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Abstract

Background—One-third of individuals with stroke report symptoms of depression, which has a 

negative impact on recovery. Physical activity (PA) is a potentially effective therapy. Our objective 

was to examine the associations of subjectively assessed PA levels and symptoms of depression in 

a nationally representative stroke sample.

Methods—We conducted a cross-sectional study of 175 adults in the National Health and 

Nutrition Examination Survey 2011–2012 cycle. Moderate, vigorous, and combination equivalent 

PA metabolic equivalent (MET)-minutes per week averages were derived from the Global Physical 

Activity Questionnaire, and .the 2008 Physical Activity Guidelines/American College of Sports 

Medicine recommendations of ≥500 MET-minutes per week of moderate, vigorous, or 

combination equivalent PA were used as cut points. Depression symptoms were measured using 

the Patient Health Questionnaire-9.

Results—Meeting moderate PA guidelines resulted in 74% lower odds of having depression 

symptoms (P < .0001) and 89% lower odds of major symptoms of depression (P = .0003). Meeting 

vigorous guidelines showed a 91% lower odds of having mild symptoms of depression (P = .04). 

Participating in some moderate, vigorous, or combination equivalent PA revealed the odds of 

depression symptoms 13 times greater compared with meeting guidelines (P = .005); odds of mild 

symptoms of depression were 9 times greater (P = .01); and odds of major symptoms of 

depression were 15 times greater (P = .006).

Conclusions—There is a lower risk of developing mild symptoms of depression when vigorous 

guidelines for PA are met and developing major symptoms of depression when moderate 

guidelines met. Participating in some PA is not enough to reduce the risk of depression symptoms.
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There has been a steady decline in stroke incidence and mortality over the last few decades 

due to better medical treatments; still, every year approximately 800,000 people experience 

a stroke, with 610,000 of these occurrences being first attacks.1–3 Two-thirds of individuals 

who have experienced a stroke remain with some amount of permanent disability that 

requires rehabilitation, placing stroke as the leading cause of serious long-term 

disability.1,4–6 Physical difficulties are the primary concern and focus for treatments but it is 

common for this population to experience neuropsychiatric complications (ie, emotion, 

behavioral, and cognitive disorders).7 These complications have been shown to have a 

negative effect on motor functioning, social functioning, and overall quality of life.7–10 Of 

the many psychiatric complications, depression is one of the most frequently reported.11

Of all individuals with stroke, approximately one-third of patients are depressed, with 35% 

of outpatient populations experiencing minor depression and 23% experiencing major 

depression.1,11,12 Patients who are depressed 3 months after stroke are more likely to be in 

inpatient care or rehabilitation longer than nondepressed patients.9 This increase in time 

spent in rehabilitation can be due to patients emotionally withdrawing from rehabilitation 

and a lack of motivation to regain function.13–16 Pharmacological therapy, psychotherapy, 

and antidepressants are commonly used for treatment of depression in stroke; however, 

results show no clear effects, and there is an increased risk of experiencing adverse events 

with antidepressant medications.17–19 Because current treatments are inconclusive and 

depression prevalence is so high, additional treatments are needed.

There is strong evidence that exercise reduces the risk of developing depressive symptoms 

and reduces the symptoms of depression, as well as has a large positive effect when baseline 

depression is severe in nonstroke individuls.20–22 A recent meta-analysis in poststroke 

subjects found that exercise may lead to less depressive symptoms immediately after 

programs and showed positive effects across subacute and chronic stages of recovery. In 

addition, a larger effect was seen with “higher exercise intensities,” defined as sessions 

administered at least 3 times per week, a minimum of 4 weeks, and graded training.23 

Although promising, the positive effects of exercise on depression in individuals with stroke 

are still unconvincing since these studies were not powered with depression as the primary 

outcome, did not include antidepressants as a confounding factor, and included exercise 

prescriptions that were broad and inconsistent (eg, physical therapy, occupational therapy, 

aerobic exercise, resistance training, or a combination).

