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Objective: The objective of this study was to examine the relation of physical

performance measures with depressive symptoms in older men. Method: A cross-

sectional, multivariate comparison of several measures of upper- and lower-extrem-

ity performance and their relation with depressive symptoms was performed in 2,856

older Japanese American men, aged 71–93 years, who participated in the fourth

examination of the Honolulu Heart Program. Depressive symptoms were measured

using an 11-item version of Center for Epidemiologic Studies Depression (CES-D)

Scale. A score of at least 9 (from a maximum score of 33) is considered clinically

significant. Timed functional performance tests, including walking and repeated

chair stands, were used to assess lower-extremity performance; handgrip strength

was used as an indicator of upper-extremity performance. Results: Two hundred

eighty-three participants (9.9%) had a score of 9 or greater on the 11-question CES-D

Scale and were considered to be at high risk for depression. Time to walk 10 feet and

time to complete five chair stands were significantly longer in those with depressive

symptoms, whereas handgrip strength was significantly lower. Only the association

of gait speed (time to walk 10 feet) and depressive symptoms remained significant

when all physical performance measures were simultaneously included in a multi-

variate analysis. Conclusion: These results demonstrate physical performance mea-

sures, particularly gait speed, may be important potential correlates of depression in

community-dwelling older men. (Am J Geriatr Psychiatry 2006; 14:1060–1068)
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The NIH Consensus Development Panel on De-
pression in Late Life1 and the World Health Or-

ganization2 both identified depression as a leading
cause of disability at older ages. Depression may
amplify the morbidity of disability, pain, fatigue,
drug side effects, and malnutrition as well as in-
crease the utilization of health services.3–6 Depres-
sion also increases risk for mortality in community-
dwelling elderly persons,7,8 particularly in depressed
elderly persons with coronary heart disease.9 The
antecedents of depression in the elderly are multifac-
torial, but physical disability appears to be an impor-
tant correlate. Physical disability may induce depres-
sion because of loss of independence and social
function. On the other hand, depression may induce
physical disability by reducing motivation for phys-
ical activity and subsequent deconditioning in older
persons.

Using time-series analysis, Koenig10 found that
depression and disability tended to track together in
older hospitalized persons. Which is more important
in driving the other in this complex relation is not
known. Time-series analysis failed to demonstrate a
predominant causal effect for either depression or
disability in older persons who were depressed after
hospitalization, suggesting that neither depression
nor physical disability exerts a primary role in fos-
tering this relationship. In an attempt to determine
which particular demographic, psychosocial, psychi-
atric, and physical health characteristics of patients at
baseline predicted this relation, Koenig found that
only three baseline characteristics significantly pre-
dicted depression–disability outcomes: race, history
of depression, and stressful life events.

More work needs to be done on which particular
factors are the strongest predictors of the depres-
sion–disability relation as well as the organic basis
for this relation. This is likely to be complicated and
multifactorial. For example, the association of
chronic vessel disease in small penetrating arteries
that supply cerebral white matter in the frontal lobe
with both depression and lower-extremity dysfunc-
tion suggests a potential cardiovascular link. Consis-
tent with this hypothesis, positive associations with
inflammatory markers such as platelet-activating fac-
tor and homocysteine, in contrast to negative associ-
ations with cardioprotective omega-3 fatty acids,
have been reported with both depression and dis-
ability.11,12 Serotonin-mediated platelet reactivity has

also been proposed as a link between vascular dis-
ease as a cause of both disability and depression
through damage to frontal cerebral tissue.13

The aforementioned multifactorial aspects of de-
pression and disability illustrate the complexity of
the relation and the potential for studying this rela-
tion with multiple tools and on multiple levels. New
measures and analytic strategies that help capture
this complexity are needed. Bruce14 identified sev-
eral potential strategies, including studying poten-
tially related physical components of disability and
depression. Therefore, to better understand the phys-
ical components of disability and their relation to
depression, we used timed physical performance
measures of upper and lower body function.

Physical performance measures that test either up-
per or lower body function are generally conceptu-
alized as indicative of underlying physical capacity.
For example, grip strength is indicative of upper
body strength. The correlation between self-report
and performance measures tends to be less than
ideal, and physical performance measures are a more
objective and accurate means of capturing functional
capacity. Performance tests are rarely pure indicators
of underlying physical capacity, however, and are
affected by cognitive, psychologic, and social factors,
including depression.

