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Figure S1. Forest plot of Effect of Specific Disease Conditions on Screening Utilization by Study and Measure Type



























[image: ]


Table S1. PRISMA Checklist
	Section/topic 
	#
	Checklist item 
	Reported on page # 

	TITLE 
	

	Title 
	1
	Identify the report as a systematic review, meta-analysis, or both. 
	1

	ABSTRACT 
	

	Structured summary 
	2
	Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and implications of key findings; systematic review registration number. 
	1

	INTRODUCTION 
	

	Rationale 
	3
	Describe the rationale for the review in the context of what is already known. 
	1-2

	Objectives 
	4
	Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, outcomes, and study design (PICOS). 
	2

	METHODS 
	

	Protocol and registration 
	5
	Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide registration information including registration number. 
	2

	Eligibility criteria 
	6
	Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, language, publication status) used as criteria for eligibility, giving rationale. 
	2

	Information sources 
	7
	Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify additional studies) in the search and date last searched. 
	2

	Search 
	8
	Present full electronic search strategy for at least one database, including any limits used, such that it could be repeated. 
	Appendix

	Study selection 
	9
	State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, included in the meta-analysis). 
	2

	Data collection process 
	10
	Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes for obtaining and confirming data from investigators. 
	2-3

	Data items 
	11
	List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and simplifications made. 
	3

	Risk of bias in individual studies 
	12
	Describe methods used for assessing risk of bias of individual studies (including specification of whether this was done at the study or outcome level), and how this information is to be used in any data synthesis. 
	3

	Summary measures 
	13
	State the principal summary measures (e.g., risk ratio, difference in means). 
	3

	Synthesis of results 
	14
	Describe the methods of handling data and combining results of studies, if done, including measures of consistency (e.g., I2) for each meta-analysis. 
	3





	Section/topic 
	#
	Checklist item 
	Reported on page # 

	Risk of bias across studies 
	15
	Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective reporting within studies). 
	3

	Additional analyses 
	16
	Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating which were pre-specified. 
	3

	RESULTS 
	

	Study selection 
	17
	Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at each stage, ideally with a flow diagram. 
	3, 5

	Study characteristics 
	18
	For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and provide the citations. 
	4

	Risk of bias within studies 
	19
	Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 
	3-7

	Results of individual studies 
	20
	For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each intervention group (b) effect estimates and confidence intervals, ideally with a forest plot. 
	3-7

	Synthesis of results 
	21
	Present results of each meta-analysis done, including confidence intervals and measures of consistency. 
	3-7

	Risk of bias across studies 
	22
	Present results of any assessment of risk of bias across studies (see Item 15). 
	3-7

	Additional analysis 
	23
	Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). 
	3-7

	DISCUSSION 
	

	Summary of evidence 
	24
	Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to key groups (e.g., healthcare providers, users, and policy makers). 
	7-9

	Limitations 
	25
	Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of identified research, reporting bias). 
	9

	Conclusions 
	26
	Provide a general interpretation of the results in the context of other evidence, and implications for future research. 
	9

	FUNDING 
	

	Funding 
	27
	Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the systematic review. 
	9
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	Table S3A: Summary of findings from studies that evaluated the effect of summary measures of comorbidity burden on screening utilization

	

	Comorbidity Indices 
	 
	 
	 

	Source
	Age
	Measures of Comorbidity
	Adjusted Measure of Association
	Covariates

	Hubbard et al., 2016
	≥65
	Charlson Comorbidity Index Age 66-70:
     0
     ≥1
     
Charlson Comorbidity Index Age 71-75:
     0     
     ≥1
	
OR: 1.00
OR: 0.68 (0.62, 0.76)


OR: 1.00
OR: 0.74 (0.65, 0.83)
	Linguistic Isolation, Diversity index, Median Disposable Income, Median Household Income, Average Annual Health Expenditures, Average Public Transportation Expenditures, Education, Internet Access, Readers of Health Magazines, Newspaper Readers.

	McBean et al., 2007
	≥67
	Charlson Comorbidity Index:
     0
     1
     ≥2
	OR: 1.00
OR: 0.87 (0.76, 0.99)
OR: 0.65 (0.58, 0.72)
	Age, Race, Rural Residence, Medicaid Status, Median Household Income, Hospitalization History, Medical Specialty, Average number of Physicians Visits per Year, Number of Diabetes Services Received

	Wright et al., 2000
	≥70
	Charlson Comorbidity Index
	OR: 0.90 (0.74, 1.09)
	Age, Functional Status, Health Status

	Tan et al., 2010
	≥65
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	Table S3B: Summary of findings from studies that evaluated the effect of summary measures of comorbidity burden on screening utilization

	Number of Comorbid Conditions
	
	
	
	

	Source
	Age
	Measures of Comorbidity
	Adjusted Measure of Association
	Covariates

	Caban et al., 2010
	≥65
	Number of Comorbidities:
     0
     1
     2
     ≥3
	
OR: 1.00
OR: 1.14 (0.97, 1.34)
OR: 1.21 (0.98, 1.49)
OR: 1.56 (1.13, 2.10)
	Age, Race, Education, Zip Code income, Marital Status, HMO Status, Self-rated Health, Number of Comorbidities, Cognitive Deficits, Depression

