Evidence Portfolio – Sedentary Subcommittee, Question 3
Q3. What is the relationship between sedentary behavior and cancer mortality?
a.
b.
c.
d.

Is there a dose-response relationship? If yes, what is the shape of the relationship?
Does the relationship vary by age, sex, race/ethnicity, socio-economic status, or weight status?
Is the relationship independent of levels of light, moderate, or vigorous physical activity?
Is there evidence that bouts or breaks in sedentary behavior change are important factors?

Sources of Evidence: Existing Systematic Reviews, Meta-Analyses, and Original Research
Conclusion Statements and Grades
Limited evidence suggests a direct relationship between greater time spent in sedentary behavior and
higher mortality rates from cancer. PAGAC Grade: Limited.
Limited evidence suggests the existence of a direct, positive dose-response relationship between
sedentary behavior and mortality from cancer. PAGAC Grade: Limited.
Insufficient evidence is available to determine whether the relationship between sedentary behavior
and cancer mortality varies by age, sex, race/ethnicity, socioeconomic status, or weight status. PAGAC
Grade: Not assignable.
Insufficient evidence is available to determine whether the relationship between sedentary behavior
and mortality from cancer varies by amount of moderate-to-vigorous physical activity. PAGAC Grade:
Not assignable.
Insufficient evidence is available to determine whether bouts or breaks in sedentary behavior are
important factors in the relationship between sedentary behavior and mortality from cancer. PAGAC
Grade: Not assignable.
Description of the Evidence
An initial search for systematic reviews, meta-analyses, pooled analyses, and reports did not identify
sufficient literature to fully answer the research question as determined by the Sedentary
Subcommittee. A supplementary search for original research was conducted to capture the most recent
literature.
Existing Systematic Reviews and Meta-Analyses
Overview
A total of 5 existing reviews were included: 2 meta-analyses1, 2 and 3 systematic reviews.3-5 The reviews
were published from 2010 to 2016.
The meta-analyses included 81 and 102 studies that addressed cancer mortality. Both meta-analyses
covered an extensive timeframe: from inception to one year before publication.
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The systematic reviews included a range of 2 to 4 studies that addressed cancer mortality. Reviews
covered the following timeframes: from 1980 to June 2010,3 from 1989 to February 2010,4 and from
1996 to January 2011.5
Exposures
All of the included reviews examined sedentary behavior. All of the reviews used a comprehensive
definition of sedentary behavior that included any activities requiring low levels of energy expenditure
(≤1.5 metabolic equivalents), such as sitting time, television viewing, or screen time.
Outcomes
All included reviews addressed cancer mortality as an outcome.
Original Research
Overview
Five original research studies were included.6-10 All of the included studies were prospective cohort
studies and were published between 2014 and 2016.
The majority of the studies (n=4) were conducted in the United States,6, 8-10 one was in Australia.7 The
analytic sample size ranged from 2,918 to 154,614.
Exposures
Three of the studies used self-reported data to measure sedentary behavior. Of these studies, two
assessed participants’ sitting per day,8, 9 while the other study7 assessed participants’ television viewing
time.
The two studies used objective devices to measure sedentary behaviors. One studies used
accelerometers,10 while the one study6 used an activity monitor.
Outcomes
All included studies addressed cancer mortality as an outcome.
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Populations Analyzed
The table below lists the populations analyzed in each article.
Table 1. Populations Analyzed by All Sources of Evidence

Sex

Age

Biswas, 2015

Adults

Ekelund, 2016

Adults

Ensrud, 2014

Male

Adults ≥25

Lee, 2016

Adults
50–79

Lynch, 2010

Adults
Male

Proper, 2011
Schmid, 2016
Thorp, 2011

Other

Diabetes,
Congestive Heart
Failure

Post-menopausal,
Smoking

Adults ≥71

Grace, 2016

Matthews, 2015

Chronic Conditions

Adults 59–82
Adults

Male

Adults 50–85
Adults
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Supporting Evidence
Existing Systematic Reviews and Meta-Analyses
Table 2. Existing Systematic Reviews and Meta-Analyses Individual Evidence Summary Tables

Meta-Analysis
Citation: Biswas A, Oh PI, Faulkner GE, et al. Sedentary time and its association with risk for disease
incidence, mortality, and hospitalization in adults: A systematic review and meta-analysis. Ann Intern
Med. 2015;162(2):123-132.
Purpose: To quantify
Abstract: BACKGROUND: The magnitude, consistency, and manner of
the association
association between sedentary time and outcomes independent of physical
between sedentary
activity remain unclear. PURPOSE: To quantify the association between
time and
sedentary time and hospitalizations, all-cause mortality, cardiovascular
hospitalizations, alldisease, diabetes, and cancer in adults independent of physical activity.
cause mortality,
DATA SOURCES: English-language studies in MEDLINE, PubMed, EMBASE,
cardiovascular disease
CINAHL, Cochrane Library, Web of Knowledge, and Google Scholar
(CVD), diabetes, and
databases were searched through August 2014 with hand-searching of incancer in adults
text citations and no publication date limitations. STUDY SELECTION:
independent of PA.
Studies assessing sedentary behavior in adults, adjusted for physical activity
Timeframe: Inception– and correlated to at least 1 outcome. DATA EXTRACTION: Two independent
reviewers performed data abstraction and quality assessment, and a third
2014
reviewer resolved inconsistencies. DATA SYNTHESIS: Forty-seven articles
Total # of Studies: 41
met our eligibility criteria. Meta-analyses were performed on outcomes for
Author’s Definition of
cardiovascular disease and diabetes (14 studies), cancer (14 studies), and
Sedentary:
all-cause mortality (13 studies). Prospective cohort designs were used in all
A distinct class of
but 3 studies; sedentary times were quantified using self-report in all but 1
waking behaviors
study. Significant hazard ratio (HR) associations were found with all-cause
characterized by little
physical movement and mortality (HR, 1.240 [95% CI, 1.090 to 1.410]), cardiovascular disease
low energy expenditure mortality (HR, 1.179 [CI, 1.106 to 1.257]), cardiovascular disease incidence
(HR, 1.143 [CI, 1.002 to 1.729]), cancer mortality (HR, 1.173 [CI, 1.108 to
(≤1.5 metabolic
1.242]), cancer incidence (HR, 1.130 [CI, 1.053 to 1.213]), and type 2
equivalents), including
diabetes incidence (HR, 1.910 [CI, 1.642 to 2.222]). Hazard ratios associated
sitting, television
watching, and reclined with sedentary time and outcomes were generally more pronounced at
lower levels of physical activity than at higher levels. LIMITATION: There
posture.
was marked heterogeneity in research designs and the assessment of
Outcomes Addressed:
sedentary time and physical activity. CONCLUSION: Prolonged sedentary
All-cause mortality,
time was independently associated with deleterious health outcomes
CVD mortality, cancer
regardless of physical activity.
mortality.
Populations Analyzed: Author-Stated Funding Source: No funding source used
Adults
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Meta-Analysis
Citation: Ekelund U, Steene-Johannessen J, Brown WJ, et al. Does physical activity attenuate, or even
eliminate, the detrimental association of sitting time with mortality? A harmonised meta-analysis of
data from more than 1 million men and women. Lancet. 2016;388(10051):1302-1310.
doi:10.1016/S0140-6736(16)30370-1.
Purpose: To
Abstract: BACKGROUND: High amounts of sedentary behaviour have been
examine the
associated with increased risks of several chronic conditions and mortality.
joint and
However, it is unclear whether physical activity attenuates or even eliminates the
stratified
detrimental effects of prolonged sitting. We examined the associations of
associations of
sedentary behaviour and physical activity with all-cause mortality. METHODS: We
sedentary
did a systematic review, searching six databases (PubMed, PsycINFO, Embase,
behavior and
Web of Science, Sport Discus, and Scopus) from database inception until October,
physical activity 2015, for prospective cohort studies that had individual level exposure and
with all-cause
outcome data, provided data on both daily sitting or TV-viewing time and physical
mortality.
activity, and reported effect estimates for all-cause mortality, cardiovascular
disease mortality, or breast, colon, and colorectal cancer mortality. We included
Timeframe:
Inception–2015 data from 16 studies, of which 14 were identified through a systematic review and
two were additional unpublished studies where pertinent data were available. All
Total # of
study data were analysed according to a harmonised protocol, which categorised
Studies: 16
reported daily sitting time and TV-viewing time into four standardised groups
Author’s
each, and physical activity into quartiles (in metabolic equivalent of task [MET]Definition of
hours per week). We then combined data across all studies to analyse the
Sedentary:
association of daily sitting time and physical activity with all-cause mortality, and
Daily sitting or
estimated summary hazard ratios using Cox regression. We repeated these
TV-viewing
analyses using TV-viewing time instead of daily sitting time. FINDINGS: Of the 16
time.
studies included in the meta-analysis, 13 studies provided data on sitting time and
Outcomes
all-cause mortality. These studies included 1 005 791 individuals who were
Addressed: Allcause mortality, followed up for 2-18·1 years, during which 84 609 (8·4%) died. Compared with the
referent group (ie, those sitting <4 h/day and in the most active quartile [>35·5
cardiovascular
MET-h per week]), mortality rates during follow-up were 12-59% higher in the two
disease
lowest quartiles of physical activity (from HR=1·12, 95% CI 1·08-1·16, for the
mortality, and
second lowest quartile of physical activity [<16 MET-h per week] and sitting <4
cancer
h/day; to HR=1·59, 1·52-1·66, for the lowest quartile of physical activity [<2·5 METmortality.
h per week] and sitting >8 h/day). Daily sitting time was not associated with
increased all-cause mortality in those in the most active quartile of physical
activity. Compared with the referent (<4 h of sitting per day and highest quartile of
physical activity [>35·5 MET-h per week]), there was no increased risk of mortality
during follow-up in those who sat for more than 8 h/day but who also reported
>35·5 MET-h per week of activity (HR=1·04; 95% CI 0·99-1·10). By contrast, those
who sat the least (<4 h/day) and were in the lowest activity quartile (<2·5 MET-h
per week) had a significantly increased risk of dying during follow-up (HR=1·27,
95% CI 1·22-1·31). Six studies had data on TV-viewing time (N=465 450; 43 740
deaths). Watching TV for 3 h or more per day was associated with increased
mortality regardless of physical activity, except in the most active quartile, where
mortality was significantly increased only in people who watched TV for 5 h/day or
more (HR=1·16, 1·05-1·28). INTERPRETATION: High levels of moderate intensity
physical activity (ie, about 60-75 min per day) seem to eliminate the increased risk
of death associated with high sitting time. However, this high activity level
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Populations
Analyzed:
Adults

