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The roler deprezvion and cognition play in activities of daily living (ADL} and cambulation
recovery in pertatric pattents were investigated. Subjects conzisted of 423 medical rehahilitation
tnpatients between the ages of 60 und 99. Depression und cognition as measured by reandard
texty ot admizsion were found 1o be significantly related to performance on ADLs ard ambulation
at admizsion and dixcharge. Furthermaore, meazurer of depresnion and vognition accounted for
7% of unique discharge ADL warionce abarve and beyond that accounted for by admizttion level
of ADI, functioning, demographic variables, and number of existing medical conditions. Level
of depression and quality of cognitive abilities did not, however, predict ambulation recovery in
a regression model Overadl, depression and cogninon appear o play a significant role in
functional recovery Treatment strategles for multidisciplinary team membery arv provided

The purpose of geriatric rehabilitation is to return patients to maximal
activities of daily living (ADL) and ambulation, Wolinsky, Callahan, Fitzgerald,
and Johnson (1993) underscored the importance of independent ADL skills
and ambulstion in the elderiy through their investigation using the Longitu-
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dinal Study on Aging datsbase (N = 3,646 respondents) between 1984 and
1988. They found that the greatest risk of nursing home placcment and
mortality was associated with decreased ADL skills and with lower extremity
dysfunction. Unfortunately, these elderiy patients are often only assessed on
mechanical functioning (i.c., gait, balance, strength, range of motion) and/ar
ADLs to determine their potential for successful rehabilitation and functional
outcoms (Lichtenberg et al., 1994), Problems such as depression and cogni-
tive deficits are typically overlooked as potential contributors to functional
outcome in geriatric rehabilitation populations, despite ¢évidence that they
contribute to long-term adaptation, Our study of this geriatric rehabilitation
population sttempts to document the importance of these cognitive and
affective factors in functional outcome

The Role of Depression in Recovery

Depression is twice as common in most post stroke patients as il is in
community elderly. Parikh et al. (1990) studied the relationship of depression
to ADL perfarmance 2 years post stroke. Patients who had been depressed in
the hospital were significantly more impaired in physical activities 2 years
after their stroke than were the nondepressed pationts, Bacher, Komer
Bitensky, Mayo, Becker, and Coopersmith (1990) documented similar find-
ings in their 12-month study of 48 post stroke patients, By the end of the
12-month interval, ADLs had increased in all patients but had improved
significantly more in nondepressed paticnts.

Other researchers have demonsirated a relationship between functional
recovery and depression in geriatric patients following orthopedic injuries.
Cummings ¢t al. (1988) provided a 6-month follow-up of 92 elderly, hip-
fracture patients without severe cognitive deficits. At 6 months, a correlation
was found between increased depression and poor functional status (l.e.,
walking and advanced ADL).

Depressive symptomatology was also associated with poarer outcome in
basic and advanced ADL function | year afler 4 hip fracture. In two scparate
studies, Magaziner, Simonsick, Kashner, Hebel, and Kenzora (1990) and
Mossey, Mutran, Knott, and Craik (1989), using samples of 536 and 211
gerintric patients, respectively, assessed elderly women at 2, 6, and 12 months
after hip fractures. Both studies found depression to be 4 significant predictor
of ADL recovery for therr samples,

Although it appears certain that depression is at least related to functional
outcome in this population, all of the above studics suffer flaws, Depression
was often treated as a dichotomous variable (depressed vs, nondepressed)
and no control varinbles were vsed in some studies (o partial out the effects
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of age, gender, and medical conditions an functional recovery, Novertheless,
it is clear that depression is an important variable in geriatric rehabilitation
and functionai outcome.

The Role of Cognition in Recovery

Cognitive functioning has been associated with physical function. In a
prospective study of 336 independent living elderly, Tinetti, Speechiey, and
Grinter (1988) found that one third of their sample experienced falls and that
risk factors associited with falling included the use of sedatives; cognitive
impairment, lower extremity disabifity, foot problems, and palomental reflex
problems.

Carter, Oliveira, Duponte, and Lynch (1988) showed that stroke patients
receiving cognitive retraining demonstrated significant improvement in per-
sonal hygiene and in a sccond study found that ADL functioning for stroke
patients was significantly correlated with performance in cognitive skills.
Good mental status was a cructal factor for successful rehabilitation at 4
months in 68 of 70 surviving patients without signs of dementia.

