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Concordance of Proxy-Perceived Change and Measured Change in
Multiple Domains of Function in Older Persons

Nobufumi Yasuda, MD, PbD,* Sheryl Zimmerman, PhD," William G. Hawkes, PhD,*
Ann L. Gruber-Baldini, PhD,? |. Richard Hebel, PhD," and Jay Magaziner, PhD, MSHyg?

OBJECTIVES: To compare proxy perceptions about
change over 6 months in physical, instrumental, affective,
and cognitive functioning of older persons with computed
change in patient self-report and performance and patient’s
own perceptions about change.

DESIGN: Prospective study.

SETTING: Recovery from hip fracture that occurred in
community-dwelling persons in Baltimore, Maryland, in
1990-91. The recovery from the sixth to the 12th month
postfracture was observed.

PARTICIPANTS: One hundred forty-one hip fracture
patients aged 65 and older and a self-designated proxy for
each.

MEASUREMENTS: For specific tasks of physical and
instrumental functioning, proxy perception of change over
the previous 6 months asked in the 12th month postfracture
was compared with change in criterion measures (subject
self-report and observed performance) from the sixth to the
12th month postfracture. For global change over the
previous 6 months in each area of functioning, proxy
perception was compared with the subject’s own perception
in the 12th month postfracture.

RESULTS: Agreement between proxy perceptions of
change and change in criterion measures was poor. There
was a general pattern for proxies to overstate improvement
and understate deterioration in comparison with change
observed in criterion measures for specific tasks of physical
and instramental functioning. Proxies’ global perceptions
reported subjects improving less and deteriorating more
than patients’ own perceptions.

CONCLUSION: Proxy perceptions about task-specific
and global changes in subjects’ functional health over a
short period of time are systematically different from
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hen older persons are unable or unwilling to provide
information about their medical and functional
status, proxy reporting is an important source of informa-
tion for clinical assessment and research.! Recent reviews?->
and cross-sectional studies*' assessing the concordance of
proxy ratings of current functional health status indicate
that proxies tend to rate greater degrees of disability in
physical,¥%813 instrumental,»$:511:13 and affective,”'*-
16 functioning and less disability in cognitive function-
ing'®"* than subject self-reports*5~*11-16 and performance
observations'®'%17 demonstrate. However, few studies
have evaluated the validity of proxy ratings of change in
functicnal health of older subjects, an exception being the
concordance of perception of change with regard to
cognitive function over a long period of time.!® To date,
no study has examined the concordance of proxy percep-
tions of change over short periods of time in physical,
instrumental, or mental functioning, although information
about changes over relatively short periods of time is often
needed for diagnoses, treatment planning, and research.
The purpose of the present study was to compare proxy
perceptions of change over a 6-month period in physical,
instrumental, cognitive, and affective functioning of older
subjects with observed and self-reported change during the
same period. Two types of proxy perceptions of change
were assessed: perception about task-specific changes in
physical and instrumental functioning and perception of
global changes in the four areas of function.

METHODS

Subjects

Subjects included hip-fracture patients and proxies identi-
fied by patients as the person most knowledgeable about
their health status. Details of recrviting subjects were

JAGS $52:1157-1162, 2004
© 2004 by the American Geriatrics Society
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described in a previous report.'* In brief, there were 328

hip-fracture patients - entering one of e1ght Baltimore,

Marylind, hospitals from January 1990 through June
1991 who were aged 65 and older, living in the community
at the time of their fracture, and able to designate a proxy.
Of 233 patient-proxy pairs who consented to participate in

the study, 155 (66.5%) pairs completed a set of measure-

ments. Fourteen patients who were recognized as mentally
confused in the 6th month after fracture were excluded,
leaving 141 pairs for use in the present analysis. There was
no statistically significant difference between 141 pairs used
for the analysis and 92 pairs excluded from the analysis in
terms of demographic characteristics of patients or those of
proxies.

