ABSTRACT

Background. The measurement
of physical disability as an indication
of the impact of disease is commonly
seen in research. However, these
measures often do not clearly differ-
entiate between functional limita-
tions and daily performance of an ac-
tivity.
Methods. We measured the dif-
ferences between self-reported dis-
ability and observed functional limi-
tations in six activities of daily living
tasks among community-dwelling el-
ders. The value of functional limita-
tions vs disability measures in deter-
mining risk factors for disablement
was ascertained.

Results. Systematic differences
were found among the 1453 partici-
pants. At least 89% of the time when
a difference was identified, the sub-
jects ranked disability greater than
the functional limitations observed.
For those who were cognitively im-
paired, discrepancies occurred up to
11% of the time. In determining risk
factors for disablement, we found
that neurological impairments were
associated with both functional limi-
tations and disability, while sociocul-
tural factors were associated with
disability only.

Conclusions. Our findings sug-
gest that physical functional limita-
tions and disability in the elderly are
two distinct concepts and that the
measure of choice should be deter-
mined by research objectives and the
type of population being studied. (4m
J Public Health. 1992;82:841-845)
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Introduction

Changes in life expectancy have re-
sulted in an elderty population of increas-
ing size and proportion where significant
numbers are affected by disability.1.2 Al-
though physical limitations clearly in-
crease with advancing age, reports of
prevalence and severity of disability from
existing studies may vary up to 3.1%. Al-
though these differences are small in
absolute terms, they can be large in per-
centage differences across surveys.3
Methodological differences in obtaining
the data and the type of population studied
are two sources for these discrepancies.

Efforts to determine the magnitude of
disability among elders have been ham-
pered by lack of conceptual clarity.45
Most of the current information on phys-
ical disability has been generated from
self-report measures of activities of daily
living (ADL). Often, these measures do
not clearly differentiate between the pres-
ence of a functional impairment that
makes an activity difficult or impossible to
carry out and the actual performance of
the activity.s Understanding of the meth-
odology used to measure disability and de-
termination of the specific functional lim-
itations will not only improve precision for
defining levels of disability among elders
but also will increase our understanding of
risk factors for disablement.

Important distinctions among con-
cepts measurement in disability research
have been addressed in a model devel-
oped by Saad Nagi’# in which he pro-
poses that there are three major conse-
quences of disease or pathology. The first
is impairment, representing the anatomi-
cal or physiological abnormality resulting
from a pathologic process; the second,
functional limitation, is the loss of ability

to perform tasks and obligations of usual
roles and normal daily life; and the third,
disability, is an individual’s behavior pat-
tern that evolves with long-term impair-
ment. In this report, we use Nagi’s con-
cept of functional limitation to describe a
person’s inability or restriction in per-
forming an activity and disability to de-
scribe a person’s pattern of behavior in
daily life.

Documentation of the differences be-
tween a person’s functional limitations
and disability is sparse.® To distinguish
these differences, we compared self-re-
ported disability in six ADLs with ob-
served functional limitations in the same
activities in a controlled setting. Knowl-
edge of the relationship between these two
concepts and what factors may cause dis-
crepancies will further understanding of
disability measurement.

Methods

The study population was the
Framingham cohort, a general population
sample of residents of the town of Fram-
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TABLE 1—Differences in Observed Functional Limitations and Self-Reported Disabil-

ity in Activities in Daily Living (ADL)

Self-reported Disability

Greater than Observed

Overall Differences Functional Limitations

No. of
ADL % n % Differences

Dressing 39 1448 96.4* 56
Grooming 45 1453 96.8* 64
Feeding 31 1409 90.6* 43
Chair transfer 34 1446 97.9* 48
Walking 6.5 1448 96.8* 94
Stair climbing 65 1448 89.3* 94

*P < 005, extension of McNemar's test.

ingham, Mass. This cohort of 5209 men
and women, aged 28 to 62 at entry in 1948,
has routinely been assessed every 2 years
for factors related to disease occurrence.
The sampling procedures, clinical proto-
cols, and disease determinants have been
reported previously.1%:11 During a 2-year
period (1983 to 1985), 1453 of the 1826 sub-
jects participating in the 18th biennial cycle
completed a disability questionnaire prior
to their physical examination. At the time
of this exam, 2758 of the original cohort of
5209 had died, 151 were institutionalized,
and 474 had refused the biennial examina-
tion or were lost to follow-up.

Sixty percent of the participants (870
of the 1453) were women, the mean age
was 72 years (range = 63 to 94), and all
resided in the community. Because cohort
members in nursing homes had on-site ex-
aminations and the controlled environ-
ment for testing functional limitations was
not available, they were excluded from
this analysis. The 373 cohort members
taking Exam 18 who did not complete the
disability questionnaire prior to the exam-
ination were also excluded. Those ex-
cluded were older (mean age = 76.7) and
more likely to be female (64%).