Although there have been several studies that
have investigated the association of physical perfor-
mance measures with depression, this area is not
well understood. Rantanen et al.,15 in a three-year
follow-up study of 2,275 men with average age of
77.1 years at baseline, demonstrated that depression
at baseline was associated with a steep decline in
handgrip strength, particularly in those with low
body weight. Depressed mood, in combination with
low body weight, may be an indicator of frailty or
disease status that leads to accelerated strength loss
and disability. Penninx et al.16 performed a four-year
prospective cohort study of 1,286 community-dwell-
ing older persons and demonstrated that increasing
levels of depressive symptoms were predictive of
decline in lower-extremity performance as assessed
by standing balance, timed 8-foot walk, and timed
chair stands. Thus, although some studies have used
measures of upper or lower body function, there is
little information on the relative contribution of the
different measures of upper-extremity performance
and lower-extremity performance to depression, par-
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ticularly with large studies using multivariate mod-
els. Although performance measures can be tedious
and time-consuming for researchers, healthcare pro-
fessionals and patients, or study subjects, under-
standing more about the components of disability
that affect depression is vital for designing new in-
terventions to help identify, prevent, and treat de-
pression in the elderly.14

The present cross-sectional investigation was per-
formed among older Japanese-American men in the
Honolulu Heart Program and compared the relative
associations of upper-extremity performance, as in-
dicated by handgrip strength, and lower-extremity
performance, indicated by time to walk 10 feet (gait
speed) and time to complete five chair stands, as well
as general physical activity level, with depressive
symptoms. These are measures of physical perfor-
mance with promising potential for understanding
the physical components of disability and its link to
depression.

METHODS

Sample

The Honolulu Heart Program is a longitudinal
study of coronary heart disease and stroke in Japa-
nese-American men.17 Participants in the study are
men of Japanese ancestry living on the island of
Oahu, HI, in 1965 and who were between the ages of
45 and 68 years at baseline (i.e., born between 1900
and 1919). A total of 8,006 men participated in the
baseline examination, which took place from 1965 to
1968, and three subsequent complete examinations
occurred in 1968–1970, 1971–1975, and 1991–1993.
For the purposes of this study, the fourth examina-
tion is used. Briefly, from 1991–1993, the surviving
men, ranging in age from 71–93 years (mean age:
77.8�4.7 years), were invited to participate in a fourth
physical and psychosocial examination. Letters of invi-
tation requesting that they schedule an appointment
were sent to participants. Response rate to the request
was 80% (including clinic, home, and nursing home
visits; N�3,741). Information on chronic health condi-
tions, medications, lifestyle, functional status, diet, and
numerous other conditions was obtained from ques-
tionnaires and physical examination.

Depressive Symptoms

Participants were screened for depressive symp-
toms by using an 11-question version of the Centers
for Epidemiologic Studies Depression (CES-D) Scale
questionnaire with scores ranging from 0–33.8,15 The
standard CES-D Scale uses a cutoff score of 16 points
for depressive symptoms.18 In this 11-question ver-
sion, however, a score of 9 or greater was used. This
shortened version has shown to be a valid measure
of risk for depression in the older population.19 For
convenience, we refer to presence of depressive
symptoms as “depression” or “depressed.” Al-
though the CES-D scale indicates risk for depression,
it does not diagnose depression and our use of these
terms is not synonymous with clinical depression.
Participants who did not answer three or more of the
11 depression questions, those who had impaired
cognitive function, or those who used antidepressant
medications were excluded from this analysis, leav-
ing 2,856 participants to be studied. Cognitive func-
tion was measured with the Cognitive Abilities
Screening Instrument (CASI),20 which was devel-
oped for crosscultural studies of dementia. A score
on the CASI of less than 74 defined cognitive impair-
ment.

Lower-Extremity Performance

Lower-extremity performance was assessed by the
participant’s ability to perform two timed 10-foot
walks at his usual pace and the time required for the
participant to rise from a chair five times. Both timed
walk and chair stands were measured in whole sec-
onds, and the participant was assigned to the group
corresponding to the closest second. The average of
the two timed walks was used for purposes of anal-
ysis and walking speed was calculated in meters per
second. For the chair-rise task, the participant was
asked to quickly perform five chair stands without
using his arms for support. If the participant could
perform five chair stands successfully, then the num-
ber of seconds necessary to perform the task was
recorded.

