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Physical inactivity has become a public health issue in Canada and 
globally [1,2], which has led to cardiovascular/coronary artery disease 
(CVD/CAD) becoming the most common and expensive medical 
condition affecting the work force [3]. Based on recent data, 85% of 
Canadian adults do not meet Canada’s physical activity guidelines 
of 150 min/week of moderate-to-vigorous physical activity [4]. Data 
from the late 1990 estimated 19% of the coronary artery disease cases 
in Canadian men were directly due to physical inactivity [5], 53% of 
the Canadian population was inactive [6], resulting in an estimated 
financial burden (from both genders) of approximately $5.0 billion 
(2.6% of all health/medical care costs) on the health care system and 
economy [5]. By 2009, the total health care costs in Canada of physical 
inactivity escalated to $6.8 billion (3.8% of all Canadian health/medical 
care costs); $2.4 billion in direct costs and $4.3 billion indirect costs 
[7]. According to Janssen [7], “Direct costs refer to the value of goods 
and services for which payment was made and resources used in 
treatment, care, and rehabilitation related to illness or injury (hospital 
care expenditures, drug expenditures, physician care expenditures, 
expenditures for care in other institutions, and additional direct health 
expenditures). Indirect costs refer to the value of economic out-put lost 
because of illness, injury-related work disability, or premature death.” 
Obesity, inactivity and related healthcare costs for Australia, New 
Zealand, United Kingdom, and the USA are presented in table 1. 

Most people consider health/medical care being related to diseases 
and thus do not consider the deferential effects of being inactive. 
Also, many people consider being inactive only leads to weight gain/
being overweight. However, researchers have continually stated that 
many diseases are a result of the inactive lifestyle/behaviours [3-5,7,8]. 
Further, seven chronic diseases have been consistently associated with 
being inactive. These chronic diseases include, (1) coronary artery 
disease, (2) stroke, (3) hypertension, (4) colon cancer, (5) breast cancer 
(in women only), (6) type 2 diabetes, and (7) osteoporosis [5], while 
Janssen [7], went further and stated that the relative risk increased 
between 21% (breast cancer) and 74% (type 2 diabetes) in physically 
inactive adults when compared to active adults. In addition, the same 
authors stated that the “population attributable risk” (defined by the 
respective authors as, population at risk of the respective chronic 
illnesses as a result of an inactive lifestyle) ranged between 23.0% for 
hypertension and 38.0% for type 2 diabetes within Canadian men, and 
between 15.3% for breast cancer and 39.0% for type 2 diabetes within 
Canadian women (Table 2) [7]. It should be noted from table 2, women 
have a higher “attributable risk” for all seven chronic diseases. 

Many individuals may consider themselves to lead an ‘active’ lifestyle 
by meeting the present recommended 150 minutes (approximately 21 

minutes per/day) of weekly exercise. However, researchers suggest that 
an ‘active’ individual might engage in 30 minutes each day of brisk 
physical activity, walking or jogging (and in doing so meet current 
health guidelines on physical activity, 150 minutes/week), but this still 
leaves some 12.25 to 14.25 waking hours allocated to sitting/standing 
and light-intensity ambulatory activities [9,10]. Dunstan et al. [8], 
presented a adult sedentary behaviour daily activity ‘model’ which 
illustrates the daily schedules of most ‘active’/working individuals 
(Table 3). Inactive or sedentary lifestyle (defined as, “A distinct class of 
behaviours (e.g., sitting, watching TV, driving) characterized by little 
physical movement and low energy expenditure”) has a direct negative 
influence on metabolism, bone mineral content and cardiovascular 
health (Table 4) [11]. In addition to these three health concerns, 
epidemiological evidence has linked sedentary lifestyle to increased 
health risk of cancer, metabolic health, obesity, and psychosocial 
problems (Table 5). 

