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Daily sedentary time and its association with risk
for colorectal cancer in adults
A dose–response meta-analysis of prospective cohort studies
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Abstract
Sedentary behavior is emerging as an independent risk factor for health. However, previous studies have indicated that sedentary
behaviors are associated with the colorectal cancer risk, but presented controversial results.
Studies in PubMed and EMBASE were searched update to February 2017 to identify and quantify the potential dose–response

association between daily sedentary time and colorectal cancer.
Twenty-eight eligible studies involving a total of 47,84,339 participants with 46,071 incident cases were included in this meta-

analysis. Our results showed statistically significant association between prolong television viewing time and colorectal cancer (odds
ratio [OR] 1.17, 95% confidence interval [CI] 1.09–1.24, P< .001). Additionally, we obtained the best fit at an inflection point of 2hours
per day in piecewise regression analysis, the summary relative risk (RR) of colorectal cancer for an increase of 2hours per day
television viewing was 1.07 (95% CI 1.05–1.10, P< .001). Furthermore, prolong occupational sitting time was correlated with a
significantly higher risk of colorectal cancer (OR 1.15, 95%CI 1.08–1.22, P< .001), increasing 2hours per day of occupational sitting
time per day was associated with a 4% incremental in the risk of colorectal cancer (RR 1.04, 95%CI 1.01–1.08). Additionally, prolong
total sitting time was associated with a significantly higher risk of colorectal cancer (OR 1.06, 95%CI 1.03–1.09, P< .001). Increasing
2hours of total sitting time per day was associated with a 2% incremental in the risk of colorectal cancer (RR 1.02, 95%CI 1.01–1.06).
Subgroup meta-analyses in study design, study quality, number of participants, and number of cases showed consistent with the
primary findings.
Prolonged television viewing, occupational sitting time, and total sitting time are associated with increased risks of colorectal

cancer.

Abbreviations: CI = confidence interval, RCS = restricted cubic splines, RRs = relevant risks, TV = television.
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1. Introduction

Colorectal cancer is the third most frequent malignancies
cancer.[1] The etiology of colorectal cancer involves both genetic
and environmental factors. Therefore, understanding the impact
of environmental factors on colorectal cancer will help to prevent
colorectal cancer. Previous studies investigating have showed that
sedentary behavior is emerging as an independent risk factor for
health.[2]

Sedentary behaviors, defined as in sitting or reclining posture
behavior characterized by <1.5 MET (multiples of the basal
metabolic rate),[3] such as television (TV) viewing, computer use,
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lying down, reading, or car-driving that are associated with
increased all-cause mortality.[4] This behavior is not a synonym
for lack of physical activity, but considered distinct from
inactivity. Adults should have in at least 150 minutes of
moderate-intensity aerobic physical activity throughout the week
in World Health Organization recommendation to reduce the
risk of cardiovascular disease, type 2 diabetes, and certain
cancers.[5] However, only a small percentage of adults meet this
recommendation because of social and technological changes.[6]

Previous studies have examined the association between
sedentary behaviors and risk of colorectal cancer. However,
the relationship between prolonged daily sedentary time and risk
of colorectal cancer remains controversial.[7–34] Additionally,
daily sedentary time associatedwith colorectal cancer risk has not
been quantitatively assessed in a meta-analysis. Thus, to clarify
and quantitative assessed daily sedentary time in relation to
colorectal cancer, we performed this comprehensive meta-
analysis, aiming to identify the contribution of daily sedentary
time to colorectal cancer and quantitatively assessed daily
sedentary time in relation to colorectal cancer.
2. Methods

Ourmeta-analysis was conducted according to theMeta-analysis
Of Observational Studies in Epidemiology (MOOSE) check-
list.[35] There are no ethical issues involved in our study for our
data were based on published studies.
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Figure 1. Flow diagram of the study selection process.
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2.1. Search strategy

We included eligible studies to investigate the relationship
between daily sedentary time and colorectal cancer risk in general
adult populations. To develop a flexible, nonlinear, r meta-
regression model, we required that an eligible study should have
categorized into 3 or more levels. If multiple publications were
available for a study, we included the longest follow-up study.
PubMed and EMBASE were searched for studies that were

published update to February 2017, with keywords including
“colorectal cancer” AND “television” or “TV” or “sedentary”
or “sitting” or “screen time” or “occupational time.”We refer to
the relevant original essays and commentary articles to determine
further relevant research. Eligible study was also included
through the reference lists of relevant review articles.