attenuates, but does not eliminate the increased risk associated with high TVviewing time. These results provide further evidence on the benefits of physical
activity, particularly in societies where increasing numbers of people have to sit for
long hours for work and may also inform future public health recommendations.
Author-Stated Funding Source: No funding source used
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Systematic Review
Citation: Lynch BM. Sedentary behavior and cancer: a systematic review of the literature and
proposed biological mechanisms. Cancer Epidemiol Biomarkers Prev. 2010. 19:2691-709
Purpose: To evaluate
Abstract: BACKGROUND: Sedentary behavior (prolonged sitting or reclining
the research on
characterized by low energy expenditure) is associated with adverse
sedentary behavior
cardiometabolic profiles and premature cardiovascular mortality. Less is
and cancer, to
known for cancer risk. The purpose of this review is to evaluate the research
summarize possible
on sedentary behavior and cancer, to summarize possible biological
biological pathways
pathways that may underlie these associations, and to propose an agenda
that may underlie
for future research. METHODS: Articles pertaining to sedentary behavior and
these associations,
(a) cancer outcomes and (b) mechanisms that may underlie the associations
and to propose an
between sedentary behavior and cancer were retrieved using Ovid and Web
agenda for future
of Science databases. RESULTS: The literature review identified 18 articles
research.
pertaining to sedentary behavior and cancer risk, or to sedentary behavior
and health outcomes in cancer survivors. Ten of these studies found
Timeframe: 1980–
statistically significant, positive associations between sedentary behavior
June 2010
and cancer outcomes. Sedentary behavior was associated with increased
Total # of Studies: 18
Author's Definition of colorectal, endometrial, ovarian, and prostate cancer risk; cancer mortality
Sedentary: Prolonged in women; and weight gain in colorectal cancer survivors. The review of the
literature on sedentary behavior and biological pathways supported the
sitting or reclining
hypothesized role of adiposity and metabolic dysfunction as mechanisms
characterized by low
operant in the association between sedentary behavior and cancer.
energy expenditure.
Outcomes Addressed: CONCLUSIONS: Sedentary behavior is ubiquitous in contemporary society;
its role in relation to cancer risk should be a research priority. Improving
Cancer mortality
conceptualization and measurement of sedentary behavior is necessary to
enhance validity of future work. IMPACT: Reducing sedentary behavior may
be a viable new cancer control strategy.
Populations Analyzed: Author-Stated Funding Source: National Health and Medical Research
Adults
Council Public Health Training Fellowship and an Alberta Innovates-Health
Solutions Fellowship
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Systematic Review
Citation: Proper KI, Singh AS, van Mechelen W, Chinapaw MJ. Sedentary behaviors and health
outcomes among adults: A systematic review of prospective studies. Am J Prev Med. 2011;40(2):174182. doi:10.1016/j.amepre.2010.10.015.
Purpose: To systematically
Abstract: CONTEXT: Nowadays, people spend a substantial amount
review the literature with
of time per day on sedentary behaviors and it is likely that the time
respect to the relationship
spent sedentary will continue to rise. To date, there is no review of
between diverse sedentary
prospective studies that systematically examined the relationship
behaviors and health
between diverse sedentary behaviors and various health outcomes
outcomes among adults,
among adults. PURPOSE: This review aimed to systematically review
taking into account the
the literature as to the relationship between sedentary behaviors and
methodologic quality of the
health outcomes considering the methodologic quality of the studies.
studies.
EVIDENCE ACQUISITION: In February 2010, a search for prospective
studies was performed in diverse electronic databases. After
Timeframe: 1989–February
inclusion, in 2010, the methodologic quality of each study was
2010
assessed. A best-evidence synthesis was applied to draw conclusions.
Total # of Studies: 19
EVIDENCE SYNTHESIS: 19 studies were included, of which 14 were of
Author’s Definition of
high methodologic quality. Based on inconsistency in findings among
Sedentary: Activities that do
the studies and lack of high-quality prospective studies, insufficient
not increase energy
evidence was concluded for body weight-related measures, CVD risk,
expenditure substantially
and endometrial cancer. Further, moderate evidence for a positive
above the resting level (1.0–
relationship between the time spent sitting and the risk for type 2
1.5 metabolic equivalents);
diabetes was concluded. Based on three high-quality studies, there
includes activities such as
was no evidence for a relationship between sedentary behavior and
sleeping, sitting, lying down,
watching TV, and engaging in mortality from cancer, but strong evidence for all-cause and CVD
mortality. CONCLUSIONS: Given the trend toward increased time in
other forms of screen-based
sedentary behaviors, additional prospective studies of high
entertainment.
methodologic quality are recommended to clarify the causal
Outcomes Addressed: Allrelationships between sedentary behavior and health outcomes.
cause mortality,
Meanwhile, evidence to date suggests that interventions aimed at
cardiovascular disease
reducing sedentary behavior are needed.
mortality, cancer mortality.
Populations Analyzed: Adults Author-Stated Funding Source: Not Reported
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Systematic Review
Citation: Thorp AA, Owen N, Neuhaus M, Dunstan DW. Sedentary behaviors and subsequent health
outcomes in adults a systematic review of longitudinal studies, 1996-2011. Am J Prev Med.
2011;41(2):207-215. doi:10.1016/j.amepre.2011.05.004.
Purpose: To systematically
Abstract: CONTEXT: To systematically review and provide an
review and provide an
informative synthesis of findings from longitudinal studies
informative synthesis of
published since 1996 reporting on relationships between selffındings from longitudinal
reported sedentary behavior and device-based measures of
studies published since 1996
sedentary time with health-related outcomes in adults. EVIDENCE
reporting on relationships
ACQUISITION: Studies published between 1996 and January 2011
between self-reported
were identified by examining existing literature reviews and by
sedentary behavior and device- systematic searches in Web of Science, MEDLINE, PubMed, and
based measures of sedentary
PsycINFO. English-written articles were selected according to study
time with health-related
design, targeted behavior, and health outcome. EVIDENCE
outcomes in adults.
SYNTHESIS: Forty-eight articles met the inclusion criteria; of these,
46 incorporated self-reported measures including total sitting time;
Timeframe: 1996–January
TV viewing time only; TV viewing time and other screen-time
2011
behaviors; and TV viewing time plus other sedentary behaviors.
Total # of Studies: 48
Findings indicate a consistent relationship of self-reported
Author’s Definition of
sedentary behavior with mortality and with weight gain from
Sedentary: A distinct class of
childhood to the adult years. However, findings were mixed for
activities that require low
levels of energy expenditure in associations with disease incidence, weight gain during adulthood,
the range of 1.0–1.5 metabolic and cardiometabolic risk. Of the three studies that used deviceequivalents and involve sitting based measures of sedentary time, one showed that markers of
obesity predicted sedentary time, whereas inconclusive findings
during commuting and leisure
have been observed for markers of insulin resistance.
time and sitting in the
CONCLUSIONS: There is a growing body of evidence that sedentary
workplace and the domestic
behavior may be a distinct risk factor, independent of physical
environment.
activity, for multiple adverse health outcomes in adults. Prospective
Outcomes Addressed: Allcause mortality, cardiovascular studies using device-based measures are required to provide a
clearer understanding of the impact of sedentary time on health
disease mortality, cancer
outcomes.
mortality.
Populations Analyzed: Adults
Author-Stated Funding Source: Australian National Health and
Medical Research Council, Healthy Lifestyle Research Centre,
Queensland Health, Victorian Health Promotion Foundation

