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Abstract 

The relationship between sedentary behav-
ior and mental health is documented in the
primary prevention literature in the context of
mental illnesses such as depression. However,
these relationships have not been studied to
the same extent for secondary prevention
efforts, especially among at risk community-
dwelling older adults. The Brazos Valley Health
Assessment was administered to nearly 4000
adults. Respondents self-reported disease sta-
tus, lifestyle behaviors such as physical activi-
ty and nutrition habits, perceptions of physical
and mental health, and socio-demographics.
The selection criteria for inclusion in our
study sample were being at least 55 years old
and having been diagnosed with depression by
a healthcare provider. This criterion resulted
in a sample of 545. Negative binomial regres-
sion was used to examine the association
between number of the past 30 days where
mental health days were not good and seden-
tary behaviors such as time spent watching tel-
evision and time spent using a computer. For
each day per week respondents did not engage
in at least 10 min of moderate physical activity
(such as fast walking) relative to their peers,
they were 5% less likely to report positive men-
tal health (IRR=0.95, P=0.036). For each addi-
tional hour per day respondents spent watch-
ing television relative to their peers, they were
12% more likely to report poorer mental health
(IRR=1.12, P=0.033). Secondary prevention
efforts should recognize the influence of
sedentary behaviors and emphasize similar
interventions used for primary prevention of
depression.

Introduction

Depression is a common medical condition
among older community-dwelling adults. Up to
16% of older adults living independently in the
community suffer from clinically significant
depression.1 This is concerning for many rea-
sons. First, depression exhibits a bi-direction-
al relationship with chronic disease among the
older adult population.2 This means worsening
levels of depression can impair management
of existing chronic diseases resulting in poor-
er physical health and further exacerbating
depressive symptoms. Second, depression
among older adults can lessen the success of
interventions to address negative health
behaviors such as tobacco smoking.3 Finally,
depression can lead to suicidal tendencies that
make depression management a key compo-
nent of secondary prevention efforts for sui-
cide (secondary prevention being defined as
efforts to reduce the number of suicide
attempts in high-risk populations).4
The relationship between sedentary behav-

iors (e.g., lack of physical activity and engaging
in habits such as time spent watching televi-
sion and using a computer) and primary pre-
vention of depression (primary prevention
being defined as efforts to prevent the occur-
rence of depression) have been well estab-
lished in the literature. Garber and colleagues5
found community-dwelling older adults with
higher scores on the Geriatric Depression
Scale (GDS), indicating elevated depression
status, also reported poorer levels of physical
functioning (β=0.106, P=0.004). However, a
recent meta-analysis indicated interventions
to improve physical activity can act as primary
prevention agents by reducing depressive
symptoms before depression is diagnosed.6 In
particular, aerobic exercise (e.g., moderate
physical activity like fast walking) has been
shown to be efficacious in reducing depressive
symptoms among those of both high and low
depressive symptomatologies.7 This is likely
due to the unique physiological effect of phys-
ical activity on depression immunology.8
Research has also established that increased
sedentary behavior such as screen-based
entertainment (e.g., television-watching and
entertainment delivered via mediums such as
computer screens) is independently associated
with poorer mental health status.9 Incidentally,
similar research also indicates these behav-
iors are independently associated with a high-
er risk of mortality despite individuals’ level of
physical activity.10
While many studies of physical activity and

depression have been conducted among older
adults, most of them have similar characteristics
such as cross-sectional selection of adults based
solely on demographics such as age, or case-con-
trol studies that did not consider the existing

clinical diagnosis of the patients in the study. In
essence, these studies have been primary pre-
vention studies aimed at motivating practition-
ers, policymakers, and researchers to enhance
funding and focus on interventions to increase
physical activity and reduce sedentary behavior
to improve public health outcomes. Although
these primary prevention efforts are very impor-
tant, there have been few studies about seden-
tary behaviors explicitly focused on community-
dwelling older adults who have already been
diagnosed with depression by a healthcare
provider. It is these clinically diagnosed individ-
uals who are a key focus of suicide-related sec-
ondary prevention efforts. They are also individ-
uals who may not experience the same efficacy
from interventions to improve mental health sta-
tus and increase physical activity as witnessed
among the primary prevention population. The
purposes of this study are to i) examine the
influence sedentary behaviors have on self-
reported mental health status of community-
dwelling older adults who have already been
diagnosed with depression by a healthcare
provider and ii) determine whether the second-
ary prevention population requires separate
interventions from those currently focused on
the primary prevention population.
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Materials and Methods

Survey instrument
The Brazos Valley Health Assessment

(BVHA)11 is conducted every four years by the
Center for Community Health Development at
the Texas A&M Health Science Center. The
2010 BVHA was administered using random-
digit dial methodologies to residents of eight
counties in central Texas which included the
metropolitan statistical area of Bryan –
College Station. The survey consisted of a 32-
page instrument comprised of questions from
multiple validated sources such as the
Centers for Disease Control and Prevention’s
(CDC) Behavioral Risk Factor Surveillance
System (BRFSS).12 The survey included 3,964
respondents. 

