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Abstract

Objective—To examine the longitudinal association between sedentary behaviors and risk of 

developing depressive symptoms.

Patients and Methods—1012 women and 3790 men (18–80 yr) not reporting depressive 

moods completed a health survey during 1982 when they reported their time spent watching 

television (TV) and riding in a car each week. All participants completed a follow-up health 

survey when they responded to the 10-item Center for Epidemiologic Studies Depression Scale 

(CES-D 10). Those who scored 8 or more on the CES-D 10 were considered to have depressive 

symptoms.

Results—568 participants reported depressive symptoms during an average follow-up of 9.3 

years. After multivariate-adjustment including moderate- and vigorous- intensity physical activity 

(MVPA), time in riding in a car, watching TV and combined time spent in the two sedentary 

behaviors were positively (P trend <.05 for each) associated with depressive symptoms. Individuals 

who reported ≥9 hrs/wk riding in a car, >10 hrs/wk watching TV, or ≥19 hrs/wk of combined 

sedentary behavior had 28%, 52%, and 74% greater risk of developing depressive symptoms than 
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those who reported <5 hrs/wk, <5 hrs/wk, or <12 hrs/wk, respectively after adjusting for baseline 

covariates and MVPA. The positive association between time in riding in a car or time in watching 

TV and depressive symptoms was only observed among individual who did not meet the current 

PA guidelines.

Conclusion—Longer time reported in these two sedentary behaviors was positively associated 

with depressive symptoms. The direct associations between time spent in car riding and TV 

viewing, with depressive symptoms, were however only significant among those who did not meet 

the current PA recommendation.

INTRODUCTION

During the past ten years, sedentary behavior, defined as behavior characterized by a seated 

or reclining posture and low energy expenditure (≤1.5 MET) during waking hours1, 2, has 

emerged and been recognized as an important risk factor for negative health impacts that is 

different and distinct from physical activity (PA)3–5. The evidence is growing from 

observational and experimental studies that supports a direct link between sedentary 

behavior and poor physical health outcomes, including mortality due to all causes, 

cardiovascular diseases (CVDs), and cancer, obesity, hypertension, diabetes, and metabolic 

health6, 7. The World Health Organization and several other countries are starting to provide 

recommendations in regard to limiting sedentary time, in youth and adults8–10.

However, the prospective association between sustained sedentary behavior and mental 

health outcomes is unclear7, 11. There are four longitudinal investigations of the 

associations12–15 between sedentary behaviors and depressive disorders/moods. One of the 

longitudinal studies13 created a sedentary index by combining television (TV) viewing and 

computer use, which makes the interpretation difficult because internet use per se and sitting 

time alone are confounded. A recent study by Hamer et al reported a beneficial effect of 

internet use on depressive symptoms in a group of older adults14. This recent study further 

supports the hypothesis that different types of sedentary behavior may influence human 

health differently11, 16. The other three longitudinal studies have examined TV viewing with 

a depression-related outcome, but focused exclusively on the one aspect of sedentary 

behavior. An important dimension of sedentary behavior was not considered in these 

analyses; none of these studies evaluated the role of time spent in car riding in the 

development of depressive symptoms12, 14, 15. According to the 2009 National Household 

Travel Survey data, the average American now spends almost one hour per day traveling by 

car, not including long road trips17, and thus time spent sitting in the car may be an 

important sedentary behavior parameter that merits consideration.

In addition, the influence or the interaction of PA on the association between sedentary 

behavior and depression risk is controversial. The presence of a significant interaction 

indicates that the mechanism through which sedentary behavior impacts depression may be 

different in people who are active from people who are inactive. Very few studies have 

investigated this issue; some studies have reported no interaction18, 19, whereas others have 

observed an interaction13, 20 between sedentary behavior, PA and depression risk. Therefore, 
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careful consideration of an interaction with PA is warranted as a more detailed analysis of 

sedentary behaviors is evaluated in association with risk of depressive symptoms.

Considering the increased disease burden of depressive disorders worldwide21, identifying 

modifiable factors to prevent depression is becoming an important public health issue. 