	Heflin et al., 2002
	≥65
	Number of Comorbidities:
     <3
     ≥3
	
OR: 1.00
OR: 1.35 (1.06, 1.71)
	Age, Race, Education, Income, Primary Care, Urban/Rural, MIADLs, Proxy Response, Imputation

	Reyes-Ortiz et al., 2010
	≥75
	Number of Comorbidities:
     0-1
     ≥2
	
OR: 1.00
OR: 1.26 (0.96, 1.64)
	Education, Annual Household Income, Health Insurance, Financial Strain, Acculturation, Age, Marital Status, Medical Conditions, Functional Status, Cognitive Function

	Schonberg et al., 2004
	≥80
	Number of Comorbidities:
     0
     1
     ≥2
	
OR: 1.00
OR: 0.84 (0.57, 1.22)
OR: 0.63 (0.38, 1.06)
	Age, Race/Ethnicity, Education, Income, Insurance Status, Region, Usual Care, Visited Doctor in Past Year, Current Use of Hormone Replacement Therapy






	Table S3C: Summary of findings from studies that evaluated the effect of specific disease burden on screening utilization

	Specific Comorbid Conditions
	 
	 
	 

	Source
	Age
	Condition
	Crude Measure of Association
	Adjusted Measure of Association
	Covariates

	Blustein et al., 1998
	≥75
	Hypertension
Diabetes
Myocardial Infarction
Stroke
Hip Fracture
Alzheimer's Disease/Mental Disorder
	OR: 1.05 (0.86, 1.28)
OR: 0.99 (0.79, 1.24)
OR: 1.02 (0.76, 1.37)
OR: 0.58 (0.38, 0.88)
OR: 0.46 (0.29, 0.72)
OR: 0.54 (0.34, 0.85)
	OR: 1.03 (0.85, 1.26)
OR: 0.95 (0.75, 1.20)
OR: 1.02 (0.75, 1.39)
OR: 0.63 (0.41, 0.99)
OR: 0.60 (0.38, 0.94)
OR: 0.55 (0.35, 0.87)
	Age

	Caban et al., 2010
	≥65
	Depression

Cognitive Deficits
     No
     Yes
	 
	OR: 0.99 (0.75, 1.34)


OR: 1.00
OR: 0.93 (0.75, 1.15)
	Age, Race, Education, Zip Code income, Marital Status, HMO Status, Self-rated Health, Number of Comorbidities, Cognitive Deficits, Depression

	Heflin et al., 2002
	≥65
	Myocardial Infarction
Stroke
Hypertension
Diabetes Mellitus
Cancer
Broken Hip
Chronic Lung Disease
Arthritis
Depression
Cognitive Impairment
	 
	OR: 1.15 (0.86, 1.53)
OR: 1.09 (0.76, 1.57)
OR: 1.28 (0.98, 1.69)
OR: 1.05 (0.80, 1.38)
OR: 1.33 (0.87, 2.03)
OR: 0.53 (0.32, 0.87)
OR: 1.43 (0.94, 2.17)
OR: 1.15 (0.89, 1.48)
OR: 1.22 (0.82, 1.81)
OR: 0.95 (0.66, 1.35)
	Age, Race, Education, Income, Primary Care, Urban/Rural, MIADLs, Proxy Response, Imputation

	Ives et al., 2006
	65-79
	Myocardial Infarction
Diabetes
Arthritis
Depression
Dementia
	 
	OR: 0.85 (0.61, 1.18)
OR: 0.74 (0.57, 0.96)
OR: 1.44 (1.19, 1.74)
OR: 0.76 (0.56, 1.04)
OR: 0.98 (0.62, 1.57)
	Age, Education, Insurance Status, Comorbidity, Functional Status

	Kiefe et al., 1998
	65-74
	Angina
Congestive Heart Failure
Myocardial Infarction
Hypertension
Diabetes
     No end-organ damage
     With end-organ damage
Mild Renal Disease
Asthma
COPD
Osteoarthritis
Rheumatoid Arthritis
Peptic Ulcer
GI Bleeding
	OR: 0.40
OR: 0.88
OR: 1.52
OR: 1.14

OR: 1.16
OR: 0.74
OR: 1.53
OR: 0.50
OR: 0.87
OR: 0.97
OR: 1.00
OR: 0.97
OR: 0.24
	OR: 0.34
OR: 0.64
OR: 1.88
OR: 1.00

OR: 0.92
OR: 0.51
OR: 1.15
OR: 0.69
OR: 0.70
OR: 0.91
OR: 1.20
OR: 0.79
OR: 0.17
	Age, Clinic, Attending Clinic within last year, Number of Visits in Prior Year, History of Breast Biopsy, Ambulatory Care

	Kiefe et al., 1998
	≥75
	Angina
Congestive Heart Failure
Myocardial Infarction
Hypertension
Diabetes
     No end-organ damage
     With end-organ damage
Mild Renal Disease
Asthma
COPD
Osteoarthritis
Rheumatoid Arthritis
Peptic Ulcer
GI Bleeding
	OR: 0.66
OR: 0.41
OR: 1.08
OR: 1.43

