criteria.
Participants were followed from enrollment until the first LRE, loss to follow-up, or administrative censoring (December 31, 2023), whichever occurred first.



	[bookmark: bold14][bookmark: italic15]
	
	(b) Cohort study—For matched studies, give matching criteria and number of exposed and unexposed
Case-control study—For matched studies, give matching criteria and the number of controls per case
	
	

	[bookmark: italic17][bookmark: bold16]Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable
	7, 8
	Definition of outcomes
The outcome was a composite of liver-related events, defined as hospital admissions for ascites (R18), hepatic encephalopathy (G93.4), portal hypertension (K75.1, K76.6, K76.7), variceal bleeding (I85, I98.2, I98.3, I86.4), hyperbilirubinemia (R17), hepatocellular carcinoma (C22), cirrhosis (K74), hepatic failure (K72), or liver-related mortality (C22, K70–K77) during the follow-up period, consistent with definitions used in a previous study.4 Participants were followed from enrollment until the first LRE, loss to follow-up, or administrative censoring (December 31, 2023), whichever occurred first.

Definition of comorbidities
Comorbidities were phenotyped using hospital inpatient records. The prespecified list of comorbidities was derived from a Delphi consensus framework for multimorbidity research20 and a MASLD study 21. Four additional MASLD-relevant metabolic conditions were included, including diabetes, hypertension, hyperlipidemia, and obesity. The final comorbidity set comprised 51 conditions, which were recorded using ICD-10 codes (Supplementary Table S1). Comorbidity count and CCI were quantified using the established coding algorithm (Supplementary Table S2) 22. 

Covariates
Baseline covariates included demographic and socioeconomic factors (age, sex, ethnicity, education, smoking, and the Townsend deprivation index [TDI]),  anthropometric measures (BMI and WC), medication use (glucose-lowering and lipid-lowering drugs), liver enzymes (aspartate aminotransferase [AST] and alanine aminotransferase [ALT]), glycaemic markers (hemoglobin A1c [HbA1c]), lipid profile (low-density lipoprotein cholesterol [LDL-C] and triglycerides), and hepatic, renal and hematologic markers (albumin, total bilirubin, creatinine, estimated glomerular filtration rate [eGFR], and platelet count), together with fibrosis-4 [FIB-4] index. Abbreviations and extent of missing data for each variable are provided in Supplementary Table S3. Missing values in covariates were imputed using multiple imputations by chained equations, generating 10 imputed datasets with 10 iterations per dataset. All subsequent analyses were performed separately within each imputed dataset, and estimates were combined using Rubin’s rules.

Ascertainment of MASLD
We defined MASLD according to the latest international consensus as the presence of hepatic steatosis in combination with at least one of the following criteria: (1) overweight/obesity (BMI ≥ 25 kg/m²or elevated WC); (2) prediabetes (fasting glucose ≥ 100 mg/dL or hemoglobin A1c ≥ 5.7%); (3) hypertension (≥ 130/85 mmHg or use of antihypertensive medication); (4) hypertriglyceridaemia (≥ 1.7 mmol/L or lipid-lowering therapy); and (5) low high-density lipoprotein cholesterol (<1.3 mmol/L in females, <1.0 mmol/L in males). Hepatic steatosis was assessed using the fatty liver index with a cut-off of ≥ 60 4.



	[bookmark: bold17][bookmark: italic18][bookmark: italic19][bookmark: bold18]Data sources/ measurement
	[bookmark: bold19]8*
	 For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group
	6, 7,8
	At baseline, detailed information on sociodemographic characteristics, lifestyle factors, medical history, anthropometry measures and laboratory tests were collected. Participants were followed through linkage to hospital inpatient records, cancer registries, and national death registries.