Understanding the definition of a sedentary lifestyle as well as the 
relationships between sedentary lifestyle and health outcomes is crucial 
in changing our behaviour to lead a healthy independent way of life, 
especially after the retirement age and beyond. Some may argue that 
the determinants of inactive behaviour need to be addressed before 
implementation of any strategies involving an active lifestyle. However, 
over the past 25-30 years, we have shifted from an active and healthy 
to a sedentary and unhealthy lifestyle due to various changes in society; 
one example being, not walking to the supermarket located only three 
or four blocks away. A large part of this societal shift could be the result 
of availability of technology (facsimiles, mobile phones, electronic mail, 
and the automobile), which was supposed to assist with increasing a 
person’s leisure/activity time, but has resulted in the opposite, and we 
are now spending more time being inactive/sitting. As such, one must 
consider the decrease in an active lifestyle being associated with a huge 
increase in the incidences of various health concerns listed above. This 
is especially true, when one considers that between 2007 and 2009 in 
Canada, only 15% of adults were getting the recommended 150 minutes 
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Country Obesity levels (%)*[12-14] Inactivity levels (%) Economic Costs converted to US$
Australia 24.6 72.4† [15] $60 billion†† [16]

New Zealand 26.5 32.0‡ [17] $113 [18]-830 [19] million‡‡
United Kingdom 23.0-26.1 34.0¶ [20,21] $757 million [22]-$11.1 billion [23,24]¶¶

United States 33.8-35.7 51.2 [25]-66.5 [26,27] $78.5 [28]–$147 [29] billion***

Adult defined as age 16+, except otherwise listed
Obesity rates are defined as the percentage of the population with a Body Mass Index (BMI) over 30.
*2009 objectively measured data, based on health examinations.
†2006-2007 self reported data. Perform no activity or less than 2.5 hours per week of physical activity.
‡2006-2007 data self reported data. Age = 18+ year. 72.4% reported as being sedentary or engaging in inadequate (low frequency, intensity and duration) of exercise.
¶2008 self reported data. Percentage of individuals not reaching Government recommendations of 30 minutes of physical activity on at least five days a week 
for adults.
**2007 and 2008 self-reported data. Defined as “Insufficient physical activity”: performing >10 minutes total per week of moderate or vigorous-intensity lifestyle activities 
(i.e., household, transportation, or leisure-time activity), but less than the recommended level of activity and “Inactivity”: performing <10 minutes total per week of moderate 
or vigorous-intensity lifestyle activities (i.e., household, transportation, or leisure-time activity). “Recommended physical activity”: can include moderate-intensity activities 
in a usual week (i.e., brisk walking, bicycling, vacuuming, gardening, or anything else that causes small increases in breathing or heart rate) for greater than or equal to 30 
minutes per day, greater than or equal to 5 days per week; or vigorous-intensity activities in a usual week (i.e., running, aerobics, heavy yard work, or anything else that 
causes large increases in breathing or heart rate) for greater than or equal to 20 minutes per day, greater than or equal to 3 days per week or both.
††2008 estimate of Australian$58 billion for health system and loss of productivity, and careers’ costs.
‡‡1991 estimate of NZ$135 million for health care costs attributable to obesity for the six conditions (non-insulin dependent diabetes, coronary heart disease, hypertension, 
gallstone disease, post-menopausal breast cancer and colon cancer) [18] and 2006 estimates of NZ$$784 to NZ$911million for costs of health care and lost productivity 
attributable to overweight and obesity [19].
¶¶1998 estimate available for only England; £479.3 million [22] and 2007 estimate of £11.1 billion [23,24] for treating overweight and obesity, and related morbidity.
***1998 [28] and 2009 [29] estimate for direct costs related to overweight and obesity.

Table 1: Adult Population (sum of both genders) Considered Obese, Inactive, and Related Economic Costs.

Table 2: Physical Inactivity and estimates for population attributable risk (%) for Canadian Men and Women 2009 [7].

Coronary artery disease Stroke Hypertension Colon cancer Breast cancer Type 2 diabetes Osteoporosis
Men 26.6 24.9 23.0 23.5 NA 38.0 32.1

Women 27.1 25.7 23.7 24.2 15.3 39.0 33.0

mins = minutes

Table 3: Sedentary behaviour daily activity ‘model’ over a typical adult waking hours. Modified from Dunstan et al. [8].