Measures

Reported disability questionnaire. A
questionnaire was mailed to Framingham
participants 1 week prior to the examina-
tion. Each was asked to identify his or her
normal day-to-day performance of six ba-
sic ADLs as defined by variables from the
Katz and Mahoney and Barthel index-
es.1213 These activities included dressing,
grooming, feeding, transferring, walking,
and stair climbing. Disability scores were
assigned to each response (0 = “uses no
help to perform the activity,” 1 = ““usesa
device to perform the activity,”’
2 = “‘uses assistance of another person to
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perform the activity,” and 3 = “‘does not
perform the activity™’).

Functional limitation measure. At
the beginning of the exam, a trained nurse
measured each participant’s ability to ac-
complish the specific tasks reported on the
questionnaire according to a standard pro-
tocol. The functional limitation score
ranged from 0 to 3 (0 = ““did the activity
without assistance,” 1 = ““did the activity
using adevice,” 2 = “required human as-
sistance to do the activity,”” and 3 = ““was
unable to do the activity”’).

Other variables. Several factors
thought to influence disability measure-
ment were included in the analyses. Age
was dichotomized at below 75 years and
75 years and older. The Folstein Mini
Mental State Exam (MMSE), a test of
cognition, was administered.l* MMSE
scores range from 0 to 30, with scores of 23
or below reflecting probable cognitive def-
icits. Perceived health, whether a person
lived alone or with others, and documen-
tation of stroke or coronary heart discase,
which included myocardial infarction, cor-
onary insufficiency, and angina, were in-
cluded.

Data Analysis

Cross tabulations between each func-
tional limitation and disability item were
performed to determine the frequency and
direction of differences across each of the
six activities. An extension of McNemar’s
test was used to determine the significance
of differences in the discrepancies be-
tween functional limitations and disabili-
ty,!s and x? tests were used to determine
whether bivariate subgroup differences by
age and cognition were statistically signif-
icant.

Multiple logistic regressions of dis-
crepancies for each ADL were performed
to determine the association with selected

variables. The coding for the dependent
variable for each ADL task was as fol-
lows: 0 = ““agreement between functional
limitations and self-reported disability in
the ADL tasks™ and 1 = “self-reported
disability greater than functional limita-
tions.” The few cases in which the re-
ported disability was less severe than the
limitations observed were not included in
the analyses. Odds ratios and 95% confi-
dence intervals were calculated for each of
the predictor variables. The independent
variables were age, living situation, per-
ceived health, cognitive function, stroke,
and coronary heart disease.

To demonstrate the potential empir-
ical impact of using functional limitations
vs sclf-reported disability measures, we
used two multivariate models to predict
the presence of disability using both a sum
of the observed functional limitation
scores and a sum of the self-reported dis-
ability scores. For the first model, the sum
of the functional limitations score was di-
chotomized as follows: 0 = ““functionally
independent in all ADL tasks by observa-
tion”” and 1 = “functionally dependent in
one or more ADLs by observation.” The
summary self-reported disability score
was similarly dichotomized. The same
predictor values were used as in the pre-

vious analyses.

Results

In this study of community-dwelling
elders, over 92% of the cohort neither re-
ported disability nor were observed to
have functional limitations in the six ADL
tasks. Differences did occur between
functional limitations and disability in
3.1% to 6.6% of the cohort, most fre-
quently in walking and stair climbing
(6.5%) and least frequently in feeding
(3.1%). The direction of the differences
was highly systematic; at least 89% of the
time when a difference was identified, the
reported disability was greater than the
functional limitations observed (Table 1).

Moreover, when the study sample
was examined by age groups and cogni-
tive levels, greater differences were iden-
tified. In all six ADL tasks, those who
were older and those with cognitive im-
pairment demonstrated significantly
larger differences between reported dis-
ability and functional limitations (Figure
1). Disparities by age ranged from 3.2% to
4.7% in the below-75 age group and from
4.3% 10 10.4% in those 75 years and older.
Reported and observed limitations for mo-
bility tasks showed the largest differences
by age, with the older group having dif-
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ferences of 10.4% in walking and 9.9% in
stair climbing. When the sample was di-
vided into those with low cognition scores
(MMSE scores of 23 and below) and those
within the normal range, the greatest dif-
ferences between reported disability and
observed limitations were seen, with the
disparity between functional limitations
and disability reaching 11.3% for the cog-
nitively impaired. Again, the largest dif-
ferences were observed in mobility activ-
ities.

The multiple logistic regressions (Ta-
ble 2) revealed that age, cognitive impair-
ment, and prior stroke were most strongly
associated with disparities between func-
tional limitations and reported disability.
Stroke was significantly associated with
differences in dressing, feeding, and stair
climbing. Those in the older age group re-
ported greater disability than the limita-
tions observed in three of the six ADL
tasks. Women, the cognitively impaired,
those in the older age group, and those
who perceived their health as fair or poor
reported significantly more disability in
walking, the ADL task with the most fre-
quent differences.