The benefit of exercise training on reducing depressive symptoms in individuals with stroke 

is encouraging. However, the feasibility of delivering training to large groups of subjects is 

low, both from the logistical and cost-based perspective. As a surrogate to exercise training 

interventions, differing intensities and amount of physical activity (PA) may provide insight 

into the possible antidepressant effects of exercise in a large cohort of poststroke individuals. 

For this reason, this study focused on PA, which is an umbrella term used to describe any 

bodily movement produced by skeletal muscles that results in energy expenditure, as 
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exercise is a subset of PA that is planned, structured, and repetitive with a final or 

intermediate objective to improve or maintain physical fitness.24 To date, no population-

based studies have examined associations between depressive symptoms and PA following a 

stroke.

The primary objective of this study was to use the 2011–2012 National Health and Nutrition 

Examination Survey (NHANES) to examine the associations between individuals who 

reported having had a stroke with symptoms of depression and subjectively reported 

amounts of PA in individuals who reported meeting national PA guidelines. The secondary 

objectives were to explore the severity of depression symptoms with subjectively reported 

amount of PA who met national PA guidelines, as well as the severity of depression 

symptoms and participation in PA but not meeting guidelines.

Methods

Study Sample

The 2011–2012 NHANES cycle included a nationally representative sample of a 

noninstitutionalized US civilian population. Data collection consisted of a household 

interview and an examination conducted in a mobile examination center (MEC) by trained 

individuals. Written informed consent was obtained from each participant for both in-home 

interviews and examinations in the MEC. Since this data comes from a public database and 

has been de-identified, the Institutional Review Board of the Medical University of South 

Carolina deemed this study as nonhuman research. There were 9756 participants sampled in 

this cycle, with 229 adult participants (≥20 years of age) reporting they had been told they 

had a stroke. Of these 229 participants, 54 were excluded from analysis because they did not 

complete the Global Physical Activity Questionnaire (GPAQ) and Patient Health 

Questionnaire-9 (PHQ-9). There were 175 participants included in analysis who represent 

5,410,265 individuals in the US population (732,739 individuals meeting mild symptoms of 

depression criteria and 1,029,927 individuals meeting major symptoms of depression 

criteria, equaling a general depression group of 1,762,666 individuals) after accounting for 

the complex sample survey design used in NHANES.

Depression

Depression levels were assessed using the PHQ-9, which has good reliability, validity, and 

clinical utility and is commonly used in clinical settings to screen for diagnose, monitor, and 

measure the severity of depression in individuals with stroke.25–27 However, the use of the 

instrument in this study was to score and set criteria for the severity of depression symptoms 

and was not used as a diagnosis tool. This questionnaire is a 9-item screening instrument 

that includes questions about the frequency of depression symptoms over the past 2 weeks. 

Response categories for the instrument were “not at all,” “several days,” “more than half the 

days,” and “nearly every day,” with each question scored 0 to 3. A total score was based on 

the sum of the points for each question and ranged from 0 to 27. A cut point for inclusion 

into depression group was a score of ≥5, which indicates having mild symptoms of 

depression or greater. Of the 70 individuals meeting symptoms of depression criteria, 31 
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individuals met mild symptoms of depression criteria of having a score between 5 to 9, and 

39 individuals met major symptoms of depression criteria of having a score ≥10.

PA Level Determination

The GPAQ was used to determine the moderate, vigorous, and combination equivalent PA 

levels of participants. The GPAQ included questions related to daily, leisure time, and 

sedentary activities. Moderate activity included work activities, walking or bicycling, and 

recreational activities. Moderate work activity was described as activities that cause small 

increases in breathing or heart rate, such as a brisk walking or carrying light loads. Walking 

or bicycling was used for how the individual usually goes to and from places, for example, 

to work, shopping, or school. Moderate recreational activities includes sports, fitness, or 

activities that cause a small increase in breathing or heart rate, such as brisk walking, 

bicycling, or swimming. Vigorous work activity was described as PA causing large increases 

in breathing or heart rate at work. Vigorous recreational activities include sports, fitness, or 

recreational activities that cause large increases in breathing or heart rate, like running or 

basketball. All activities must have been done for at least 10 minutes continuously.