OR: 1.64
OR: 0.89
OR: 0.64
OR: 1.45
OR: 0.99
OR: 2.01
OR: 0.25
OR: 0.58
OR: 1.08
	OR: 0.58
OR: 0.39
OR: 1.05
OR: 1.18

OR: 1.46
OR: 0.84
OR: 0.68
OR: 1.59
OR: 0.61
OR: 1.90
OR: 0.36
OR: 0.56
OR: 0.72
	Age, Clinic, Attending Clinic within last year, Number of Visits in Prior Year, History of Breast Biopsy, Ambulatory Care

	Mehta et al., 2010
	≥70
	Cognitive Status
     Normal
     Mild-to-Moderate Impairment
     Severe Impairment
Heart Disease
Diabetes
Stroke
Lung Disease
	
OR: 1.00
OR: 0.60 (0.50, 0.80)
OR: 0.28 (0.20, 0.50)
OR: 0.91 (0.70, 1.10)
OR: 1.00 (0.80, 1.30)
OR: 0.59 (0.43, 0.80)
OR: 0.91 (0.62, 1.30)
	
OR: 1.00
OR: 0.82 (0.60, 1.10)
OR: 0.46 (0.30, 0.80)
OR: 1.10 (0.90, 1.40)
OR: 1.10 (0.90, 1.40)
OR: 0.80 (0.60, 1.10)
OR: 0.90 (0.60, 1.40)
	Age, Race/Ethnicity, Education, Net Worth, Marital Status

	Reyes-Ortiz et al., 2010
	≥75
	Cancer
Depression (CES-D)
     <16
     ≥16
Cognitive Impairment (MMSE)
     >18
     ≤18
	 
	OR: 2.27 (1.36, 3.80)

OR: 1.00
OR: 1.42 (1.04, 1.94)

OR: 1.00
OR: 0.62 (0.45, 0.86)
	Education, Annual Household Income, Health Insurance, Financial Strain, Acculturation, Age, Marital Status, Medical Conditions, Functional Status, Cognitive Function

	Schonberg et al., 2013
	≥75
	Cancer:
     History
     No History
Diabetes
     Yes
     No
COPD
     Yes
     No
	
OR: 1.29 (0.97, 1.70)
OR: 1.00

OR: 0.90 (0.73, 1.10)
OR: 1.00

OR: 1.03 (0.78, 1.38)
OR: 1.00
	 
	Race/Ethnicity, Education, Insurance, Geographical Region, Marital Status, Annual Family Income, usual Source of Medical Care, Number of Doctor Visits in Last Year, Receipt of Flu Vaccine in Last Year, Receipt of Pneumonia Vaccine, History of Benign Breast Biopsy, Family History of Breast Cancer, Perceived Breast Cancer Risk

	Thorpe et al., 2006
	≥65
	Psychological Distress
	 
	OR: 0.68 (0.34, 1.37)
	Age, Race/Ethnicity, Marital Status, Education, Respondent Risk-taking Attitudes, Value of Medical Care, Income Level, Employment Status, Health Insurance Coverage, Usual Source of Medical Care, Census Region, Impairment, Health Status, Charlson Comorbidity Index





	Table S4: Summary of findings from studies that evaluated the effect of functional status on screening utilization

	Source
	Age
	Measure of Functional Status
	Crude Measure of Association
	Adjusted Measure of Association
	Covariates

	Blustein et al., 1998
	≥75
	ADL Limitations:
     No
     Yes
	
OR: 1.00
OR: 0.57 (0.48, 0.68)
	
OR: 1.00
OR: 0.71 (0.59, 0.85)
	Age

	Caban et al., 2010
	≥65
	Disability
     No
     Moderate
     Severe
	OR: 1.00
OR: 0.76 (0.64, 0.91)
OR: 0.46 (0.40, 0.54)
	OR: 1.00
OR: 0.98 (0.81, 1.18)
OR: 0.67 (0.54, 0.83)
	Age, Race, Education, Zip Code income, Marital Status, HMO Status, Self-rated Health, Number of Comorbidities, Cognitive Deficits, Depression

	Caplan, 2001
	≥70 (subgroup)
	Activity Limitation:
     Unable to Perform Major Activity
     No Limitation
	
	Chi-Square
36.0%
52.7% (p<0.001)
	

	Heflin et al., 2002
	≥65
	MIADLs
	 
	OR: 0.94 (0.87, 1.03)
	Age, Race, Education, Income, Primary Care, Urban/Rural, MIADLs, Proxy Response, Imputation

	Holt et al., 2006
	≥65
	Activities of Daily Living
	 
	OR: 0.91 (0.86, 0.97)
	Age, Race/Ethnicity, Education, Annual Income, Metropolitan Residence, Living Alone, Supplemental Insurance, Proxy Response

	Ives et al., 2006
	65-79
	ADLs
     Independent
    Needs Assistance

IADLs
     Independent
     Needs Assistance
	 
	
OR: 1.00
OR: 0.56 (0.34, 0.93)