7:00AM 8:00AM 9:00AM 5:00PM 7:00PM 11:00PM
AWAKE

Brisk walk 
(30 mins)

Breakfast (15 mins) Work on computer (3.5 hours) Commute from work (45 mins) Watch TV (2-4 hours)
Commute

to work (45 mins)
Lunch

(30 mins)
Dinner

(30 mins)
Work on computer (4.0 hours)

SLEEP
Exercise
0.5 hours

Inactive/Sitting
12.25 to 14.25 hours

House chores /Work tasks hours unaccounted 

↑ = increase; ↓ = decrease; HDL = High density lipoprotein; LPL = Lipoprotein lipase

Table 4: Effect of inactive/sedentary lifestyle on health body physiology.

Factor(s) & Author(s) Sedentary Activity(ies)/Subjects Effect(s)/Test(s) Outcome
Metabolic Dysfunction

Humburg et al. [30] 5 days of complete bed rest in 22 volunteers who remained 
in bed for 23.5 hours/day

*No change in body weight
*Significant ↑ total cholesterol, plasma triglycerides, glucose, 
and insulin resistance

Yanagibori et al. [31] and Bauman and 
Spungen [32] 20 days of bed rest

*Significant ↑ in plasma triglycerides
*Significant ↓ HDL (good) cholesterol levels
*↑ risk of cardiovascular disease

Bone Health

Garland et al. [33], Caillot-Augusseau et al. 
[34], Morey-Holton and Globus [35], Zerwekh 
et al. [36] and Kim et al. [37]

(1) Humans and animals spending long periods of time in 
space

(2) Spinal cord injured patients

(3) Long-term bed rest

*Significant ↓ in bone mass
*↓ in lone mineral density of 1% to 4% in the (1) lumbar 
spine, (2) femoral neck, and (3) greater trochanter in healthy 
subjects following 12 weeks of bed rest

Sedentary lifestyle leads to a reduction in bone mass, which is a result in an imbalance between bone resorption and deposition.
Cardiovascular Health

Purdy et al. [38], Bleeker et al. [39], Demiot 
et al. [40], and Hamburg et al. [30] 

*5 days of bed rest of 20 healthy individuals

*56 days of bed rest of head-down position (Women and 
International Space Simulation for Exploration Program 
[WISE]) of health women

*Peripheral vascular function (reactive hyperemia) resulted in 
(1) ↓ by 20% in the legs and (2) ↓ by 30% in the arms
*Significant ↑ blood pressure and significant ↓ in brachial 
(arm) artery diameter
*↓vasodilatation (endothelium-dependant) and ↑ endothelial 
cell damage

**All detrimental changes in vascular function were reversed 
by aerobic and resistance training.

Inactivity seems to have a direct negative influence on vascular health.
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(approximately 21 minutes/day) of weekly exercise, while the country’s 
youth were still more sedentary, with only 9% achieving the minimum 
amount of activity. 

We work most of our lives so that we can enjoy our ‘golden 
years’. However, it is becoming more evident that the ‘golden years’ 
will be spent taking care of our various health concerns and/or taking 
prescription medication(s) because we were not active during our 
working years; perhaps bluntly stated, not moving our bodies as they 
seem to be designed for. 

References

1.	 www.who.int/dietphysicalactivity/factsheet_recommendations/en/index.html

2.	 www.phac-aspc.gc.ca/hl-vs-strat/pdf/hls_e.pdf

3.	 Owen N, Healy GN, Matthews CE, Dunstan DW (2010) Too much sitting: the 
population health science of sedentary behavior. Exerc Sport Sci Rev 38: 105-
113.

4.	 Colley RC, Garriguet D, Janssen I, Craig CL, Clarke J, et al. (2011) Physical 
activity of Canadian adults: Accelerometer results from the 2007 to 2009 
Canadian Health Measures Survey. Health Rep 22: 7-14. 

5.	 Katzmarzyk PT, Gledhill N, Shephard RJ (2000) The economic burden of 
physical inactivity in Canada. CMAJ 163: 1435-1440.

6.	 Prince SA, Adamo KB, Hamel ME, Hardt J, Connor Gorber S, et al. (2008) A 
comparison of direct versus self-report measures for assessing physical activity 
in adults: a systematic review. Int J Behav Nutr Phys Act 5: 56.