Selection criteria
Respondents to the BVHA were chosen for

inclusion in the study sample if they self-
reported being at least 55 years of age and also
self-reported being diagnosed with depression
by a healthcare provider. 

Dependent variable
Mental health days not good was measured

by the BVHA in the same manner as the
BRFSS.12 The variable asked respondents to
report how many of the past thirty days their
mental health was not good. The variable was
measured on a continuous basis from 0 to 30. 

Independent variables
Socio-demographic variables were used to

describe the respondents. These variables
were: sex, age, race, and whether the respon-
dent self-reported as Hispanic. Sex was meas-
ured as a dichotomous variable (i.e., male or

female), age was measured as a continuous
variable (i.e., number of years old), race was
measured as a categorical variable (i.e., White,
African-American, other, or not reported), and
self-identification as Hispanic was measured
as a dichotomous variable (i.e., yes or no).
Variables germane to our research question
about the relationship between sedentary
behavior and depression were also included.
These variables were: days per week spent
engaging in at least 10 min of moderate physi-
cal activity (defined in the survey instrument
as; your heart beats faster than normal and you
can talk but not sing, and accompanied by visu-
al images and text indicating fast walking,
strength training and swim gently), hours
spent watching television and hours spent
using a computer each day for the past month.
These variables were measured on a continu-
ous basis from 0 to 7 (days per week spent
engaging in at least 10 min of moderate physi-
cal activity) and 0 to 24 (hours spent using a
computer or watching television per day).

Descriptive statistics
Both t-statistics (for continuous variables)

and chi-square statistics (for categorical vari-
ables) were used to detect statistically signifi-
cant differences in the independent variables
of the study by sex. The level of significance
was α=0.05.

Negative binomial regression with
incidence rate ratios
Given the positive skew inherent in the

dependent variable (since the variable was
measured on a basis of 0 to 30), Poisson
regression and negative binomial regression
were evaluated as potential distributions to
model the influence of the independent vari-
ables on the number of mental health days not

good as reported by the respondents. Both dis-
tributions were analyzed in Stata version 11
(Stata Corp. LP, College Station, TX, USA). The
implicit assumption in the Poisson distribu-
tion is that the variance in the data is equal to
the mean of the data. In contrast, the negative
binomial distribution allows for the estimation
of both mean and variance parameters. In
reviewing the mean and variance of the
dependent variable in our sample, it was deter-
mined the variance was nearly twelve times
greater than the mean. This provided evidence
the negative binomial distribution was the
most appropriate method to utilize. We con-
firmed this belief by evaluating our data
against both distributions using the nbvargr
function in Stata provided by the UCLA
Academic Technology Services, Statistical
Consulting Group.13 In addition to using nega-
tive binomial regression as our method of sta-
tistical analysis, we also used corresponding
incidence rate ratios to estimate the effect of
change in the dependent variable outcome
assuming unique changes in the values of
independent variables. 

Results

Sample and descriptive statistics
Table 1 reports the descriptive statistics of

the sample by sex. The selection criteria
resulted in a sample size of 545. The sample
was comprised mostly of females (78.2%). The
mean age of the sample was 66.48±8.87. The
majority of the sample self-reported as White
(86.6%) while 6.4% self-reported as Hispanic
(6.4%). On average, respondents reported
watching television for 3.16±1.26 hours per
day and using a computer for 2.09±1.38 hours
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Table 1. Descriptive statistics by sex (n=545).

Male Female Total
(N=119) (N=426) (N=545) t P

Age 67.31±9.27 66.24±8.75 66.48±8.87 1.15 0.252
Days per week spent engaging in at least 10 minutes of moderate physical activity 3.50±2.82 2.90±2.61 3.03±2.66 2.13 0.034
Hours spent using a computer per day over the last month 2.04±1.33 2.10±1.40 2.09±1.38 -0.40 0.691
Hours spent watching television per day over the last month 3.29±1.26 3.12±1.26 3.16±1.26 1.28 0.202

Male Female Total
(N=119) (N=426) (N=545) X2 P

Race 0.74 0.864
White 101 (84.9%) 371 (87.1%) 472 (86.6%)
African-American 11 (9.2%) 36 (8.5%) 47 (8.6%)
Other 3 (2.5%) 10 (2.3%) 13 (2.4%)
Not reported 4 (3.4%) 9 (2.1%) 13 (2.4%)

Hispanic 1.80 0.406
Yes 8 (6.7%) 27 (4.1%) 35 (6.4%)
No 101 (84.9%) 364 (4.1%) 465 (85.3%)
Not reported 10 (8.4%) 35 (4.1%) 45 (8.3%)
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per day. Males were statistically more likely to
spend more days per week engaged in at least
10 min of moderate physical activity
(3.50±2.82) than females (2.90±2.61) (t=2.13,
P=0.034).