OR: 1.00
OR: 0.92 (0.75, 1.14)
	Age, Education, Insurance Status, Comorbidity, Functional Status

	Reyes-Ortiz et al., 2010
	≥75
	IADLs
     0-3
     ≥4
	 
	
OR: 1.00
OR: 0.65 (0.49, 0.86)
	Education, Annual Household Income, Health Insurance, Financial Strain, Acculturation, Age, Marital Status, Medical Conditions, Functional Status, Cognitive Function

	Schonberg et al., 2004
	≥80
	Functional Status:
     No Impairment
     IADL Dependent Only
    ≥1 ADL Dependency
	 
	
OR: 1.00
OR: 0.65 (0.40, 1.05)
OR: 0.44 (0.22, 0.88)
	Age, Race/Ethnicity, Education, Income, Insurance Status, Region, Usual Care, Visited Doctor in Past Year, Current Use of Hormone Replacement Therapy

	Schonberg et al., 2013
	≥75
	Functional Status:
     IADL Dependency
     No IADL Dependency

Difficulty Walking
	OR: 0.37 (0.30, 0.45)
OR: 1.00

OR: 0.50 (0.42, 0.60)
	 
	Race/Ethnicity, Education, Insurance, Geographical Region, Marital Status, Annual Family Income, usual Source of Medical Care, Number of Doctor Visits in Last Year, Receipt of Flu Vaccine in Last Year, Receipt of Pneumonia Vaccine, History of Benign Breast Biopsy, Family History of Breast Cancer, Perceived Breast Cancer Risk

	Schootman et al., 2003
	≥40 
(Subgroup ≥70)
	Activities of Daily Living:
     No
     Long-term
     Short-term
	 
	OR: 1.00
OR: 0.18 (0.07, 0.44)
OR: 0.74 (0.36, 1.51)
	Race, Marital Status, Education, Age, Poverty Level, Health Insurance, Usual Source of Care, Number of Office-based Physician Visits, Time since Last Blood Pressure Check

	Scinto et al., 2001
	≥65
	Activities of Daily Living
     No
     Yes
	
67.7%
32.3% (p<0.001)
	
	

	Wright et al., 2000
	≥70
	Functional Status
	 
	OR: 0.70 (0.53, 0.94)
	Age, Comorbidity, Self-Rated Health


















	Table S5: Summary of findings from studies that evaluated the effect of health status on screening utilization

	Source
	Age
	Measure of Health Status
	Crude Measure of Association
	Adjusted Measure of Association
	Covariates

	Barr et al., 2001
	≥65
	SF-12:
     Physical Component Score
     Mental Component Score
	
OR: 1.05 (0.51, 2.18)
OR: 1.23 (0.60, 2.54)
	
OR: 0.93 (0.38, 2.28)
OR: 1.06 (0.43, 2.61)
	Age, Education, Health Beliefs, Health Plan

	Blustein et al., 1998
	≥75
	General Health:
     Excellent
     Very Good
     Good
     Fair
     Poor
	
OR: 1.00
OR: 1.14 (0.85, 1.52)
OR: 0.84 (0.61, 1.15)
OR: 0.82 (0.60, 1.17)
OR: 0.44 (0.28, 0.68)
	
OR: 1.00
OR: 1.15 (0.85, 1.56)
OR: 0.84 (0.60, 1.18)
OR: 0.81 (0.58, 1.13)
OR: 0.41 (0.26, 0.56)
	Age

	Bynum et al., 2005
	≥65
	Propensity to Die (% Screened)
     Overall

     1
     2
     3
     4
     5
	
	
39%

61%
49%
33%
19%
5%
	Exposure Time

	Caban et al., 2010
	≥65
	Self-Rated Health:
     Excellent/Very Good/Good
     Fair/Poor
	 
	
OR: 1.00
OR: 0.80 (0.66, 0.96)
	Age, Race, Education, Zip Code income, Marital Status, HMO Status, Self-rated Health, Number of Comorbidities, Cognitive Deficits, Depression

	Holt et al., 2006
	≥65
	Self-assessed Health Status
	 
	OR: 0.99 (0.92, 1.05)
	Age, Race/Ethnicity, Education, Annual Income, Metropolitan Residence, Living Alone, Supplemental Insurance, Proxy Response

	Koya et al., 2011
	≥65
	Health Status
     Fair/poor
     Good
     Excellent/Very Good

Prognostic Index
     Risk Group 1 (Low)
     Risk Group 2 (Intermediate)
     Risk Group 3 (High)
     Risk Group 4 (Very High)
	 
	
OR: 1.00
OR: 1.18 (0.90, 1.54)
OR: 1.12 (0.85, 1.49)


OR: 1.00
OR: 0.69 (0.53, 0.90)
OR: 0.37 (0.27, 0.49)
OR: 0.22 (0.13, 0.36)
	Marital Status, Race, Education, Income, Number of Office Visits, HMO Coverage, Had Flu Vaccine in last year, Ever had Pneumonia Vaccine, Pap test in last year, Health Status

	Schonberg et al., 2008
	≥65
	Self-Rated Health:
     Above Average
     Average
     Below Average
	 