2.2. Study selection

Two independent researchers investigate information the
correlation between daily sedentary time and colorectal cancer
risk: outcome was colorectal cancer; the relative risks (RRs) at
least 3 quantitative categories of daily sedentary time and
colorectal cancer risk with 95% confidence intervals (CIs).
Moreover, we precluded nonhuman studies, reviews, meta-
analyses, editorials, and published letters. To ensure the correct
identification of qualified research, the 2 researchers read the
reports independently, and the disagreements were resolved
through consensus by all of the authors.

2.3. Data extraction

Standardized data collection tables were used to extract data.
Each eligible article information was extracted by 2 independent
researchers. We extracted the following information: first author;
publication year; mean value of age; country; study name; sex;
cases and participants; the categories of tooth loss; RR or odds
ratio (OR). We collected the risk estimates with multivariable-
adjusted. The disagreements were resolved through consensus by
all of the authors.

2.4. Statistical analysis

We pooled RR estimates to measure the association between
daily sedentary time and colorectal cancer risk; the hazard ratios
(HRs) were considered equivalent to the RR.[36] Results in
different subgroups of daily sedentary time and colorectal cancer
risk were treated as 2 separate reports.
Due to different cut-off points for categories in the included

studies, we performed a RR with 95% CI by increased 2hours of
sedentary time per day using the method recommended by
Greenland, Longnecker, and Orsini et al. Dose of sedentary time
used the median sedentary time. If the median sedentary time
category was not available, the midpoint of the upper and lower
boundaries was considered the dose of each category. In addition,
restricted cubic splines (RCS) were used to evaluate the nonlinear
association between sedentary time and colorectal cancer risk,
with 3 knots at the 10th, 50th, and 90th percentiles of the
distribution. A flexible meta-regression based on RCS function
was used to fit the potential nonlinear trend, and generalized
least-square method was used to estimate the parameters. This
procedure treats statin use (continuous data) as an independent
variable and log of RR of diseases as a dependent variable, with
both tails of the curve restricted to linear. A P value is calculated
for linear or nonlinear by testing the null hypothesis that the
coefficient of the second spline is equal to 0.[37]
2

STATA software 12.0 (STATACorp, College Station, TX) was
used to evaluate the relationships between sedentary behavior
and colorectal cancer. Q test and I2 statistic were used to assess
heterogeneity among studies. Random-effect model was chosen if
PQ< .10 or I2>50%, otherwise, fixed-effect model was applied.
Begg and Egger tests were used to assess the publication bias of
each study. P< .05 was considered significant for all tests.

3. Results

3.1. Literature search results

Figure 1 shows literature research and selection. A total of 2601
studies from PubMed and 3723 studies from EMBASE were
selected. After exclusion of duplicates and studies that did not
fulfill the inclusion criteria, 28 studies were chosen, and the data
were extracted. These studies were published update to February
2017. Twelve reports for TV viewing time, 54 reports for
occupational sitting time, and 6 reports for total sitting time.

3.2. Study characteristics

The characteristics of the included studies of sedentary behavior
and colorectal cancer risk are shown in the Tables 1 and 2.
Among the selected studies, 5 studies including 12 reports
focused on TV viewing time and colorectal cancer, Twenty-three
including 54 reports focused on TV occupational sitting and
colorectal cancer, and 6 studies including 6 reports focused on
total sitting time and colorectal cancer.