7.	 Janssen I (2012) Health care costs of physical inactivity in Canadian adults. 
Appl Physiol Nutr Metab 37: 803-806.

8.	 Dunstan DW, Healy GM, Sugiyama T, Owen N (2010) Too much sitting’ 
and metabolic risk: Has modern technology caught up with us? . European 
Endocrinology 6: 19-23. 

9.	 Hamilton MT, Healy GN, Dunstan DW, Zderic TW, Owen N (2008) Too Little 

Exercise and Too Much Sitting: Inactivity Physiology and the Need for New 
Recommendations on Sedentary Behavior. Curr Cardiovasc Risk Rep 2: 292-
298.

10.	Healy GN, Dunstan DW, Salmon J, Cerin E, Shaw JE, et al. (2007) Objectively 
measured light-intensity physical activity is independently associated with 2-h 
plasma glucose. Diabetes Care 30: 1384-1389.

11.	Tremblay MS, Colley RC, Saunders TJ, Healy GN, Owen N (2010) Physiological 
and health implications of a sedentary lifestyle. Appl Physiol Nutr Metab 35: 
725-740.

12.	http://www.oecd.org/health/49716427.pdf

13.	Ogden CL, Carroll MD, Kit BK, Flegal KM (2012) Prevalence of obesity in the 
United States, 2009–2010. U.S. Department of Health and Human Services. 
Centers for Disease Control and Prevention. National Center for Health 
Statistics, NCHS data brief, no 82, Hyattsville, MD. 

14.	http://www.noo.org.uk/NOO_about_obesity/trends

15.	Australian Bureau of Statistics (2012) Levels of Exercise. 

16.	Australian Bureau of Statistics (2012) 4125.0 - Gender Indicators, Australia, 
Jan 2012.

17.	http://www.health.govt.nz/our-work/preventative-health-wellness/physical-
activity/activity-levels-new-zealandhttp://www.health.govt.nz/our-work/
preventative-health-wellness/physical-activity/activity-levels-new-zealand

18.	Swinburn B, Ashton T, Gillespie J, Cox B, Menon A, et al. (1997) Health care 
costs of obesity in New Zealand. Int J Obes Relat Metab Disord 21: 891-896.

19.	Lal A, Moodie M, Ashton T, Siahpush M, Swinburn B (2012) Health care and 
lost productivity costs of overweight and obesity in New Zealand. Aust N Z J 
Public Health 36: 550-556.

20.	Townsend N, Bhatnagar P, Wickramasinghe K, Scarborough P, Foster C, et 
al. (2012) Physical activity statistics 2012. British Heart Foundation Health 
Promotion Research Group, Department of Public Health, University of Oxford.

21.	Department of Health (2004) At least five a week: Evidence on the impact of 
physical activity and its relationship to health. Department of Health, London. 

↑ = increase; ↓ = decrease; h = hours; kg = kilograms

Table 5: Epidemiological evidence on the health risks association with a sedentary lifestyle.

Factor(s) & Author(s) Subjects & Investigation Outcome
Cancer

Howard et al. [41] and 
Gierach et al. [42]
Other risks for women 
Patel et al. [43] and 
Wijndaele [44]

National Institute of Health-American Association of 
Retired Persons Diet and Health Study
*488,720 men and women aged 50-71 years at baseline
*1995-1995

*High levels of TV and/or video watching = ↑ risk of:
(1) Colon cancer in men
(2) Endometrial cancer in women
*↑ risk of ovarian cancer
*↑ percent breast density
*↑ risk of colorectal cancer

Metabolic Health

Hu et al. [45]

Nurses’ Health Study
*50,277 women not obese at baseline followed for 
6-years
*Analysis adjusted for lifestyle factors, including (1) diet 
and (2) physical activity

*↑ of 2 h/day in:
(1) TV viewing = 14% ↑ in 
(2) sitting at work = 7% ↑ in
type 2 diabetes

Hu et al. [46] Health Professional’s Follow-up Study (HPPS)
*37,918 men

*↑ of 2 h/day in TV viewing = 20% ↑ for type 2 diabetes

Healy et al. [10] and Healy 
et al. [47]