9
Sedentary Subcommittee: Q3. What is the relationship between sedentary behavior and cancer mortality?

Table 3. Existing Systematic Reviews and Meta-Analyses Quality Assessment Chart
Nutrition Evidence Library (NEL) Bias Assessment Tool (BAT): Original Research
Biswas,
2015

Ekelund,
2016

Lynch,
2010

Proper,
2011

Thorp,
2011

Yes

Yes

Yes

Yes

Yes

Population variables defined and
considered in methods.

Yes

Yes

No

No

Yes

Comprehensive literature search
performed.

Yes

Yes

Yes

Yes

Yes

Duplicate study selection and data
extraction performed.

Yes

Yes

No

Yes

No

Yes

Yes

Yes

Yes

Yes

No

Yes

No

No

No

No

No

No

No

No

Yes

Yes

Yes

Yes

Yes

FITT defined and examined in relation to
outcome effect sizes.

Yes

Yes

N/A

N/A

N/A

Scientific quality (risk of bias) of included
studies assessed and documented.

Yes

Yes

No

Yes

No

Results depended on study quality, either
overall, or in interaction with moderators.

Yes

Yes

N/A

Yes

N/A

Scientific quality used appropriately in
formulating conclusions.

Yes

Yes

N/A

Yes

N/A

Data appropriately synthesized and if
applicable, heterogeneity assessed.

Yes

Yes

N/A

N/A

N/A

Effect size index chosen justified,
statistically.

Yes

Yes

N/A

N/A

N/A

No

Yes

N/A

N/A

N/A

Yes

Yes

Yes

Yes

Yes

Yes

Yes

No

No

No

Yes

Yes

Yes

No

No

(???) = Can't Determine
Review questions and inclusion/exclusion
criteria delineated prior to executing search
strategy.

Search strategy clearly described.
Relevant grey literature included in review.
List of studies (included and excluded)
provided.
Characteristics of included studies provided.

Individual-level meta-analysis used.
Practical recommendations clearly
addressed.
Likelihood of publication bias assessed.
Conflict of interest disclosed.
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Original Research
Table 4. Original Research Individual Evidence Summary Tables