Moderate PA levels were calculated by multiplying the number of days per week by minutes 

of activity per day for 3 activity categories: work, walking/bicycling, and recreational 

activities. The 3 categories were added to get an estimated total of PA minutes per week. PA 

minutes per week were then multiplied by 4 metabolic equivalents (METs) (criteria for 

moderate level of work and recommended MET value for this dataset by NHANES) to get 

an average of MET-minutes per week. Vigorous PA levels were calculated by multiplying 

the number of days per week by minutes of activity per day for 2 activity categories: work 

and recreational activities. The 2 categories were added to get an estimated total of PA 

minutes per week. PA minutes per week were then multiplied by 8 METs (criteria for 

vigorous level of work and recommended MET value for this dataset by NHANES) to get an 

average of MET-minutes per week.28

The 2008 Physical Activity Guidelines and American College of Sports Medicine (ACSM) 

Recommendations were used to determine cut points to define meeting PA levels or not.24,29 

The cut points for meeting moderate PA (MPA) guidelines was ≥500 MET-minutes per week 

or the equivalent to ≥150 minutes per week, and vigorous PA (VPA) was ≥500 MET-minutes 

per week or the equivalent to ≥75 minutes per week. If total moderate, vigorous, and/or 

combination equivalent PA MET-minutes per week ranged from 1 to 499 they were 

considered low levels of PA (LMVPA). The LMVPA group did not included individuals who 

did not engage in any PA.

Potential Confounders

Demographic characteristics (age, gender, ethnicity, education, and marital status), 

comorbidities (arthritis, cancer, coronary heart disease, diabetes, and emphysema), 

antidepressant use, and physical functioning difficulties (house chores, leisure at home 

activities, and work; Table 1) are reported as frequency counts, except age was reported as 

mean ± standard error of the mean (SEM). These measures were conducted in the subject's 

home by trained interviewers using the Computer-Assisted Personal Interviewing (CAPI) 
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system. Smoking was assessed using serum cotinine levels, with ≥3.08 ng/mL being the 

cutoff for a smoker,30 A body mass index (BMI) of <25 kg/m2 was considered normal, and 

≥25 kg/m2 considered overweight/obese. Blood draws and subjects weights were measured 

in the MEC.

Statistical Analysis

SAS version 9.4 (SAS Institute, Inc, Cary, NC) was used for analysis. Data were weighted to 

the US population using complex survey sampling analysis methods. Binary logistic 

regression analyses were used to examine the associations of MPA, VPA, and LMVPA with 

depression and major depression. MPA, VPA, and LMVPA were all ran in separate models, 

which totaled 3 depression models, 3 mild depression models, and 3 major depression 

models. For each of the 9 models, MPA, VPA, and LMVPA were not entered into the same 

models because they were not mutually exclusive and, therefore, cannot be included as 

independent variables in the model. To determine which covariates remained in the final 

model, the smallest Akaike Information Criterion (AIC) method was used. All possible 

covariates were placed in the model, and if variables were nonsignificant they were 

removed. If P values were borderline (>.05–.07) the covariates were removed, and if the AIC 

increased the covariates were placed back into the model.

The analyses were run first without imputation of missing values and then by imputing 

values for missing data by giving subjects the more conservative values for personal 

characteristics (eg, considered smokers, overweight/obese, etc). There were little differences 

in the odds ratios, therefore the imputation method was used in analysis. Within the 9 

models, the models that were missing the most observations were MPA and VPA in the 

major depression group, which was missing 19% of the 175 samples, however, a majority of 

the missing variables were in the nondepression group, with 83 out of 105 remaining in the 

nondepression group and 59 out of the 70 remaining in the depressed group. In addition, 

being that it was weighted to the population there were still >4.7 million people represented 

in this models analysis. The model missing the next highest number of observations was 

14% in the MPA and VPA major depression group, with the rest of the models only missing 

only around 1% of observations. Therefore, the presented models using the imputation 

method described are statistically sound.