Australian Study
*Measured sedentary time, physical activity, and 
metabolic risk

*↑ levels of sedentary time = ↑ in:
(1) Waist circumference
(2) Triglycerides
(3) 2h plasma glucose

Obesity

Hu et al. [45] Nurses’ Health Study as per above
*↑ of 2 h/day in:
(1) TV viewing = 23% ↑ed 
(2) sitting at work = 5% ↑ed risk of obesity

Brown et al. [48]
Australian Study
*5-year study on determinants of gaining >5kg weight 
related to sitting duration

*Significant higher risk of gaining ≥5kgs when sitting time was ≥8 h/day compared 
to sitting < 3 h/day

Psychosocial Health

Sanchez-Villegas et al. [49] Spanish University Study
*31% ↑ed risk of a mental disorder in subjects spending > 42h/week watching TV 
compared to those watching TV <10.5h/week

McKercher et al. [50] Epidemiological study
*Women accumulating ≥7,500 steps/day had 50% lower prevalence of depression 
when compared to women accumulating <5000 steps/day

http://www.who.int/dietphysicalactivity/factsheet_recommendations/en/index.html
http://www.phac-aspc.gc.ca/hl-vs-strat/pdf/hls_e.pdf
http://www.ncbi.nlm.nih.gov/pubmed/20577058
http://www.ncbi.nlm.nih.gov/pubmed/20577058
http://www.ncbi.nlm.nih.gov/pubmed/20577058
http://www.ncbi.nlm.nih.gov/pubmed/21510585
http://www.ncbi.nlm.nih.gov/pubmed/21510585
http://www.ncbi.nlm.nih.gov/pubmed/21510585
http://www.ncbi.nlm.nih.gov/pubmed/11192648
http://www.ncbi.nlm.nih.gov/pubmed/11192648
http://www.ncbi.nlm.nih.gov/pubmed/18990237
http://www.ncbi.nlm.nih.gov/pubmed/18990237
http://www.ncbi.nlm.nih.gov/pubmed/18990237
http://www.ncbi.nlm.nih.gov/pubmed/22667697
http://www.ncbi.nlm.nih.gov/pubmed/22667697
http://www.touchendocrinology.com/articles/too-much-sitting-and-metabolic-risk-has-modern-technology-caught-us
http://www.touchendocrinology.com/articles/too-much-sitting-and-metabolic-risk-has-modern-technology-caught-us
http://www.touchendocrinology.com/articles/too-much-sitting-and-metabolic-risk-has-modern-technology-caught-us
http://www.ncbi.nlm.nih.gov/pubmed/22905272
http://www.ncbi.nlm.nih.gov/pubmed/22905272
http://www.ncbi.nlm.nih.gov/pubmed/22905272
http://www.ncbi.nlm.nih.gov/pubmed/22905272
http://www.ncbi.nlm.nih.gov/pubmed/17473059
http://www.ncbi.nlm.nih.gov/pubmed/17473059
http://www.ncbi.nlm.nih.gov/pubmed/17473059
http://www.ncbi.nlm.nih.gov/pubmed/21164543
http://www.ncbi.nlm.nih.gov/pubmed/21164543
http://www.ncbi.nlm.nih.gov/pubmed/21164543
http://www.oecd.org/health/49716427.pdf
http://www.noo.org.uk/NOO_about_obesity/trends
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by+Subject/4125.0~Jan+2012~Main+Features~Overweight+and+obesity~3330
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by+Subject/4125.0~Jan+2012~Main+Features~Overweight+and+obesity~3330
http://www.ncbi.nlm.nih.gov/pubmed/9347407
http://www.ncbi.nlm.nih.gov/pubmed/9347407
http://www.ncbi.nlm.nih.gov/pubmed/23216496
http://www.ncbi.nlm.nih.gov/pubmed/23216496
http://www.ncbi.nlm.nih.gov/pubmed/23216496


Citation: Rishiraj N (2013) Inactivity: A Bad ‘Habit’ Costing Our Productive Lifestyle. Int J Phys Med Rehabil 1: 121. doi:10.4172/2329-9096.1000121

Page 4 of 4

Volume 1 • Issue 3 • 1000121Int J Phys Med Rehabil
ISSN: 2329-9096 JPMR, an open access journal

22.	National Audit Office (2001) Tackling obesity in England. The Stationery Office, 
London. 

23.	National Obesity Observatory (2010) The economic burden of obesity October 
2010. Solution for Public Health 

24.	Kopelman P, Jebb SA, Butland B (2007) Executive summary: Foresight 
‘Tackling Obesities: Future Choices’ project. Obes Rev 8: vi-ix.