Original Research
Citation: Ensrud KE, Blackwell TL, Cauley JA, et al. Objective measures of activity level and mortality in
older men. J Am Geriatr Soc. 2014;62(11):2079-2087. doi:10.1111/jgs.13101.
Purpose: To comprehensively assess associations of objective measures of activity level with mortality
risk in older men.
Study Design: Prospective Abstract: OBJECTIVES: To examine associations between objective
cohort study
measures of activity level and mortality risk in older men. DESIGN:
Prospective cohort study. SETTING: Six U.S. sites. PARTICIPANTS: Men
Location: United States
aged 71 and older followed an average of 4.5 years (N = 2,918).
Sample: 2,918
MEASUREMENTS: Time awake spent in sedentary behavior (metabolic
Attrition Rate: 51.32%
equivalent (MET) level </=1.50), light activity (MET level 1.51-2.99), and
Sample Power: Not
at least moderate activity (MET level >/=3.00) measured using an
Reported
activity monitor worn for 5 days or longer and expressed as quartiles.
Exposure Measurement
Device-Measured: Activity Deaths were confirmed with death certificates; cause of death was
monitor, time (minutes/24 adjudicated by review of certificates and records. RESULTS: During
follow-up, 409 (14%) men died. After multivariable adjustment,
hours) spent sleeping,
comparing Q4 with Q1, more time spent in sedentary behavior (Q4 vs
sedentary behavior
Q1, hazard ratio (HR) = 1.51, 95% confidence interval (CI) = 1.10-2.08),
(metabolic equivalent ≤
less time spent in light activity (Q1 vs Q4, HR = 1.54, 95% CI = 1.06-2.24),
1.50); compared across
and less time spent in at least moderate activity (Q1 vs Q4, HR = 1.56,
quartiles of time spent
95% CI = 1.09-2.25) were similarly associated with greater mortality risk
engaging in sedentary
primarily due to higher risks of cardiovascular and noncardiovascular,
behavior.
noncancer death. The association between time spent in sedentary
Measures Steps: No
behavior and mortality varied according to time spent at higher activity
Measures Bouts: No
level. More time spent in sedentary behavior was associated with
greater risk of death in men spending 1.2 (median) h/d or more in at
least moderate activity (Q4 vs Q1, HR = 2.09, 95% CI = 1.26-3.49) but not
in those spending less time (Q4 vs Q1, HR = 1.02, 95% CI = 0.62-1.66) (P
= .005 for interaction). CONCLUSION: In older men exceeding current
guidelines on physical activity, more time spent in sedentary behavior is
associated with greater mortality risk.
Refers to Other Materials: Outcomes Examined: Mortality: participants contacted every four
Yes
months to ascertain vital status; death certificates and cause of death
Examine
due to cardiovascular disease, cancer, or other cause adjudicated by
Cardiorespiratory Fitness
central physician review.
as Outcome: No
Populations Analyzed:
Author-Stated Funding Source: National Institutes of Health
Adults ≥71, Male
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Original Research
Citation: Grace MS, Lynch BM, Dillon F, Barr, EM, Owen, N, Dunstan, DW. Joint associations of
smoking and television viewing time on cancer and cardiovascular disease mortality. Int J Cancer.
2017;140(7):1538-1544. doi:10.1002/ijc.30580.
Purpose: To examine the associations of a common sedentary behavior—television viewing time—
with smoking status on cancer and cardiovascular disease mortality among adults.
Study Design: Prospective
Abstract: Excessive sitting time and smoking are pro-inflammatory
cohort study
lifestyle factors that are associated with both cancer and
cardiovascular disease (CVD) mortality. However, their joint
Location: Australia
associations have not been investigated. We examined the
Sample: 8,907
associations of television (TV) viewing time with cancer and CVD
Attrition Rate: 20.81%
Sample Power: Not Reported mortality, according to smoking status, among 7,498 non-smokers
(34% ex-smokers) and 1,409 current-smokers in the Australian
Exposure Measurement
Diabetes, Obesity and Lifestyle Study. During 117,506 person-years
Self-Reported: Interviewer(median 13.6 years) of follow-up, there were 346 cancer and 209
administered questionnaire,
CVD-related deaths. Including an interaction between TV time and
total time spent watching
smoking status in the model significantly improved the goodness of
television or videos in
previous 7 days (continuous), fit for cancer (p = 0.01) but not CVD mortality (p = 0.053). In the
three categories of television multivariate-adjusted model, every additional hr/d of TV time was
associated with increased risk of cancer-related (HR 1.23; 95% CI
time (<2, >2 to <4, and >4
1.08-1.40), but not CVD-related mortality (HR 1.16; 95% CI 0.97-1.38)
hours/day).
in current-smokers. Elevated multivariate-adjusted cancer mortality
Measures Steps: No
HRs were observed for current-smokers watching 2 to <4 hr/d (HR
Measures Bouts: No
1.45; 95% CI 0.78-2.71) and >/=4 hr/d (HR 2.26; 95% CI 1.10-4.64),
compared to those watching <2 hr/d. Current-smokers watching 2 to
<4 hr/d (HR 1.07; 95% CI 0.45-2.53) and >/=4 hr/d (HR 1.92; 95% CI
0.76-4.84) did not have a significantly higher risk of CVD mortality,
compared to <2 hr/d. No associations were observed for nonsmokers. These findings show an association of TV, a common
sedentary behavior, with cancer mortality in current-smokers. The
association with CVD mortality was less clear. Further exploration in
larger data sets is warranted. Limiting TV viewing time may be of
benefit in reducing cancer mortality risk in current-smokers.
Refers to Other Materials:
Outcomes Examined: Mortality status and underlying contributory
Yes
causes of death: Australian National Death Index, deaths attributed
Examine Cardiorespiratory
to cancer and cardiovascular disease separated by International
Fitness as Outcome: No
Classification of Diseases codes.
Populations Analyzed: Adults Author-Stated Funding Source: Not Reported
≥25
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Original Research
Citation: Lee J, Kuk JL, Ardern CI. The relationship between changes in sitting time and mortality in
post-menopausal US women. J Public Health (Oxf). 2016;38(2):270-278. doi:10.1093/pubmed/fdv055.
Purpose: To assess the relationship between sitting time at baseline and year six of follow-up with
mortality among post-menopausal women.
Study Design: Prospective cohort study Abstract: BACKGROUND: Prolonged sitting is linked to
various deleterious health outcomes. The alterability of the
Location: United States
sitting time (ST)-health relationship is not fully established
Sample: 77,801
however and warrants study within populations susceptible
Attrition Rate: 16.17%
to high ST. METHODS: We assessed the mortality rates of
Sample Power: Not Reported
post-menopausal women from the Women's Health
Exposure Measurement
Self-Reported: Questionnaire ("During Initiative (WHI) observational study, a 15-year prospective
a usual day and night, about how many study of post-menopausal women aged 50-79 years,
according to their change in ST between baseline and year
hours do you spend sitting?"), total
six. A total of 77 801 participants had information at both
daily sitting time assessed at baseline
times on which to be cross-classified into the following: (i)
and at year six of follow-up.
high ST at baseline and follow-up; (ii) low ST at baseline and
Participants were initially divided into
follow-up; (iii) increased ST and (iv) decreased ST. Cox
quartiles of sitting time (<5, 6–9, 10–
regression was used to assess the relationship between all13, >14) to assess dose-response. The
cause, CVD and cancer mortality with change in ST.
sitting time variable at baseline and
RESULTS: At the end of follow-up, there were 1855 deaths.
follow-up was dichotomized as "lowto-moderate" (<9 hours) or "high" (>10 Compared with high ST maintainers, low ST maintainers had
a 51 and 48% lower risk of all-cause and cancer mortality,
hours).
respectively. Reducing sitting also resulted in a protective
Measures Steps: No
rate of 29% for all-cause and 27% for cancer mortality.
Measures Bouts: No
CONCLUSIONS: These results highlight not only the benefit
of maintaining minimal ST, but also the utility of decreasing
ST in older women, if current levels are high.
Refers to Other Materials: Yes
Outcomes Examined: Death from all-cause, cardiovascular
Examine Cardiorespiratory Fitness as
disease, or cancer: trained physician adjudicators
Outcome: No
established the end points from hospitalization and
emergency room records, death certificates, autopsy
reports, and coroner’s reports. Cause-specific mortality
categorizations were based on the cause of death rather
than the immediate or contributing cause of death.
Populations Analyzed: Adults 50–79;
Author-Stated Funding Source: Canadian Institute of Health
Diabetes; Other; Congestive Heart
Research
Failure; Post-menopausal; Smoking
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Original Research
Citation: Matthews CE, Moore SC, Sampson J, et al. Mortality benefits for replacing sitting time with
different physical activities. Med Sci Sports Exerc. 2015;47(9):1833-1840.
doi:10.1249/MSS.0000000000000621.
Purpose: To determine the marginal effects of hours of sedentary behavior, exercise, and nonexercise activity on overall mortality.
Study Design: Prospective Abstract: PURPOSE: Prolonged sitting has emerged as a risk factor for
cohort study
early mortality, but the extent of benefit realized by replacing sitting
time with exercise or activities of everyday living (i.e., nonexercise
Location: United States
activities) is not known. METHODS: We prospectively followed 154,614
Sample: 154,614
older adults (59-82 yr) in the National Institutes of Health-AARP Diet and
Attrition Rate: 0
Health Study who reported no major chronic diseases at baseline and
Sample Power: Not
reported detailed information about sitting time, exercise, and
Reported
nonexercise activities. Proportional hazard models were used to
Exposure Measurement
estimate adjusted hazard ratios and 95% confidence intervals (HR (95%
Self-Reported: Three
confidence interval)) for mortality. An isotemporal modeling approach
sitting questions were
was used to estimate associations for replacing sitting time with specific
asked about the number
types of physical activity, with separate models fit for less active and
of hours spent in a typical
24-hour period during the more active participants to account for nonlinear associations. RESULTS:
During 6.8 yr (SD, 1.0) of follow-up, 12,201 deaths occurred. Greater
last 12 months.
sitting time (>/=12 vs < 5 h.d(-1)) was associated with increased risk for
Measures Steps: No
all-cause and cardiovascular mortality. In less active adults (<2 h.d(-1)
Measures Bouts: No
total activity), replacing 1 h.d(-1) of sitting with an equal amount of
activity was associated with lower all-cause mortality for both exercise
(HR, 0.58 (0.54-0.63)) and nonexercise activities (HR, 0.70 (0.66-0.74)),
including household chores, lawn and garden work, and daily walking.
Among more active participants (2+ h.d(-1) total activity), replacement
of sitting time with purposeful exercise was associated with lower
mortality (HR, 0.91 (0.88-0.94)) but not with nonexercise activity (HR,
1.00 (0.98-1.02)). Similar results were noted for cardiovascular
mortality. CONCLUSIONS: Physical activity intervention strategies for
older adults often focus on aerobic exercise, but our findings suggest
that reducing sitting time and engaging in a variety of activities is also
important, particularly for inactive adults.
Refers to Other Materials: Outcomes Examined: All-cause mortality, mortality from cardiovascular
Yes
disease, and mortality from cancer determined through linkage with the
Examine
Social Security Administration Death Master File and the National Death
Cardiorespiratory Fitness
Index.
as Outcome: No
Populations Analyzed:
Author-Stated Funding Source: National Institutes of Health, National
Adults 59–82, Male
Cancer Institute
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Original Research
Citation: Schmid D, Ricci C, Baumeister SE, Leitzmann MF. Replacing sedentary time with physical
activity in relation to mortality. Med Sci Sports Exerc. 2016;48(7):1312-1319.
doi:0.1249/MSS.0000000000000913.
Purpose: To explore whether reallocating 30 minutes per day from one activity behavior to an equal
amount of time spent in another activity behavior is associated with mortality from any cause,
cardiovascular disease (CVD), or cancer among adults.
Study Design:
Abstract: INTRODUCTION: Data evaluating mortality benefit from
Prospective cohort study replacing sedentary time with physical activity are sparse. We explored
reallocating time spent in sedentary behavior to physical activity of
Location: United States
different intensities in relation to mortality risk. METHODS: Women and
Sample: 3,702
men age 50-85 yr from the National Health and Nutrition Examination
Attrition Rate: 0.19%
Survey 2003-2004 and 2005-2006 cycles with follow-up through
Sample Power: Not
December 31, 2011, were included. Sedentary time and physical activity
Reported
Exposure Measurement were assessed using an ActiGraph accelerometer. Isotemporal
substitution models were used to estimate the effect of replacing one
Device-Measured:
activity behavior with another activity behavior for the same amount of
Accelerometer,
time while holding total accelerometer wear time constant. RESULTS:
sedentary time defined
During a mean follow-up of 6.35 yr, 697 deaths from any cause occurred.
as <100 counts per
Replacing 30 min of sedentary time with an equal amount of light activity
minute.
was associated with 14% reduced risk of mortality (multivariable-adjusted
Measures Steps: No
hazard ratio (HR), 0.86; 95% confidence interval (CI), 0.83-0.90).
Measures Bouts: No
Replacement of sedentary time with moderate to vigorous activity was
related to 50% mortality risk reduction (HR, 0.50; 95% CI, 0.31-0.80). We
also noted a 42% reduced risk of mortality when light physical activity was
replaced by moderate to vigorous activity (HR, 0.58; 95% CI, 0.36-0.93).
CONCLUSION: Replacing sedentary time with an equal amount of physical
activity may protect against preterm mortality. Replacement of light
physical activity with moderate to vigorous activity is also associated with
protection from premature mortality.
Refers to Other
Outcomes Examined: Mortality from any cause, CVD, or cancer: based on
Materials: Yes
probabilistic match between the National Health and Nutrition
Examine
Examination Survey (NHANES) and death certificate records of the
Cardiorespiratory
National Death Index.
Fitness as Outcome: No
Populations Analyzed:
Author-Stated Funding Source: No funding source used
Adults 50–85, Male
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Table 5. Original Research Bias Assessment Chart
Nutrition Evidence Library (NEL) Bias Assessment Tool (BAT): Original Research
Ensrud,
Grace,
Lee, 2016
2014
2017
(???) = Can't Determine