These studies also suffer from lack of appropriate controls for other
significant factors such as severity of medical condition and age, yet it is clear
that cognitive abilitics affect functional cutcome,

The Relationship of
Cognition and Depression

A relationship between depression and cognition has been demonstrated
in the adult neuropsychology literatore, and to a more limited extent in
the geriatric rehabilitation setting, Billig, Ahmed, Kenmore, Amaral, and
Shakhashiri (1986) found that more than 60% of depressed hip-fracture
patients also had cognitive impairment, and studies of depressed elderly have
consistently found memory impairment (Gibson, 1981; LaRue, D'Elia,
Clark, Spar, & Jarvik, 1986; Lichtenberg, Ross, Millis, & Manning, 1995),

The present study served to investigate the relationship of cognition and
depression to functional outcome in postacute genatric rehabilitation. The
following specific hypotheses were tested: (a) There will be significant,
positive relationships between depression and cognition with ADL and
ambulation functioning; and (b) depressian and cognition &l sdmission will
influence outcomes in terms of ADL and ambulation variance at discharge
above and beyond that accounted for by levels of initial functioning and
demographic and medical variables,
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Method

Subjects

The sample consisted of 423 conseculive admissions 10 & university
hospital-based geriatric admissions unit between 1991 and 1994, Only pa-
tients who were aged 60 or older were included in this study. Two thirds of
the subjects were women and one third were men, Sixty percent of the
subjects were African American and 40% were White, Full demographic
details can be found in Table 1. The primary medical diagnoses of the sample
were as follows: 25% had a hip fracture, 21% had a fracture of the neck of
the femur, 18% had abnormality of gait, 12% had hemiplegia, 11% had a
stroke diagnosis, and 5% had a diagnosis of deconditioning (malaise and
fatigue) associated with long-term iliness and/or recovery from surgery,

Procedure

As part of a routine neuropsychological assessment, each patient was
orally administered the Gerniatric Depression Scale (GDS) and the Dementia
Rating Scale (DRS) within 7 days of admission by a psychology staff
member. Patients needed 10 be lucid enough and have the attentional skills
needed to complets the 1Y% hours of evaluation. Each patient also received
independent ovaluations by & physical therapy staff member and an occupa-
tional therapy staff member, using the Functional Independence Measure
(FIM) at admission and discharge. Other predictor varables were collected
from the patient’s medical charis.

Instrumenss

Geriatric Depression Scale

The GDS was created in the carly 1980s (Brink et al., 1982) and was the
first screeming measure developed and validated for the elderly. The GDS 15
composed of 30 yes/no seif-referent statements and has been found io be a
highly reliable and valid measure of depression in the elderly. In an older,
less-educated sample that approximates our own, Parmales, Lawton, and
Katz (1989) reported an internal consistency alpha coefficient of 91 for the
GDS, and a (est/retest correlation coeificient of .85,




124 Joumal of Applied Gerontology

Dementia Rating Scale

The DRS (Martis, 1988) was used (o measure cogmitive functioning. It
was initially constructed to assess the general cognitive abilities of domented
patients. The scale includes a broad range of attention, language, memary,
reasoning, and construction tasks, In & study of 30 demented pationts,
Coblentz ot al, (1973) provided good evidence for test-retest reliability (r =
97) and concurrent validity between the DRS and the Weahsler Aduit
Intelligence Scale (WAIS) IQ score (r = 75). An estimate of sphit-half
reltabitity was found to be adequate as well (r = .90; Gardner, Oliver-Munoz,
Fisher, & Empting, 1981).