	
OR: 1.00
OR: 0.74 (0.57, 0.96)
OR: 0.51 (0.37, 0.70)
	Race/Ethnicity, Education, Annual Family Income, Insurane Status, Geographic Region, Usual Source of Care, Number of Doctor Visits in Last Year

	Schonberg et al., 2013
	≥75
	Life Expectancy
     High
     Medium
     Low

Perceived Health
     Excellent/Very Good
     Good
     Poor/Fair
	





OR: 1.00
OR: 0.79 (0.65, 0.97)
OR: 0.54 (0.44, 0.67)
	OR: 2.40 (1.60, 3.70)
OR: 1.40 (1.00, 1.90)
OR: 1.00


	Race/Ethnicity, Education, Insurance, Geographical Region, Marital Status, Annual Family Income, usual Source of Medical Care, Number of Doctor Visits in Last Year, Receipt of Flu Vaccine in Last Year, Receipt of Pneumonia Vaccine, History of Benign Breast Biopsy, Family History of Breast Cancer, Perceived Breast Cancer Risk

	Scinto et al., 2001
	≥65
	Prognostic Stage:
     I (≤80, climbs stairs, no ADLs)
     II (>80 or ADL or not climb stairs)
     III (Two poor prognostic items)
     IV (>80, ADLs, not climb stairs)
	

	
47.5%
27.3%
18.2%
7.0% (p=0.001)
	 

	Walter et al., 2004
	≥70
	Health Status Quartile:
     1 (best)
     2
     3
     4 (worst)
	 
	
OR: 0.80 (0.60, 1.00)
OR: 1.20 (0.90, 1.60)
OR: 1.10 (0.90, 1.50)
OR: 1.00
	Age, Health Status Quartile, Race/Ethnicity, Education, Income, Marital Status

	Williams et al., 2008
	≥65
	Prognostic Index
     Good
          Low
          Middle
          High
     Limited
          Low
          Middle
          High
	

RR: 1.00
RR: 1.04 (0.94, 1.16)
RR: 1.20 (1.10, 1.32)

RR: 1.00
RR: 1.20 (0.82, 1.76)
RR: 1.52 (1.05, 2.18)
	

RR: 1.00
RR: 1.08 (0.96, 1.21)
RR: 1.18 (1.05, 1.32)

RR: 1.00
RR: 1.18 (0.77, 1.81)
RR: 1.92 (1.20, 3.09)
	Age, Race/Ethnicity, Education, Proxy Respondent, Rural Residence