Matthews
, 2015

Schmid,
2016

Inclusion/exclusion criteria similar
across study groups.

Yes

Yes

Yes

Yes

Yes

Strategy for recruiting or allocating
participants similar across study groups.

Yes

Yes

Yes

Yes

Yes

Allocation sequence randomly
generated.

N/A

N/A

N/A

N/A

N/A

Group allocation concealed (i.e.,
assignments could not be predicted).
Distribution of critical confounding
factors similar across study groups at
baseline, or analysis controlled for
differences between groups.
Accounted for variations in execution of
study from proposed protocol or
research plan.

N/A

N/A

N/A

N/A

N/A

Yes

Yes

Yes

Yes

Yes

N/A

N/A

N/A

N/A

Yes

Adherence to study protocols similar
across study groups.
Investigators accounted for unintended
concurrent exposures that were
differentially experienced by study
groups and might bias results.

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Participants blinded to their
intervention or exposure status.

N/A

N/A

N/A

N/A

N/A

Investigators blinded to participants’
intervention or exposure status.
Outcome assessors blinded to
participants’ intervention or exposure
status.
Valid and reliable measures used
consistently across study groups to
assess inclusion/exclusion criteria,
exposures, outcomes, and confounders.

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

N/A

Yes

Yes

No

No

Yes

Length of follow-up similar across study
groups.
In cases of high or differential loss to
follow-up, impact assessed through
sensitivity analysis or other adjustment.
Other sources of bias taken into
account in design and/or analysis of
study through matching or other
statistical adjustment.

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

N/A

Yes

Yes

Yes

Yes

Yes

Yes

Adequate statistical methods used to
assess primary outcomes.

Yes

Yes

Yes

Yes

Yes
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Appendices
Appendix A: Analytical Framework
Analytical Framework
Topic Area
Sedentary Behavior

a.
b.
c.
d.

Systematic Review Questions
What is the relationship between sedentary behavior and cancer mortality?
Is there a dose-response relationship? If yes, what is the shape of the relationship?
Does the relationship vary by age, sex, race/ethnicity, socio-economic status, or weight status?
Is the relationship independent of levels of light, moderate, or vigorous physical activity?
Is there evidence that bouts or breaks in sedentary behavior change are important factors?