3.3. Daily TV viewing time and colorectal cancer

Twelve independent reports from 5 studies investigated the
relationship between daily TV viewing time and the colorectal
cancer risk. The results of TV viewing and colorectal cancer risk
are shown in Table 3. Compared with the lowest daily TV
viewing time, daily TV viewing time is significantly associated
with a higher risk of colorectal cancer (pooled RR 1.17, 95% CI
1.09–1.24, P< .001). We found no evidence of between-study
heterogeneity (I2=0.0%, P= .704) and we observed no evidence
of publication bias (Egger asymmetry test, P= .185) (Table 4).
Furthermore, prolonged daily TV viewing time was associated
with a significantly higher risk in colon (RR 1.23, 95% CI
1.08–1.39) and rectal (RR 1.15, 95% CI 1.07–1.23) cancer.
Additionally, we obtained the best fit at an inflection point of



Table 1

Characteristics of participants in included studies of daily sedentary time in relation to risk of colorectal cancer in adults.

Author (y)
Study
design Country

Sex of
population

Age at
baseline (y)

No. of
participants Endpoints (no. of cases)

Quality
score

Garabrant et al (1984)[28] Cohort USA Male 20–64 4163 326 Colon; 104 rectal 4
Weiderpass et al (2003)[7] Cohort Finland Female 25–65 892,591 NA 4
Moradi et al (2008)[8] Cohort Sweden Mix 922,266 Male: 5900 colon; 4206 rectal;

female: 2000 colon; 1122 rectal
4

Howard et al (2008)[9] Cohort USA Mix 50–71 488,720 Male: 3240 colon; female: 1482
colon

6

Gerhardsson et al (1986)[10] Cohort Sweden Male 20–64 1,223,908 5100 Colon; 4533 rectal 5
Fraser and Pearce (1993)[11] Cohort New Zealand Male 15–64 2503 180 Colon; 430 rectal 3
Thune and Lund (1996)[12] Cohort Norway Mix 58.1 81,243 Male: 236 colon; 170 rectal; female:

99 colon; 58 rectal
5

Colbert et al (2001)[13] Cohort Finland Male 50–69 29,133 152 Colon; 104 rectal 5
Johnsen et al (2006)[14] Cohort Danish Mix 50–64 54,478 Male: 140 colon; female: 157 colon 6
Parent et al (2011)[27] Case control Canada Male 58.9 4264 496 Colon; 249 rectal 5
Tang et al (1999)[26] Case control China Male 33–81 326 Male: 43 colon; 49 rectal; female:

27 colon; 44 rectal
4

Tavani et al (1999)[25] Case control Italian Mix 19–74 5379 Male: 688 colon; female: 537 colon 4
Levi et al (1999)[24] Case control Sweden Mix 27–74 714 119 Colon; 104 rectal 4
Dosemeci et al (1993)[23] Case control Turkey Mix <55 6236 93 Colon; 102 rectal 4
Boyle et al (2001)[22] Case control Australia Mix 40–79 1848 534 Colon; 318 rectal 5
Whittemore et al (1990)[21] Case control USA and China Mix 20–80 1728 USA—male: 179 colon, 105 rectal;

female: 114 colon, 75 rectal;
China—male: 95 colon, 131
rectal; female: 78 colon, 128
rectal

3

Peters et al (1989)[20] Case control USA Male 25–45 294 41 Rectal 4
Arbman et al (1993)[19] Case control Sweden Mix 40–75 1172 98 Colon; 79 rectal 3
Vetter et al (1992)[18] Case control Turkey Mix 14–97 417 87 Colon 4
Campbell et al (2013)[17] Cohort USA Mix NA 184,194 1664 Colon; 598 rectal 6
Simons et al (2013)[16] Cohort New Zealand Mix 61.3 120,852 Male: 1165 colon, 464 rectal;

female: 1109 colon
5

Friedenreich et al (2006)[15] Cohort International Mix 51.9 413,044 1094 Colon; 599 rectal 5
Arem et al (2015)[34] Cohort USA Mix 50–71 5414 863 Colorectal 6
Blanc-Lapierre (2017)[29] Case control Canada Mix 35–70 3615 439 Colon; 236 rectal 5
Cao et al (2015)[30] Cohort USA Male 40–75 31,065 2257 Colon; 734 rectal 6
Cao et al (2015)[31] Cohort USA Male 40–75 51,529 241 Colorectal 5
Keum et al (2016)[32] Cohort USA Female 30–55 106,521 Male: 596 colon, 210 rectal; female:

884 colon, 215 rectal
7

Patel et al (2015)[33] Cohort USA Mix 50–74 146,722 Male: 1165 colorectal; female: 1109
colorectal

6
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2hours per day in piecewise regression analysis, increase 2hours
of TV viewing per day was associated with a 7% increment in the
risk of colorectal cancer (RR 1.07, 95% CI 1.05–1.10) (Fig. 2).