	Wright et al., 2000
	≥70
	Self-assessed Health Status
	 
	OR: 1.19 (0.99, 1.42)
	Age, Functional Status, Comorbidity Score














PubMed Search Strategies 1991-2016, English articles
#1
 ((“breast cancer” [tiab] OR “breast neoplasms” [mh] OR "breast tumor" [tiab] OR "breast tumors" [tiab] OR "breast tumour" [tiab] OR "breast tumours" [tiab] OR breast diseases [mh]) AND (mass screening [mh] OR screening [tiab] OR screened [tiab] OR screen [tiab])) OR “breast cancer screening” OR mammography [tiab] OR mammogram* [tiab] OR mammography [mh] 
#2
comorbidity [mh] OR comorbidities [tiab] OR comorbid [tiab] OR “co morbidity” [tiab] OR “co morbidities” [tiab] OR multimorbidity [tiab] OR multimorbidities [tiab] OR “daily life activity” [tiab] OR “activities of daily living” [mh] OR “disabled persons” [mh] OR disabled [tiab] OR disability [tiab] OR disabilities [tiab] OR “functional assessment” [tiab] OR “functional disease” [tiab] OR “functional diseases” [tiab] OR “functional impairment” [tiab] OR “functional limitation” [tiab] OR “health status” [mh] OR “health status” [tiab] OR “mobility impairment” [tiab] OR “motor dysfunction” [tiab] OR “motor impairment” [tiab] OR “motor limitation” [tiab] OR  “physical disability” [tiab] OR “physical disease” [tiab] OR “physical diseases” [tiab] OR “physical impairment” [tiab] OR “physical limitation” [tiab] OR “physical functioning” [tiab] OR “walking difficulty” [tiab] OR alcoholism [mh] OR alcoholic [tiab] OR alcoholics [mh] OR “Alzheimer disease” [mh] OR Alzheimer’s [tiab] OR dementia [mh] OR dementia [tiab] OR arthritis [mh] OR arthritis [tiab] OR asthma [mh] OR asthma [tiab] OR “cardiovascular disease”  [tiab] OR “cardiovascular diseases” [tiab] OR “cardiovascular diseases” [mh] OR stroke [mh] OR stroke [tiab] OR “cerebrovascular disease” [tiab] OR “chronic arthritis” [tiab] OR “chronic bronchitis” [tiab] OR “bronchitis, chronic” [mh] OR “chronic disease” [mh] OR “chronic diseases” [tiab] OR “chronic disease” [tiab] OR “chronic illness” [tiab] OR “chronically ill” [tiab] OR “terminally ill” [mh] OR “terminally ill” [tiab] OR “chronic condition” [tiab] OR “chronic conditions” [tiab] OR “chronic hepatitis” [tiab] OR “hepatitis, chronic” [mh] OR “chronic inflammation” [tiab] OR  “renal insufficiency, chronic” [mh] OR “chronic kidney disease” [tiab] OR “chronic kidney diseases” [tiab] OR “kidney failure, chronic” [mh] OR “chronic kidney failure” [tiab] OR “chronic kidney failures” [tiab]  OR “pulmonary disease, chronic obstructive” [mh] OR COPD [tiab] OR “chronic obstructive pulmonary disease” [tiab] OR “chronic respiratory failure” [tiab] OR “cognitive defect” [tiab] OR “cognitive defects”[tiab] OR “cognitive impairment” [tiab] OR “cognitive impairments” [tiab] OR “cognitive decline” [tiab] OR “cognitive declines” [tiab] OR “cognition disorders” [mh] OR “cognition disorders” [tiab] OR “cognition disorder” [tiab] OR depression [mh] OR depression [tiab] OR “depressive disorder” [mh] OR “depressive disorders” [tiab] OR “depressive disorder” [tiab] OR “diabetes mellitus” [mh] OR diabetes [tiab] OR diabetic [tiab] OR diabetics [tiab] OR renal dialysis [mh] OR dialysis [tiab] OR “myocardial infarction” [mh] OR “heart attacks” [tiab] OR “heart attack” OR “heart disease” [tiab] OR “heart diseases” [mh] OR hypertension [mh] OR hypertension [tiab] OR “life expectancy” [mh] OR “life expectancy” [tiab] OR “liver diseases” [mh] OR “liver diseases” [tiab] OR “liver disease” [tiab] OR “mental disorders” [mh] OR “mental disorder” [tiab] OR “mental disorders” [tiab] OR “mental diseases” [tiab] OR “mental disease” [tiab] OR “lung diseases” [mh] OR “lung diseases” [tiab] OR “pulmonary diseases” [tiab] OR “pulmonary disease” [tiab] OR “serious health events” [tiab]
#3
Aged [mh] OR aged [tiab] OR elderly [tiab] OR “aged, 80 and over” [mh] OR “frail elderly” [mh] OR age factors [mh] OR “age factors” [tiab] OR “age factor” [tiab]
#4 (430 articles)
#1 AND #2 AND #3 Filters: Publication date from 1991/01/01 to 2016/10/25; English

EMBASE (Elsevier) search strategies 1991-2016 English articles
 
#1
(( 'breast tumor'/de OR 'breast cancer'/de OR breast NEAR/3 cancer OR ‘breast cancer’:ab,ti) AND ('cancer screening'/de OR 'mass screening'/de OR 'screening'/de OR screen OR screened OR screening)) OR ‘breast cancer screening’:ab,ti OR 'mammography'/de OR mammogram:ab,ti OR mammograms:ab,ti OR mammography:ab,ti
#2
Comorbidity/de OR comorbidity:ab,ti OR comorbidities:ab,ti OR comorbid:ab,ti OR 'co morbidity':ab,ti OR 'co morbidities':ab,ti OR 'co morbid':ab,ti OR multimorbid* OR multi NEXT/1 morbid* OR age:ab,ti OR 'daily life activity'/de OR disabled OR 'disabled person'/de OR 'disability'/mj OR disability:ab,ti OR disabilities:ab,ti OR 'functional assessment'/mj OR 'functional disease'/de OR functional NEAR/3 (impairment* OR limitation* OR mobilit* OR status) OR mobility NEAR/3 (impairment* OR limitation*) OR 'motor dysfunction'/de OR motor NEAR/3 (impairment* OR limitation*) OR 'physical disability'/de OR 'physical disease'/mj OR physical NEAR/3 (impairment* OR limitation*) OR 'physical functioning' OR 'walking difficulty'/de OR 'alcoholism'/de OR alcoholic OR alcoholics OR 'alzheimer disease'/de OR alzheimer* OR arthritis:ab,ti OR asthma:ab,ti OR 'cardiovascular disease'/mj OR 'cardiovascular disease':ab,ti OR 'cardiovascular diseases':ab,ti OR 'cerebrovascular accident'/mj OR 'cerebrovascular disease'/mj OR 'chronic bronchitis' OR 'chronic condition' OR 'chronic conditions' OR 'chronic disease' OR 'chronic diseases' OR 'chronic hepatitis' OR 'chronic illness' OR 'chronic illnesses' OR 'chronic inflammation'/de OR 'chronic kidney disease' OR 'chronic kidney diseases' OR 'chronic kidney failure' OR 'chronic kidney failures' OR 'chronic obstructive lung disease'/de OR 'chronic obstructive lung diseases' OR 'chronic patient'/de OR 'chronic respiratory failure'/de OR 'chronically ill' OR copd:ab,ti OR 'cognitive defect' OR 'cognitive defects' OR 'cognitive impairment' OR 'cognitive impairments' OR 'cognitive decline' OR 'cognitive declines' OR 'cognition disorder' OR 'cognition disorders' OR 'cognitive disorder' OR 'cognitive disorders' OR 'cognitive status' OR 'dementia'/de OR dementia:ab,ti OR 'depression'/de OR 'diabetes mellitus'/de OR diabetes:ab,ti OR diabetic*:ab,ti OR 'dialysis'/de OR dialysis:ab,ti OR 'heart attack':ab,ti OR 'heart disease'/de OR 'heart disease':ab,ti OR 'heart diseases':ab,ti OR 'health status'/de OR ‘health status’:ab,ti OR 'hypertension'/de OR hypertension:ab,ti OR 'heart infarction'/de OR 'myocardial infarction':ab,ti OR 'kidney disease'/de OR 'kidney failure':ab,ti OR 'late life depression'/de OR ‘late life depression’:ab,ti OR 'life expectancy'/de OR ‘life expectancy’:ab,ti OR 'liver disease'/mj OR ‘liver disease’:ab,ti OR ‘liver diseases’:ab,ti OR 'lung disease'/mj OR ‘lung disease’:ab,ti OR ‘lung diseases’:ab,ti OR 'major depression'/de OR depression:ab,ti OR 'mental disease'/mj OR ‘mental disease’:ab,ti OR ‘mental diseases’:ab,ti OR obese:ab,ti OR 'obesity'/de OR obesity:ab,ti OR stroke:ab,ti OR stroke/de OR ‘frail elderly’/de OR ‘frail elderly’:ab,ti 