Population
Adults, 18 years and older
Exposure
Sedentary behavior
 Total sitting time
 Screen time
 Leisure-time sitting
 Occupational sitting time
 Objective measures of sedentary time
Comparison
Adults who participate in varying levels and
types of sedentary behavior
Endpoint Health Outcomes
Incidence of:
 Cancer mortality

Key Definition:
Sedentary Behavior: In general, it
is any waking behavior
characterized by an energy
expenditure ≤1.5 METs while in a
sitting or reclining posture
(Sedentary Behaviour Research
Network. Standardized use of the
terms “sedentary” and “sedentary
behaviours.” Appl Physiol Nutr
Metab. 2012;37:540-542).
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Appendix B: Final Search Strategy1
Research Questions
Q1. What is the relationship between sedentary behavior and all -cause mortality?
Q2. What is the relationship between sedentary behavior and mortality from cardiovascular disease?
Q3. What is the relationship between sedentary behavior and mortality from cancer?
Search Strategy: PubMed Q1-3 (Systematic Reviews, Meta-Analyses, and Pooled Analyses)
Database: PubMed; Date of Search: 12/5/2016; 164 results
Set
Limit: Language
Limit: Exclude animal only
Limit: Exclude child only

Limit: Publication Date
Systematic Reviews/MetaAnalyses
Limit: Publication Type Include
Systematic Reviews/MetaAnalyses

Limit: Publication Type Exclude
Systematic Reviews/MetaAnalyses
Sedentary

Mortality OR Cardiovascular
Disease OR Cancer

1

Search Terms
(English[lang])
NOT ("Animals"[Mesh] NOT ("Animals"[Mesh] AND
"Humans"[Mesh]))
NOT (("infant"[Mesh] OR "child"[mesh] OR "adolescent"[mh])
NOT (("infant"[Mesh] OR "child"[mesh] OR "adolescent"[mh])
AND "adult"[Mesh]))
AND ("2000/01/01"[PDAT] : "3000/12/31"[PDAT])

AND (systematic[sb] OR meta-analysis[pt] OR “systematic
review”[tiab] OR “systematic literature review”[tiab] OR
metaanalysis[tiab] OR "meta analysis"[tiab] OR metanalyses[tiab]
OR "meta analyses"[tiab] OR "pooled analysis"[tiab] OR “pooled
analyses”[tiab] OR "pooled data"[tiab])
NOT (“comment”[Publication Type] OR “editorial”[Publication
Type])
AND (("Sedentary lifestyle"[mh] OR "Computer time"[tiab] OR
"Computer use"[tiab] OR "Screen time"[tiab] OR "Sitting"[tiab]
OR "Television"[tiab] OR "TV viewing"[tiab] OR "TV
watching"[tiab] OR "Video game"[tiab] OR "Video gaming"[tiab])
OR (("Sedentary"[tiab] OR "Inactivity"[tiab] OR "Physically
inactive"[tiab] OR "Sedentarism"[tiab]) NOT medline[sb]))
AND (("Death"[mh] OR "Death"[tiab] OR "Dying"[tiab] OR
Fatal*[tiab] OR Mortalit*[tiab] OR "Postmortem"[tiab] OR
"Mortality"[mh] OR "Arteriosclerosis"[mh] OR "Death, sudden,
cardiac"[mh] OR "Heart failure"[mh] OR "Myocardial
ischemia"[mh] OR "myocardial infarction"[mh] OR "Stroke"[mh]
OR "Subarachnoid hemorrhage"[mh] OR "Aortic Aneurysm,
Thoracic"[mh] OR "Intracranial hemorrhages"[mh] OR myocardial
ischemia[mh]OR "neoplasms"[mh]) OR ((Arteriosclero*[tiab] OR
Atherosclero*[tiab] OR "Cerebral infarction"[tiab] OR
"Cerebrovascular diseases"[tiab] OR "Cerebrovascular
disease"[tiab] OR "Coronary heart disease"[tiab] OR

One search was conducted to answer Q1, Q2, and Q3.
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Set

Search Terms
"Intracerebral Hemorrhage"[tiab] OR "Intracerebral
Hemorrhages"[tiab] OR "Intracranial hemorrhage"[tiab] OR
"Intracranial hemorrhages"[tiab] OR "ischemic"[tiab] OR
"myocardial infarction"[tiab] OR "Stroke"[tiab] OR "Subarachnoid
hemorrhages"[tiab] OR "Subarachnoid hemorrhage"[tiab] OR
"Cancer"[tiab] OR "Neoplasm"[tiab] OR "Tumor"[tiab] OR
"Carcinogenesis"[tiab] OR "Leukemia"[tiab] OR "Lymphoma"[tiab]
OR "Malignan*"[tiab] OR "Blastoma"[tiab] OR "Tumour"[tiab] OR
"Melanoma"[tiab] OR "Myeloma"[tiab] OR "Carcinoma"[tiab] OR
"Neoplasia"[tiab] OR "Sarcoma"[tiab] OR "Tumors"[tiab] OR
"Tumours"[tiab] OR "Neoplasms"[tiab] OR "Adenosarcoma"[tiab]
OR "Angiosarcoma"[tiab] OR "Astrocytoma"[tiab] OR
"Cholangiocarcinoma"[tiab] OR "Chondrosarcoma"[tiab] OR
"Craniopharyngioma"[tiab] OR "Ependymoma"[tiab] OR
"Fibrosarcoma"[tiab] OR "Glioma"[tiab] OR "Langerhans Cell
Histiocytosis"[tiab] OR "Hodgkin's Disease"[tiab] OR
"Leiomyosarcoma"[tiab] OR "Medulloblastoma"[tiab] OR
"Mesothelioma"[tiab] OR "Neuroblastoma"[tiab] OR
"Rhabdomyosarcoma"[tiab] OR "Osteosarcoma"[tiab]) NOT
medline[sb]))
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Search Strategy: CINAHL Q1-3 (Systematic Reviews, Meta-Analyses, and Pooled Analyses)
Database: CINAHL; Date of Search: 12/1/2016; 4 results
Terms searched in title or abstract
Set
Sedentary

Mortality OR Cardiovascular
Disease OR Cancer

Systematic Reviews and MetaAnalyses

Limits

Search Terms
Title OR Abstract: ("Sedentary" OR "Sedentary lifestyle" OR
"Inactivity" OR "Physically inactive" OR "Sedentarism" OR
"Computer time" OR "Computer use" OR "Screen time" OR
"Sitting" OR "Television" OR "TV viewing" OR "TV watching" OR
"Video game" OR "Video gaming")
AND
Title OR Abstract: ("Death" OR "Dying" OR Fatal* OR Mortalit* OR
"Postmortem" OR Arteriosclero* OR Atherosclero* OR "Cerebral
infarction" OR "Cerebrovascular diseases" OR "Cerebrovascular
disease" OR "Coronary heart disease" OR "Heart failure" OR
"Intracerebral Hemorrhage" OR "Intracerebral Hemorrhages" OR
"Intracranial hemorrhage" OR "Intracranial hemorrhages" OR
"ischemic" OR "myocardial infarction" OR "Stroke" OR
"Subarachnoid hemorrhages" OR "Subarachnoid hemorrhage" OR
"Cancer" OR "Neoplasm" OR "Tumor" OR "Carcinogenesis" OR
"Leukemia" OR "Lymphoma" OR "Malignan*" OR "Blastoma" OR
"Tumour" OR "Melanoma" OR "Myeloma" OR "Carcinoma" OR
"Neoplasia" OR "Sarcoma" OR "Tumors" OR "Tumours" OR
"Neoplasms" OR "Adenosarcoma" OR "Angiosarcoma" OR
"Astrocytoma" OR "Cholangiocarcinoma" OR "Chondrosarcoma"
OR "Craniopharyngioma" OR "Ependymoma" OR "Fibrosarcoma"
OR "Glioma" OR "Langerhans Cell Histiocytosis" OR "Hodgkin's
Disease" OR "Leiomyosarcoma" OR "Medulloblastoma" OR
"Mesothelioma" OR "Neuroblastoma" OR "Rhabdomyosarcoma"
OR "Osteosarcoma")
AND
(“systematic review” OR “systematic literature review” OR
metaanalysis OR "meta analysis" OR metanalyses OR "meta
analyses"" OR "pooled analysis"[tiab] OR “pooled analyses”[tiab]
OR "pooled data"[tiab])
2000-present
English language
Peer reviewed
Exclude Medline records
Human
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Search Strategy: Cochrane Q1-3 (Systematic Reviews, Meta-Analyses, and Pooled Analyses)
Database: Cochrane; Date of Search: 12/5/16; 37 results
Terms searched in title, abstract, or keywords
Set
Sedentary