Therefore, the aim of this study was to examine the association between two types of 

sedentary behaviors (TV viewing and car riding) and the risk of developing depressive 

symptoms over twenty years of follow-up among a group of men and women enrolled in the 

Aerobics Center Longitudinal Study (ACLS). A second aim was to explore if or how PA 

modified the association between sedentary behaviors and depressive symptoms.

METHODS

Aerobics Center Longitudinal Study

The ACLS is a prospective study of men and women who have been examined at the 

Cooper Clinic in Dallas, TX22, 23. These patients came to the clinic for periodic preventive 

medical examinations and for counseling regarding health and lifestyle behavior factors. 

Patients came from all 50 states; most were self-referred with some referred by their 

physicians or employers. At the time of their clinic examination, the ACLS was described to 

patients who then provided written informed consent for enrollment in the follow-up study. 

Starting in 1982, mail surveys were administered every 4–5 years until 2004 to collect 

additional information. The Cooper Institute Institutional Review Board annually reviewed 

and approved the study protocol.

Study population

For the purposes of the present analyses, data from participants who responded to the 1982 

survey were used as the baseline measure because this was the first time that information on 

sedentary behaviors was collected. A total of 11,972 participants returned the 1982 survey 

with a 77% response rate22. We excluded 1,830 individuals who met the following criteria: 

myocardial infarction or coronary bypass operation (n=560), stroke (n=43), cancer (n=476), 

often depressed or generally sad (n=406), age<18 or age>100 (n=345). Among the eligible 

participants, 4,802 individuals completed the 10-item Center for Epidemiological Studies 

Depression Scale (CES-D 10) during 1990–2005, and therefore became the final analytical 

sample for the current study.

Sedentary behaviors

During the 1982 survey, participants were asked to recall their average time (in hours) 

viewing TV and riding in a car during each week. Weekly TV time, car riding time, and 

combined time in these two behaviors were categorized into three roughly equal groups 

rounded up to the nearest hour. The associated times were <5, 5–8.9, and ≥9 hours/week for 

TV viewing, <5, 5–10, and >10 hours/week for car riding, and <12, 12–18.9 and ≥19 hours/

week for the combined behaviors, respectively. We have used a similar approach in a 

previous report22.
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Depressive symptoms

Depressive symptoms were assessed after the baseline visit using the CES-D 10, between 

1990 and 2005. Participants were asked to respond to ten items by providing a 4-point 

ordinal scale answer from “less than 1 day” to “5–7 days”. Eight of the ten CES-D items 

assessed different aspects of depressed mood, while the remaining two (reverse scored) 

items assessed a more hopeful, happy mood state. The CES-D 10 has been validated with 

good reliability in general populations24–26. Although the CES-D is a screening measure 

rather than a diagnostic tool, a score of ≥8 on the CES-D 10 (which corresponds to a cutoff 

of 16 on the 20-item CES-D) is considered to indicate the presence of elevated depressive 

symptoms26.

Baseline measures

Demographic, socioeconomic status, and health-related questions included age (in years), 

gender (female/male), race (black, white, other), education (high school or less, some 

college, college graduate, master’s degree, doctoral degree), marital status (never married, 

married, separated, divorced, widowed), employment status (working, retired, unemployed, 

keeping house, student), presence of hypertension and diabetes. PA was assessed by 

questions asking the participant to report their total time spent doing moderate and vigorous 

PA (MVPA) during the last seven days. Meeting the current PA recommendation was 

defined as total time ≥2.5 hours and those who performed less than 2.5 hours of MVPA 

were classified as not meeting the current PA recommendation. MVPA was further 

classified into three groups: <2.5, 2.5–4.9, and ≥5 hours/wk. Other covariates included 

smoking (current smoker or not), alcohol intake, and body mass index (BMI). Heavy 

drinkers were defined as drinks per week >14 in men or >7 in women. One drink of alcohol 

equals 12 oz (3.41 dL) of beer, 5 oz (1.42 dL) of wine, or 1.5 oz (0.4262 dL) of hard liquor. 

BMI was calculated from measured height and weight in accordance with standard 

procedures during participants’ clinical visit. Cardiorespiratory fitness (CRF) was assessed 

using a maximal treadmill exercise test27.