Ascertainment of MASLD
We defined MASLD according to the latest international consensus as the presence of hepatic steatosis in combination with at least one of the following criteria: (1) overweight/obesity (BMI ≥ 25 kg/m²or elevated WC); (2) prediabetes (fasting glucose ≥ 100 mg/dL or hemoglobin A1c ≥ 5.7%); (3) hypertension (≥ 130/85 mmHg or use of antihypertensive medication); (4) hypertriglyceridaemia (≥ 1.7 mmol/L or lipid-lowering therapy); and (5) low high-density lipoprotein cholesterol (<1.3 mmol/L in females, <1.0 mmol/L in males). Hepatic steatosis was assessed using the fatty liver index with a cut-off of ≥ 60 4.
Definition of comorbidities
Comorbidities were phenotyped using hospital inpatient records. The prespecified list of comorbidities was derived from a Delphi consensus framework for multimorbidity research20 and a MASLD study 21. Four additional MASLD-relevant metabolic conditions were included, including diabetes, hypertension, hyperlipidemia, and obesity. The final comorbidity set comprised 51 conditions, which were recorded using ICD-10 codes (Supplementary Table S1). Comorbidity count and CCI were quantified using the established coding algorithm (Supplementary Table S2) 22. 
Definition of outcomes
The outcome was a composite of liver-related events, defined as hospital admissions for ascites (R18), hepatic encephalopathy (G93.4), portal hypertension (K75.1, K76.6, K76.7), variceal bleeding (I85, I98.2, I98.3, I86.4), hyperbilirubinemia (R17), hepatocellular carcinoma (C22), cirrhosis (K74), hepatic failure (K72), or liver-related mortality (C22, K70–K77) during the follow-up period, consistent with definitions used in a previous study.4 Participants were followed from enrollment until the first LRE, loss to follow-up, or administrative censoring (December 31, 2023), whichever occurred first.
Covariates
Baseline covariates included demographic and socioeconomic factors (age, sex, ethnicity, education, smoking, and the Townsend deprivation index [TDI]),  anthropometric measures (BMI and WC), medication use (glucose-lowering and lipid-lowering drugs), liver enzymes (aspartate aminotransferase [AST] and alanine aminotransferase [ALT]), glycaemic markers (hemoglobin A1c [HbA1c]), lipid profile (low-density lipoprotein cholesterol [LDL-C] and triglycerides), and hepatic, renal and hematologic markers (albumin, total bilirubin, creatinine, estimated glomerular filtration rate [eGFR], and platelet count), together with fibrosis-4 [FIB-4] index. Abbreviations and extent of missing data for each variable are provided in Supplementary Table S3. Missing values in covariates were imputed using multiple imputations by chained equations, generating 10 imputed datasets with 10 iterations per dataset. All subsequent analyses were performed separately within each imputed dataset, and estimates were combined using Rubin’s rules.


	[bookmark: italic20][bookmark: bold20]Bias
	9
	Describe any efforts to address potential sources of bias
	9, 10
	Model adjustment followed the same strategy, except that covariates constituting the exposure of interest were excluded to avoid overadjustment, consistent with a previous study 23

To ensure model stability, analyses were performed only when at least 10 outcome events per variable included in the model 24

To account for multiple comparisons, P values were adjusted using the Benjamini-Hochberg false discovery rate (FDR), and FDR-adjusted P values < 0.05 were considered statistically significant. The proportional hazards assumption was assessed using Schoenfeld residuals.

	[bookmark: bold21][bookmark: italic21]Study size
	10
	Explain how the study size was arrived at
	6
	A total of 137,607 participants with prevalent MASLD at baseline were included in this study after application of the study criteria

	[bookmark: bold22][bookmark: italic22][bookmark: bold23][bookmark: italic23]Quantitative variables
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why
	8
	Variable groupings and extent of missing data are provided in Supplementary Table S3.

	[bookmark: italic24][bookmark: italic25]Statistical methods
	12
	(a) Describe all statistical methods, including those used to control for confounding
	8, 9,10
	Statistical Analysis 
Continuous variables were presented as means with standard deviations (SD) or as medians with interquartile ranges (IQRs), as appropriate, and categorical variables as counts with percentages. Group differences were compared using Student’s t-test for normal continuous variables, or Mann-Whitney U test for non-normal continuous variables, and chi-square test for categorical variables. 
[bookmark: OLE_LINK1]Multivariable Cox proportional hazards regression models were constructed to estimate hazard ratios (HRs) with 95% confidence intervals (CIs) for the association of comorbidity count and CCI with the risk of LREs. Sequential models were adjusted for sociodemographic, lifestyle, anthropometric, clinical, biochemical, and medication-related factors, as detailed in the Supplementary Methods. Separate Cox models were fitted to evaluate the associations of individual comorbidities and pairwise comorbidity combinations with LREs risk. In pairwise analyses, A+B was defined as the concurrent presence of both A and B at baseline, with participants without the specific pair (including neither condition, either condition alone, or other comorbidity patterns) serving as the reference group. Model adjustment followed the same strategy, except that covariates constituting the exposure of interest were excluded to avoid overadjustment, consistent with a previous study 23 (Supplementary Methods). To ensure model stability, analyses were performed only when at least 10 outcome events per variable included in the model 24. To account for multiple comparisons, P values were adjusted using the Benjamini-Hochberg false discovery rate (FDR), and FDR-adjusted P values < 0.05 were considered statistically significant. The proportional hazards assumption was assessed using Schoenfeld residuals.
LCA was performed to identify distinct comorbidity patterns. Participants without comorbidities at baseline (N = 33,497) were classified as the minimal comorbidity group and excluded from LCA because they contribute to limited heterogeneity in comorbidity patterns, in line with a previous study16. Comorbidities with a prevalence > 2% were included as indicators variables to reduce sparse data bias 16. Models with one to seven latent classes were estimated using 50 random starts and a maximum of 5,000 iterations to reduce the likelihood of convergence to local maxima. Model fit was evaluated using consistent Akaike information criterion (CAIC), the Bayesian Information Criterion (BIC) and the adjusted BIC (aBIC) 25. The final models was selected by considering these fit indices together with the elbow in BIC reduction, class interpretability and clinical relevance 17. Classification quality was assessed using average posterior probability, with values[image: ]0.80 indicating acceptable discrimination.26 
Comorbidity enrichment within each latent class was evaluated using the observed/expected ratio (O/E) to assess enrichment of specific comorbidities compared to the overall population and the exclusivity to quantify the proportion of participants with a condition assigned to a given class, based on a previous study.16 Conditions with O/E ratios[image: ]1.2 and exclusivity[image: ]0.25 were considered overexpressed and used to characterize each class. Baseline characteristics across the latent classes were compared using maximum absolute pairwise standardized mean differences (SMDs), with absolute SMDs > 0.1 indicating meaningful between-class differences 27.