Upper-Extremity Performance

A handgrip dynamometer was used to assess up-
per-extremity performance. If the participant had a
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recent worsening of pain or arthritis in his wrist,
reported having tendonitis, or had surgery on his
hand or arms during the last three months, the task
was not performed. The participant first executed
three maximal squeezes with the dynamometer us-
ing his dominant hand followed by three maximal
squeezes using his nondominant hand. The best per-
formance overall using the dominant hand, recorded
as strength in kilograms, was used for analysis.

Physical Activity Measures

Physical activity was measured using the physical
activity index (PAI). This index is based on self-
reported time spent in performing various activities
with intensities ranging from completely sedentary
to heavy, similar to the method used in the Framing-
ham21 and Puerto Rico22 studies. The score is a sum
of hours spent per day for these activities using a
weight of 5 for heavy activities (e.g., lifting or shov-
eling), 2.4 for moderate activities (e.g., carpentry or
gardening), 1.5 for slight activities (e.g., casual walk-
ing), 1.1 for sedentary activities (e.g., sitting or stand-
ing), and 1.0 for basal condition (e.g., sleeping or
reclining). This index is a reliable and valid indicator
of overall energy expenditure in middle-aged and
older people.23

Also, the participants were asked how many
blocks they walked each day. We converted blocks
walked each day into distance (miles) as 12 blocks
were equal to one mile.

Other Variables

The presence of multiple chronic conditions was
determined by surveillance, self-reported history,
medication status, and physiological measurements.
Stroke or cancer diagnosis was based on hospital
record surveillance and questionnaire data. Coro-
nary heart disease was verified on the basis of
hospital record surveillance, electrocardiographic
findings, and questionnaire data.24 Diabetes was as-
certained by asking subjects if they had a diagnosis
of diabetes or if they used insulin or pills for diabetes
and by a two-hour glucose tolerance test using the
World Health Organization classification.25

Body mass index was defined as weight in kilo-
grams divided by height in meters squared. Alcohol

intake (ounces per month) was estimated based on
the usual frequency of consumption of beer, wine,
sake, and hard liquor. For both current and former
smokers, values for cigarette pack-years were calcu-
lated by multiplying the average number of cigarettes
smoked per day and the number of years smoked.
Marital status was described using a dichotomous vari-
able (1: married; 2: widowed, divorced, or unmarried).

Statistical Analysis

Participants were divided into two groups on the
basis of presence or absence of depressive symptoms
as previously defined. Means of various characteris-
tics were compared in these two groups by using
two-sample t tests for continuous variables and chi-
squared tests for categorical variables.

Means of depression score according to catego-
rized groups of lower- and upper-extremity perfor-
mance were compared by using a one-way analysis of
variance. Odds ratios and 95% confidence intervals,
according to categorized groups of lower- and upper-
extremity performance for depressive symptoms, were
computed using multiple logistic regression models.

RESULTS

A comparison of various characteristics between el-
derly participants with and without depressive symp-
toms is shown in Table 1. A total of 283 participants
(9.9%) had a score of 9 or greater on the 11-question
CES-D Scale and were considered depressed.

Those considered depressed were significantly less
likely to be married and had a lower body mass
index. Time to walk 10 feet (gait speed) and time to
complete five chair stands were longer, whereas
handgrip strength was significantly lower in the de-
pressed than nondepressed group. Those considered
depressed had significantly lower physical activity
index and distance of walking each day. The associ-
ations with age, education, cigarette consumption,
alcohol consumption, and the prevalence of coronary
heart disease, stroke, cancer, and diabetes were not
significant.

To analyze the effects of lower- and upper-extrem-
ity performance on depression score, all variables
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were analyzed in their continuous form. For presen-
tation purposes, participants were divided into three
groups for time to walk 10 feet (measured in whole
seconds), four groups for time to complete five chair
stands (measured in whole seconds), and four
groups for handgrip strength (measured in kilograms)
based on the distribution of each performance variable.
The range and the proportion of participants in each
performance classification are as follows: time to walk 10
feet (gait speed): 2 or 3 seconds (1.52 or 1.01 m/sec),
47.6%; 4 seconds (0.76 m/sec), 33.8%; and �5 seconds
(�0.61 m/sec), 18.6%. Time to complete five chair stands:
4–9 seconds, 30.0%; 10 or 11 seconds, 26.7%; 12–14
seconds, 27.9%; and �15 seconds, 15.4%. Handgrip
strength: 0–27.9 kg, 25.1%; 28.0–31.9 kg, 26.1%; 32.0–
35.9 kg, 24.4%; and 36.0–55.9 kg, 24.4%.