Statistical analysis

Analyses were conducted in 2014 using SAS, version 9.3, with alpha set at P<.05. Baseline 

characteristics of the study population were characterized by depressive symptoms status 

(developed depressive symptoms/did not develop depressive symptoms). Differences in 

covariates were tested using Student t-tests and chi-square tests. Logistic regression models 

were used to examine the association between sedentary behavior and risk of developing 

depressive symptoms. Odds Ratios (ORs) and 95% confidence intervals (CIs) were reported 

as an index of the strength of association. Three models were tested: 1) age and sex-adjusted 

model; 2) multivariate-adjusted model including the following covariates: age (in years), 

gender, high school or less education (yes/no), marital status (currently married or not), 

employment status (currently working or not), current smokers (yes/no), BMI (in kg/m2), 

and diabetes (yes/no); and 3) multivariate plus MVPA (in hours/week) model. We assessed 

linear trends in the association of sedentary behavior with the risk of depressive symptoms. 

We then performed stratified analyses across MVPA groups to assess whether MVPA 

modified the association between sedentary behavior and depressive symptoms. Finally, we 
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conducted additional analysis by adjusting for CRF in model 3 in a subgroup of participants 

with available CRF data (n=4709) because CRF is an objective indicator of habitual PA28. 

Because the magnitude of the associations from these analyses was very similar to the main 

findings reported by adjusting for self-reported MVPA, we do not report them in this 

manuscript. Please see the web appendix (Supplemental tables S1 and S2).

RESULTS

Characteristics of the study population are presented in Table 1. Over the average follow-up 

period of 9.3 years, 568/4802 individuals (12%) developed depressive symptoms. 

Participants who developed depressive symptoms were younger, female, not currently 

married, and reported longer time spending in riding in a car, watching TV, and combined 

sedentary behaviors.

Table 2 presents the association between sedentary behaviors and risk of depressive 

symptoms. Time spent riding in a car, watching TV, and combined behaviors was each 

associated with developing depressive symptoms. Participants who rode in a car ≥9 hours/

week had a 27% greater risk of developing depressive symptoms than those with a car riding 

time <5 hours/week after adjusting for age, gender, education, marital status, employment 

status, current smoker, BMI, and diabetes (P trend =.03). Additional adjustment for MVPA 

did not materially change the above observed association. Participants who watched TV >10 

hours/week had a 42% higher risk of developing depressive symptoms than those who 

watched less than 5 hours/week after multivariate adjustment of the above factors (P trend =.

003). Additional adjustment for MVPA showed a 35% higher risk of developing depressive 

symptoms for individuals who watched 5–10 hours/week, and a 52% higher risk for those 

who watched more than 10 hours/week, respectively. After combining the reported hours of 

car riding and TV watching, participants who reported 12–18.9 hours/week and ≥19 hours/

week of sedentary behavior had a 35% and 74% greater risk of developing depressive 

symptoms compared with those who reported <12 hours/week, respectively, even after 

adjusting MVPA (P trend<.001).

We next examined the relationship between each sedentary behavior variable and depressive 

symptoms representing hours/week as a continuous exposure (Figure 1). Multivariate-

adjusted OR and 95% CI associated with each 1 hour increment was 1.024 (1.01–1.039, P<.

001) for car riding, 1.017 (1.005–1.029, P=.005) for TV viewing, and 1.018 (1.009–1.026, 

P<.001) for the combined behaviors, respectively. Additionally adjusting for MVPA did not 

significantly affect the above association. The associated OR and 95% CI for each 1 hour 

increment was 1.023 (1.01–1.037, P<.001) for car riding, 1.016 (1.004–1.027, P=.007) for 

TV viewing, and 1.017 (1.009–1.025, P<.001) for the combined behaviors, respectively.

We then examined whether MVPA modified the association between sedentary behavior 

and depressive symptoms (Figure 2). Multivariate-adjusted analyses showed a positive 

association between time spent riding in a car (upper panel), and watching TV (middle 

panel) and the risk of developing depressive symptoms only among participants who did not 

meet the current PA recommendation. However, a positive linear trend was observed 

between longer hours of combined behaviors and higher risk of developing depressive 
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symptoms not only among those who did not meet the current PA recommendation (P 

trend<.001), but also among individuals who met the recommendation (P trend=.01) (lower 

panel). Further analyses across three groups of MVPA showed similar patterns of positive 

associations between time spent in the combined sedentary behaviors and depressive 

symptoms in each MVPA category (all P trend<.05) (Figure 3).