	[bookmark: italic26][bookmark: bold24]
	
	(b) Describe any methods used to examine subgroups and interactions
	10
	To evaluate the robustness of the identified comorbidity patterns, LCA was conducted in male and female. 


	[bookmark: italic27][bookmark: bold25]
	
	(c) Explain how missing data were addressed
	8
	Missing values in covariates were imputed using multiple imputations by chained equations, generating 10 imputed datasets with 10 iterations per dataset. All subsequent analyses were performed separately within each imputed dataset, and estimates were combined using Rubin’s rules.


	[bookmark: bold26][bookmark: italic28]
	
	(d) Cohort study—If applicable, explain how loss to follow-up was addressed
Case-control study—If applicable, explain how matching of cases and controls was addressed
Cross-sectional study—If applicable, describe analytical methods taking account of sampling strategy
	7
	Participants were followed from enrollment until the first LRE, loss to follow-up, or administrative censoring (December 31, 2023), whichever occurred first.

	[bookmark: bold27][bookmark: italic29]
	
	(e) Describe any sensitivity analyses
	8,10
	For sensitivity analysis, comorbidity count and CCI with LREs were also re-evaluated in the complete-case dataset. 

LCA was repeated using a lower prevalence threshold of 1% for indicator selection.

	Results

	[bookmark: italic31][bookmark: bold29]Participants
	[bookmark: bold30]13*
	(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed
	11
	The final analysis included 137,607 participants from UK Biobank (Supplementary Figure S1).



	[bookmark: bold31][bookmark: italic32]
	
	(b) Give reasons for non-participation at each stage
	11
	The final analysis included 137,607 participants from UK Biobank (Supplementary Figure S1).

	[bookmark: italic33][bookmark: bold32]
	
	[bookmark: OLE_LINK4](c) Consider use of a flow diagram
	11
	The final analysis included 137,607 participants from UK Biobank (Supplementary Figure S1).

	[bookmark: bold33][bookmark: italic34][bookmark: bold34][bookmark: italic35]Descriptive data
	[bookmark: bold35]14*
	(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders
	11,
15, 21



	Baseline characteristics are summarized in Table 1.

Model 1: Crude Cox model without adjustment
Model 2: Multivariable Cox model adjusted on Age, Sex, Ethnicity, TDI, Education
Model 3: Adjusted based on Model 2 and BMI, WC, Smoking
Model 4: Adjusted based on Model 3 and chronic kidney disease, DM, hypertension
Model 5: Adjusted based on Model 4 and AST, ALT, HbA1c, albumin, total cholesterol, LDL-C, platelet count, triglycerides, eGFR, Total Bilirubin, creatinine, and use of glucose-lowering and lipid-lowering drugs.

Model 1: Crude Cox model without adjustment
Model 2: Multivariable Cox model adjusted on Age, Sex, Ethnicity, TDI, Education
Model 3: Further adjusted for BMI, WC, and Smoking, eGFR, and Total bilirubin



	[bookmark: bold36][bookmark: italic36]
	
	(b) Indicate number of participants with missing data for each variable of interest
	11
	Missingness for baseline variables is shown in Supplementary Table S3.

	[bookmark: italic37][bookmark: bold37]
	
	(c) Cohort study—Summarise follow-up time (eg, average and total amount)
	11
	Over a median follow-up of 14.7 years (IQR 13.79-15.48),

	[bookmark: bold38][bookmark: italic38]Outcome data
	[bookmark: bold39]15*
	Cohort study—Report numbers of outcome events or summary measures over time
	11
	9,948 (7.2%) participants developed LREs.