3.4. Daily total sitting time and colorectal cancer

Six independent reports from 3 studies investigated the
relationship between daily total sitting time and the colorectal
cancer risk. Compared with the lowest daily total sitting time,
daily total sitting time is significantly associated with a higher risk
of colorectal cancer (RR 1.06, 95% CI 1.03–1.09, P< .001)
(Table 3). We found no evidence of between-study heterogeneity
(I2=35.4%, P= .171) and we observed no evidence of publica-
tion bias (Egger asymmetry test, P= .284) (Table 4). Further-
more, prolonged daily total sitting time was associated with a
significantly higher risk in colon (RR 1.03, 95% CI 1.01–1.06)
and rectal (RR 1.42, 95% CI 1.04–1.79) cancer. In addition,
increased 2hours of total sitting time per day was associated with
a 2% increment in the risk of colorectal cancer (RR 1.02, 95%CI
1.01–1.06) (Fig. 2).
3

3.5. Daily occupational sitting time and colorectal cancer

Fifty-four independent reports from 21 studies investigated the
associationbetweendaily total sitting time and the colorectal cancer
risk. Compared with the lowest daily occupational sitting time,
daily occupational sitting time is significantly associated with a
higher risk of colorectal cancer 1.15 (95%CI 1.08–1.22, P< .001)
(Table 3). We found evidence of between-study heterogeneity (I2=
53.9%, P= .000), but we observed no evidence of publication bias
(Egger asymmetry test,P= .192) (Table 4). Furthermore, prolonged
daily occupational sitting time was associated with a significantly
higher risk in colon (RR 1.24, 95% CI 1.19–1.29) and rectal (RR
1.07, 95% CI 1.04–1.79) cancer. In addition, increased 2hours of
total sitting time per daywas associated with a 3% increment in the
risk of colorectal cancer (RR 1.03, 95% CI 1.01–1.14) (Fig. 2).

3.6. Subgroup analyses

Subgroup meta-analyses in study design, study quality, number
of participants, and number of cases showed consistency with the
primary findings (Table 3).

http://www.md-journal.com


Table 2

Outcomes and covariates of included studies of daily sedentary time in relation to risk of colorectal cancer in adults.

Author (y) Endpoints
Case

ascertainment Category and relative risk (95% CI) Covariates in fully adjusted model

Campbell et al (2013)[17] Total sitting time Self-reported Prediagnosis sitting time: <3h/d, 1.0 (reference);
>3 to <6, 1.10 (0.87, 1.38); ≥6, 1.33 (0.96,
1.84); postdiagnosis sitting time: <3h/d, 1.0
(reference); >3 to <6, 1.23 (0.84, 1.78); ≥6,
1.62 (1.07,2.44)

Adjusted for age at diagnosis; sex; smoking status;
body mass index; red meat intake; Surveillance,
Epidemiology, and End Results (SEER) summary
stage at diagnosis; recreational physical activity;
and education.