25.	h t t p : / / a p p s . n c c d . c d c . g o v / P A S u r v e i l l a n c e / S t a t e S u m R e s u l t V .
asp?CI=&Year=2007&State=0#data

26.	Caban-Martinez AJ, Lee DJ, Fleming LE, LeBlanc WG, Arheart KL, et al. 
(2007) Leisure-time physical activity levels of the US workforce. Prev Med 44:
432-436.

27.	Carlson SA, Fulton JE, Schoenborn CA, Loustalot F (2010) Trend and
prevalence estimates based on the 2008 Physical Activity Guidelines for
Americans. Am J Prev Med 39: 305-313.

28.	Finkelstein EA, Fiebelkorn IC, Wang G (2003) National medical spending 
attributable to overweight and obesity: how much, and who’s paying? Health
Aff (Millwood) Suppl Web Exclusives: W3-219-26.

29.	Finkelstein EA, Trogdon JG, Cohen JW, Dietz W (2009) Annual medical 
spending attributable to obesity: payer-and service-specific estimates. Health 
Aff (Millwood) 28: w822-831.

30.	Hamburg NM, McMackin CJ, Huang AL, Shenouda SM, Widlansky ME, et al. 
(2007) Physical inactivity rapidly induces insulin resistance and microvascular
dysfunction in healthy volunteers. Arterioscler Thromb Vasc Biol 27: 2650-
2656.

31.	Yanagibori R, Kondo K, Suzuki Y, Kawakubo K, Iwamoto T, et al. (1998) Effect 
of 20 days’ bed rest on the reverse cholesterol transport system in healthy
young subjects. J Intern Med 243: 307-312.

32.	Bauman WA, Spungen AM (2008) Coronary heart disease in individuals with 
spinal cord injury: assessment of risk factors. Spinal Cord 46: 466-476.

33.	Garland DE, Stewart CA, Adkins RH, Hu SS, Rosen C, et al. (1992)
Osteoporosis after spinal cord injury. J Orthop Res 10: 371-378.

34.	Caillot-Augusseau A, Lafage-Proust MH, Soler C, Pernod J, Dubois F, et al.
(1998) Bone formation and resorption biological markers in cosmonauts during 
and after a 180-day space flight (Euromir 95). Clin Chem 44: 578-585.

35.	Morey-Holton ER, Globus RK (1998) Hindlimb unloading of growing rats: a
model for predicting skeletal changes during space flight. Bone 22: 83S-88S.

36.	Zerwekh JE, Ruml LA, Gottschalk F, Pak CY (1998) The effects of twelve
weeks of bed rest on bone histology, biochemical markers of bone turnover,
and calcium homeostasis in eleven normal subjects. J Bone Miner Res 13:
1594-1601.

37.	Kim H, Iwasaki K, Miyake T, Shiozawa T, Nozaki S, et al. (2003) Changes in
bone turnover markers during 14-day 6 degrees head-down bed rest. J Bone
Miner Metab 21: 311-315.

38.	Purdy RE, Duckles SP, Krause DN, Rubera KM, Sara D (1998) Effect of
simulated microgravity on vascular contractility. J Appl Physiol 85: 1307-1315.

39.	Bleeker MW, De Groot PC, Rongen GA, Rittweger J, Felsenberg D, et al. 
(2005) Vascular adaptation to deconditioning and the effect of an exercise 
countermeasure: results of the Berlin Bed Rest study. J Appl Physiol 99: 1293-
1300.

40.	Demiot C, Dignat-George F, Fortrat JO, Sabatier F, Gharib C, et al. (2007)
WISE 2005: chronic bed rest impairs microcirculatory endothelium in women. 
Am J Physiol Heart Circ Physiol 293: H3159-3164.