Functional Independence Mcasure

The FIM was developed to provide uniform assessment of severity of
disability and medical rehabilitation cutcome, This 18-item, seven-level
scale ranging from 1 (fotal assiztance) 10 7 (total independence) was designed
to be completed by rehabilitation staff according to objective behaviorul
criteria. The FIM assesses domains such as self-care, sphincter control,
mobility, locomotion, communication, and social and cognitive skills. It is
intended to be & comprehensive measure of disability, For instance, Item 3
measurcs an individual's ability to bathe hims2lf or herself, Item 10 looks at
the ability to transfer to and from the toilei, and liem 14 assesses an
individual's ability to walk up and down 12 10 !4 stairs. Studies have
indicated high levels of reliability and validity for the FIM. Acceptable levels
of climical intermater agreement (7 = 93 to r = 97) have been reported by
Hamilton, Laughlin, Granger, and Kayton (1991). In addition, there is
cvidence of good concurrent validity with patients re¢overing from stroke
(Wagner & Zuchingna, 1988), Resesrchers have also demonstrated the FIM's
utility when working with geriatric and demented populations (Wilking.
Dowtling, & Heeran, 1991),

Analysis

Hicrarchical multiplo regression analyses were performed to better deter-
mine the predictors of ADL and ambulation skills at discharge. A forced-
variable entry strategy was used based on a priori predictions. Variables were
entered in five blocks. The ADL or ambulstion skills scores upon admission
were entered {irst; demographic variables second (age, race, education, and
gender); number of existing medical conditions and length of stay (LOS)
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were entered third, Number of medical conditions was used here without any
atiempt 1o measure severity of disease. Cognition (DRS) was cntered fourth,
and depression (GDS) last.

Results

Upon admission, 5% of the sample’s mode of locomotion was walking,
90%: used & wheelchair, and 5% walked and used a wheelchair. At discharge,
119% were walking, 72% were using a wheelchair, and 17% were both
walking and using & wheelchair. The means and standard deviations of the
independent and dependent variables are listed in Table 1. Upon admission,
the patient's mean functioning for ambulation was in the range of modified
dependence with moderate assistance, and mean functioning for ADLS was
in the range of modified dependence with only supervision, At discharge, the
patient’s mean functioning for ambulation had improved 1o modified depen-
dence with only supervision, and mean functioning for ADLs had improved
to modified independence. There wers 104 patients who scored in the
depressed range on the GDS (M = 15.80; SD = 3.99) and 269 paiienis who
scared in the nondepressed range (M = 4.93; SD = 2.77). The sample was
camposed of 234 patients who scored in the range of normal cognitive
functioning aceording to the DRS (M = 132 41, SD = 5.07), and 189 patients
who scared in the range of cognitive deficit (M = 10811, $D = 13.87). It
should be noted that the characteristics of this sample are typical only of urban
rehiabilitation centers having large proportions of African American paticnts
and, in generul, having patients with fow education levels.

Pearson product-moment and point-biserial correlations between demo-
graphic, medical, cognitive, and affective measures with the ADL and ambu-.
lation scores can be found in Table 2. As cxpected, the number of medical
conditions, length of stay, and depression were inversely related to ADL skiils
at admission and discharge, indicating (hat those patients who had fewer
medical conditions, shorter lengths of stay, and who were less depressed had
higher ADL skills, The DRS was dirsctly relaied to ADL skills st admission
and discharge, which indicated that higher cognitive functioning was associ-
ated with higher ADL scores. In addition, gender was also found to be
inversely related to discharge ADL scores, indicating that men had better
ADL skiils at discharge.

As can be seen in Table 2, the patters of comrelations was slightly different
in regard to ambulation. Age, gender, length of stay, and depression were
inversely related to admission ambulation skiils. This indicates that younger
patients, males, those with shorter lengths of stay, and the less dopressed
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Tebie 1. Means (M) and Standard Daviations (S0) of Demographic Variabies,
Medical Varlables, Gerlatric Depresaion Scale (GDS) Scores, Dementls
Rating Scale (DRS) Scores, Ambulation Skills, and Activities of Daily
Living (ADL) Skills

Variable M 8D Range

Yoars of education 987 348 0-20
Age 77.82 745 §0-99
Number of medical condifions 7A5 148 0-8
Langth of stay (days) 18,43 7.3 454
7.9¢ 58 0-28
12021 16.87 50-144
2953 7.27 348
34.53 7.18 1548
3.42 153 1-7
4.9 129 17

patients had higher ambulation skills upon admission, In addition, the DRS
was directly related to admission smbulation skills, indicating that higher
cognitive functioming was sssocinted with better ambulation ot admission. At
discharge, only depression and cognitive functioning were found to be
significantly related to ambulation, The GDS held an inverse relationship,
indicating the less depressed patients were ambulating better at discharge. It
was further found that the DRS heid a dircct relationship with discharge
ambulation, indicating that higher cognitive scores were associated with
higher ambulation scores at discharge.