To demonstrate the potential value of
using a measure of functional limitations
vs reported disability in determining risk
factors for disablement, we calculated two
multivariate models to predict physical
disablement. Results of these summary
analyses showed that only two of the
seven predictors were significantly corre-
lated with both functional limitations and
disability scores (Table 3). The two
strongest predictors of both functional
limitations and disability were stroke and
cognitive impairments. The three vari-
ables associated with reported disability,
but not functional limitations, were age,
sex, and perceived health.

Di ion

The results of this study demonstrate
that in a cohort of community-dwelling el-
ders, the vast majority neither reported
disability nor were observed to have func-
tional limitations. However, those with
some restrictions/limitations rarely rated
their disability below their functional lim-
itations. These persons reported that their
day-to-day disability in specific ADL
tasks was greater than the observed func-
tional limitations 89% of the time or more
when a difference was identified. These
results should dispel the persistent fear
that self-report measures of functional dis-
ability will yield underestimates of the
prevalence of disablement because of the
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older person’s reluctance to admit to his or
her limitations. 16 In fact, self-report of dis-
ability may yield higher estimates as com-
pared with observed functional limitations
if the self-report focuses on the individu-
al’s actual behavior in daily life.

Investigators are increasingly using
performance testing in large-scale surveys
of physical disability in older populations.®
This trend may reflect legitimate concern
that self-reported questions of physical ca-
pacities may elicit a subjective response
that indicates what older persons think
they are capable of, even though they may
not normally attempt the activity. Such
judgments are subject to potential error
and may not accurately estimate the func-
tional ability of the older person. A differ-
ent challenge is faced when using self-
reported disability measures. Here the
question is whether or not a particular ac-
tivity is not performed because of health
problems or as a result of other unrelated
reasons. Some investigators have used the
concept of perceived difficulty in perform-
ing ADLs to distinguish the health-related
significance of the reported behavior,
while others have asked the respondents
only to report limitations related to their
health.17-19

This study examined the hypothesis
that performance of ADLs has an integral
cognitive component that influences day-
to-day function. Those with cognitive im-
pairment showed significantly greater dif-
ferences between functional limitations
and disability. This supports the need for

further investigation into the specific man-
ifestations and etiology involved in cogni-
tive impairment and outcome measure-
ments used in this population.6 The fact
that the older age group displayed signif-
icantly greater disparity for the ADLs
studied, especially for mobility, may be
the result of a more cautious life-style.

In general, mobility tasks more than
self-care activities were associated with
differences between functional limitations
and disability. Disparities in walking were
significantly associated with age, gender,
cognitive impairment, and overall per-
ceived health status of the cohort mem-
bers.

The last goal of this study was to as-
certain whether functional limitations and
disability were associated with different
risk factors. In other words, does the
choice of one or the other influence the
findings using the same predictive model?
We found that cognitive impairment and
history of stroke are the only two risk fac-
tors for functional limitations among the
six variables in the logistic model. In con-
trast, disability was associated with four of
the six factors, including age, gender, per-
ceived health, and cognitive impairment
and stroke. This supports Nagi’s formu-
lation that disability, unlike functional lim-
itations, has a major social component.?
Since disability reflects performance
within a sociocultural context, one could
expect that daily performance of an activ-
ity would be strongly influenced by socio-
cultural factors. One could speculate that
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TABLE 2—Muttiple Logistic Models Showing Association between Demographic Characteristics, Health Status, and Reported Disability
Greater than Observed Functional Limitations

Odds Ratios {(95% Confidence Intervals)

Dressing Grooming Feeding Chair Transfers Walking Stairs
Age® 177 (1.06-297) 1.76(1.05291) 155(099243) 123(0.71-212) 1.75(1.13-270) 123(0.78-1.94)
Sex® 1.04(062-1.74) 138(082-233) 1.05(067-164) 1.11(065-191) 231(141-377) 143(092-228)
Living situation® 1.08(0.72-164) 1.04(069-155) 1.06(073-153) 107(068-167) 1.06(0.75-149) 133(095-187)
Perceived health? 105(056-198) 130(0.72-230) 104(059-183) 197(1.10.354) 279(1.78 438) 230(142-372)
Cognition (MMSE)® 199(1.16-342) 1.63(094-284) 100(045-1.32) 100(052-193) 162(1.01-260) 187(1.153.03)
Stroke' 270(1.15-634) 144(050-417) 231(1.04 510) 1.16(0.35387) 1.71(0.73-151) 229(1.02-5.13)
Coronary heart disease® 1.11(0.58-2.09) 122(062-242) 1.23(0.71-2.13) 1.22(060-251) 160(063-187) 1.23(068-221)

observed limitations.”
M=2750= <75
1 = female; 0 = male.
°1 = living with others; 0 = living alone.
1 = fair or poor; O = good or excellent.