Dosemeci et al (1993)[23] Occupational
sitting time

Self-reported Colon: <2h/d, 1.0 (reference); >2 to <6, 1.7
(1.0, 2.8); ≥6, 1.4 (0.5,4.1); rectum: <2h/d,
1.0 (reference); >2 to <6, 1.0 (0.6, 1.7); ≥6,
1.1 (0.4, 2.6)

Adjusted for socioeconomic status

Howard et al (2008)[9] TV viewing time;
total sitting time

TV viewing time: Men—<3h/d, 1.0 (reference);
>3 to <4, 1.14 (1.00, 1.30); >5 to <6, 1.22
(1.03, 1.45); >7 to <8, 1.15 (0.81, 1.63); ≥9,
1.56 (1.11,2.20); Women—<3h/d, 1.0
(reference); >3 to <4, 0.94 (0.78, 1.13); >5 to
<6, 1.03 (0.82, 1.30); >7 to <8, 1.04 (0.68,
1.58);≥9, 1.45 (0.99, 2.13); total sitting time:
men—<3h/d, 1.0 (reference); >3 to <4, 1.20
(1.01, 1.43); >5 to <6, 1.21 (1.02, 1.44); >7
to <8, 1.23 (1.01, 1.50); ≥9, 1.22 (0.96,1.55);
women—<3h/d, 1.0 (reference); >3 to <4,
0.96 (0.77, 1.19); >5 to <6, 1.04 (0.84, 1.30);
>7 to <8, 0.96 (0.73, 1.26); ≥9, 1.23
(0.89,1.70)

Adjusted for age, smoking, alcohol consumption,
education, race, family history of colon cancer,
total energy and energy-adjusted intake of red
meat, calcium, whole grains, fruits, and
vegetables. Models for women are adjusted for
menopausal hormone therapy. Low intensity and
moderate to vigorous intensity physical activity are
mutually adjusted, and sedentary behavior
variables are adjusted for total physical activity

Patel et al (2015)[33] Total sitting time Self-reported Men: <3h/d, 1.0 (reference); >3 to <5, 0.95
(0.84, 1.07); ≥6, 1.01 (0.87,1.18); women:
<3h/d, 1.0 (reference); >3 to <5, 0.89 (0.78,
1.01); ≥6, 0.95 (0.79,1.15)

Adjusted for physical activity (exercise, daily-life, and
light housekeeping), race, smoking status,
duration and frequency of smoking among current
smokers, years since quitting among former
smokers, education, alcohol consumption, total
energy intake, red/processed meat intake, family
history of cancer, prevalent chronic disease,
diabetes, and BMI

Simons et al (2013)[16] Occupational
sitting time

Self-reported Colon: <2h/d, 1.0 (reference); >2 to <6, 1.35
(1.12, 1.64); ≥6, 1.39 (1.12,1.72); rectum:
<2h/d, 1.0 (reference); >2 to <6, 1.28 (0.97,
1.67); ≥6, 0.91 (0.68,1.22)

Adjusted for age, family history of colorectal cancer,
smoking status, alcohol intake, body mass index
(measured and defined as weight [kg]/height
[m2]), meat intake, processed meat intake, and
total energy intake

Arem et al (2015)[34] TV viewing time Self-reported Prediagnosis sitting time: <2h/d, 1.0 (reference);
>3 to <4, 1.04 (0.91, 1.19); ≥5, 1.18 (0.82,
1.68); postdiagnosis sitting time: <2h/d, 1.0
(reference); >3 to <4, 0.90 (0.56, 1.46); ≥5,
1.45 (0.85, 2.47)

Adjusted for age as the underlying time metric and
adjusted for sex (male, female), tumor site (colon,
rectum), tumor grade, tumor stage (local,
regional), surgery (yes, no), radiation (yes, no),
chemotherapy (yes, no), time reported in
moderate to vigorous leisure time physical activity,
and smoking status (never, former, current), body
mass index (continuous), and self-reported health
(excellent/very good, good, fair, poor)

Cao et al (2015)[30] TV viewing time;
occupational
sitting time

Self-reported TV viewing time: <1h/d, 1.0 (reference); >1 to
<2,1.09 (1.01, 1.17); >2 to <3, 1.16 (1.06,
1.27); ≥3, 1.17 (0.97,1.25); occupational sitting
time: <1h/d, 1.0 (reference); >1 to <2, 0.99
(0.90, 1.08); >2 to <3, 1.05 (0.94, 1.16); ≥3,
0.97 (0.88, 1.06)

