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Context.\p=m-\Preventive health programs may mitigate against the health risks of
older adulthood.

Objective.\p=m-\To evaluate the effectiveness of preventive occupational therapy
(OT) services specifically tailored for multiethnic, independent-living older adults.

Design.\p=m-\A randomized controlled trial.
Setting.\p=m-\Two government subsidized apartment complexes for independent-

living older adults.
Subjects.\p=m-\A total of 361 culturally diverse volunteers aged 60 years or older.
Intervention.\p=m-\An OT group, a social activity control group, and a nontreatment

control group. The period of treatment was 9 months.
Main Outcome Measures.\p=m-\A battery of self-administered questionnaires de-

signed to measure physical and social function, self-rated health, life satisfaction,
and depressive symptoms.

Results.\p=m-\Benefit attributable to OT treatment was found for the quality of inter-
action scale on the Functional Status Questionnaire (P=.03), Life Satisfaction
Index-Z (P=.03), Medical Outcomes Study Health Perception Survey (P=.05), and
for 7 of 8 scales on the RAND 36-Item Health Status Survey, Short Form: bodily
pain (P=.03), physical functioning (P=.008), role limitations attributable to health
problems (P=.02), vitality (P=.004), social functioning (P=.05), role limitations at-
tributable to emotional problems (P=.05), and general mental health (P=.02).

Conclusions.\p=m-\Significant benefits for the OT preventive treatment group were
found across various health, function, and quality-of-life domains. Because the
control groups tended to decline over the study interval, our results suggest that
preventive health programs based on OT may mitigate against the health risks of
older adulthood.

JAMA. 1997;278:1321-1326

THE NUMBER OF Americans aged 65
years or older has risen dramatically from
3.1 million persons (4% of the US popu¬
lation) in the early 1900stoover33million
persons (nearly 13% ofthe population) in
1995. ' It is projected that over 17% ofthe
American population will be elderly by

the year 2020, that 42% of this group will
be older than 75 years, and that the "old¬
est old" group (aged 85 years or older)
will more than double in size by 2030 and
will nearly double again by 2050.2 If pre¬
sent trends persist, it can be expected
that longer life spans will be marked by
poorer health-related quality of life.3·4

Health-related quality of life is gener¬
ally thought of as "those aspects of self-
perceived well-being that are related to
or affected by the presence of disease or

treatment,"5*1348' encompassing such di¬
mensions as physical and social function¬
ing, bodily pain, and vitality.5·6 While ag¬
ing, per se, may account for certain losses,
its role has generally been overstated.4·7
For example, chronic disease has become
the most severe health problem among
older adults and often leads to chronic dis-

ability.8·9 Older adults are also presented
with unique psychological Stressors (eg,
financial hardship, death of a spouse, re¬
tirement) that can contribute to psychi¬
atric disorders such as depression, para¬
noia, or anxiety and lead to substance
abuse.7·1042 In addition, older individuals
are confronted with social Stressors (eg,
changes in roles, difficulty interacting
with the surrounding environment, and
logistical problems performing daily ac¬
tivities) that may lead them to discontinue
lifelong pursuits and experience a de¬
crease in life satisfaction.12·13

Studies of what is now referred to as
"successful aging" reveal that consider¬
ations extrinsic to aging or disease such
as diet, lifestyle and daily routine, degree
of social support, amount ofexercise, and
sense of autonomy and control play a

strong positive role in enabling older in¬
dividuals to maintain their health and in-.
dependence.9·1416 Research has shown
that remaining active and productive is a

key component of successful aging.14·15
Such findings offer hope for the potential
to design effective activity-based inter¬
ventions capable ofenhancing the lives of
elderly individuals. However, given the
diversity of challenges faced by older
adults, the complexity of interlocking
physical, psychological, economic, and so¬
cial factors must be taken into account.

In response to this need, we conducted
between 1994 and 1996 a randomized con¬
trolled trial, the Well Elderly Study, to
evaluate the effectiveness of preventive
OT specifically targeted for urban, multi¬
ethnic, independent-living older adults.
Typically, OT is provided to older indi¬
viduals to facilitate independence after
catastrophic illness or accidents when sig¬
nificant functional impairment or disabil¬
ity is present.9·1719 However, we reasoned
that many of the principles of OT inter¬
vention, given their focus on fostering
productive and meaningful activity (occu¬
pation), maximizing independence, and
enhancing function, constituted a poten¬
tially effective approach to preventing ill-
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ness and disability and promoting health
in this vulnerable population.20 We hy¬
pothesized that mere participation in a so¬
cial activity program does not affect the
physical health, daily functioning, or psy¬
chosocial well-being of well elderly indi¬
viduals; and compared with participation
in a social activity program or an absence
of any treatment, preventive OT posi¬
tively affects the physical health, daily
functioning, and psychosocial well-being
of well elderly individuals (1-sided alter¬
native).