The strata cut points appear somewhat asymmet-
ric because the subject scores were highly skewed
when divided into quartiles or quintiles. For exam-
ple, gait speed was measured in 1-second intervals
with the majority of subjects falling into the 2- or
3-second category (for 10-foot walk).

Means of depression score among the categorized
groups, according to the type of physical performance,
are shown in Figure 1. Participants with poorer perfor-
mance showed higher depression scores in all types of
physical performance. There was a clear and significant
gradient between means of depression score and levels
of each physical performance.

Adjusted odds ratios (ORs) and 95% confidence

intervals (CIs) according to categorized groups of
lower- and upper-extremity performance for depres-
sive symptoms are shown in Table 2. In model 1, in
which we adjusted for age, OR was significantly
lower in groups with higher performance compared
with the lowest performance group (reference
group) in all types of physical performance. In model
2, in which we adjusted for age, body mass index,
marital status, physical activity index, and presence
of chronic diseases (coronary heart disease, stroke,
cancer, and diabetes), the groups with higher perfor-
mance still exhibited significantly lower OR com-
pared with the lowest performance group in all types
of physical performance.

However, in model 3, in which we adjusted phys-
ical performance variables simultaneously (time to
walk 10 feet, time to complete five chair stands, and
handgrip strength) in addition to adjustment made
in model 2, only the association of time to walk 10
feet with depressive symptoms remained significant.
The fastest group, who walked 1.52 or 1.01 m/sec-
ond, had an OR of 0.66 with 95% CI of 0.47–0.95, and
the second group, who walked 0.76 m/second, had
an OR of 0.68 and 95% CI of 0.48–0.98, respectively,
compared with the slowest group, who walked
slower than or equal to 0.61 m/second.

When we further excluded participants with arthritis
in model 3, the association of gait speed with depres-
sion still remained significant (data not shown).

TABLE 1. Comparison of Characteristics Between Elderly Participants With and Without Depression

Characteristics
Depressed
(N � 283)

Not Depressed
(N � 2,573) t[df]

a p

Age (years) 76.99 � 3.97 76.83 � 3.95 0.66[2854] 0.510
Education (years) 11.1 � 3.09 10.92 � 3.1 0.90[2854] 0.369
Cigarette consumption (pack-years) 27.4 � 35.47 26.34 � 34.59 0.48[2810] 0.629
Alcohol consumption (ounces/month) 21 � 44.1 18.32 � 38.73 1.08[2812] 0.278
Body mass index (kg/m2) 23.15 � 2.96 23.69 � 3.07 �2.82[2850] 0.005
Time to walk 10 feet (seconds) 4.4 � 3.36 3.77 � 1.28 6.25[2852] 0.000
Gait speed (meters/second) 1.44 � 1.10 1.24 � 0.42 6.25[2852] 0.000
Time to complete five chair stands (seconds) 11.79 � 3.62 11.33 � 3.49 2.01[2794] 0.044
Handgrip strength (kg) 30.48 � 6.4 31.54 � 5.94 �2.82[2850] 0.005
Physical activity index (hours/day) 30.54 � 4.33 31.27 � 4.68 �2.52[2848] 0.012
Distance of walking each day (miles) 1.04 � 1.27 1.25 � 1.38 �2.37[2778] 0.018
Married (%) 0.77 � 0.42 0.85 � 0.36 �3.37[2852] 0.001
Prevalent coronary heart disease (%) 0.22 � 0.42 0.19 � 0.39 1.52[2854] 0.129
Prevalent stroke (%) 0.04 � 0.2 0.02 � 0.15 1.79[2854] 0.074
Prevalent cancer (%) 0.17 � 0.38 0.13 � 0.33 1.95[2854] 0.051
Prevalent diabetes mellitus (%) 0.28 � 0.45 0.29 � 0.45 �0.54[2854] 0.586

at[df] is the t value of a two-sided Student’s t test and df is the degrees of freedom of the t test.
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DISCUSSION

This study showed that tests of both upper-extremity
performance (handgrip strength) and lower-extrem-
ity performance (timed walk or gait speed and time
to complete five chair stands) had significant inverse
relations to depression in community-dwelling older
men. These relations remained significant when ex-
amined after adjustment for multiple potential con-
founders such as body mass index, general level of
physical activity (PAI), and chronic diseases. How-
ever, only the association of gait speed remained
significant when all physical performance measures
were included in a multivariate analysis. This sug-
gests that gait speed, which is closely related to

habitual walking,26 may be an important correlate of
depressive symptoms independent of general phys-
ical activity and upper extremity performance. Un-
derstanding more about this particular performance
measure may help us better understand how lower-
extremity performance is related to depression.