# 3     
Aged/exp OR aged:ab,ti OR elderly:ab,ti OR ‘very elderly’/de OR older:ab,ti OR ‘age factors’:ab,ti OR ‘age factor’:ab,ti OR age:ti

#4
#1 AND #2 AND #3 AND [article]/lim AND [english]/lim AND [1991-2016]/py
#5
mammography OR mammogram OR mammorgrams OR 'breast cancer screening' AND (aged OR older OR elderly)
#6
utilization:ti,ab  OR utilization:ti,ab OR use:ti OR stress OR anxiety OR distress OR harm OR harms OR benefit* OR 'false positive' OR 'upper age limit' OR 'over diagnosis' OR 'stage of diagnosis' OR outcome OR outcomes OR 'decision making' OR mortality OR 'life expectancy' OR ‘quality adjusted life expectancy’  OR ‘risk assessment’ OR ‘gain one life year’ OR age:ti  OR discontinuation
#7
‘co morbidity’ OR ‘co morbidities’ OR comorbid OR comorbidity OR comorbidities OR 'functional impairment'/exp OR 'functional impairment' OR 'functional impairments' OR 'disability'/exp OR disability OR 'health status'/exp OR 'health status' OR 'intellectual impairment' OR 'intellectual impairments' OR 'quality of life' OR 'chronic disease' OR 'terminally ill' OR limitation OR age:ti 
#8 
#5 AND #6 AND #7 AND [article]/lim AND [english]/lim AND [1991-2016]/py
#9
#4 OR #8 
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NOTE: Weights are from random effects analysis
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Source Study Design Representativeness 
of Exposed



Unexposed 
Comparability



Exposure 
Ascertainment



Temporality 
Established



Controls for 
Age



Controls for 
SES Assessment



Sufficient 
Follow-up Time 
(1-5 years)



Adequate 
Follow-up 
(~80%)



Blustein et al., 1998 Cohort Study * * * * * * * * Excellent
Bynum et al., 2005 Cohort Study * * * * * * * Moderate
Caban et al., 2010 Cohort Study * * * * * * * Moderate
Holt et al., 2006 Cohort Study * * * * * * * * Excellent
Hubbard et al., 2016 Cohort Study * * * * * * * * * Excellent
Ives et al., 1996 Cohort Study * * * * * * Moderate
Reyes-Ortiz et al., 2010 Cohort Study * * * * * * * Moderate
Scinto et al., 2001 Cohort Study * * * * * * * * * Excellent
Tan et al., 2012 Cohort Study * * * * * * * * Excellent
Williams et al., 2008 Cohort Study * * * * * * * * Moderate



Table S2A: Critical evaluation of the quality and limitations of cohort studies evaluating benefits and harms of screening mammography according to comorbidity
Selection Outcome



Evidence 
Quality2



Comparability










Source Study Design

Representativeness 

of Exposed

Unexposed 

Comparability

Exposure 

Ascertainment

Temporality 

Established

Controls for 

Age

Controls for 

SES

Assessment

Sufficient 

Follow-up Time 

(1-5 years)

Adequate 

Follow-up 

(~80%)

Blustein et al., 1998

Cohort Study * * * * * * * * Excellent

Bynum et al., 2005

Cohort Study * * * * * * * Moderate

Caban et al., 2010  Cohort Study * * * * * * * Moderate

Holt et al., 2006 Cohort Study * * * * * * * * Excellent

Hubbard et al., 2016 Cohort Study * * * * * * * * * Excellent

Ives et al., 1996 Cohort Study * * * * * * Moderate

Reyes-Ortiz et al., 2010 Cohort Study * * * * * * * Moderate

Scinto et al., 2001 Cohort Study * * * * * * * * * Excellent

Tan et al., 2012 Cohort Study * * * * * * * * Excellent

Williams et al., 2008 Cohort Study * * * * * * * * Moderate

Table S2A: Critical evaluation of the quality and limitations of cohort studies evaluating benefits and harms of screening mammography according to comorbidity