Adjusted for age, time period of endoscopy, number
of reported endoscopies, time since most recent
endoscopy, and reason for current endoscopy,
family history of colorectal cancer, history of
diabetes, height, alcohol intake, smoking, aspirin
use, total calorie, folate, calcium intake, and red
and processed meat intake

Cao et al (2015)[31] TV viewing time Self-reported Prediagnosis sitting time: <1h/d, 1.0 (reference);
>1 to <2, 0.84 (0.56, 1.25); >2 to <3, 1.15
(0.75, 1.78); ≥3, 2.13 (1.31, 3.45);
postdiagnosis sitting time: <1h/d, 1.0
(reference); >1 to <2, 0.62 (0.27, 1.41); >2 to
<3, 0.68 (0.30, 1.54); ≥3, 1.45 (0.73, 2.87)

Adjusted for age at diagnosis, years of diagnosis,
stage of disease, grade of differentiation, tumor
location, and postdiagnostic smoking status;
results were similar if additionally adjusted for
regular aspirin use, alcohol, folate, calcium, red
meat, and energy intake

Keum et al (2016)[32] TV viewing time;
occupational
sitting time

Self-reported TV viewing time: women—<1h/d, 1.0 (reference);
>1 to <2,1.06 (0.90, 1.25); >2 to <3, 1.05
(0.89, 1.24); ≥3, 1.21 (1.02, 1.43); men—<1
h/d, 1.0 (reference); >1 to <2, 0.97 (0.83,
1.14); >2 to <3, 0.94 (0.78, 1.14); ≥3, 1.06
(0.84, 1.34); occupational sitting time: women
—<1h/d, 1.0 (reference); >1 to <2,0.98 (0.85,
1.14); >2 to <3, 0.87 (0.72, 1.04); ≥3, 1.14
(0.94,1.38); men—<1h/d, 1.0 (reference); >1
to <2, 0.84 (0.69, 1.07); >2 to <3, 0.80
(0.61, 1.04); ≥3, 1.08 (0.84, 1.37)

Adjusted for age and questionnaire cycle; adjusted
for race, physical activity, family history of colon
cancer, personal history of endoscopy and polyps,
smoking habits, baseline aspirin use, current
multivitamin use, intakes of total calorie, alcohol,
red and processed meat, fiber, total folate at
baseline, total calcium at baseline, total vitamin D,
and menopausal status and hormone use. Aspirin
use, folate intake, and calcium intake were
adjusted for using values at the analysis baseline,
whereas the rest were adjusted for using
cumulative updated values

BMI=body mass index, CI= confidence interval.
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Table 3

Stratified analyses of relative risk of colorectal cancer in adults.

No. of
reports

Relative
risk (95% CI)

P for
heterogeneity I2

P for
test

TV viewing time
Total 12 1.17 (1.09–1.24) .704 0.0% <.001
Colon 6 1.23 (1.08–1.39) .733 0.0% <.001
Rectal 6 1.15 (1.07–1.23) .502 0.0% <.001

Subgroup analyses for TV viewing time
No. of participants
≥10 000 10 1.16 (1.09–1.24) .574 0.0% <.001
<10 000 2 1.13 (1.06–1.21) .564 0.0% <.001

No. of cases
≥1000 8 1.37 (1.16–1.59) .823 0.0% <.001
<1000 4 1.14 (1.06–1.21) .941 0.0% <.001

Study quality
Score ≥6 10 1.26 (1.12–1.40) .776 0.0% <.001
Score<6 2 1.13 (1.05–1.22) .664 0.0% <.001

Total sitting time
Total 6 1.06 (1.03–1.09) .171 35.4% <.001
Colon 4 1.03 (1.01–1.06) .334 11.7% <.001
Rectal 2 1.42 (1.04–1.79) .485 0.0% <.001

Subgroup analyses for total sitting time
Duration of follow-up
≥8 y 2 1.13 (1.07–1.20) .068 46.9% <.001
<8 y 4 1.06 (1.01–1.13) .694 0.0% <.001

Study quality
Score ≥6 4 1.19 (1.09–1.29) .154 33.0% <.001
Score <6 2 1.08 (1.02–1.15) .661 0.0% <.001