41.	Howard RA, Freedman DM, Park Y, Hollenbeck A, Schatzkin A, et al. (2008)
Physical activity, sedentary behavior, and the risk of colon and rectal cancer
in the NIH-AARP Diet and Health Study. Cancer Causes Control 19: 939-953.

42.	Gierach GL, Chang SC, Brinton LA, Lacey JV Jr, Hollenbeck AR, et al. (2009)
Physical activity, sedentary behavior, and endometrial cancer risk in the NIH-
AARP Diet and Health Study. Int J Cancer 124: 2139-2147.

43.	Patel AV, Rodriguez C, Pavluck AL, Thun MJ, Calle EE (2006) Recreational
physical activity and sedentary behavior in relation to ovarian cancer risk in a
large cohort of US women. Am J Epidemiol 163: 709-716.

44.	Wijndaele K, Lynch BM, Owen N, Dunstan DW, Sharp S, et al. (2009) Television 
viewing time and weight gain in colorectal cancer survivors: a prospective
population-based study. Cancer Causes Control 20: 1355-1362.

45.	Hu FB, Li TY, Colditz GA, Willett WC, Manson JE (2003) Television watching 
and other sedentary behaviors in relation to risk of obesity and type 2 diabetes 
mellitus in women. JAMA 289: 1785-1791.

46.	Hu FB, Leitzmann MF, Stampfer MJ, Colditz GA, Willett WC, et al. (2001) 
Physical activity and television watching in relation to risk for type 2 diabetes
mellitus in men. Arch Intern Med 161: 1542-1548.

47.	Healy GN, Wijndaele K, Dunstan DW, Shaw JE, Salmon J, et al. (2008) 
Objectively measured sedentary time, physical activity, and metabolic risk: the
Australian Diabetes, Obesity and Lifestyle Study (AusDiab). Diabetes Care 31: 
369-371.

48.	Brown WJ, Williams L, Ford JH, Ball K, Dobson AJ (2005) Identifying the 
energy gap: magnitude and determinants of 5-year weight gain in midage
women. Obes Res 13: 1431-1441.

49.	Sanchez-Villegas A, Ara I, Guillén-Grima F, Bes-Rastrollo M, Varo-
Cenarruzabeitia JJ, et al. (2008) Physical activity, sedentary index, and mental 
disorders in the SUN cohort study. Med Sci Sports Exerc 40: 827-834.

50.	McKercher CM, Schmidt MD, Sanderson KA, Patton GC, Dwyer T, et al. (2009) 
Physical activity and depression in young adults. Am J Prev Med 36: 161-164.