Selection Outcome

Evidence 

Quality

2

Comparability
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Source Study Design Sample 
Representativeness Sample Size Unexposed 



Comparability
Exposure 
Ascertainment



Controls for 
Age



Controls for 
SES Assessment Statistical Test



Barr et al., 2001 Cross-sectional Study * ** * * * * Moderate
Caplan, 2001 Cross-sectional Study * * * * * * Moderate
Harrison et al., 2002 Cross-sectional Study * * * ** * * ** * Excellent
Heflin et al., 2002 Cross-sectional Study * * * * * * * Moderate
Kiefe et al., 1998 Cross-sectional Study * * * * ** * Moderate
Koya et al., 2011 Cross-sectional Study * * ** * * * * Moderate
McBean et al., 2007 Cross-sectional Study * * ** * * ** * Excellent
Mehta et al., 2010 Cross-sectional Study * * ** * * * * Moderate
Schonberg et al., 2004 Cross-sectional Study * * * * * * * Moderate
Schonberg et al., 2008 Cross-sectional Study * * * * * * * Moderate
Schonberg et al., 2013 Cross-sectional Study * * * * * * * Moderate
Schootman et al, 2003 Cross-sectional Study * * * * * * * Moderate
Thorpe et al., 2006 Cross-sectional Study * * * * * * * Moderate
Walter et al., 2004 Cross-sectional Study * * * * * * * Moderate
Wright et al., 2000 Cross-sectional Study * * * * * * Moderate



Selection Comparability
Evidence 
Quality2



Table S2B: Critical evaluation of the quality and limitations of cross-sectional studies evaluating benefits and harms of screening mammography according to comorbidity
Outcome










Source Study Design

Sample 

Representativeness

Sample Size

Unexposed 

Comparability

Exposure 

Ascertainment

Controls for 

Age

Controls for 

SES

AssessmentStatistical Test

Barr et al., 2001 Cross-sectional Study * ** * * * * Moderate

Caplan, 2001 Cross-sectional Study * * * * * * Moderate

Harrison et al., 2002 Cross-sectional Study * * * ** * * ** * Excellent

Heflin et al., 2002 Cross-sectional Study * * * * * * * Moderate

Kiefe et al., 1998 Cross-sectional Study * * * * ** * Moderate

Koya et al., 2011 Cross-sectional Study * * ** * * * * Moderate

McBean et al., 2007 Cross-sectional Study * * ** * * ** * Excellent

Mehta et al., 2010 Cross-sectional Study * * ** * * * * Moderate

Schonberg et al., 2004 Cross-sectional Study * * * * * * * Moderate

Schonberg et al., 2008 Cross-sectional Study * * * * * * * Moderate

Schonberg et al., 2013 Cross-sectional Study * * * * * * * Moderate

Schootman et al, 2003 Cross-sectional Study * * * * * * * Moderate

Thorpe et al., 2006 Cross-sectional Study * * * * * * * Moderate

Walter et al., 2004 Cross-sectional Study * * * * * * * Moderate

Wright et al., 2000 Cross-sectional Study * * * * * * Moderate

Selection Comparability

Evidence 

Quality

2

Table S2B: Critical evaluation of the quality and limitations of cross-sectional studies evaluating benefits and harms of screening mammography according to comorbidity

Outcome
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  Rate of screening mammography1 



  CCS=0 CCS=1 CCS=2 CCS≥3 



67-68 55.3 55.9 49.9 37.9 



69-70 54.7 53.7 48.4 34.6 



71-72 53.7 52.7 45.6 35.6 



73-74 52.4 50.5 42.5 33.0 



75-76 49.9 47.4 41.0 31.0 



77-78 46.7 43.3 36.5 29.8 



79-80 42.3 38.5 32.7 22.9 



81-82 37.4 34.1 27.9 22.2 



83-84 31.2 28.6 22.9 17.9 



85-86 25.5 22.7 18.4 14.6 



87-88 19.8 17.2 14.3 10.4 



89-90 13.3 12.6 8.3 6.8 



	










   Rate of screening mammography

1

 

   CCS=0  CCS=1  CCS=2  CCS

≥

3 

67-68  55.3  55.9  49.9  37.9 

69-70  54.7  53.7  48.4  34.6 

71-72  53.7  52.7  45.6  35.6 

73-74  52.4  50.5  42.5  33.0 

75-76  49.9  47.4  41.0  31.0 

77-78  46.7  43.3  36.5  29.8 

79-80  42.3  38.5  32.7  22.9 

81-82  37.4  34.1  27.9  22.2 

83-84  31.2  28.6  22.9  17.9 

85-86  25.5  22.7  18.4  14.6 

87-88  19.8  17.2  14.3  10.4 

89-90  13.3  12.6  8.3  6.8 

	