For the continuous variables (age, years poststroke, BMI), a 2-tailed paired sample t test was 

used to test for differences between depression and comparison groups. For discrete 

variables (gender, ethnicity, education, marital status, smoking, weight, comorbidities, 

physical functioning difficulties, and PA levels), the Wilcoxon rank sum test was used to 

compare individuals with depression to the comparison group. Results were reported as odds 

ratios (ORs) with 95% confidence intervals (CIs) and P values. Statistical significance was 

set at P < .05.
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Results

Participant Characteristics

In the nationally represented population, 40% met criteria for mild symptoms of depression 

or greater; 16% met mild symptoms of depression criteria, and 24% reported meeting major 

symptoms of depression or greater criteria. The significant differences in the depressed 

group compared with individuals not meeting criteria of mild symptoms of depression or 

greater group for participant characteristics were education, comorbidities (emphysema, 

diabetes, and arthritis), and all physical functioning tasks, as well as MPA and LMVPA. The 

mild symptoms of depression group compared with the no symptoms of depression group 

showed a significant difference in diabetes. The major symptoms of depression group 

compared with the no major symptoms of depression group showed significant differences 

in marital status, BMI, antidepressants, comorbidities (emphysema and arthritis), and all 

physical functioning tasks, as well as MPA (see Table 1 and Online Supplementary Tables 3, 

4, and 5).

Associations With MPA and VPA

Meeting MPA was associated with reduced odds of depression symptoms (P < .0001) and 

major symptoms of depression (P = .0003). Significance still remained when all the 

covariates were removed from the model. Meeting MPA was not significantly associated 

with reduced odds of mild symptoms of depression Participants who reported engaging in at 

least 500 MET-minutes of MPA per week were associated with a reduced odds of 74% in 

depression symptoms and 89% reduced odds of major symptoms of depression compared 

with individuals with stroke who did not meet MPA guidelines. In the unadjusted model, 

meeting MPA guidelines was associated with reduced odds of 61 % in depression symptoms 

(P = .04) and 78% in major symptoms of depression (P = .01). Meeting VPA guidelines was 

associated with a 91% reduced odds of mild symptoms of depression (P = .04). This 

significance did not remain in the unadjusted model (P = .07) (Table 2.) Nonimputed values 

are reported in Online Supplementary Table 6.

Associations With LMVPA

Engaging in LMVPA, but not meeting guidelines, was associated with increased odds of 

depression symptoms nearly 13 times greater compared with meeting guidelines (P = .003) 

(see Online Supplementary Table 3). In the unadjusted model, depression symptoms were 

associated with increased odds 6 times greater when compared with meeting guidelines (P 
= .04). LMVPA was associated with increased odds of mild symptoms of depression 9 times 

greater (P = .01), however this did not remain significant in the unadjusted model (P = .15). 

Increased odds of major symptoms of depression were 15 times greater (P = .006) when 

compared with meeting guidelines, however, this did not remain significant in the 

unadjusted model (P = .08).

Discussion

To our knowledge, this is the first study to examine the associations of subjectively assessed 

PA levels with symptoms of depression, along with exploring associations of PA levels and 
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different severities of depression symptoms in a nationally representative stroke population. 

It extends on previous research of depression in the general population of adults and older 

adults, as well as other neurological conditions, by examining not only symptoms of 

depression but also more specifically mild and major symptoms of depression separately in a 

large sample of individuals who have had a stroke.31–33

The results of this cross-sectional study indicate that meeting the 2008 Physical Activity 

Guidelines/ACSM Physical Activity Recommendations greatly reduced the odds of having 

major symptoms of depression in individuals with stroke. Specifically, meeting moderate PA 

guidelines was strongly associated with reduced odds of major symptoms of depression 

when compared with not meeting guidelines. However, meeting vigorous guidelines was 

significantly associated with a reduced risk of mild symptoms of depression. Similar results 

were shown in a review by Adamson et al,33 with their findings suggesting that exercise may 

improve depressive symptoms in adults with neurological disorders, especially when PA 

guidelines have been met. In this review there were only 2 stroke studies included in 

analysis, with 1 study using a treadmill aerobic-exercise training program and the other 

using a strength-training program.34,35 Even though these 2 studies are more exercise-

focused and our study is PA-based, making it difficult to make direct comparisons, the 

important conclusion is that meeting guidelines showed significant benefits in reducing 

depressive symptoms and amount may be more important than modality of PA/exercise.