DISCUSSION

Key study findings

Longer time spent in riding in a car, viewing TV, and the combined behaviors were 

associated with higher risk of developing depressive symptoms over an average period of 

9.3 years, and these associations remained significant, after adjustment for other covariates, 

including MVPA. Participants who rode in a car ≥9 hours/week, watched TV>10 hours/

week, or reported a combination of these behaviors ≥19 hours/week had a 28%, 42%, and 

52% higher risk of developing depressive symptoms compared with those who reported <5 

hours/week of car riding, <5 hours of TV viewing, or <12 hours of combined behaviors, 

respectively. Adjusting for CRF in stead of MVPA showed a clear attenuation of the 

associations between the two sedentary behaviors and depressive symptoms although the 

degree of attenuation was small (Supplemental Table S2). A clear dose-response 

relationship was observed for TV viewing and the combined sedentary behaviors. The 

longer time spent in these two sedentary behaviors, the higher the risk of depressive 

symptoms (Table 2). In addition, MVPA played a major role in buffering the association 

between car riding and TV viewing and future depressive symptoms. For participants who 

met the current PA recommendation, no significant association was observed between car 

riding and TV viewing and depressive symptoms, however, for those who did not meet the 

recommendation, there was a clear positive linear trend across the tertiles of time spent in 

car riding and TV viewing with depressive symptoms (Figure 2). However, with the 

prolonged combined sedentary behaviors (≥19 hours/week), MVPA did not appear to reduce 

the risk of developing depressive symptoms. The significant higher risk of developing 

depressive symptoms was observed among participants who spent 19 or more hours/week of 

combined sedentary behaviors regardless their MVPA levels (Figure 3). To our knowledge, 

this is the first longitudinal study to demonstrate a direct association between two popular 

sedentary behaviors, riding in a car and watching TV, and risk of developing depressive 

symptoms. The present data not only confirm previous work12–15, 18–20, 29–31 but also 

expand the existing literature by showing an adverse association of car riding with 

depressive symptoms.

Comparison with the existing literature

There is substantial evidence of the role of PA (e.g., MVPA) in reducing the risk of non-

clinical depressive symptoms and clinical depression in adults32, 33. Additionally, PA and 

formal exercise training have been associated with significant reductions in depression and 

depression-related mortality in patients with coronary heart disease and heart failure34–36. 

Even with the rapidly expanding literature on sedentary behavior and health outcomes 

during the past decade6, much less research has been conducted on the effect of sedentary 

behavior on mental health outcomes11. Until now, the role of sedentary behaviors on the 
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development of depressed mood has been evaluated in only ten studies, including 6 cross-

sectional18–20, 29–31 and 4 longitudinal reports12–15. The cross-sectional studies all 

suggested a positive association between excessive sitting time, mostly screen-based 

behaviors18, 19, 30, 31 or total sedentary behaviors20, 29, and depressive moods. However, two 

cross-sectional studies did not demonstrate any association between TV viewing and 

depressive moods18, 31. On the other hand, Dittmar and colleagues reported a direct 

association between TV viewing and depressive symptoms among a group of college 

students30. The inconsistent findings from these cross-sectional studies might be due to the 

nature of the study design and other factors such as the different definitions and 

classifications of the sedentary behavior exposure, different study populations, and the 

various depression outcomes assessed, or a combination of these factors.