Table 2 also describes relationships among the independent variables, It
was found that education, depression, and cognitive functioning were negs-
tively related to age, indicating that education, cognitive functioning, and
depressive symploms were lower among older panticipants. Race was posi-
tively related to education and cognitive functioning, indicating that the
Caucasian patients had higher educations! levels and better DRS scores,
Gender was also positively related to cognitive functioning, with the females
obtaining higher DRS scores. In addition, consistent with many normative
neuropsycholegical studies, n direct relationship between education and
cognitive functioning was found. The patients with higher educational leveis
scored better on the DRS. The number of medical conditions held a positive
relationship to length of stay, and deprossion and cognition were negatively
correlated, indicating that greater levels of depression were related to lower
cognifive functioning.

In Tabje 3 the results for the prediction of discharge ADL skills are
presented. Altogether, 61% of the variance |n discharge ADL skills was
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Table 2. Correiations Among Predictor and Criterion Measures
—————————————————————————————————————————— e e
ADL-A ADL-D  AMBIAL-A AMBUL-D
—————
Age -07 ~.08 -10° ~05
Race® -0 -02 05 02
Gendar® 05 15" - 15 -7
Years of education 03 -0 -0 -08
Number of medical condiions - 14* -15" -3 -07
Length of stzy (LOS) e - 22" -7 02
Geriabic Deprasalon Scale (GDS) -12* -28° - 18* -1
Dementie Rating Scals (DRS) 22 e A3 200

Madical

Intarrsiationships ~ Age Race Gender Education Conditlons LOS GDS DRS
E— s ———— e R
Aga 1.00 -08 05 12 02 08 —12° - 24
Raoe® 100 -0 25° 08 08 10 23
Gender” 1.00 05 -08 -08 -08 .10
Yaar of aducation 1.00 ~-07 03 05 23
Number of medical

conditions 1.00 A3 068 -08
Langth of stay 100 03 -0%
Gariatric Depresaion

Scala 1.00 —20°
Demantia Rating

Scals (DRS) 1.00
i
NOTE: ADL-A = Acfivities of Daly Living-Admission, ADL-D = Activities of Daily Living-
Discharge, AMBUL-A = Ambulation-Admission, AMBUL-D = Ambulation-Dischame,
2. Race was dummy coded 0 = Black and 1 = Whits,
b, Gendar was dummy coded 0 = male and 1 = lemale.
*p<.05

predicted by the ninc independent variables, Admission ADL skiils, galering
the regression first, by itself accounted for 53% of the variance in discharge
ADL skills. The demographic varisbles, number of medical conditions, and
length of stay did not significantly add to the prediction of dischurge ADL
scares. Cognition, entering the regression fourth, significantly added 3% of
predictable variance, Depression, entering the equation last, was also signifi-
cant and added 4% (o the prediction of ADL skills at discharge. After the last
block of variables was added to the equation, it was found that admission
ADL skills, gender, education, cognition, and depression all significantly
predicted discharge ADL skills.

Table 4 reports results for the prediction of discharge ambulation skills,
Overall, only 14% of the variance in discharge ambulation skills was pre:
dicted by the nine independent variables, Admission ambulation skills,
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Table 3, Stepwise Mierarchical Regressions of Damographic, Medicai, Cognl-
tive, and Affective Measures on Discharge Activities of Daily Living
(ADL) Sidlla

Variabéa Beta F Sionificance F R Change Cumulativa R

Admission ADL —-73 28278
Race® -00 -00
Gender” -10 5.8
Aga 04 74
Education o7

Number of
medical conditions 03 .
Length of stay -06 185

Dementia
Rating Scala 12 1825 00
Geriairic
Dapression Scale 20 2195 00

4. Race was dummy codad 0 « Black and ! = Whits,
b. Gander was dumimy coded U = mals and 1 = lemale.
“ p <001,

Table 4, Stepwise Hierarchical Regreasions of Damographic, Msdical, Cognl-
tive, and Affective Measures on Discharge Ambuiation Skills

Biock Variable Beta F SignificanceF R® Changs Cumidative R
1 Admission
ambuiation 3t B27 00
Race® o1 01 a3
Gender” -12 349 06
Aga 03 26 81
Education -03 15 70
Nurmber ol
medical conditionns 10 289 A0
Length of stay A1 293 00
Damantia
Rating Scale -04 AB 50
Godatric
Depression Scale —11 281 09
a Raoce wag dummy coded O = Black and 1 = Whils,
b. Gander was dummy coded 0 = male and | = lsmals.