Interestingly, subjects that did not report engaging in at least 500 MET-minutes per week of 

moderate, vigorous, or combination equivalent PA was associated with increased odds of 

major symptoms of depression when compared with individuals who did met guidelines. 

Similar results were seen by Boschloo et al,36 who found low levels of PA, defined as not 

meeting 600 MET-minutes per week of moderate and vigorous PA, resulted in low PA being 

a strong independent risk factor for depression and/or anxiety disorders. These results 

further confirm the theory that the amount of time spent engaging in moderate and/or 

vigorous PA is important and beneficial in reducing the risk and possibly preventing 

depression and major depression.

Hornnes et al37 found that over the course of the first year after a stroke, the frequency of 

patients that are physically inactive increases by 25%. This reduction in PA increases the 

risk of having another stroke, which may contribute to 30% of recurrent strokes each year.1 

It has been established that physical inactivity is an actual cause of chronic disease that leads 

to an increased odds of morbidity and mortality; so PA and exercise are treatments to prevent 

and reduce the occurrence and reoccurrence of most chronic diseases.38,39 Reduced PA 

levels after stroke can lead to disuse atrophy of muscles, cardiovascular deconditioning, 

social isolation, and associated physiological factors causing individuals who have 

experienced a stroke to be at a greater risk for secondary cardiac complications and recurrent 

stroke.40,41 Getting stroke patients to become more physically active and meet guidelines 

can reduce the numerous complications frequently occurring after stroke within the 

cardiovascular, muscular, and neurological systems and may be extremely beneficial in 

reducing these secondary complications and recurrent strokes.
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The results of this study, in combination with the results of the previous articles discussed, 

indicate that it may be a combination of frequency, intensity, and time spent engaging in PA 

that has the biggest impact on reducing depression in individuals after stroke and current 

recommendations for this population are too low. Future directions should focus on finding 

an optimal dose of PA and exercise by manipulating frequency, intensity, and time so that 

the dose is feasible, efficient, and specific to this population. Studies should be conducted 

with more objective assessments to reduce variability in results and increase validity and 

reliability. In addition, studies need to be conducted to find the barriers and facilitators to PA 

so that recommendations can meet the needs of this population and hopefully increase 

compliance and consistent participation. All of these considerations together can help 

clinicians or exercise physiologists to properly prescribe exercise and individualize training 

to optimize recovery. There needs to be an understanding within this field of study that there 

is no one-size-fits-all dose that targets all problems justifying the need for further patient 

centered outcomes research.

Limitations

This study has several strengths, including a sample weighted to the US population 

representing >5 million individuals, as well as ample data of subject demographic, 

behavioral, medication, comorbidity and physical functioning characteristics for analysis. 

There are also limitations to this study, with the most prominent being the use of a cross-

sectional design. However, to conduct this study at this sample size would be difficult but 

this study gives validation and justification for future research. Because a questionnaire to 

determine average PA MET-minutes per week was used, there may have been some 

underestimation or overestimalions reported by individuals, therefore, it was decided not to 

use continuous variables for PA levels. We believe that we controlled for this variability to 

the best of our ability by dichotomizing the PA MET-minutes per week by meeting 

guidelines or not. This greatly reduced the variability within the results and reduced the 

individual's overestimate of their participation. In addition, we decided not to include a 

group of “no PA” because of the small sample size and because it was not a focus for our 

study question. The use of the PHQ-9 to assess depressive symptoms instead of having 

clinically confirmed diagnoses of depression may influence the outcomes. Additional 

clinical information that would further benefit this study would be the level of stroke severity 

and better outcomes for clinical functional ability. However, reliable and easily translatable 

information was not reported in the NHANES questionnaires specifically relating to stroke. 