Design

In the 6th and the 12th months after fracture, patlent self-
reports and observed performance were obtained for
specific tasks of activities of daily living (ADLs) and
instrumental activities of daily living (IADLs). Patients also
responded to formal tests of affective and cognitive
functioning at both time points. Also at 12 months, a
proxy rated change over the previous 6 months in the
patient’s ability to perform specific ADLs and IADLs based
on his or her own perception. In addition, the proxy and
patient rated global change over that period for physical,
instrumental, affective, and cognitive functioning, based on
their own perception. Proxies were interviewed by tele-
phone ‘within' 1 month of the patient’s 12-month assess-
ment. The institutional review boards at the University of
Maryland and of the study hospitals approved the protocol.

Measures

Task-Specific Change in Physical and Instrumental
Functioning
For ADLs and IADLs, subject self—report and observed
performance were chosen as criterion measures, because
they were considered distinct coricepts of functioning.!®-21

Criterion Measure Based on Subject Self-Report. In
the sixth and the 12th months after hip fracture, patients
were asked about the use of assistance and difficulty in
performing 15 ADL tasks (10 lower extremity tasks and §
upper extremity tasks) in the previous week, usmg a
modified version of the Functional Status Index,?? and
seven JIADL tasks during the previous- 2“weeks, using a
modified version of the Older Americans Resources and
Services instrument.?® (See Table 1 for a list of tasks of
ADLs and IADLs.) For each ADL task, a nine-level
composite measure was created by combining responses
to assistance use and difficulty and coded as follows: {1) did
not perform the task for health reasons; used assistance and
experienced (2) extreme, (3) moderate, (4) mild, or (5) no
difficulty; or did not use assistance and experienced (5]
extreme, (7) moderate, (8) mild, or.{9) no difficulty. For
each IADL task, assistance use in performing the task was
dichotomized as independent versus dependent (used
assistance, was unable to perform the task, or did not
perform it for health reasons).

Criterion Measure Based on Subject Observed Perfor-
mance. At both assessments, examiners observed patients’
performance for 10 of the 15 ADL tasks and three of the

~ seven IADL tasks under an explicitly defined protocol. For

each ADL task, patient’s performance was measured in
terms of three elements (assistance use, time to complete the
task, and correctness). The performance time for each
activity was coded based on quartile points in the sixth-
month assessment. By combining performance observations
in the three elements, a nine-level composite measure was
derived for each ADL task with the following categories: (1)
did not perform the task for health reasons or performed it
incorrectly; used assistance and completed the task cor-
rectly in (2) the lowest, (3) the third, (4) the second, or (5}
the top quartile of performance time (i.e., the fastest time};
or completed task independently and correctly in (6) the
lowest, (7) the third, {8) the second, or (9) the top quartile of
performance time. Performance on each IADL task was
measured in terms of assistance use and dichotomized as
independent versus dependent (used assistance, was unable
to perform the task, or did not perform it for health
reasonsj.

Computed Changes in Criterion Measures. A change
in each criterion measure for each ADL and IADL task (self-
report and performance) was measured using a difference in
the composite measure between the two time points. A one-
level or more difference was considered to be change
(improvement or deterioration).

Proxy Perceptions of Change. At the 12-month assess-
ment, the proxy was asked to rate his or her percep-
tion of the change over the previous 6 months in the
patient’s functional ability for each ADL and IADL. The
degree of perceived change was rated using a five-level scale:
(1} much better now, (2) somewhat better now, (3) equally
as well now, (4) somewhat worse now, or (5) much worse
now,

Global Change in All Domains

During the 12-month assessment, the patient and proxy
were asked to rate their perception of global change over
the previous 6 months for physical, instrumental, affective,
and cognitive functioning of the patient. They rated their
perceptions with a five-level scale ranging from (1) much
better now to (5) much worse now. At 6 and 12 months,
patients were administered the Center for Epidemiologic
Studies Depression Scale (CES-D)?* and the Mini-Mental
State Examination (MMSE)?® as formal tests of affective
and cognitive functioning, respectively. Scores on the CES-
D (range 0-60) were dichotomized as depressed (> 16}
versus not depressed. Scores on MMSE (range 0-30) were
dichotomized as impaired {<23) versus not impaired.