* p<.001.
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enlering the regression first, by itself accounted for 9% of the variance in
discharge smbulation skills. The demographic variables, number of medical
conditions, length of stay, and cognition did not significantly add to the
prediction of discharge ambulation scores, There was a trend for level of
admission depression, entered last, to significantly add 1o the prediction of
discharge smbulation skills (p = .09), After the last block of variables was
added, it was found that admission ambulation skills and gender xignificantly
predicied the discharge ambulation skills score.

Discussion

Results of this study supported the hypothesis that depression and cogni-
tion are related to functional cutcome. That is, depression and cognition &t
admission as measured by the GDS and the DRS, respectively, sccounted for
unigque ADL variance at discharge above that accounted for by admission
levels of functioning. demographic variables, and cocxisting medical condi-
tions. Indeed, both cognition and depression at admission significantly added
to the prediction of ADL skills at patient discharge, accounting for an
additional 7% of variance above and beyond the 55% accounted for by
admission ADLs, demogmphic variables, number of existing medical condi-
tions, and length of stay.

Even thaugh there was a significant relationship, the data did not support
the hypothesia that cognition and depression are predictors of ambulation
recovery. Ambulation skills, which have been much of geristric rehabilita-
tion’s focus, were significantly, aibeit mildly, correlated with cognition and
depression scores al admission and discharge, yet these predictors were
redundant to what was predicted by initial ambulation skills, Interestingly,
no predictor, even initial ambulation skills, accounted for much discharge
ambulation variance. Investigation of Table ! displays the Iack of substantial
gans made in ambulation skills during inpatient rehabilitation. Mean scores
moved from moderate hands-on assistance at admission to verbal guidance
at discharge, Longitudinal studies may cxplicate the best predictors of
ambulation recovery.

The idea that both cognition and depression may play a role in functional
recovery in geriatric rehabilitation patients has important implications. De-
pression detection and treatment csn be addressed in the following ways.
First, because depression ix often poorly cvaluated by rehabilitation team
professionals (Lichtenberg, Gibbons, Nanna, & Blumenthal, 1993) routine
screening of geriatric rehabilitation patients for depressive symptoms shonld
be completed early in the rehabilitation stay, This can be accomplished with
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the GDS (Brink et al,, 1982) or other standardized assessment tools, as well
as by thorough interview technique. Psychological counseling and/or phar-
macologic treatment can begin during rehabilitation. Physical, occupational,
and speech therapists can augment depression treatment by using techniques
such as graphing physical progress and providing positive feedback to
patients, This can help combat the depressed patieat’s tendency to averlook
positive events.

Identification of cognitive deficits through the use of standardized tests
that have norms forelderly individuais can lead to more appropriate treatment
planning. Three major questions to address through cognitive lesting in
rehobilitation are: (a) Is there evidence of cognitive impairment? (b) What
are the patient's cogmitive strengths and weaknesses? and (¢) How can
cognitive evaluation be used in practical treatment planning? For example,
memary notebooks can be used as & compensatory strategy for individuals
with certain types of deficits (e.g., relatively intact storage but impaired
retrieval), This can help to increase functional performance during inpatient
stay and upon discharge 1o another setiing

The results of this study indicate that depression and cognition may
contribule unique influences in geriatric rehabilitation contributing to excess
disability in ADL functioning (but not ambulation), Additional investigation
using other measures of ADLs and ambulation is warranted, A further
impiication of this study is that ADL function and ambulation should be

sddressed as separle issues by geriairic rehabilitation professionals. This
research provides further support for assessment and intervention in the arcas
of cognitive and affective functioning in geriatric rehabilitation.
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