During the past several years, longitudinal studies have provided some evidence on the 

association between sedentary behaviors and risk of developing depression12, 13, 15 or 

elevated depressive symptoms14, 15. TV viewing and screen time have been shown to be 

positively associated with incident depression in two reports from the Nurses’ Health 

Study12, 15. Lucas and colleagues reported a 19% higher risk of clinical depression among 

women who spent 21 or more hours weekly watching TV than those with less than 2 

hours12. In the English Longitudinal Study of Ageing (ELSA), longer time spent viewing 

TV (≥6 hours/day) was associated with higher depressive symptoms scores during a 2-year 

follow-up, compared with those who watched TV less than 6 hours/day14. However, the 

Seguimiento University of Navarra (SUN) Cohort Study did not find any association 

between a sedentary index (watching TV or/and using the computer) and depression 

incidence (OR for the highest level of the sedentary index=1.35; 95% CI=0.94,1.94; P for 

trend=.27)13. This nonsignificant finding is likely due to the small number of depression 

events because they did report a significant association between sedentary index and metal 

disorders overall (OR for the highest level of the sedentary index=1.31; 95% CI=1.01,1.68; 

P for trend=.04). We found a 2% higher risk of depressive symptoms for each additional 

hour spent in watching TV over a 20-year follow-up (Figure 1). In addition, participants had 

a 52% higher risk of depressive symptoms when they watched TV for more than 10 hours 

per week, compared with those who reported watching less than 5 hours, and these 

associations were independent of MVPA (Table 2).

Whether PA influences the association between sedentary behavior and depressive moods is 

controversial, as few studies have investigated this issue; some studies have indicated no 

interaction18, 19, while others have suggested an interaction13, 20 between sedentary behavior 

and PA with depressive moods. The SUN Cohort Study found a reduced sedentary index to 

be an important correlate of reduced risk of mental disorder (depression was part of the 

outcome measure, along with stress and anxiety) when PA levels were low, however, it was 

not associated with the outcome when PA levels were high13. A recent study from the 

Australian Longitudinal Study on Women’s Health (ALSWH) reported a three-fold higher 

likelihood of depressive symptoms in mid-aged women who sat >7 hours/day and did no 

PA, compared with those who sat ≤4 hours/day and met PA guidelines20. As in the current 

study, the higher risk associated with longer time spent in car riding (Figure 2, upper panel), 

and TV viewing (Figure 2, middle panel) was only observed in participants who did not 
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meet the current PA recommendation. It is noteworthy that when combined sedentary 

behavior was analyzed as the exposure, the positive linear trend across tertiles of this 

exposure persisted, regardless of MVPA level (Figures 2, lower panel and 3). This unique 

finding may indicate that the deleterious effect of very high levels of sedentary behaviors 

might not be offset by meeting PA guidelines. However, our results showed that levels of 

PA consistent with the upper range of current guidelines (≥5 hours each week), seemed to 

attenuate the sitting/depression relationship (Figure 3). Future studies are warranted to 

identify intervention strategies to reduce high levels of sedentary behaviors while continuing 

to promote PA.

Few studies have examined the association between car riding and depressive symptoms. In 

some studies, participants are asked to report time in several sitting contexts, such as visiting 

friends, driving, reading, watching TV or working at a desk or computer, but only generic 

estimates of sitting time are included in this analysis20. Therefore, we believe that our study 

is the first to establish a link between time spent riding in a car and depressive symptoms. 

We found that each additional hour spent in the car was associated with a 2% higher risk of 

depressive symptoms (Figure 1) and participant who reported riding in a car ≥9 hours per 

week had a 28% higher risk of developing depressive symptoms, compared with those who 

spent less than 5 hours per week riding in a car (Table 2). Future studies will need to 

confirm or reject our findings.

Potential mechanisms linking sedentary behavior and depression

The underlying mechanisms explaining the associations between sedentary behavior and 

risk of depression are still not clear. Several hypotheses have been proposed, such as 

withdrawal, social isolation, or displacement hypotheses. The withdrawal hypothesis 

suggests that the excessive sedentary behaviors such as TV viewing or computer/internet use 

take individuals away from social interaction, which can increase risk of depression37. In 

fact, existing studies have consistently reported a positive association between TV viewing 

and depression11. However, a recent study using the ELSA data demonstrated an inverse 

association of internet use and newspaper reading with depressive symptoms14. Another 

study also showed that using the internet/computer decreased the risk of depression38. 

Therefore, other biological or psychological mechanisms might be identified to explain the 

link between different types of sedentary behaviors and depression risk. The displacement 

hypothesis suggests that sedentary behaviors might displace PA, and therefore could lead to 

a higher risk of depression. The beneficial effects of PA on depression have been 

established32 and strengthened by biological changes from experiment studies39.