Analysis

For each ADL and IADL, the five levels of proxy perception
of change were collapsed into three categories (i.e., better,
equal, or worse) to match the proxy perception to the
criterion measures on categories of change. The proxy
perception of change was compared with computed change
(improvement, no change, or deterioration) in each of two
criterion measures. For global change in physical, instru-
mental, affective, and cognitive functioning, the proxy and
patient perceptions for each function were collapsed
into three categories and were compared. Proxy perceptions
of change in affective and cognitive functioning were
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also compared with change in dichotomized scores on
formal tests. :

To assess agreement between proxy perception of
change and change in a criterion measure, a kappa statistic
was computed for each three-by-three table, To examine the
degree to which a proxy perception systematically over-
stated or understated change in the criterion measure {bias),
a three-by-three table was collapsed into two two-by-two
tables of improvement {(improved vs did not improve) or
deterioration {deteriorated vs did not deteriorate). For each
two-by-two table, the percentage of bias was calculared as
the ratio of the difference between the proportion of proxy-
perceived change and that of change in the criterion
measure expressed as a percentage of the proportion of
change in the criterion measure. A positive percentage of
bias means that the proxy perceived change more often than
the criterion measure demonstrated. McNemar chi-square
test was used for a test of zero bias. To control the overall
significance level, the chi-square statistic was compared
with a chi-square value with two degrees of freedom.?®
Statistical analyses were performed using SPSS Base 9.0
(5PSS Inc., Chicago, IL).

Numbers of patlent-proxy pairs for use differed by
ADL and IADL because pairs having effective values for all
three measurements (proxy perception of change and two
computed changes in criterion measures) varied by rask due
to missing data.

RESULTS

Of the 141 patients, 76.6% were female, 63.1% were
widowed, and 7.1% were nonwhite. Their average age
+ SD was 80.6 + 7.2, and 58. 1% had completed high
school,

The average age of proxies was 60.2 (range 24-93);
76.3% were female, 63.3% were married, and 81.2% had
completed high school. Proxies were most frequently
children (36.2%), spouses {15.6%), or other relatives
{31.29%). Fifty-one proxies (35.3%]) lived with the patient
at the 12-month assessment; the 90 proxies who did not live
with the patient had had an average of 10.3 visits with the
patient in the previous month,

Task-Specific Changes in Physical and Instrumental
Functioning

Agreement

For all ADLs and TADLs, kappa values were lcss than 0.2
{i.., poor agreement) for proxy perception versus subject
self-report comparisons and proxy perception versus
subject performance observation comparisons. (Details
are available upon request.)

Bias
Table 1 presents the distribution of proxy perception of
change and computed change in each criterion measure and
the percentage of bias associated with proxy perception for
individual tasks of physical and instrumental functioning,
Proxy perception versus subject self-report compar-
isons. Estimates of percentage of bias associated with proxy
perception were positive for improvement and negative for
deterioration for almost all ADLs, meaning that, when they
reported improvement, they overreported it, and when they

reported deterioration, they underreported it. The only
exception was for eating, for which bias estimates were
positive for both improvement and deterioration. Positive
values of percentage of bias for improvement were
significant in three lower extremity tasks and three upper
extremity tasks. Negative values of percentage of bias for
deterioration were significant in four lower extremity tasks.
The estimates of percentage of bias for improvement were
smaller in lower extremity tasks than in upper extremity
tasks; the median value of bias estimates for improvement
was lower in lower extremity tasks than in upper extremity
tasks (54.4% vs 177.4%}). The median values of percentage
of bias for deterioration were negative in both lower and
upper extremity tasks { — 69.8% and — 55.3%, respectively).

For IADLs also, proxies perceived patients as improv-
ing more and as deteriorating less than patient self-reports
demonstrated. Bias estimates for improvement were posi-
tive for all seven tasks and were significant for two tasks.
Five of seven bias estimates for deterioration were negative,
although none was significant.