	
	
	Case-control study—Report numbers in each exposure category, or summary measures of exposure
	
	

	
	
	Cross-sectional study—Report numbers of outcome events or summary measures
	
	

	[bookmark: bold41][bookmark: italic40]Main results
	16
	(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included
	14,
17,
19


	[bookmark: OLE_LINK2]Compared with participants without comorbidity, those with ≥ 3 comorbidities had a higher risk of LREs in the unadjusted model (HR 2.37, 95% CI 2.23-2.51; P<0.001), which remained significant after full adjustment (HR 1.54, 95% CI 1.43-1.65; P<0.001)

Participants in the highest CCI tertile had a higher risk of LRE compared with those in the lowest tertile in the unadjusted model (HR 2.01, 95% CI 1.92-2.12) (Table 2). This association remained significant after adjustment for demographic factors in model 2 (HR 1.63, 95% CI 1.52-1.75), further adjustment for BMI, WC and smoking on model 3 (HR 1.55, 95% CI 1.45-1.66), and full adjustment in model 5 (HR 1.41, 95% CI 1.31-1.51).

	[bookmark: italic41][bookmark: bold42]
	
	(b) Report category boundaries when continuous variables were categorized
	15
	* CCI was categorized into tertiles using cut points of 1 and 2, corresponding to scores of 0-1, 2, and ≥3, respectively.

	[bookmark: italic42][bookmark: bold43]
	
	(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period
	
	


[bookmark: italic43][bookmark: bold44]Continued on next page 

	Other analyses
	17
	Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses
	8, 10
	For sensitivity analysis, comorbidity count and CCI with LREs were also re-evaluated in the complete-case dataset. 
To evaluate the robustness of the identified comorbidity patterns, LCA was conducted in male and female. 
LCA was repeated using a lower prevalence threshold of 1% for indicator selection.

	[bookmark: italic44][bookmark: bold45]Discussion

	[bookmark: bold46][bookmark: italic45]Key results
	18
	Summarise key results with reference to study objectives
	22
	To our knowledge, this is the first study of comprehensively characterizing the prognostic landscape of comorbidity in MASLD through the systematic evaluation of 51 individual comorbidities, pairwise disease combinations, and latent comorbidity patterns. Our findings demonstrate that the prognostic significance of comorbidities in patients with MASLD is shaped not only by their cumulative burden, but also by how conditions co-occur and cluster within individuals. Although both comorbidity count and CCI were positively associated with LRE risk, comorbidity patterns captured additional prognostic heterogeneity beyond conventional aggregate measures.

	[bookmark: bold47][bookmark: italic46]Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
	26, 27
	However, several limitations should be acknowledged. First, participants were derived from the UK Biobank, single-country cohort with evidence of a healthy volunteer selection effect, which may limit the generalizability of the findings. Second, hepatic steatosis was ascertained using the fatty liver index rather than imaging or biopsy, which may have led to misclassification of MASLD status. Third, comorbidities and latent class membership were assessed at baseline and treated as time-fixed. Incident conditions, changes in disease severity, transitions between comorbidity patterns during follow-up were therefore not captured. Fourth, as an observational study, residual confounding and unmeasured bias cannot be fully excluded despite extensive multivariable adjustment. Therefore, the observed associations should not be interpreted as causal. Fifth, the proportional hazards assumption was not satisfied for the main exposure variables. The reported hazard ratios should be interpreted as average effects over the follow-up period. Finally, competing risks were not formally modelled. Because death may preclude the occurrence of an LRE, cumulative incidence may have been overestimated, although the cause-specific hazard estimates remain interpretable as etiological associations under the assumptions of the Cox model.


	[bookmark: bold48][bookmark: italic47]Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence
	22
	A prior study reported that each additional long-term condition was associated with a 30% higher risk of mortality in patients with MASLD (HR 1.30, 95% CI 1.29-1.32).21 Similarly, each 1-point increase in CCI was associated with a 32% increase in all-cause mortality among patients with NAFLD.28

	[bookmark: bold49][bookmark: italic48]Generalisability
	21
	Discuss the generalisability (external validity) of the study results
	26
	First, participants were derived from the UK Biobank, single-country cohort with evidence of a healthy volunteer selection effect, which may limit the generalizability of the findings

	[bookmark: italic49][bookmark: bold50]Other information
	

	[bookmark: italic50][bookmark: bold51]Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based
	2
	Financial support and sponsorship
This work was supported by the University of Hong Kong Seed Fund for New Staff Basic Research (No. 103034014) and University of Hong Kong Daniel and Mayce Yu Medical Development Fund for Research Start-Up (No. 200010837), and General Program Sponsored by Shenzhen Natural Science Foundation Basic Research General Program Fund (JCYJ20250604180810014).



*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in cohort and cross-sectional studies.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.
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