METHODS
Study Subjects

The planned study population was in¬
dependent-living, culturally diverse men
and women, aged 60 years or older, who
had the capacity to benefit in multiple out¬
come areas from involvement with OT.
Subjects were excluded if they were un¬
able to live independently or if they ex¬
hibited marked dementia. In response to
the need to accrue study subjects and
to assess the effectiveness of OT among
a non-English-speaking population, the
study population was augmented to in¬
clude Mandarin-speaking subjects. Inclu¬
sion of Mandarin-speaking subjects re¬

quired the cultural adaptation and trans¬
lation ofthe research protocol and testing
instruments into Mandarin and use of
Mandarin-speaking occupational thera¬
pists and social activity control group
leaders during all phases of the study.

Subjects were recruited from resi¬
dents of Angelus Plaza (a large govern¬
ment-subsidized apartment complex for in¬
dependent-living seniors in Los Angeles,
Calif), from residents in private homes or
other facilities in the surrounding areas
who used the Angelus Plaza Senior Citi¬
zen facilities, or from residents ofPilgrim
Tower (a government-subsidized apart¬
ment complex in Pasadena, Calif). To maxi¬
mize the resources at the Angelus Plaza
and Pilgrim Tower facilities (the evalua¬
tion and treatment sites), to reduce the ef¬
fects ofseasonal changes on the study, and
to minimize the effects ofsubject interac¬
tion, subjects were recruited at different
times in 2 cohorts, with the second cohort
completing each study phase approxi¬
mately 16 months after the first cohort.
Methods of recruitment included staffed
recruitment tables placed in facility lob¬
bies and at on-site functions such as dances
and coffee hours, flyers, articles in the resi¬
dence newsletter, presentations at regu¬
lar meetings such as the Senior Citizens
Club, and letters placed under residents'
doors. All study volunteers signed an in¬
stitutionally approved informed consent
form prior to study enrollment.

A questionnaire was used to collect in¬
formation on subjects' sex, age, ethnicity,

medical conditions, number of current
medications, disabilities, marital status,
education level, number of children, lan¬
guages spoken, and length ofresidence at
Angelus Plaza or Pilgrim Tower (where
applicable). An occupational therapist ad¬
ministered the Tinetti Balance Examina¬
tion21 to each subject. A physician trained
in geriatric medicine conducted a medical
history, performed a physical examina¬
tion, and evaluated the health status of
each subject using standardized instru¬
ments including the Modified Mini-Men¬
tal State Examination (MMSE),22 the
(self-reported) Geriatric Depression
Scale,23 and the LaRue Global Assess¬
ment.24

Randomization and Treatment
Using a completely randomized design

with computer-generated random num¬
bers and a blocking factor of 6, we as¬

signed eligible subjects to 1 of 3 treat¬
ment groups within strata defined by
language of testing: an OT group, a gen¬
eralized group activity ("social") control
group, or a nontreatment control group.
Subjects in the OT group were encour¬

aged to attend all treatment sessions and
to refrain from discussing their treatment
experience with other subjects. Subjects
in the social control group were encour¬

aged to participate in all activity sessions
and to refrain from discussing their activi¬
ties with subjects from other groups. The
period of treatment was 9 months.

The central theme ofthe OT program
was health through occupation, with oc¬

cupation defined not in the conventional
sense of type of employment, but more

broadly as regularly performed activi¬
ties such as grooming, exercising, and
shopping. Findings from 2 previous
studies,25·26 principles extracted from the
occupational science literature,2731 and
approaches conventionally used in
OT18·20 were drawn on to design the OT
protocol. The key intent ofthe treatment
was to help the participants better ap¬
preciate the importance of meaningful
activity in their lives, as well as to impart
specific knowledge about how to select
or perform activities so as to achieve a

healthy and satisfying lifestyle.32 The
therapeutic approach entailed exposing
the subjects to both didactic teaching
and direct experience with a broad range
of activities. Concurrent with this expo¬
sure, each subject was asked to analyze
the role of each activity in affecting
health and well-being in his or her per¬
sonal life. Modular programmatic units
centered on such topics as home and com¬

munity safety, transportation utiliza¬
tion, joint protection, adaptive equip¬
ment, energy conservation, exercise,
and nutrition. (Details ofthe OT protocol
are available from the authors.)

Subjects randomized to the OT group
received 2 hours per week of group OT
and a total of 9 hours of individual OT
during the 9-month treatment period.
Up to 10 seniors were assigned to each
group. Group sessions were individually
administered by registered occupational
therapists trained in working with el¬
derly populations. Four therapists (2 per
cohort) were involved in administering
treatments; each therapist received a
minimum of 10 hours of instruction on
the specific study intervention and was
blind to the study hypotheses.

The social control program focused on ac¬
tivities designed to encourage social inter¬
action among members ofthe group. Dur¬
ing the generalized activity sessions,
subjects went on community outings,
worked on craft projects, viewed films,
played games, and attended dances. The
subject matter covered in these sessions
was tailored to the interests ofthe partici¬
pants. Subjects randomized to the social
control group followed a meeting sched¬
ule similar to that ofthe OT group. Up to
10 seniors were assigned to each group ses¬
sion. Group sessions were administered by
nonprofessionals who were blind to the
study hypotheses. Because individual ses¬
sions were not held for the subjects in the
social control group, the weekly group ses¬
sions were extended to 2.25 hours to en¬
sure that the total number of treatment
hours experienced per subject in the so¬
cial control and OT groups were similar.

No intervention was applied to sub¬
jects assigned to the nontreatment con¬
trol group.