Occupational sitting time
Total 54 1.15 (1.08–1.22) .000 53.9% <.001
Colon 29 1.24 (1.19–1.29) .026 36.7% <.001
Rectal 25 1.07 (1.01–1.14) .010 44.3% <.001

Subgroup analyses for occupational sitting time
Study design
Case control 14 1.26 (1.07–1.46) .776 0.0% <.001
Cohort 40 1.13 (1.06–1.21) .000 62.6% <.001

No. of participants
≥10,000 16 1.12 (1.05–1.20) .775 0.0% <.001
<10,000 38 1.02 (1.00–1.05) .061 59.2% <.001

No. of cases
≥1000 18 1.05 (1.03–1.12) .048 62.1% <.001
<1000 36 1.14 (1.06–1.22) .887 0.0% <.001

Study quality
Score ≥6 16 1.07 (1.00–1.14) .035 51.6% <.001
Score <6 38 1.09 (1.05–1.18) .853 0.0% <.001

CI= confidence interval, TV= television.

Table 4

Publication bias analysis of the meta-analysis.

Test t 95% CI P

TV viewing time Begg test .315
Egger test �1.07 �1.61, 0.55 .185

Occupational sitting time Begg test .326
Egger test �1.41 �3.89, 0.90 .192

Total sitting time Begg test .616
Egger test 1.44 �0.51, 2.49 .284

CI=confidence interval, TV= television.
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3.7. Publication bias

Each study in this meta-analysis was performed to evaluate the
publication bias by both Begg funnel plot and Egger test. P> .05
was considered no publication bias. The results show no obvious
Figure 2. Dose–response relationship between daily se

5

evidence of publication bias was found in the associations
between TV viewing, total sitting time, and occupational sitting
time and risk for colorectal cancer (Table 4).
4. Discussion

Prolonged sedentary time association with colorectal cancer is
biologically plausible. Sedentary behavior is often accompanied
by concurrent intake of foods and food advertising on TV may
promote an unhealthy diet.[38–40] Keum et al[32] and Johnsen
et al[14] found that sedentary time did not associate with
colorectal cancer risk. However, other articles hold the opposite
view on TV viewing time and colorectal cancer risk. Collectively,
these data suggest that sedentary time play an important role in
colorectal cancer, but it may act diversely. Thus, we perform this
meta-analysis to investigate the pooled effect size of this
association.
To our knowledge, this is the first study to identify and

quantify the potential dose–response association between daily
sedentary time and colorectal cancer in adults in a large cohort.
The primary finding in our meta-analysis is that prolong TV
viewing time, total sitting time, and occupational sitting time are
associated with increased colorectal cancer risk. Increasing 2
hours per day of TV viewing is associated with a 7% incremental
risk of colorectal cancer, increasing 2hours per day of
occupational sitting time is associated with a 4% incremental
risk of colorectal cancer, and increasing 2hours per day of total
sitting time is associated with a 2% incremental risk of colorectal
cancer. Furthermore, a publication bias existed in recessive
model, indicating number of studies in the current meta-analysis.
Taken together, our meta-analysis stably showed significant
association between prolong TV viewing time, total sitting time,
and occupational sitting time and colorectal cancer risk
We performed this comprehensive meta-analysis; however,

some limitations must be considered in the current meta-analysis.
First, different sex of population should be included in this meta-
analysis to explore the impact of different sex of population on
sedentary time and colorectal cancer in adults. Second, we only
dentary time and risk of colorectal cancer in adults.

http://www.md-journal.com


[19] Arbman G, Axelson O, Fredriksson M, et al. Do occupational factors
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selected literature that was written in English, which may have
resulted in a language or cultural bias; other languages should
also be chosen in the future. Third, there might be insufficient
statistical power to check the association.
In conclusion, our meta-analysis suggests prolonged TV

viewing, occupational sitting time, and total sitting time was
independently associated with deleterious colorectal cancer in
adults. However, large sample size, different ethnic population,
and different sex of population are warranted to validate this
association.
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