Proxy perception versus subject performance compar-
isons. Actual performance was observed for 10 ADLs.
There was no consistent pattern in bias estimates for im-
provemert. For deterioration, bias estimates were negative
in five tasks and were significant in two of six lower
extremity activities; bias estimates were negative and
significant in all four upper extremity activities. The median
values of percentage of bias for deterioration were negative
in both lower and upper extremity activities { — 72.1% and
— 81.1%, respectively). The proxy perception also under-
stated deterioration for specific IADLs. The bias estimates
for deterioration were negative on all three IADL tasks,
although none was significant. '

Global Changes in Functioning

Table 2 presents agreement and bias associated w1th proxy
perception of global change in each of four areas of
functioning. Kappa values showing agreement were less
than 0.3 in all areas. Contrary to findings for individual
ADLs and TADLs, as a group, proxies consistently saw
patients to be improving less and deteriorating more than
patients perceived themselves; all bias estimates were
negative for improvement and positive for deterioration.
Bias estimates were significant only for cognitive change.
Proxy perceptions of change in affective and cognitive
functioning overstated improvement and deterioration in
comparison with change in scores on the affective and
cognitive tests. Bias estimates were significant for improve-
ment in affective function and deterioration in both areas of
function, but when score change greater than half of a
standard deviation of the score distribution in the sixth-
month assessment was regarded as change in these
tests, values of percentage of bias for proxy perception
decreased and none was statistically significant (data not
shown). Therefore, bias estimates for the proxy perception
versus dichotomized test score comparisons seem to be
exaggerated.

DISCUSSION

For specific tasks of physical and instrumental functioning,
analysis at the individual level demonstrated poor agree-
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When the same proxy is used to rate a subject’s
functioning and quality of life at two time points, 2
computed change in the proxy reports may be useful.z To
the authors’ knowledge, two studies have evaluated this
type of change measure, and neither supports the value of
using the same proxy at two points.2*3% In older patients in
mild to moderate stages of dementia, longitudinal change
over 2 years computed from proxy and subject ratings on
physical and instrumental functioning became increasingly
discordant over time.”® For a quality-of-life measure in
older patients visiting hospital emergency departments,
there was low to moderate agreement between subject and
proxy change scores over 4 months.3? .

Although it is impossible to determine whether a proxy
or a patient reports change in the patient’s functioning more
accurately, the present study casts doubt on utility of proxy
perception about change in older subject’s functioning over
a short period. Medical and healthcare professionals need
to recognize poor concordance between proxy reports and
patient-derived measures on a short-term change in
patient’s functioning. Researchers who use proxies also
need to consider biases associated with proxy reports of
such a change.
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Abstract We have evaluated the association between
trunk deformities of the sagittal plane and functional
impairment of daily living in community-dwelling el-
derly subjects, The analysis involved a detailed assess-

ment of indoor and outdoor activities of daily living, '

satisfaction with life, and mental status. The participants
in this study were 236 community-dwelling older adults,
aged 65 years and older, living in Kahoku district of
Kochi in Japan. The participants were classified based
on their posture, which was assessed using photographs
of the subjects, and interviewed to assess their basic
activities of daily living (BADL), instrumental ADL
(IADL), and cognitive well-being in the cross-sectional
study. The statistical analysis was performed using the
Mann-Whitney U-test. The lumbar kyphosis group re-
ceived significantly lower BADL and IADL scores than
the normal group. The trunk deformity group which
were defined as kyphosis, flat back, and lumbar lordosis
groups exhibited decreases in activities that included
going out, shopping, depositing and withdrawing mon-
ey, and visiting friends in the hospital. These activities
require going outdoors; thus, this study showed that the
tiunk deformity group had limitations in outdoor
activities. There was no significant difference between
the periatric depression score (GDS) and the pattern of
posture. The abnormal trunk deformity groups tended
to score lower than the normal group with regard to
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subjective healthiness and life satisfaction measures,
inchuding smbjective health condition, everyday feeling,
satisfaction with human relationships, satisfaction with
economic condition, and satisfaction with present life.