Mortality OR Cardiovascular
Disease OR Cancer

Limits

Search Terms
Title, Abstract, Keywords: ("Sedentary" OR "Sedentary lifestyle"
OR "Inactivity" OR "Physically inactive" OR "Sedentarism" OR
"Computer time" OR "Computer use" OR "Screen time" OR
"Sitting" OR "Television" OR "TV viewing" OR "TV watching" OR
"Video game" OR "Video gaming")
AND
("Death" OR "Dying" OR Fatal* OR Mortalit* OR "Postmortem"
OR Arteriosclero* OR Atherosclero* OR "Cerebral infarction" OR
"Cerebrovascular diseases" OR "Cerebrovascular disease" OR
"Coronary heart disease" OR "Heart failure" OR "Intracerebral
Hemorrhage" OR "Intracerebral Hemorrhages" OR "Intracranial
hemorrhage" OR "Intracranial hemorrhages" OR "ischemic" OR
"myocardial infarction" OR "Stroke" OR "Subarachnoid
hemorrhages" OR "Subarachnoid hemorrhage" OR "Cancer" OR
"Neoplasm" OR "Tumor" OR "Carcinogenesis" OR "Leukemia" OR
"Lymphoma" OR "Malignan*" OR "Blastoma" OR "Tumour" OR
"Melanoma" OR "Myeloma" OR "Carcinoma" OR "Neoplasia" OR
"Sarcoma" OR "Tumors" OR "Tumours" OR "Neoplasms" OR
"Adenosarcoma" OR "Angiosarcoma" OR "Astrocytoma" OR
"Cholangiocarcinoma" OR "Chondrosarcoma" OR
"Craniopharyngioma" OR "Ependymoma" OR "Fibrosarcoma" OR
"Glioma" OR "Langerhans Cell Histiocytosis" OR "Hodgkin's
Disease" OR "Leiomyosarcoma" OR "Medulloblastoma" OR
"Mesothelioma" OR "Neuroblastoma" OR "Rhabdomyosarcoma"
OR "Osteosarcoma")
2000-present
Cochrane Reviews and Other Reviews
Word variations not searched
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Search Strategy: PubMed Q1-3 (Original Research)
Database: PubMed; Date of Search: 1/30/17; 953 results
Set
Limit: Language
Limit: Exclude animal only
Limit: Exclude child only

Limit: Exclude subheadings

Limit: Publication Date (Original)
Limit: Publication Type Exclude
(Original)

Sedentary

Mortality OR Cardiovascular
Disease OR Cancer

Search Terms
(English[lang])
NOT ("Animals"[Mesh] NOT ("Animals"[Mesh] AND
"Humans"[Mesh]))
NOT (("infant"[Mesh] OR "child"[mesh] OR "adolescent"[mh])
NOT (("infant"[Mesh] OR "child"[mesh] OR "adolescent"[mh])
AND "adult"[Mesh]))
NOT (ad[sh] OR aa[sh] OR ai[sh] OR ci[sh] OR cn[sh] OR dh[sh] OR
de[sh] OR dt[sh] OR em[sh] OR en[sh] OR es[sh] OR eh[sh] OR
ge[sh] OR hi[sh] OR is[sh] OR ip[sh] OR lj[sh] OR ma[sh] OR mi[sh]
OR og[sh] OR ps[sh] OR py[sh] OR pk[sh] OR pd[sh] OR po[sh] OR
re[sh] OR rt[sh] OR rh[sh] OR st[sh] OR sd[sh] OR tu[sh] OR th[sh]
OR tm[sh] OR tr[sh] OR ut[sh] OR ve[sh] OR vi[sh])
AND ("2014/01/01"[PDAT] : "3000/12/31"[PDAT])
NOT (“comment”[Publication Type] OR “editorial”[Publication
Type] OR “review”[Publication Type] OR systematic[sb] OR
"meta-analysis"[publication type] OR “systematic review”[tiab]
OR “systematic literature review”[tiab] OR metaanalysis[tiab] OR
"meta analysis"[tiab] OR metanalyses[tiab] OR "meta
analyses"[tiab] OR "pooled analysis"[tiab] OR “pooled
analyses”[tiab] OR "pooled data"[tiab])
AND (("Sedentary lifestyle"[mh] OR "Computer time"[tiab] OR
"Computer use"[tiab] OR "Screen time"[tiab] OR "Sitting"[tiab]
OR "Television"[tiab] OR "TV viewing"[tiab] OR "TV
watching"[tiab] OR "Video game"[tiab] OR "Video gaming"[tiab])
OR (("Sedentary"[tiab] OR "Inactivity"[tiab] OR "Physically
inactive"[tiab] OR "Sedentarism"[tiab]) NOT medline[sb]))
AND (("Death"[mh] OR "Death"[tiab] OR "Dying"[tiab] OR
Fatal*[tiab] OR Mortalit*[tiab] OR "Postmortem"[tiab] OR
"Mortality"[mh] OR "Arteriosclerosis"[mh] OR "Death, sudden,
cardiac"[mh] OR "Heart failure"[mh] OR "Myocardial
ischemia"[mh] OR "myocardial infarction"[mh] OR "Stroke"[mh]
OR "Subarachnoid hemorrhage"[mh] OR "Aortic Aneurysm,
Thoracic"[mh] OR "Intracranial hemorrhages"[mh] OR
"neoplasms"[mh]) OR ((Arteriosclero*[tiab] OR
Atherosclero*[tiab] OR "Cerebral infarction"[tiab] OR
"Cerebrovascular diseases"[tiab] OR "Cerebrovascular
disease"[tiab] OR "Coronary heart disease"[tiab] OR "Heart
failure"[tiab] OR "Intracerebral Hemorrhage"[tiab] OR
"Intracerebral Hemorrhages"[tiab] OR "Intracranial
hemorrhage"[tiab] OR "Intracranial hemorrhages"[tiab] OR
"ischemic"[tiab] OR "myocardial infarction"[tiab] OR
"Stroke"[tiab] OR "Subarachnoid hemorrhages"[tiab] OR
"Subarachnoid hemorrhage"[tiab] OR "Cancer"[tiab] OR
22
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Set

Search Terms
"Neoplasm"[tiab] OR "Tumor"[tiab] OR "Carcinogenesis"[tiab] OR
"Leukemia"[tiab] OR "Lymphoma"[tiab] OR "Malignan*"[tiab] OR
"Blastoma"[tiab] OR "Tumour"[tiab] OR "Melanoma"[tiab] OR
"Myeloma"[tiab] OR "Carcinoma"[tiab] OR "Neoplasia"[tiab] OR
"Sarcoma"[tiab] OR "Tumors"[tiab] OR "Tumours"[tiab] OR
"Neoplasms"[tiab] OR "Adenosarcoma"[tiab] OR
"Angiosarcoma"[tiab] OR "Astrocytoma"[tiab] OR
"Cholangiocarcinoma"[tiab] OR "Chondrosarcoma"[tiab] OR
"Craniopharyngioma"[tiab] OR "Ependymoma"[tiab] OR
"Fibrosarcoma"[tiab] OR "Glioma"[tiab] OR "Langerhans Cell
Histiocytosis"[tiab] OR "Hodgkin's Disease"[tiab] OR
"Leiomyosarcoma"[tiab] OR "Medulloblastoma"[tiab] OR
"Mesothelioma"[tiab] OR "Neuroblastoma"[tiab] OR
"Rhabdomyosarcoma"[tiab] OR "Osteosarcoma"[tiab]) NOT
medline[sb]))
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Search Strategy: CINAHL Q1-3 (Original Research)
Database: CINAHL; Date of Search: 1/27/17; 49 results
Terms searched in title or abstract
Set
Sedentary