Primary Outcome Measures
To evaluate the effectiveness of the

treatments, testing was performed both
at baseline and at the end ofthe 9-month
treatment period. Subjects were tested
using self-administered questionnaires
designed to measure physical and social
function, self-rated health, life satisfac¬
tion, and depressive symptoms. Testing
was overseen by paid research assis¬
tants, blind to group assignment and
study hypotheses. Subjects were in¬
structed not to interact with each other
during testing. Large-print versions of
the forms were used, and subjects were
assisted if they were unable to complete
the forms independently.

The primary outcome variables as¬
sessed in the study were derived from the
following battery of 5 questionnaires:

1. Functional Status Question¬
naire.—The Functional Status Question¬
naire assesses potential functional dis¬
abilities or disruptions of daily activities
in physical and social domains.33 Physical
function was measured using 2 subscales:
basic activities of daily living (B-ADL)
and instrumental activities ofdaily living
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(I-ADL), which assess such activities as

walking and preparing meals. Social func¬
tion was measured using 2 subscales: so¬
cial activity and quality of interaction,
which assess the subjects' social role per¬
formance and affective quality of inter¬
actions with others. All subscales were
converted into a percentage scale rang¬
ing from 0 to 100, with a score of 100 in¬
dicating no functional disability.

2. Life Satisfaction Index-Z.—The
Life Satisfaction Index-Z is a 13-item
questionnaire designed to measure life
satisfaction in older populations34 and has
been used as an indicator of health-re¬
lated quality of life.35·36 Participants rated
items such as "I am just as happy now as
when I was younger" on a scale from 0 to
2. Summary scores range from 0 (low sat¬
isfaction) to 26 (high satisfaction).

3. Center for Epidemiologie Studies
(CES) Depression Scale.—The CES-
Depression Scale consists of 20 questions
designed to determine the frequency
with which participants experienced de¬
pressive symptoms within the previous
week.37 Questions addressed symptoms
such as depressed mood, loss of appetite,
and feelings of hopelessness. Summary
scores range from 0 (no depressive symp¬
toms) to 60 (many symptoms).

4. Medical Outcomes Study (MOS)
Short Form General Health Survey.—
The MOS Health Perception scale ad¬
ministered in this study is a subset ofthe
MOS Short Form General Health Sur¬
vey.38 This scale consists of 5 questions
that assess subjects' perceptions oftheir
own general health. Subjects rated ques¬
tions such as "My health is excellent" on
a 5-point scale. Final scores reflect a per¬
centage scale from 0 (poor) to 100 (good).

5. RAND 36-Item Health Status Sur¬
vey, Short Form-36 (RAND SF-36).—
The RAND SF-36 measures a range of
physical and mental health-related di¬
mensions.39·40 It specifically addresses 8
health domains: bodily pain, physical func¬
tioning, role limitations attributable to
health problems, general health, vitality
(energy and fatigue), social functioning,
role limitations attributable to emotional
problems, and general mental health. One
final item asks participants to rate how
much their general health has changed in
the past year. All subscales are scored on
a 0 (low) to 100 (high) percentage scale.
This instrument was administered only to
the second cohort of subjects as part of a
decision to broaden the study.
Statistical Analysis

Summary scores for each of the in¬
struments were calculated by adding the
scores for all answered questions on the
particular instrument and converting to a

percentage scale where appropriate. Items
missing a response were either assigned

a value computed by published algo¬
rithms based on the responses to the sub¬
ject's completed questions or assigned the
average value ofthe questions answered
by the subject ifsuch algorithms were un¬
available. For each study variable, includ¬
ing demographic and control variables,  2
analyses and analyses of variance were

performed to test for differences at base¬
line across the 3 treatment groups.

For each outcome variable, treatment
effects were examined by calculating
signed change scores (posttreatment
score minus pretreatment score). Analy¬
ses of variance were performed to deter¬
mine demographic factors related to the
change scores independent of treatment
groups. Factors found to be significant
were used as covariates in subsequent
analyses. Analyses of covariance were
then conducted using the change scores
for each variable to test for equivalency
between the social and nontreatment con¬
trol groups, and to test for differences be¬
tween the OT group and an overall control
group consisting ofthe combination ofthe
social and nontreatment groups. Statisti¬
cal testing was carried out at the .05 level,
using 2-tailed assessments to test for
equivalency between the social and non-
treatment control groups and 1-tailed as¬
sessments to examine whether the OT
group produced more positive mean

change outcomes. In the later case, the
direction ofdifference was specified on an
a priori basis before the outset ofthe trial.

Assuming a 20% attrition of subjects
over 9 months and conducting testing of
hypotheses at the .05 level (1-tailed), a

projected sample size of 360 (with a 2:1
allocation ratio) permitted a degree of
power equal to 80% in detecting a moder¬
ate population effect size (s0.3) attribut¬
able to the OT treatment.41 For the
RAND SF-36, which was administered to
the second cohort, a projected sample size
of220 permitted 80% power in detecting a

population effect size of 0.4 or greater.41

RESULTS
Baseline Characteristics

A total of 373 volunteers were eligible
for the study. Of these, 12 withdrew prior
to randomization forpersonal reasons (un¬
willing to make the time commitment). Of
the 361 volunteers (97%) who were ran¬
domized (143 in cohort 1 and 218 in cohort
2), 216 (60%) were residents of Angelus
Plaza, 74 (20%) used the Angelus Plaza
Senior Citizen facilities but resided in pri¬
vate homes or other facilities in the sur¬

rounding areas, and 71 (20%) were resi¬
dents of Pilgrim Tower. Randomization
resulted in the assignment of 122 subjects
to the OT group, 120 subjects to the social
control group, and 119 subjects to the non-
treatment control group (Figure).