Influences on number of mental
health days not good
Table 2 reports the results of the negative

binomial regression model with incidence rate
ratios. The model fit measures indicated an
acceptable risk (less than 5%) of Type 1 error.
The independent variables examined in the
descriptive statistics analysis were used as
predictors in the model to identify potential
influences on the number of mental health
days not good as self-reported by the respon-
dents. None of the socio-demographic vari-
ables exhibited statistically significant influ-
ence on the number of mental health days not
good. However, among the sedentary behavior
variables, both the number of days per week
spent engaging in at least 10 min of moderate
physical activity (β=-0.05, P=0.036) and the
number of hours spent watching television
(β=0.11, P=0.033) were significantly associat-
ed with number of mental health days not
good. For every day per week respondents did
not engage in at least 10 min of physical activ-
ity, they were 5% less likely to report number of
days where mental health was good relative to
their peers who exercised more frequently
(IRR=0.95, CI = 0.90-0.97). For every addition-
al hour respondents spent watching television
per day relative to peers, they were 12% more
likely to report a higher number of days mental
health was poor (IRR=1.12, CI=1.01-1.24).

Discussion

Opportunities to engage older
adults in physical activity to
address depression
The results of this study indicate sedentary

behaviors remain significantly associated with
depression after initial diagnosis. As such, it is
important to look for community-based oppor-
tunities to engage with older adults to address
depression and promote healthier lifestyle
behaviors. Studies14,15 indicate community
senior centers provide an accessible environ-
ment for older adults that foster opportunities
for physical activity and social interaction.
Even among older adults living in self-care
retirement facilities, physical activity pro-
grams show efficacy in reducing depressive
symptoms among those already diagnosed
with depression.16 Additional research indi-
cates that with the proper amount of physical
exercise and social support, the setting where
older adults receive services becomes less rel-
evant in achieving reduced depressive symp-
toms.17 The key point is older adults need
organizations that promote physical activity
and provide opportunities for exercise and
social interaction. Despite the fact older adults
watch more television than their younger
counterparts; research suggests this is prima-
rily due to their lack of alternatives rather than
their satisfaction with watching television.18 If
public health practitioners can offer healthier
substitutes for sedentary behavior, there is
reason to believe older adults will take advan-
tage of such opportunities with positive effects
on depressive symptomatology. 

Implications for secondary preven-
tion of depression
This study has established the importance

of addressing sedentary behaviors among
those already diagnosed with depression.
These findings have been discussed in the
context of secondary prevention for depression
such as treating the condition before more
serious outcomes such as suicide can occur.
However, there are also benefits of taking such
action for secondary prevention of other dis-
eases. Mortality rates of patients being treated
for acute coronary syndrome events have been
shown to be influenced by whether or not the
patient is persistently depressed.19,20 This is
because depressed patients can often falter in
their adherence to post-event treatment regi-
mens such as medication management and
lifestyle modifications such as improved diet
and exercise.19 Similar impaired adherence
has been seen for depressed patients being
treated for human immunodeficiency virus,
diabetes, and other chronic diseases.19
Addressing depressive symptoms among older
adults already diagnosed with depression not
only has positive benefits in addressing sec-
ondary prevention of depression, but can also
markedly improve secondary prevention of
these and other chronic diseases linked to
depression. 

Limitations
Focusing on a population of older adults

diagnosed with depression is a unique
approach in examining the relationship of
sedentary behavior and depression. However,
the study also has its limitations. First, the
data in the study was self-reported making it
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Table 2. Negative binomial regression model with incidence rate ratios.

Dependent variable: days where mental health was poor

Model fit measures
Log likelihood = -1530.02
LR c2(7) = 14.90
Prob >  c2=0.037
Independent Variable/ Coefficient Standard error P Incidence rate ratio Incidence rate ratio
Measurement 95% Confidence interval

Lower Upper

Age (Continuous) -0.01 0.01 0.284 0.99 0.98 1.01
Sex (1 = Male, 2 = Female) -0.15 0.16 0,358 0.86 0.63 1.18
African-American (1 = Yes, 0 = No) 0.24 0.25 0.323 1.27 0.79 2.06
Hispanic (1 = Yes, 0 = No) 0.14 0.27 0.597 1.15 0.68 1.94
Days per week spent engaging in at least -0.05 0.02 0.036 0.95 0.90 0.97
10 min of moderate physical 
activity (Continuous)
Hours spent using a computer per day over -0.04 0.05 0.359 0.96 0.87 1.05
the last month (Continuous)
Hours spent watching television per day 0.11 0.05 0.033 1.12 1.01 1.24
over the last month (Continuous)
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susceptible to reliability and validity bias.
Second, this study took place in a small geo-
graphic area which minimizes generalizability
of the findings. Third, the depression variable
in the study was not measured using a scale
such as the GDS. This limited the ability of the
researchers to understand the severity of the
self-reported depression of the respondents. 

Conclusions

Primary prevention of depression among
older adults is a well documented public health
need. However, our study illustrates the need
to continue these interventions for secondary
prevention efforts as well. We have provided
evidence of opportunities in the community
available to public health practitioners to help
overcome the challenges of depressive symp-
toms among this population. Further, we have
identified the health benefits of taking action
to address this population, and associated ben-
efits to secondary prevention of other diseases.
The challenge left for practitioners is to take
this knowledge and ensure physical activity
programs used for primary prevention of
depression are also considered for secondary
prevention of depression and other diseases.
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