Study strengths and limitations

The strengths of the current study include a relatively large sample of adult men and women 

from a well-established cohort, with over 20-year follow-up, and measures of two popular 

sedentary behaviors of TV viewing and car riding. In fact, to our knowledge, this is the first 

study showing a direct link between prolonged car riding and risk of developing depressive 

symptoms.
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Several limitations are acknowledged. Firstly, the ACLS population may not be totally 

representative of US population, as the majority of the participants were non-Hispanic 

whites, well-educated, non-overweight, and with middle-to-high socioeconomic status. A 

small percentage of women limited our ability to conduct gender-specific analysis. 

Secondly, both sedentary behaviors and MVPA were assessed by self-report. We 

acknowledge that such measurement has inherent weaknesses including recall bias and 

social desirability. Thirdly, the observed effect modification from MVPA should be 

interpreted cautiously due to the likelihood of insufficient statistical power. Fourthly, we are 

not able to assess changes in sitting time that occurred during the long follow-up period. 

Some participants might have changed their TV and/or car riding time. Fifthly, depressive 

disorders are often episodic so it is possible that elevated depressive symptoms might be 

missed due to the timing of the follow-up. A final consideration is the behavioral 

manifestations of depressive disorders (lack of energy, psychomotor retardation, insomnia, 

and anhedonia) may well predispose individuals to engage in longer periods of sedentary 

behaviors like watching TV than the same individual might engage in when not clinically 

depressed. Because CES-D 10 data were not available at baseline, those who reported often 

depressed or generally sad at baseline were excluded due to their previous mental health 

concerns. Thus, it is possible that some individuals with high depressive symptoms at 

baseline may have been inadvertently included in analyses (because they did not report 

being “often depressed” or “generally sad”). Therefore, reverse causation where high 

depressive symptoms caused an increase in TV time and car riding time cannot be entirely 

ruled out. In fact, Hamer and colleagues had reported that at baseline, longer time spent 

viewing TV was associated with higher depressive symptoms scores14. Future studies with 

adequate sample size are needed that incorporate changes in both exposure and covariates 

when studying the association between sedentary behaviors and depressive symptoms as 

well as examine other diverse samples, and the use of objective measurements to assess 

sedentary behaviors and PA.

Conclusion

The findings are consistent with and extend those of previous research which indicates that 

sedentary behaviors may be risk factors for depressive symptoms. However, MVPA appears 

to partially reduce the negative effects of prolonged sedentary behaviors on depressive 

symptoms. These results, therefore, suggested that sedentary behavior and MVPA are 

implicated in the development of depressive symptoms. This study findings support the need 

for interventions which will reduce these two sedentary behaviors and increase MVPA to 

improve this health outcome in adult populations.
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Refer to Web version on PubMed Central for supplementary material.
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FIGURE 1. 
Multivariate*-adjusted odds ratios (ORs) and 95% confidence intervals (CIs) of depressive 

symptoms associated with 1 hour increase in time spent in sedentary behavior. *Adjusted by 

age, gender, education, marital status, employment status, current smoker, body mass index, 

and diabetes.
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FIGURE 2. 
Multivariate*-adjusted odds ratios (ORs) and 95% confidence intervals (CIs) of depressive 

symptoms by tertiles of time spent in riding in a car, watching TV, and in combined 

sedentary behaviors across meeting and not meeting physical activity (PA) recommendation 

groups. *Adjusted by age, gender, education, marital status, employment status, current 

smoker, body mass index, and diabetes. Low tertile is the referent.
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FIGURE 3. 
Multivariate*-adjusted odds ratios (ORs) and 95% confidence intervals (CIs) of depressive 

symptoms by tertiles of time spent in combined sedentary behaviors across moderate and 

vigorous physical activity (MVPA) groups. *Adjusted by age, gender, education, marital 

status, employment status, current smoker, body mass index, and diabetes.
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TABLE 1

Baseline characteristics of study participants by depressive symptoms during follow-up.