Profile for the Well Elderly Study. OT indicates oc¬
cupational therapy group; Social, social control
group; and None, nontreatment control group. Un¬
willingness to make the time commitment was the
primary reason subjects were not randomized. Pri¬
mary reasons for withdrawal were death (8), illness
(3), relocation (13), personal matters (11), and loss
to follow-up (20).

No significant differences in demo¬
graphic characteristics were found across
treatment groups (Table 1). The mean

(SD) age was 74.4 (7.4) years, and 65% of
the subjects were female. Ethnic group
representations were Asian (47%), white
(23%), African American (17%), and His¬
panic (11%). In the Asian group, 66% were
tested in Mandarin. The majority (73%) of
subjects lived alone, and 27% ofthe sub¬
jects reported at least 1 disability.

No significant differences were found
across treatment groups in baseline
medical history and physical examina¬
tion results (Table 2). Overall, 77% ofthe
subjects had good or excellent balance
on the Tinetti, 89% ofthe subjects scored
normal on the MMSE, 75% of the sub¬
jects were regarded as normal accord¬
ing to the Geriatric Depression Scale,
and 80% ofthe subj ects had fair or better
health according to the LaRue Global
Assessment. The median number of
medications taken was 3 per day.

In general there were no treatment
group differences in pretest means on

any ofthe questionnaire-based outcome
variables (data not shown in tables).
However, the nontreatment control
group had a lower average RAND SF-
36 vitality score than did either the so¬
cial control group or the OT group, both
 values <.05.

Follow-up and Compliance
Of the 361 subjects, 306 (85%) were

évaluable at 9 months: 102 (84%) in the
OT group, 100 (83%) in the social control
group, and 104 (87%) in the nontreatment
control group (P=.62) (Figure). For the
55 unevaluable subjects, the reasons
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Table 1.—Self-reported Demographic Characteristics by Treatment Condition*

Characteristics

Control

Nontreatment
(n=119)

Social
(n=120)

OT
(n=122)

Sex
Male
Female

43 (36)
76 (64)

39 (33)
81 (67)

44 (36)
78 (64)

.80

Age group, y
<70
70-79
2:80

28 (23)
59 (50)
32 (27)

39 (33)
57 (47)
24 (20)

29 (24)
59 (48)
34 (28) J

.38

Ethnicity
African American
White

Hispanic
Asian (English speaking)
Asian (Mandarin only speaking)
Other

22(16
24 (20)
15(13)
17(14)
38 (32)
3(3)

20(17)
30 (25)
15(13)
14(12)
37(31)
4(3)

19(16)
 

29 (24)
9(7)

27 (22)
36 (30)
2(2)

.60

Living alone 1(74) 85(71) 90 (74) .83
Disabled 30 (25) 35 (30) 34 (28) .78
No. of disabilities, mean (range) 0.4 (0-7) 0.4 (0-4) 0.4 (0-4)

*Values are frequency (column percent). OT indicates occupational therapy.

Table 2.—History and Physical Examination Results by Treatment Condition*

Characteristics (Score Range)

Control

Nontreatment
(n=119)

Social
(n=120)

OT
(n=122)  Value

Tinetti Balance Examination (1-18)
£16 (Fair)
17 (Good)

(Excellent)

30 (26) 25(21) 26 (22)
16(14) 21 (18) 15(12)
71 (60) 73(61) 80 (66)

Mini-Mental State Examination (0-30)
==23 (Impaired)
>23 (Unimpaired)

17(14) 13(11) 9(8)
101 (86) 106(89) 111 (92)

.Geriatric Depression Scale (0-15)
s5 (Normal)
>5 (Depressed)

90 (76) 87 (73) 93 (76)
28 (24) 33 (27) 29 (24)

LaRue Global Assessment of Overall Health (1-4)
1 (Poor) 30 (25) 22(19) 20(16)
2 (Fair) 54 (46) 58 (49) 63 (52)
3 (Good) 21 (18) 23 (20) 24 (20)
4 (Excellent) 13(11) 15(12) 15(12) J

No. of medications, median (range) 3 (0-9) 3 (0-9) 3 (0-9)
'Values are frequency (column percent). OT indicates occupational therapy.

for discontinuation were the following:
8 died, 3 became ill, 13 relocated, 11 active
participants were unavailable for post-
testing for personal reasons, and 20 were
lost to follow-up. Except for quality of
interaction on the Functional Status
Questionnaire, there were no significant
differences at baseline between évaluable
and unevaluable subjects on either the
demographic or the primary response
measures. Compared with unevaluable
subjects, évaluable subjects had a signifi¬
cantly greater mean quality ofinteraction
score at baseline (82.7 vs 77.7, P=.02).
Sixty-five percent of the subjects ran¬
domized to the OT group attended at least
half of the sessions (average percentage
ofsessions attended by subjects in the OT
group=60%). Sixty-two percent of the
subjects randomized to the social activity
control group attended at least half of the
sessions (average percentage of sessions

attended by subjects in the social control
group, 61%).
Baseline Factors Related to Outcome