" = yes; 0 = no.
91 =yes; 0 = no.

Note. The dependent variable was coded as follows: 0 = “agreement beiween self-report and observed fimitations” and 1 = “disagreement between self-report and

SMMSE = Mini Mental State Exam. 1 = MMSE < 23 (impaired); 0 = MMSE > 23 (normal).

TABLE 3—Logistic Regression Models of Predictors of Observed Functional Limita-
tions and Disability for All ADL Tasks
Dependent Variable
Functional®
Limitations Disability®
95% 95%
Odds Confidence Odds Confidence
Ratio Interval Ratio Interval
Age (<75/75+) 0.72 045-1.17 21 1.41-3.10
Sex {male/female) 0.84 0.53-1.33 152 1.01-2.28
Living situation (alone/with others) 0.91 0.63-1.33 0.82 0.61-1.12
Perceived health (excellent or goodffair 1.32 0.97-1.80 203 1.57-2.62
or poor)
Cognition (<23/>23 on MMSE) 255 127-5.12 258 1.41-4.71
Stroke (absent/present) 213 147 665 256 1.27.519
Coronary heart disease (absent/present)  0.64 0.31-1.35 10 0.49-2.03
Note. MMSE = Mini Mental State Exam.
%0 = no functional limitations in all six ADL tasks, 1 = functional limitations in one or more ADL tasks.
0 = no disability in all six ADL tasks, 1 = disability in one or more ADL tasks.

these factors are proxies for other vari-
ables that influence disability but not ac-
tual functional limitations.

Limitations in the design of this in-
vestigation prevent us from determining
conclusively the extent to which differ-
ences were due entirely to the difference
between the functional limitations and re-
ported disability dimensions being as-
sessed. The disability measures differed
with respect to the methods used to assess
the older person’s function: the functional
limitations measure relied upon the pro-
fessional’s report of observed behavior,
while the reported disability measure re-
lied upon the self-report of the elder. Our
analyses are unable to differentiate the de-
gree to which observed differences are
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due to these different methods. Factors
that may influence reported disability in-
clude mood, pain, and general feeling of
health at the time the questionnaire is
completed. Also, the estimates of disabil-
ity are limited to those who were able to be
evaluated at the clinic site, where obser-
vation by a professional could influence
performance. Therefore, they do not rep-
resent those who are more likely to be
more disabled at home or in an institution.

Our analyses do not suggest a clear
preference for using either functional lim-
itations or disability as the most appropri-
ate outcome variable. Rather, we recom-
mend that the choice between the two
measurements be based on the objective
of the specific research hypotheses and

the population under study. For descrip-
tive questions, this analysis suggests that
estimates of prevalence will be similar re-
gardless of whether the focus is on func-
tional limitations or disability. Greater
concern, however, should be exercised
when the research focus is on high-risk
subgroups such as the cognitively im-
paired, where prevalence estimates can
differ to a greater extent. Although differ-
ences in prevalence estimates may be
small, the choice of measuring functional
limitations or disability may seriously af-
fect empirical results. Risk factors for dis-
ability and functional limitations may be
quite different, as posited by Nagi over 25
years ago. [
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Twelfth International Conference on Alcohol, Drugs, and Traffic Safety

‘The 12th International Conference on Alcohol, Drugs, and
Traffic Safety will be held in Cologne, Germany, September 28
to October 2, 1992, and will consider the question of which
blood alcohol limits to set for drivers in the united Germany and
i the future united Europe. Traffic safety experts from all over
the world, legal and medical experts, and psychologists will aim
to contribute to a worldwide reduction in the traffic deaths and
mjuries attributable to drug and alcohol abuse.

The conference will be comparing the effects of legal al-
cohol limits and police surveillance tactics in different coun-
tries. It will also look at alcohol consumption trends in various
cultures, the effects of aleohol on driving behavior and acci-
dent occurrence, the influence of medication and drugs, and
prevention and rehabilitation.

The International Committee for Alcohol, Drugs, and
Traffic Safety, formed in Stockholm in 1950, holds a con-
ference every three years on alcohol and driving. The
Cologne Conference is being sponsored by the German
Federal Ministry of Transport and organized and supported
by the TUV-Akademie Rheinland and the Medical and
Psychological Institutes of TUV Rheinland and TUV Han-
nover.

If you register before June 30, 1992, the fee for the
five-day conference is DM 750 (including taxes). For fur-
ther information or to register, contact the conference office
at TUV-Akademie Rheinland, Am Grauen Stein, 5000
Cologne 91, Germany; tel. 0221 806-3062, fax 0221 806-
3006.
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