Strengths of this study include a large number of
well-characterized subjects, a wide range of physical
ability, repeated measures of gait speed, and experi-
enced study personnel. A limitation of this study is
its cross-sectional design, which did not allow us to
differentiate whether depressive symptoms pre-
ceded slower gait speed or whether slower gait
speed preceded depressive symptoms. On the other
hand, the large number of subjects who participated
in examination 4 of the Honolulu Heart Program

FIGURE 1. Physical Performance Measures and their Relation with Depressive Symptoms in Elderly Men

Participants with poorer physical performance had higher depression scores in all measures of physical function. Gait speed was the only
independent correlate of depression when all physical performance measures were modeled simultaneously in multivariate models (p �0.05).
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provided substantial statistical power to detect sig-
nificant differences between study participants using
a cross-sectional design and allowed for building
several multivariate models in which we could eval-
uate the relative contribution of different perfor-
mance measures to depression score.

Physical performance measures of upper-extrem-
ity function have been correlated with subsequent
risk for disability, including disability resulting from
depression.15 Rantanen et al.15 have shown that de-
pressed mood is associated with declining handgrip
strength, particularly in older men with low body
weight. Handgrip strength is also positively corre-
lated with lower-extremity strength in older persons
with reported correlation coefficients between 0.47
and 0.51.27,28 Handgrip strength also correlates with
strength of other muscle groups and is thus a good
indicator of overall strength.29 Although a correla-
tion between handgrip strength and depression was
also found in our study, gait speed had a stronger
relation to depressive symptoms and predicted this
relation independent of handgrip strength. Hand-
grip strength was not an independent predictor of
depression in a multivariate analysis that included
lower-extremity performance measures.

Physical performance measures of lower-extremity
function predict the onset of disability in those ini-
tially reported as disability-free.30–32 In this study,
gait speed appears to correlate better with depres-
sion than the other physical performance measures.

Slower gait speed could indicate poorer overall mo-
bility, which could increase risk for depression. In
support of this, we found that participants with de-
pressive symptoms had significantly shorter distance
of daily walking than those without depression. Lim-
itations in mobility affect almost one in four individ-
uals aged 65 years or older and three-fourths of those
living in nursing homes.33,34 Mobility limitations are
predictive of disability, institutionalization, and mor-
tality.30,31

On the other hand, gait speed is closely linked
with overall mobility and so may provide informa-
tion that is more directly related to the potential
benefits of mobility on depression. Penninx et al.35

compared the effect of aerobic and resistance exer-
cises on emotional and physical function among
older persons with initially high or low depressive
symptomatology. This study, involving 438 older
participants with knee osteoarthritis, showed that
aerobic exercise (a three-month facility-based walk-
ing program and a 15-month home-based walking
program), but not resistance exercise, significantly
lowered depression scores during an 18-month fol-
low up. The antidepressive effect of aerobic exercise
was found both for persons with initially high symp-
tomatology and persons with low depressive symp-
tomatology and was strongest for those who were
the most compliant.

In support of this, McDermott36 showed that
greater numbers of depressive symptoms are associ-

TABLE 2. Odds Ratios (ORs) and 95% Confidence Intervals (CIs) of Physical Performance Measures for Depressive Symptoms

Model 1a Model 2a Model 3a

Physical Performance
Measures OR (95% CI)

Wald
�2

[1] p OR (95% CI)
Wald
�2

[1] p OR (95% CI)
Wald
�2

[1] p

Walk 1b (2 or 3 seconds) 0.51 (0.37–0.70) 17.78 �0.0001 0.54 (0.39–0.75) 13.53 0.0002 0.66 (0.47–0.95) 5.09 0.0241
Walk 2 (4 seconds) 0.56 (0.40–0.78) 12.14 0.0005 0.61 (0.44–0.86) 8.15 0.0043 0.68 (0.48–0.98) 4.31 0.0379
Reference (�5 seconds) 1.00 1.00 1.00
Chair 1c (4–9 seconds) 0.63 (0.43–0.92) 5.78 0.0162 0.63 (0.43–0.93) 5.52 0.0188 0.72 (0.48–1.07) 2.61 0.1061
Chair 2 (10 or 11 seconds) 0.68 (0.46–1.00) 3.87 0.0492 0.69 (0.47–1.02) 3.52 0.0606 0.78 (0.52–1.16) 1.53 0.2159
Chair 3 (12–14 seconds) 0.73 (0.50–1.06) 2.79 0.0948 0.74 (0.51–1.09) 2.32 0.1278 0.81 (0.55–1.19) 1.13 0.2882
Reference (�15 seconds) 1.00 1.00 1.00