Analyses of variance were performed
to determine baseline factors related to
outcome variable change scores inde¬
pendent of treatment groups. Demo¬
graphic factors found to be significantly
related to 1 or more change score vari¬
ables were sex, age group, disability sta¬
tus, and living status (all  values <.05).
In addition, for each outcome measure,
the baseline scores were significantly
negatively related to the corresponding
change scores (all values <.001). Based
on these results, all subsequent covari¬
ance analyses adjusted for these factors.

Equivalency of Control Groups
Analyses of covariance were mu-

ducted to compare outcomes between the
con-

2 control groups (social vs nontreatment).
Except for the RAND SF-36 vitality
scale, in which case the social control
group fared worse than the nontreatment
control group (social control mean

change=-6.3 vs nontreatment control
mean change=4.1, P=.007; P=.04 after
adjusting forbaseline differences), no sig¬
nificant differences were found. Because
of these findings, the 2 control groups
were combined for subsequent analyses.
Intent-to-Treat Analysis

Table 3 summarizes the results of the
intent-to-treat analysis for subjects who
completed the study. Shown are the mean

pretest and posttest scores for each out¬
come variable, along with the unadjusted
and adjusted mean change scores. Analy¬
ses of covariance revealed a significant
benefit attributable to OT treatment for
Functional Status Questionnaire: quality
of interaction (P=.03), Life Satisfaction
Index-Z (P=.03), and MOS Health Per¬
ception (P=.05), and for 7 of8 measures on
the RAND SF-36: bodily pain (P=.03),
physical functioning (P= .008), role limita¬
tions attributable to health problems
(P=.02), vitality (P= .004), social function¬
ing (P=.05), role limitations attributable
to emotional problems (P=.05), and gen¬
eral mental health (P=.02). General
health was marginally significant (P= .06).
Benefit attributable to OT treatment was
maintained on the RAND SF-36 after ad¬
justing for vitality, the single domain
found to be significantly different at base¬
line across treatment groups. Analyses of
outcomes within the OT group revealed
that, compared with other ethnic groups,
Asians (non-Mandarin speaking) showed
greater improvement as measured by the
Life Satisfaction Index-Z (P=.01), CES-
Depression scale (P=.03), and the MOS
Health Perception Index (P= .04). Finally,
compared with other ethnic groups, Hís¬
panles showed greater improvement at¬
tributable to OT treatment on the RAND
SF-36: general health (P=.01).
COMMENT

The Well Elderly Study provides the
most comprehensive test to date of the
effectiveness of OT. Although a limited
number of prior investigations have ex¬
amined the effects of OT on older adults,
the Well Elderly Study goes beyond pre¬
vious studies in that it included a much
larger sample size, incorporated a wider
range ofoutcome domains, and included a

greater degree of experimental control.
Significant benefits for the OT treat¬

ment were found across various health,
function, and quality-of-life domains. In
cases where a significant findingwas pres¬
ent, the control groups tended to decline
over the study interval, whereas the OT
group either improved or exhibited a
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Table 3.—Outcome at 9 Months*

Response Condition
Pretest

Mean (SD)
Posttest

Mean (SD)
Change,

Mean (SEM)
Adjusted

Change (SEM)

OT (n=101)
Functional Status, Life Satisfaction, Depression, Health Perception

94.2(12.2) 90.1(19.6) -4.1(1.8)
Controls (n=202) 90.6(18.6) 90.1 16.9) -0.5(1.3)

-2.3

-1.3
1.6
1.1

l-ADL OT(n=102) 78.7 (25.9) 79.1 26.5) 0.4 (2.0)
Controls (n=202) 77.8(25.1) 77.6 22.8) -0.2(1.5) -0.4 1.3

Social activities OT(n=100)
Controls (n=203)

87.9 (24.7) 84.7 28.2) -3.2 (2.9)
83.6 (28.3) 82.8 27.1) -0.8 (2.0)

-1.0 2.4

1.7
Quality of Interaction OT(n=102)

Controls (n=203)
83.8(12.1) 85.4 12.2) 1.6(1.3)
82.2(14.9) 81.9 13.3) -0.3(1.0)

2.1
-0.6 0.8

Life Satisfaction
Index-Z OT(n=102) 17.5(5.9) 5.3) 1.3(0.4)

Controls (n=203) 16.4(6.1) 17.3 5.9) 0.9 (0.3)
1.6 0.4
0.7 0.3

CES-Depresslon OT(n=101) 10.9(8.9) -0.1 (0.7)
Controls (n=203) 13.8(9.8) 13.6 9.8) -0.2 (0.7) 0.2 0.5

MOS Health Perception OT (n=102) 60.6 (22.8) 62.2 23.5) 1.6(1.9)
Controls (n=204) 57.5 (23.7) 56.4 25.5) -1.1(1.5) -1.5