To help give an idea of physical functioning levels we included questions about difficulties 

in completing chores at home, leisure activities at home, and work. These results would be 

strengthened and validated by conducting a randomized control trial.

Conclusions

These finding suggest that meeting the 2008 Physical Activity Guidelines/ACSM 

Recommendations for moderate activity level is associated with reduced likelihood of major 

symptoms of depression, and vigorous levels of activity are associated with a reduced 

likelihood of mild symptoms of depression among adults in the United States who have 

reported having had a stroke. In addition, there is evidence from these results that the 
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amount of PA plays an important role in lowering the odds of depression symptoms, and it 

may not be enough to just engage in any amount of PA. Participating in PA may be an 

important therapeutic target since additional and substantial benefits may exist in reducing 

secondary complications, recurrent stroke, and functional limitations experienced after 

stroke. In addition, due to these findings there is merit to continue further research of this 

topic with the focus of finding a proper “dose” for depression, as it may not be the same as 

other complications post-stroke. Current PA recommendations for individuals with stroke 

may need to be reevaluated because they are below the 2008 Physical Activity Guidelines/

ACSM Recommendations and may not be enough to reduce depression.
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Table 1
Demographic, Behavioral, Comorbidity, Physical Functioning, and Physical Activity 
Characteristics of Participants

Overall (N = 175) Depressiona (n = 70) Mild depressionb (n = 31) Major depressionc (n = 39)

Age 64 (1.3) 61.3 (1.3) 63.3 (2.6) 59.9 (2.4)

Years poststroke 10.9 (1.4) 11.5 (1.4) 10.8 (1.8) 12.0 (2.0)

Gender

 Male 84 (44.1) 29 (35.7) 13 (42.0) 16 (31.2)

Ethnicity

 Non-Hispanic white 74 (62.9) 34 (63.4) 13 (58.2) 21 (67.1)

 Non-Hispanic black 59 (16.3) 20 (19.2) 11 (25.4) 9 (14.8)

 Mexican American 14 (6.1) 5 (6.8) 2 (5.3) 3 (7.8)

 Other 28 (14.7) 11 (10.6) 5 (11.1) 6 (10.3)

Education

 ≤ High school graduate 114 (60.1) 52 (69.8) 23 (62.6) 29 (74.9)

 Some college 44 (25.1) 16 (27.6) 7 (36.0) 9 (21.6)

 College graduate 17 (14.9) 2 (2.6) 1 (1.4) 1 (3.5)

Marital status

 Married 69 (46.7) 21 (32.9) 11 (37.6) 10 (29.5)

 Divorced 34 (14.7) 17 (22.3) 5 (13.6) 12 (28.5)

 Other 72 (38.6) 32 (44.8) 15 (48.8) 17 (42.0)

Smoked (ng/mL) 55 (33.1) 35 (50.9) 15 (50.8) 20 (50.9)

Body mass index (kg/m2) 29.1 (1.0) 30.3 (0.9) 28.3 (1.1) 31.8 (1.1)

Overweight/obese 117 (69.9) 55 (77.9) 24 (72.3) 31 (81.8)

Antidepressant 32 (20.0) 15 (22.9) 4 (7.3) 11 (33.9)

Medical conditions

 Arthritis 90 (47.8) 47 (68.1) 18 (56.9) 29 (76.0)

 Cancer 36 (15.4) 18 (24.4) 8 (23.7) 10 (24.9)

 Coronary Heart Disease 25 (16.5) 13 (18.6) 7 (27.2) 6 (12.4)

 Diabetes 49 (25.1) 29 (41.9) 16 (52.6) 13 (34.2)

 Emphysema 13 (7.4) 9 (19.1) 2 (12.5) 7 (23.8)

Physical functioning difficulties

 House chores 88 (49.0) 48 (71.4) 21 (62.8) 27 (77.6)

 Leisure at home activities 29 (15.0) 20 (29.6) 9 (25.8) 11 (32.3)