http://www.ncbi.nlm.nih.gov/pubmed/17316292
http://www.ncbi.nlm.nih.gov/pubmed/17316292
http://apps.nccd.cdc.gov/PASurveillance/StateSumResultV.asp?CI=&Year=2007&State=0#data
http://apps.nccd.cdc.gov/PASurveillance/StateSumResultV.asp?CI=&Year=2007&State=0#data
http://www.ncbi.nlm.nih.gov/pubmed/17321584
http://www.ncbi.nlm.nih.gov/pubmed/17321584
http://www.ncbi.nlm.nih.gov/pubmed/17321584
http://www.ncbi.nlm.nih.gov/pubmed/20837280
http://www.ncbi.nlm.nih.gov/pubmed/20837280
http://www.ncbi.nlm.nih.gov/pubmed/20837280
http://www.ncbi.nlm.nih.gov/pubmed/14527256
http://www.ncbi.nlm.nih.gov/pubmed/14527256
http://www.ncbi.nlm.nih.gov/pubmed/14527256
http://www.ncbi.nlm.nih.gov/pubmed/19635784
http://www.ncbi.nlm.nih.gov/pubmed/19635784
http://www.ncbi.nlm.nih.gov/pubmed/19635784
http://www.ncbi.nlm.nih.gov/pubmed/17932315
http://www.ncbi.nlm.nih.gov/pubmed/17932315
http://www.ncbi.nlm.nih.gov/pubmed/17932315
http://www.ncbi.nlm.nih.gov/pubmed/17932315
http://www.ncbi.nlm.nih.gov/pubmed/9627145
http://www.ncbi.nlm.nih.gov/pubmed/9627145
http://www.ncbi.nlm.nih.gov/pubmed/9627145
http://www.ncbi.nlm.nih.gov/pubmed/18180789
http://www.ncbi.nlm.nih.gov/pubmed/18180789
http://www.ncbi.nlm.nih.gov/pubmed/1569500
http://www.ncbi.nlm.nih.gov/pubmed/1569500
http://www.ncbi.nlm.nih.gov/pubmed/9510865
http://www.ncbi.nlm.nih.gov/pubmed/9510865
http://www.ncbi.nlm.nih.gov/pubmed/9510865
http://www.ncbi.nlm.nih.gov/pubmed/9600759
http://www.ncbi.nlm.nih.gov/pubmed/9600759
http://www.ncbi.nlm.nih.gov/pubmed/9783548
http://www.ncbi.nlm.nih.gov/pubmed/9783548
http://www.ncbi.nlm.nih.gov/pubmed/9783548
http://www.ncbi.nlm.nih.gov/pubmed/9783548
http://www.ncbi.nlm.nih.gov/pubmed/12928833
http://www.ncbi.nlm.nih.gov/pubmed/12928833
http://www.ncbi.nlm.nih.gov/pubmed/12928833
http://www.ncbi.nlm.nih.gov/pubmed/9760321
http://www.ncbi.nlm.nih.gov/pubmed/9760321
http://www.ncbi.nlm.nih.gov/pubmed/15932956
http://www.ncbi.nlm.nih.gov/pubmed/15932956
http://www.ncbi.nlm.nih.gov/pubmed/15932956
http://www.ncbi.nlm.nih.gov/pubmed/15932956
http://www.ncbi.nlm.nih.gov/pubmed/17766475
http://www.ncbi.nlm.nih.gov/pubmed/17766475
http://www.ncbi.nlm.nih.gov/pubmed/17766475
http://www.ncbi.nlm.nih.gov/pubmed/18437512
http://www.ncbi.nlm.nih.gov/pubmed/18437512
http://www.ncbi.nlm.nih.gov/pubmed/18437512
http://www.ncbi.nlm.nih.gov/pubmed/19123463
http://www.ncbi.nlm.nih.gov/pubmed/19123463
http://www.ncbi.nlm.nih.gov/pubmed/19123463
http://www.ncbi.nlm.nih.gov/pubmed/16495470
http://www.ncbi.nlm.nih.gov/pubmed/16495470
http://www.ncbi.nlm.nih.gov/pubmed/16495470
http://www.ncbi.nlm.nih.gov/pubmed/19449106
http://www.ncbi.nlm.nih.gov/pubmed/19449106
http://www.ncbi.nlm.nih.gov/pubmed/19449106
http://www.ncbi.nlm.nih.gov/pubmed/12684356
http://www.ncbi.nlm.nih.gov/pubmed/12684356
http://www.ncbi.nlm.nih.gov/pubmed/12684356
http://www.ncbi.nlm.nih.gov/pubmed/11427103
http://www.ncbi.nlm.nih.gov/pubmed/11427103
http://www.ncbi.nlm.nih.gov/pubmed/11427103
http://www.ncbi.nlm.nih.gov/pubmed/18000181
http://www.ncbi.nlm.nih.gov/pubmed/18000181
http://www.ncbi.nlm.nih.gov/pubmed/18000181
http://www.ncbi.nlm.nih.gov/pubmed/18000181
http://www.ncbi.nlm.nih.gov/pubmed/16129726
http://www.ncbi.nlm.nih.gov/pubmed/16129726
http://www.ncbi.nlm.nih.gov/pubmed/16129726
http://www.ncbi.nlm.nih.gov/pubmed/18408617
http://www.ncbi.nlm.nih.gov/pubmed/18408617
http://www.ncbi.nlm.nih.gov/pubmed/18408617
http://www.ncbi.nlm.nih.gov/pubmed/19062235
http://www.ncbi.nlm.nih.gov/pubmed/19062235

	Title
	Corresponding author
	Abstract
	Keywords
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	References