Grip 1d 0.62 (0.44–0.87) 7.67 0.0056 0.69 (0.49–0.98) 4.27 0.0389 0.80 (0.55–1.15) 1.45 0.2285
Grip 2 0.77 (0.55–1.08) 2.22 0.1359 0.89 (0.63–1.27) 0.39 0.531 1.03 (0.71–1.49) 0.02 0.8900
Grip 3 0.55 (0.38–0.80) 9.71 0.0018 0.63 (0.43–0.93) 5.30 0.0214 0.75 (0.50–1.14) 1.84 0.1751

Reference 1.00 1.00 1.00

aOdds ratio (95% confidence interval), Wald chi-square (�2
[df]), and p values are from the logistic regression models.

bWalk groups 1, 2, and reference are the time in whole seconds to walk 10 feet. These values correspond to 1.52 or 1.01, 0.76, and �0.61
meters/second, respectively.

cChair groups 1, 2, 3, and reference are the time spent for five chair stands: 4–9, 10 or 11, 12–14, and �15 seconds, respectively.
dGrip groups 1, 2, 3, and reference are the kilograms of handgrip strength: 0–27.9, 28.0–31.9, 32.0–35.9, and 36.0–55.9 kg, respectively.
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ated with greater impairment in lower-extremity
functioning in men and women with peripheral ar-
tery disease. Lamb37 found a link between depres-
sion and reduced walking speed in the Women’s
Health and Aging Study and, according to a recent
study by Abbott Laboratories,26 timed walk also ap-
pears to predict subsequent risk for incident demen-
tia, although walking distance was more predictive.
A recent study by Hausdorff38 suggests that walking
is associated with higher-level cognitive resources,
particularly executive function, rather than memory
or general cognitive function. Rosano39 found that
gait speed was significantly associated with two
measures of higher cognitive function, Mini-Mental
Status Examination and the Digit Symbol Substitu-
tion Test, independent of demographic, weight,
physical activity, and comorbid health conditions.

The value of walking tests as indicators of overall
health, including psychologic health, appears to be
increasingly apparent.32,40 Lord et al. found that dis-
tance on the 6-minute walk test was related to several
physiological, psychologic, and health measures. Of
these, strength, balance, medication use, and age ex-
plained the largest proportion of variance in test
performance. The authors concluded that rather than
being merely a specific measure of cardiovascular
exercise capacity, performance on this test may re-
flect a range of factors linked to overall mobility and
physical functioning. Work by Guralnik31,32 supports
the value of timed walking as an indicator of overall
physical function in which gait speed alone had im-
portant predictive ability for future physical disabil-
ity. In this work, gait speed was as almost as predic-
tive of subsequent disability as the EPESE short
physical performance battery.

Our study suggests that gait speed, which appears

to be a good indicator of overall mobility and phys-
ical function, has an important relation to depressive
symptoms. This study found an independent and
highly significant inverse relation between gait speed
and depression. In addition, gait speed had the
strongest relation to depression (in terms of odds
ratio) in all statistical models and was the only per-
formance-based measure of physical function to
remain independent when all three physical perfor-
mance measures were modeled together in multivar-
iate analyses.

In conclusion, our findings suggest that clinicians
should be alert to the potential of depression in pa-
tients with mobility limitations, because depression
appears to be common in patients with functional
impairment. Further prospective study is needed to
determine the temporal relationship between lower-
extremity performance and incident depressive
symptoms in the elderly population. This study also
highlights the need for a multidisciplinary approach
to understanding the complex relation between dis-
ability and depression.41 Better defining this relation
may enhance the diagnosis and treatment of related
syndromes such as frailty in older adults. This, in
turn, may help contribute to more evidence-based
practices in geriatric mental health care42 and more
effective use of community support services in older
adults.4

This study was supported by National Institute on
Aging (contract N01-AG-4-2149) and grant (K08
AG22788-02 and R01AG027060-01 to Dr. Willcox); the
National Heart, Lung and Blood Institute (contract N01-
HC-05102) and grant U01-HL-56274 (The Honolulu
Heart Program). The authors wish to thank Dr. Katsuhiko
Yano for his very helpful assistance and advice.