Mortality OR Cardiovascular
Disease OR Cancer

Original Research

Limits

Search Terms
Title and Abstract: ("Sedentary" OR "Sedentary lifestyle" OR
"Inactivity" OR "Physically inactive" OR "Sedentarism" OR
"Computer time" OR "Computer use" OR "Screen time" OR
"Sitting" OR "Television" OR "TV viewing" OR "TV watching" OR
"Video game" OR "Video gaming")
AND
("Death" OR "Dying" OR Fatal* OR Mortalit* OR "Postmortem"
OR Arteriosclero* OR Atherosclero* OR "Cerebral infarction" OR
"Cerebrovascular diseases" OR "Cerebrovascular disease" OR
"Coronary heart disease" OR "Heart failure" OR "Intracerebral
Hemorrhage" OR "Intracerebral Hemorrhages" OR "Intracranial
hemorrhage" OR "Intracranial hemorrhages" OR "ischemic" OR
"myocardial infarction" OR "Stroke" OR "Subarachnoid
hemorrhages" OR "Subarachnoid hemorrhage" OR "Cancer" OR
"Neoplasm" OR "Tumor" OR "Carcinogenesis" OR "Leukemia" OR
"Lymphoma" OR "Malignan*" OR "Blastoma" OR "Tumour" OR
"Melanoma" OR "Myeloma" OR "Carcinoma" OR "Neoplasia" OR
"Sarcoma" OR "Tumors" OR "Tumours" OR "Neoplasms" OR
"Adenosarcoma" OR "Angiosarcoma" OR "Astrocytoma" OR
"Cholangiocarcinoma" OR "Chondrosarcoma" OR
"Craniopharyngioma" OR "Ependymoma" OR "Fibrosarcoma" OR
"Glioma" OR "Langerhans Cell Histiocytosis" OR "Hodgkin's
Disease" OR "Leiomyosarcoma" OR "Medulloblastoma" OR
"Mesothelioma" OR "Neuroblastoma" OR "Rhabdomyosarcoma"
OR "Osteosarcoma")
NOT
(“systematic review” OR “systematic literature review” OR
metaanalysis OR "meta analysis" OR metanalyses OR "meta
analyses" OR "pooled analysis" OR “pooled analyses” OR "pooled
data")
Title or abstract
2014-present
English language
Peer reviewed
Exclude Medline records
Human
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Search Strategy: Cochrane Q1-3 (Original Research)
Database: Cochrane; Date of Search: 1/27/17; 325 results
Terms searched in title, abstract, or keywords
Set
Sedentary

Mortality OR Cardiovascular
Disease OR Cancer

Limits

Search Terms
Title, Abstract, Keywords: ("Sedentary" OR "Sedentary lifestyle"
OR "Inactivity" OR "Physically inactive" OR "Sedentarism" OR
"Computer time" OR "Computer use" OR "Screen time" OR
"Sitting" OR "Television" OR "TV viewing" OR "TV watching" OR
"Video game" OR "Video gaming")
AND
("Death" OR "Dying" OR Fatal* OR Mortalit* OR "Postmortem"
OR Arteriosclero* OR Atherosclero* OR "Cerebral infarction" OR
"Cerebrovascular diseases" OR "Cerebrovascular disease" OR
"Coronary heart disease" OR "Heart failure" OR "Intracerebral
Hemorrhage" OR "Intracerebral Hemorrhages" OR "Intracranial
hemorrhage" OR "Intracranial hemorrhages" OR "ischemic" OR
"myocardial infarction" OR "Stroke" OR "Subarachnoid
hemorrhages" OR "Subarachnoid hemorrhage" OR "Cancer" OR
"Neoplasm" OR "Tumor" OR "Carcinogenesis" OR "Leukemia" OR
"Lymphoma" OR "Malignan*" OR "Blastoma" OR "Tumour" OR
"Melanoma" OR "Myeloma" OR "Carcinoma" OR "Neoplasia" OR
"Sarcoma" OR "Tumors" OR "Tumours" OR "Neoplasms" OR
"Adenosarcoma" OR "Angiosarcoma" OR "Astrocytoma" OR
"Cholangiocarcinoma" OR "Chondrosarcoma" OR
"Craniopharyngioma" OR "Ependymoma" OR "Fibrosarcoma" OR
"Glioma" OR "Langerhans Cell Histiocytosis" OR "Hodgkin's
Disease" OR "Leiomyosarcoma" OR "Medulloblastoma" OR
"Mesothelioma" OR "Neuroblastoma" OR "Rhabdomyosarcoma"
OR "Osteosarcoma")
2014-present
Word variations not searched
Trials
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Appendix C: Literature Tree

Identification

Existing Systematic Reviews, Meta-Analyses, Pooled Analyses, and Reports Literature Tree

PubMed database
searching
N = 164

Cochrane database
searching
N = 37

CINAHL database
searching
N=4

Included

Eligibility

Screening

Records after duplicates removed
N = 201

Titles screened
N = 201

Excluded based on title
N = 153

Abstracts screened
N = 48

Excluded based on
abstract
N = 32

Full text reviewed
N = 16

Excluded based on
full text
N = 11

Articles included
N=5
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Identification

Original Research Literature Tree

PubMed database
searching
N = 953

Cochrane database
searching
N = 325

CINAHL database
searching
N = 49

Included

Eligibility

Screening

Records after duplicates removed
N = 1214

Titles screened
N = 1214

Excluded based on title
N = 1152

Abstracts screened
N = 62

Excluded based on
abstract
N = 24

Full text reviewed
N = 38

Excluded based on
full text
N = 33

Articles included
N=5
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Appendix D: Inclusion/Exclusion Criteria
Sedentary Subcommittee
Q3. What is the relationship between sedentary behavior and cancer mortality?
a. Is there a dose-response relationship? If yes, what is the shape of the relationship?
b. Does the relationship vary by age, sex, race/ethnicity, or socio-economic status?
c. Is the relationship independent of levels of light, moderate, or vigorous physical activity?
d. Is there evidence that bouts or breaks in sedentary behavior change are important factors?
Category
Publication
Language
Publication Status

Research Type

Study Subjects
Age of Study
Subjects
Health Status of
Study Subjects
Date of
Publication
Study Design

Inclusion/Exclusion Criteria

Notes/Rationale

Include:
 Studies published with full text in English
Include:
 Studies published in peer-reviewed journals
 Reports determined to have appropriate suitability
and quality by PAGAC
Exclude:
 Grey literature, including unpublished data,
manuscripts, abstracts, conference proceedings
Include:
 Original research
 Meta-analyses
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Include:
 Human subjects
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Sedentary behavior in
youth will be addressed
by youth subcommittee

Exclude:
 Nonambulatory adults
 Hospitalized patients
Include:
 Original research, systematic reviews, and metaanalyses published from 2000 to 2016
Include:
 Prospective cohort studies
 Systematic reviews
 Meta-analyses
 Reports determined to have appropriate suitability
and quality by PAGAC
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 Randomized controlled trials
 Non-randomized controlled trials
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Outcome

 Retrospective cohort studies
 Case-control studies
 Narrative reviews
 Commentaries
 Editorials
 Cross-sectional studies
 Before-and-after studies
Include studies in which the exposure is:
 All types of sedentary behavior
Exclude:
 Studies that use sedentary behavior solely as a
confounding variable
Include studies in which the outcome is:
 Cancer mortality
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