Bodily pain OT (n=48) 74.7(19.1)
RAND SF-36

70.8 20.1) -3.9(3.1)
Controls (n=111) 65.8 (23.6) 60.2 22.2) -5.6(2.1)

-0.9 2.7
-6.9 1.7

Physical functioning OT (n=48) 77.0 (25.4) 72.9 27.9) -4.1 (2.9)
Controls (n=110) 72.8 (23.3) 61.7 25.7) -11.1 (2.0)

-3.2 2.8
-11.5 1.9

Role functioning}: OT (n=49) 75.5 (34.8) 71.9 39.4) -3.6 (6.0)
Controls (n=110) 62.5 (39.2) 51.8 43.2) -10.7(4.0)

0.6 5.4
-12.5 3.6

General health OT (n=49) 73.3(19.7) 72.8 19.6) -0.5(2.1)
Controls (n=110) 64.6 (22.7) 62.0 23.2) -2.6(1.7)

2.3
-3.3 1.5

Vitality OT (n=48) 66.0(18.4) 70.1 20.3) 4.1 (2.2)
Controls (n=111) 59.2 (23.0) 58.4 20.9) -0.8(1.9)

6.2

Social functioning OT (n=49) 86.0 (20.7) 85.5 18.8) -0.5 (3.2)
Controls (n=111) 81.3(23.2) 22.7) -4.2(2.1)

0.6

Role emotional§ OT (n=49) 83.0(31.3) 77.6 35.0) -5.4 (6.0)
Controls (n=111) 77.2 (37.9) 64.3 39.6) -12.9(4.2)

-3.6 5.2
-13.7 3.4

General mental health OT (n=48) 84.4(15.5) 83.5 12.7) -0.9 (2.5)
Controls (n=111) 78.3 (20.7) 74.7 18.4) -3.6(1.7)

2.1
-4.5 1.4'

*B-ADL indicates basic activities of daily living; OT, occupational therapy; l-ADL, instrumental activities of daily living; CES, Center for Epidemiologie Studies; MOS, Medical
Outcomes Study; and RAND SF-36, RAND 36-ltem Health Status Survey, Short Form-36.

I/Analysis of variance performed with baseline, sex, age group, disability status, and living status as covariates.  values are given for adjusted change scores.

t-Role functioning refers to role limitations attributable to health problems.
§Role emotional refers to role limitations attributable to emotional problems.

relative reduction in the extent ofdecline.
Further, in a statistical analysis across all
3 treatment groups ofthe 11 significant
outcome variables in Table 3, we found
that the direction ofeffect favored the OT
group in all 11 comparisons with the so¬
cial control group and in 10 ofthe 11 com¬

parisons with the nontreatment control
group. Results of the present study
therefore suggest that preventive OT
programs may mitigate against the
health risks of older adulthood.

Ory and Cox4 suggest that health pro¬
fessionals have been reluctant to target
older adults in preventive programs, as¬

suming that this population would fail to
benefit significantly from such efforts;
however, results of the present study
demonstrate that preventive programs
designed for older adults can be effective.
Moreover, a recent study by Ware et al42
reported that older adults show more
health-related decline in managed care

programs thanboth other clientele within
the same programs and adults compa¬
rable in age and socioeconomic status who

used fee-for-service systems. Again, the
current findings suggest that preventive
OTprograms could be used in conjunction
with other services to proactively man¬

age health care and eithergenerate health
improvements or at least slow decline.

The finding that only 5 of the 15 out¬
come measures that were studied failed
to demonstrate a significant gain for the
OT group relative to controls provides
solid evidence ofthe comprehensive posi¬
tive effects of the OT intervention. Ex¬
amination ofthe structure ofthe CES-D
and the l-ADL, B-ADL, and social ac¬

tivity subscales of the Functional Sta¬
tus Questionnaire (ie, the variables that
were not at least marginally significant)
suggests that, because they have low ceil¬
ings, these tools are relatively insensi¬
tive to detect changes among the well
elderly. In contrast, the RAND SF-36
subscales, which in general proved to be
the most sensitive to treatment effects,
had high ceilings and were therefore ca¬

pable ofdetectingupward changes among
well individuals.

The design of this study provided a

rigorous test of the relative effective¬
ness of a nonprofessionally led activity
group (the social control group) and a

professionally designed program based
on OT principles. Because both pro¬
grams involved subjects with activity,
our findings call into question the cliché
that "keeping busy keeps you healthy."
Conversely, it appears that simply being
regularly engaged in activity through
the social control program was no more
effective in promoting health than re¬

ceiving no treatment.
How then might one account for the su¬

perior outcomes of the OT intervention?
First, activities were chosen based on

principles from the OT field that pertain
to the relationship ofoccupation to health.
Through the systematic application of
such principles, the OT program enabled
subjects to construct daily routines that
were health promoting and meaningful
given the context of their lives. Fuhrer43
has suggested that people experience el¬
evated health and subjective well-being
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when they are engaged in activities that
they view as health promoting.

Second, in contrast to the social control
intervention, the OT program was highly
individualized, even though it occurred in
a group context. As part ofthe treatment
plan, participants were asked to apply the
content to their own everyday experi¬
ences. This requirement is likely to have
made the treatment activity sessions per¬
sonally meaningful and effective within
the participants' daily lives.