Characteristic All (N=4802) Participants Who Did Not 
Develop Depressive 
Symptoms (n=4234), mean 
(SD) or n (%)

Participants Who 
Developed Depressive 
Symptoms (n=568), mean 
(SD) or n (%)

P Value

Age (yr) 48.4 (9.8) 48.5 (9.7) 47.5 (10.1) .02

Female (%) 1012 (21.1) 851 (20.1) 161 (28.4) <.001

Black (%) 20 (0.4) 18 (0.4) 2 (0.4) .99

High school or less education (%) 262 (5.5) 226 (5.3) 36 (6.3) .32

Currently married (%) 4274 (89.0) 3784 (89.4) 490 (86.3) .03

Currently working (%) 3947 (82.2) 3510 (82.9) 437 (76.9) <.001

Body mass index (kg/m2) 24.6 (3.4) 24.6 (3.3) 24.9 (3.8) .07

Physical activitya (hours in the last seven days) 6.2 (7.3) 6.3 (7.3) 5.7 (7.1) .07

Sedentary behaviors (h.wk−1)

 Riding in a car 8.0 (6.0) 7.9 (5.9) 8.8 (6.9) .002

 Watching TV 9.0 (7.3) 8.9 (7.2) 9.9 (7.7) .002

 Combined sedentary behaviors 17.0 (10.0) 16.7 (9.9) 18.7 (10.5) <.001

Current smoker (%) 379 (7.9) 324 (7.7) 55 (9.7) .09

Heavy alcohol drinkerb (%) 717 (14.9) 628 (14.8) 89 (15.7) .60

Hypertension (%) 829 (17.3) 728 (17.2) 101 (17.8) .73

Diabetes (%) 93 (1.9) 78 (1.8) 15 (2.6) .19

Abbreviation: SD=standard deviation.

a
Physical activity was defined as the total hours of moderate and vigorous physical activity reported during the past seven days.

b
Heavy alcohol drinker was defined as drinks per week >14 in male or >7 in female. One drink of alcohol is defined as 12 oz (3.41 dL) of beer, 5 

oz (1.421 dL) of wine, or 1.5 oz (0.4262 dL) of hard liquor.
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TABLE 2

Odds ratios (95% confidence intervals) of depressive symptoms according to tertiles of sedentary behaviors

Tertiles of Sedentary Behaviors

1 (Low) 2 (Middle) 3 (Upper) P for linear trend

Riding in a car (h/wk)

 Range <5 5–8.9 >9

 Cases (N)a 163 185 220

 Total (N) 1515 1648 1639

Age and sex- adjusted OR (95% CI) 1 1.05 (0.84–1.31) 1.30 (1.05–1.62) .02

Multivariate OR (95% CI)b 1 1.05 (0.84–1.32) 1.27 (1.02–1.59) .03

Multivariate + MVPA OR (95% CI)c 1 1.02 (0.81–1.29) 1.28 (1.02–1.61) .03

Watching TV (h/wk)

 Range <5 5–10 >10

 Cases (N)a 147 224 197

 Total (N) 1481 1892 1429

Age and sex- adjusted OR (95% CI) 1 1.24 (1.00–1.55) 1.47 (1.17–1.85) <.001

Multivariate OR (95% CI)b 1 1.24 (0.99–1.54) 1.42 (1.13–1.80) .003

Multivariate + MVPA OR (95% CI)c 1 1.35 (1.07–1.71) 1.52 (1.19–1.95) <.001

Combined sedentary behavior (h/wk)

 Range <12 12–18.9 >19

 Cases (N)a 143 179 246

 Total (N) 1563 1523 1716

 Age and sex- adjusted OR (95% CI) 1 1.33 (1.05–1.68) 1.69 (1.35–2.10) <.001

 Multivariate OR (95% CI)b 1 1.31 (1.04–1.66) 1.63 (1.31–2.04) <.001

 Multivariate + MVPA OR (95% CI)c 1 1.35 (1.06–1.72) 1.74 (1.38–2.19) <.001

Abbreviation: OR= odds ratio; CI=confidence interval; MVPA=moderate and vigorous physical activity.

a
Cases referred to participants who developed depressive symptoms.

b
Adjusted for age, gender, education, marital status, employment status, current smoker, body mass index, and diabetes.

c
Adjusted for age, gender, education, marital status, employment status, current smoker, body mass index, diabetes, and MVPA (hours/week).
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