Keywords Activities of daily living - Kyphosis -
Life satisfaction - Trunk deformity

introduction

Several studies have reported on the relationship be-
tween trunk deformity and lumbago [1,2]. It is predict-
able that patients with abnormal posture would be at
increased risk for falling, as their balance is perturbed by
the posture abnormality [3,4]. Loss of distal lumbar
lordosis is the main cause of sagittal imbalance in indi-
viduals who do not maintain sagittal alignment [5]. This
abnormal posture could lead to the limitation of daily
activities.

There have been several evaluations of posture and
functional activities to date [6]; however, very few in-
volve elderly subjects. Ettinger et al. [7] reported that
kyphotic women did not have greater back pain, dis-
ability caused by back problems, or poorer health than
non-kyphotic women. Another study showed a poor
correlation between quality of life and abnormal find-
ings on radiography or densitometry [8].

Vertebral body compression fractures have been
shown to be associated with the severity of kyphosis [9].
Ryan et al. [10] reported that there was a significant
association between scores of osteoporosis severity and
limitations in functional activity. Vertebral compression
fractures associated with osteoporosis can be self-limit-
ing, causing considerable pain and disability [8].-

Vertebral compression fractures are associated with
significant impairments in physical, functional, and
psychosocial performance in the elderly [11,12,13]. It is
crucial fo improve the mental status of the elderly.
However, there have been few reports regarding the
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association between trunk deformity and psychogenic
activity in elderly patients.

In this study, we have evaluated the daily activities
and mental condition of community-dwelling elderly
subjects with regard to the severity of trunk deformity in
the sagittal plane. '

Materials and methods
Subjects

Participants who applied in 1999 included 236 commu-
nity-dwelling older adults, aged 65 years and older, liv-
ing in Kahoku district in Kochi prefecture, who had
been enrolled in one of several studies involving annual
medical check-ups (beginning in 1994). The population
of Kahoku rural area is 5800 people, 50% of whom are
engaged in agricultural work.

Study participants were observed from July to Au-
gust 1999, and then classified based on their posture,
which was assessed using photographs taken by

researchers. In total, there were 145 females (mean; 79.0 -

years) and 91 males (mean; 80.3 years) with a mean age
of 80 years (range, 65-94 years), and a mean height of
149.1 cm. Functional status of the lumbar spine [14] and
knee [15] were measured using the assessment of the
Japanese Orthopaedic Association (JOA). In this study,
JOA scores for assessing treatment of low back pain was
calculated without incorporating urinary bladder func-
tion. Comorbidities were hypertension (31.6%), cardiac
arrhythmia (6.1%), diabetes mellitus (5.7%), cerebro-
vascular disorder (4.2%), coronary artery disease

Fig. 1 Classification of trunk
deformity from photographs
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(3.2%), senile dementia (2.1%), and Parkinson’s disease
(0.4%). .

Methods

Inierviews and examinations, conducted at the com-
munity plaza of Kahoku, consisted of a questionnaire
covering physical health, functional status, and mental
status. The analysis of trunk deformity was examined
by photography. The presence or absence of disease
was based on the subjects’ self-report of a doctor's
diagnosis. Informed consent was obtained from all
participants. '

Postural analysis

In order to protect the participants’ privacy when
undergoing the community health check-ups, we con-
structed a device with which to assess trunk posture
without requiring that the subjects disrobe. Participants
wore clothes typical of the summer season, and the device
was equipped with a band that, when twisted, would
reveal the alignment of the body. Each participant had
reflective surface markers attached at various locations,
including C7, T6 (xyphoid process level), L4 (Jacob line
level), the left greater trochanter, the left lateral chondyle
of the femur, and the left lateral malleous, as shown in
Fig. 1. For the photograph, participants were positioned
carefully and asked to remain relaxed while standing up
straight. Posture in the sagittal plane was classified into
one of the following five types: I normal, I1 thoracic

II

Normal Thoracic
kyphosis

III

Lumbar
kyphosis

IV
Flat back Lumbar

iordosis

— 116 —