Third, the OT program included spe¬
cific instruction on how to overcome bar¬
riers to successful daily living, an im¬
portant consideration given that the
participants had limited incomes and re¬
sources. Forexample, emphasis was placed
on activities that required no financial out¬
lay, and time was spent assisting subjects
in learning to master public transporta¬
tion systems. Through this approach, sub¬
jects were provided with the supports they
needed to confront obstacles, take risks,
and experience self-efficacy and personal
control while participating in daily activ¬
ity. Research outcomes have demon¬
strated the crucial role that such factors
play in giving one a sense of forward pro¬
gression rather than stasis.9,12·14"16·43

It is important to stress that the social
control group was included in the study to
rule out mere participation in group-
based activities as an alternate explana¬
tion for the effects of OT, and not to simu¬
late any type ofprofessional intervention.
Consequently, no attempt should be made
to equate the social control condition with
alternate treatment approaches, such as
recreation therapy, that use involvement
in activity as a treatment focus, but that
require trained personnel to administer.

Programs such as the currently studied
OT intervention that focus on everyday
practices ofpeople are sometimes viewed
as neither requiring the expertise ofapro¬
fessional to administer nor being suffi¬
ciently effective to warrant large scale
studies of their effectiveness. However,
our study results demonstrate that supe¬
rior outcomes can be expected when an

activity-centered intervention is admin¬
istered by professional therapists as op¬
posed to being conducted by nonprofes-
sionals. Further, our results suggest the
need to perform more studies of this kind
that may uncover additional positive ef¬
fects of occupation-based treatment ap¬
proaches. We believe that future research
must also be directed toward uncovering
the factors associated with activity, in
general, that promote health and well-be¬
ing. Finally, data on programmatic and
medical costs obtained from question¬
naires and telephone interviews with
study subjects have been collected. A
complete cost-benefit analysis is the sub¬
ject ofthe next facet ofthe study.

Limitations ofthe current research are
that the results may not generalize to
older adults in different living situations
(eg, single-family dwellers, nursinghome
residents) or of different socioeconomic
status. On the other hand, a significant
strength of the current research is that
the outcomes can be extended to older
adults of varying ethnicities. Future re¬
search is needed to replicate the positive
effects of this preventive OT interven¬
tion for older adults in different living
situations as well as to understand the
mechanisms that underlie the positive ef¬
fects found in the present study.

This study was supported by grant ROI AGI 1810
from the National Institute on Aging, the National Cen¬
ter for Medical Rehabilitation Research, the Agency
for Health Care Policy and Research; the American
Occupational Therapy Foundation Center at the Uni¬
versity of Southern California for the Study of Occu¬
pation and Its Relation to Adaptation; the RGK Foun¬
dation; Lumex, Ine; and Smith & Nephew Rolyan.
References
1. Statistical Abstract of the US. Washington, DC:
US Bureau of theCensus, US Government Printing
Office; 1996.
2. Current Population Reports: Special Studies:
Sixty-five Plus in America. Washington, DC: US
Bureau of theCensus, US Government Printing Of-
fice; 1992. Publication P23-178.
3. Crimmins EM, Hayward MD, Saito Y. Changing
mortality and morbidity rates and the health status
and life expectancy of theolder population. Demog-
raphy. 1994;31:159-175.
4. Ory MG, Cox DM. Forging ahead: linking health
and behavior to improve quality of life in older
people. Soc Indicators Res. 1994;33:89-120.
5. Ebrahim S. Clinical and public health perspec-
tives and applications of health-related quality of
life measurement. Soc Sci Med. 1995;41:1383-1394.
6. McHorney CA, Ware JE, Raczek AE. The MOS
36-Item Short-Form Survey (SF-36), II: psycho-
metric and clinical tests of validity in measuring
physical and mental health constructs. Med Care.
1993;31:247-263.
7. Rowe JW, Kahn RL. Human aging: usual and
successful. Science. 1987;237:143-149.
8. Bachelder JM, Hilton CL. Implications of the
Americans With Disabilities Act of 1990 for elderly
persons. Am J Occup Ther. 1993;48:73-81.
9. Verbrugge LM, Jette AM. The disablement pro-
cess. Soc Sci Med. 1993;38:1-14.
10. Murrell SA, Himmelfarb S. Effects of attach-
ment bereavement and pre-event conditions on sub-
sequent depressive symptoms in older adults. Psy-
chol Aging. 1989;4:166-172.
11. Gatz M. Introduction. In: Gatz M, ed. Emerging
Issues in Mental Health andAging. Washington, DC:
American Psychological Association; 1995:xv-xx.
12. Pearlin LI, SkaffMM. Stressors and adaptation
in later life. In: Gatz M, ed. Emerging Issues in Men-
tal Health and Aging. Washington, DC: American
Psychological Association; 1995:97-123.
13. Krause N. Stressors in salient social roles and
well-being in later life. J Gerontol Psychol Sci. 1994;
49:137-148.
14. Berkman LF, Seeman TE,Albert M, et al. High,
unusual and impaired functioning in community-
dwelling older men and women. J Clin Epidemiol.
1993;46:1129-1140.
15. Fisher BJ. Successful aging, life satisfaction and
generativity in later life. Int J Aging Hum Devel.
1995;41:239-250.
16. Seeman TE, Berkman LF, Charpentier PA,
Blazer DG, Albert MS, Tinetti ME. Behavioral and
psychosocial predictors of physical performance.
J Gerontol. 1995; 50A:M177-M183.
17. Carlson M, Fanchiang S, Zemke R, Clark F. A