References

1. NIH Consensus Development Panel on Depression in Late Life:
Diagnosis and treatment of depression in late life. JAMA 1992;
268:1018–1024

2. Mathers CD, Sandana R, Salomon JA, et al: Healthy life expectancy
in 191 countries. Lancet 2001; 357:1685–1691

3. Koenig HG, George LK, Larson DB, et al: Depressive symp-
toms and nine-year survival of 1,001 male veterans hospital-
ized with medical illness. Am J Geriatr Psychiatry 1999; 7:124 –
131

4. Shaw WS, Patterson TL, Semple SJ, et al: Use of community
support services by middle-aged and older patients with psy-
chotic disorders. Psychiatr Serv 2000; 51:506–512

5. Johnson J, Weissman MM, Klerman GL: Service utilization and

social morbidity associated with depressive symptoms in the
community. JAMA 1992; 267:1478–1483

6. Katz IR: On the inseparability of mental and physical health in
aged persons: lessons from depression and medical comorbidity.
Am J Geriatr Psychiatry 1996; 4:1–16

7. Cole MG, Bellavance F, Mansour A, et al: Prognosis of depression
in elderly community and primary care populations: a systematic
review and meta- analysis. Am J Psychiatry 1999; 156:1182–1189

8. Takeshita J, Masaki K, Ahmed I, et al: Are depressive symptoms a
risk factor for mortality in elderly Japanese American men? The
Honolulu–Asia Aging Study. Am J Psychiatry 2002; 159:1127–
1132

9. Garney RM, Freedland KE, Veith RC, et al: Can treating depres-

Yanagita et al.

Am J Geriatr Psychiatry 14:12, December 2006 1067



sion reduce mortality after an acute myocardial infarction? Psy-
chosom Med 1999; 61:666–675

10. Koenig HG, George LK: Depression and physical disability out-
comes in depressed medically ill hospitalized older adults. Am J
Geriatr Psychiatry 1998; 6:230–247

11. Serebruany VL, Glassman AH, Malinin AI, et al: Platelet/endothe-
lial biomarkers in depressed patients treated with the selective
serotonin reuptake inhibitor sertraline after acute coronary
events: the Sertraline Antidepressant Heart Attack Randomized
Trial (SADHART) Platelet Substudy. Circulation 2003; 108:939–
944

12. Severus WE, Littman AB, Stoll AL: Omega-3 fatty acids, homocys-
teine, and the increased risk of cardiovascular mortality in major
depressive disorder. Harv Rev Psychiatry 2001; 9:280–293

13. Shimbo D, Child J, Davidson K, et al: Exaggerated serotonin-
mediated platelet reactivity as a possible link in depression and
acute coronary syndromes. Am J Cardiol 2002; 89:331–333

14. Bruce ML: Depression and disability in late life: directions for
future research. Am J Geriatr Psychiatry 2001; 9:102–112

15. Rantanen T, Penninx BWJH, Masaki K, et al: Depressed mood and
body mass index as predictors of muscle strength decline in old
men. J Am Geriatr Soc 2000; 48:613–617

16. Penninx BWJH, Guralnik JM, Ferrucci L, et al: Depressive symp-
toms and physical decline in community-dwelling older persons.
JAMA 1998; 279:1720–1726

17. Worth RM, Kagan A: Ascertainment of men of Japanese ancestry
in Hawaii through World War II selective service registration.
J Chronic Dis 1970; 23:389–397

18. Radloff LS, Teri L: Use of the Center for Epidemiological Studies
Depression Scale with older adults, in Clinical Gerontology: A
Guide to Assessment and Intervention. Edited by Brink TL. New
York, Haworth Press, 1986, pp 119–135

19. Kohout FJ, Berkman LF, Evans DA, et al: Two shorter forms of the
CES-D depression symptoms index. J Aging Health 1993; 5:179–
193

20. Teng EL, Hasegawa K, Homma A, et al: The Cognitive Abilities
Screening Instrument (CASI): a practical test for cross-cultural
epidemiological studies of dementia. Int Psychogeriatr 1994;
6:45–58

21. Kannel WB, Sorlie P: Some health benefits of physical activity: the
Framingham Study. Arch Intern Med 1979; 139:857–861