 Work 108 (59.4) 57 (80.5) 24 (70.7) 33 (87.6)

Physical activitiese

 MPA 60 (39.2) 20 (25.0) 13 (38.9) 7 (15.1)

 VPA 14 (12.2) 6 (6.0) 1 (1.6) 5 (9.1)

 LMVPA 22 (8.8) 12 (17.1) 4 (15.2) 8 (18.4)

Note. Table presents mean (SEM) for continuous measures and n (%) for categorical measures, n is a frequency count out of 175 overall 
participants. Means, SEM, %, and P values are weighted to the US population representative of 5,410,265 individuals overall; 1,762,666 
individuals in group with depression symptoms, 732,739 individuals meeting mild depression symptoms, and 1,029,927 individuals meeting major 
depression symptoms. P values were derived from statistical tests of
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a
depression symptoms (n = 70) to no depression symptoms (n = 105),

b
mild depression symptoms (n = 31) to no depression symptoms (n = 105), and

c
major depression symptoms (n = 39) to less than major depression symptoms (n = 136).

d
Based on cotinine level (≥3.08 ng/mL considered smoker)30

e
n (%) of participants that met physical activity guidelines of ≥500 MET-minutes per week (MPA, VPA) or participated in some moderate and/or 

vigorous physical activity (LMVPA) of 1 –499 MET-minutes per week but did not meet guidelines.

Abbreviations: CHD, XXX; LMVPA, low moderate and/or vigorous physical activity; MET, metabolic equivalent; MPA, moderate physical 
activity; SEM. standard error of the mean; VPA, vigorous physical activity.
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Table 2
Adjusted and Unadjusted Odds of Depression, Mild Depression, and Major Depression 
Symptoms

Physical activity levels Adjusted P Value Unadjusted P Value

OR (95% Cl) for depression

 MPAa 0.26 (0.14–0.50) <.0001 0.39 (0.16–0.94) .04

 VPAb 0.57 (0.14–2.36) .44 0.36 (0.10–1.30) .12

 LMVPAc 12.88 (2.59–64.11) .005 6.22 (1.29–30.13) .04

OR (95% Cl) for mild depression

 MPAd 0.51 (0.19–1.34) .17 0.74 (0.25–2.25) .60

 VPAe 0.09 (0.01–0.86) .04 0.09 (0.01–1.19) .07

 LMVPAf 9.34 (1.90–45.90) .01 4.12 (0.64–26.38) .15

OR (95% CI) for major depression

 MPAg 0.11 (0.03–0.36) .0003 0.22 (0.07–0.72) .01

 VPAh 1.79 (0.28–11.34) .54 0.68 (0.16–2.88) .60

 LMVPAi 15.46 (2.94–81.28) 0006 6.30 (1.02–38.74) .08

Note. Boldface indicates statistical significance at P < .05.

a
MPA for depression symptoms adjusted for age, marital status, smoking, emphysema, cancer, diabetes, and difficulties at work.

b
VPA for depression symptoms adjusted for age, marital status, smoking, diabetes, difficulty with chores at home, and difficulty functioning at 

work.

c
LMVPA for depression symptoms adjusted for age, marital status, arthritis, diabetes, and difficulty functioning at work.

d
MPA for mild depression symptoms adjusted for age, ethnicity, marital status, smoking, and diabetes.

e
VPA for mild depression symptoms adjusted for age, arthritis, and diabetes.

f
LMVPA for mild depression symptoms adjusted age, ethnicity, marital status, smoking, and diabetes.

g
MPA for major depression symptoms adjusted for age, marital status, arthritis, emphysema, and difficulty functioning at work.

h
VPA for major depression symptoms adjusted for age, antidepressants, emphysema, cancer, and difficulty functioning at work.

i
LMVPA for major depression symptoms adjusted for age, marital status, antidepressants, arthritis, and difficulty functioning at work.

Abbreviations: Cl, confidence interval; LMVPA, low moderate and/or vigorous physical activity; MPA, moderate physical activity; OR, odds ratio; 
VPA, vigorous physical activity.
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