meta-analysis of the effectiveness of occupational
therapy for older persons. Am J Occup Ther. 1996;
50:89-98.
18. Larson KO, Stevens-Ratchford RG, Pedretti
LW, Crabtree JL.ROTE: The Role ofOccupational
Therapy With the Elderly. Bethesda, Md: American
Occupational Therapy Association; 1996.
19. Levine RE, Gitlin LN. A model to promote ac-

tivity competence in elders. Am J Occup Ther. 1992;
47:147-153.
20. Hopkins HL, Smith HD, eds. Willard and
Spackman's Occupational Therapy. 8th ed. Phila-
delphia, Pa: JP Lippincott Co; 1993.
21. Tinetti ME. Performance oriented assessment
ofmobility problems in elderly patients. JAm Geri-
atr Soc. 1986;34:119-126.
22. Teng E, Chui H. The Modified Mini-Mental
State (3MS) Examination. J Clin Psychiatry. 1987;
48:314-317.
23. Yesavage JA, Brink TL, Rose TL, et al. Devel-
opment and validation of a geriatric depression
screening scale. J Psychiatr Res. 1983;17:37-49.
24. LaRue A, Bank L, Jarvik L, Hetland M. Health
in old age: how do physicians' ratings and self-rat-
ings compare? J Gerontol. 1979;34:687-691.
25. Clark F, Carlson M, Zemke R, et al. Life domains
and adaptive strategies of a group of low-income well
older adults. Am J Occup Ther. 1996;50:99-108.
26. Jackson J. Living a meaningful existence in old
age. In: Zemke R, Clark F, eds. Occupational Sci-
ence: The Evolving Discipline. Philadelphia, Pa: FA
Davis; 1996.
27. Clark F, Parham D, Carlson ME, et al. Occupa-
tional science: academic innovation in the service of
occupational therapy's future. Am J Occup Ther.
1991;45:300-310.
28. Clark F, Larson EA. Developing an academic
discipline: the science ofoccupation. In: Hopkins HL,
Smith HD, eds. Willard and Spackman's Occupa-
tional Therapy. 8th ed. Philadelphia, Pa: JB Lippin-
cott; 1993:44-57.
29. Zemke R, Clark F. Occupational Science: The
EvolvingDiscipline. Philadelphia, Pa:FA Davis;1996.
30. Clark F. Occupation embedded in a real life: in-
terweaving occupational science and occupational
therapy: 1993 Eleanor Clarke Slagle Lecture. Am J
Occup Ther. 1993;47:1067-1078.
31. Yerxa EJ, Clark F, Frank G, et al. An introduc-
tion to occupational science. Occup Ther Health
Care. 1989;6:1-17.
32. Townsend E. Institutional ethnography: a
method for showing how the context shapes prac-
tice. Occup Ther J Res. 1996;16:179-199.
33. Jette AM, Cleary PD. Functional disability as-

sessment. Phys Ther. 1987;67:1854-1859.
34. Wood V, Wylie ML, Sheafor B. An analysis of a
short self-reported measure oflife satisfaction. J Ger-
ontol. 1969;24:465-469.
35. Burckhardt CS. The impact ofarthritis on qual-
ity of life. Nurs Res. 1985;34:11-16.
36. Burckhardt CS, Woods SL, Schultz AA, Ziebarth
DS. Quality of life ofadults with chronic illness: a psy-
chometric study. Res Nurs Health. 1989;12:347-354.
37. Radloff L. The CES-D Scale: a self-report de-
pression scale for research in the general popula-
tion. Appl Psychol Meas. 1977;1:385-401.
38. Stewart AL, Hays RD, Ware JE. The MOS
Short-Form General Health Survey. Med Care.
1988;26:724-735.
39. Hays RD, Sherbourne CD, Mazel RM. The
RAND 36-Item Health Survey 1.0. Health Econ.
1993;2:217-227.
40. Ware JE, Sherbourne CD. The MOS 36-Item
Short-Form Health Survey (SF-36), I. Med Care.
1992;30:473-481.
41. Cohen J. Statistical Power Analysis for the Be-
havioral Sciences. Rev ed. Hillsdale, NJ: Erlbaum; 1987.
42. Ware JE, Bayliss MS, Rogers WH, Kosinski M,
Tarlov AR. Differences in 4-year health outcomes for
elderly and poor, chronically ill patients treated in
HMO and fee-for-service systems: results from the
Medical Outcomes Study. JAMA. 1996;276:1039-1047.
43. Fuhrer MJ. Subjective well-being: implications for
medical rehabilitation outcomes and models ofdisable-
ment. Am J Phys Med Rehab. 1994;73:358-364.

 at SCELC - University of Southern California on March 12, 2010 www.jama.comDownloaded from 

http://jama.ama-assn.org