22. Garcia-Palmieri MR, Costas R, Cruz-Vidal M, et al: Increased phys-
ical activity: a protective factor against heart attack in Puerto
Rico. Am J Cardiol 1982; 50:749–755

23. Young DR, Sharp DS, Petrovitch H, et al: Internal validity of the
physical activity index over 26 years in middle aged and older
men. J Am Geriatr Soc 1995; 43:999–1006

24. Launer LJ, Masaki K, Petrovitch H, et al: The association between
midlife blood pressure levels and late-life cognitive function.
JAMA 1995; 274:1846–1851

25. Rodriguez BL, Curb JD, Burchfield CM, et al: Impaired glucose
tolerance, diabetes, and cardiovascular disease risk factor profiles
in the elderly. The Honolulu Heart Program. Diabetes Care 1996;
19:587–590

26. Abbott RD, White LR, Ross GW, et al: Walking and dementia in
physically capable elderly men. JAMA 2004; 292:1447–1453

27. Avlund K, Schroll M, Davidsen M, et al: Maximal isometric muscle
strength and functional ability in daily activities among 75-year-
old men and women. Scand J Med Sci Sports 1994; 4:32–40

28. Viitasalo JT, Era P, Leskinen AL, et al: Muscular strength profiles
and anthropometry in random samples of men aged 31–35, 51–55
and 71–75 years. Ergonomics 1985; 28:1563–1574

29. Rantanen T, Era P, Kauppinen M, et al: Maximal isometric muscle
strength and socio-economic status, health and physical activity
in 75-year-old persons. J Aging Phys Activity 1994; 2:206–220

30. Gill TM, Williams CS, Tinetti ME: Assessing risk for the onset of
functional dependence among older adults: the role of physical
performance. J Am Geriatr Soc 1995; 43:603–609

31. Guralnik JM, Ferrucci L, Simonsick EM, et al: Lower-extremity
function in persons over the age of 70 years as a predictor of
subsequent disability. N Engl J Med 1995; 332:556–561

32. Guralnik JM, Ferrucci L, Pieper CF, et al: Lower extremity func-
tion and disability: consistency across studies, predictive models,
and value of gait speed alone compared with the short physical
performance battery. J Gerontol A Biol Sci Med Sci 2000; 55:
M221–M231

33. Zimmerman SI, Fox K, Magaziner J: Demography and epidemiol-
ogy of disabilities in the aged, in Rehabilitation of the Aging and
Elderly Patient. Edited by Felsenthal G, Garrison SJ, Steinberg FU.
Baltimore, Williams & Wilkins, 1994, pp 11–22

34. Jette AM, Branch LG: The Framingham Disability Study: II. Phys-
ical disability among the aging. Am J Public Health 1981; 71:
1211–1216

35. Penninx BWJH, Rejeski WJ, Pandya J, et al: Exercise and depres-
sive symptoms: a comparison of aerobic and resistance exercise
effects on emotional and physical function in older persons with
high and low depressive symptomatology. J Gerontol B Psychol
Sci Soc Sci 2002; 57:124–132

36. McDermott MM, Greenland P, Guralnik JM, et al: Depressive
symptoms and lower extremity functioning in men and women
with peripheral arterial disease. J Gen Intern Med 2003; 18:461–
467

37. Lamb S, Guralnik J, Buchner D, et al: Factors that modify the
association between knee pain and mobility limitation in older
women: the Women’s Health and Aging Study. Ann Rheum Dis
2000; 59:331–337

38. Hausdorff JM, Yogev G, Springer S, et al: Walking is more like
catching than tapping: gait in the elderly as a complex cognitive
task. Exp Brain Res 2005; April 28 [Epub ahead of print]

39. Rosano C, Simonsick EM, Harris TB, et al: Association between
physical and cognitive function in healthy elderly: the health,
aging and body composition study. Neuroepidemiology 2005;
24:8–14

40. Lord SR, Mentz HB: Physiologic, psychologic, and health predic-
tors of 6-minute walk performance in older people. Arch Phys
Med Rehabil 2002; 83:907–911

41. Katz IR: Depression and frailty: the need for multidisciplinary
research. Am J Geriatr Psychiatry 2004; 12:1–6

42. Bartels SJ, Dums AR, Oxman TE, et al: Evidence-based practices in
geriatric mental health care. Focus 2004; 2:268–281

Disability and Depression

Am J Geriatr Psychiatry 14:12, December 20061068


