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ABSTRACT. A study of functional ability—in relation to
joint impairment and disability—in 79-year-olds was per-
formed on representative subsamples by interview (n=134)
and physical examination of joints (n=89) as well as inter-
view and functional tests regarding activities of daily living
(ADL) (n=84). Joint complaints of the lower extremities
were more frequent than complaints of the upper ex-
tremities. Restricted knee motion had the highest correla-
tion to disability of entering public transports. Previous
sedentary workers were more disabled in ADL functions
than those with a previous strenuous physical work. Corre-
lation was found between low physical activity in the lei-
sure time and impaired ADL functions. Low physical activ-
ity in the group with no definable disease was also corre-
lated with greater social assistance. The reasons for com-
miiment to institutional care were usually complex and,
generally, not caused by joint impairment. Although dis-
ability had increased within the sample since age 70, at age
79 sixty per cent of the probands could still manage house-
hold tasks and persomal care, and 69% did not require
walking aids. The 79-year-olds thus display a high degree
of musculoskeletal ability.

Key words: Ageing, population study, joint function, dis-
ability

A reduction of mobility, muscle strength and coordi-
nation with increasing age can be expected to cause
reduced functions of activities of daily living (ADL).
On the other hand, it has been shown that a consid-
erable proportion of the 70-year-olds still have
rather good functional capacity (4), and that also, at
age 79, advanced handicaps are relatively uncom-
mon (17-19).

The present report describes the functional con-
sequences of joint impairment at age 79 and is one in
a series of presentations of results derived from the
gerontological and geriatric longitudinal study of a
representative group of 70-year-olds in Goteborg (7,
8). The symptoms and signs of rheumatic disorders
at age 79 have been described separately (7), and
that report also included a prevalence study of age
related changes in joint range of motion (ROM).

Beside the purpose of discovering possible associ-
ations between joint impairment and altered ADL
functions (and thus providing data useful for future
planning or adaption of housing and environment
for handicapped and/or elderly people), the aims of
this investigation were to study the prevalence of
locomotor disability and to check some previously
developed functional tests in screening of disability
caused by joint impairment.

SUBJECTS AND METHODS

The present data were obtained when the survivors of the
original sample of 70-year-olds investigated in 1971/72
were reexamined at a second follow-up at the age of 79.

Thus, in 1980/81, 621 probands were invited for a gen-
eral physical examination which also included a home visit
by a registered nurse, an ECG recording, a radiographic
investigation of the chest, and blood sample analysis. Five
hundred and thirty-seven probands (209 men and 328
women) took part, with a non-response of 13.5%. The
method of sampling, as well as the design and performance
of the general study, has been described by Rinder et al.
(24).

The method of systematic selection of a proband sub-
sample (n=134) for a more detailed investigation of joint
motion and joint impairment was reported previously (7).
One hundred and twenty-nine probands were interviewed
(non-response 3.7%) and 89 of these took part in the phys-
ical examination of vertebral spine and peripheral joints.

The subsample was representative of the total sample re-
garding marital status, absence of signs of definable disease
(15) and frequency of back and joint complaints. The fre-
quency of cardiovascular disorders (arrhythmia, chest
pain, congestive heart failure, treated hypertension, calf
pain), neurological disease (central or peripheral paresis,
transitory ischemic brain attack, rigidity, coarse tremor,
treated Mb Parkinson) and complaints or restricted range
of motion (ROM) in back or peripheral joints is shown in
Figs. 1 and 2.

Definitions established by WHO (13) were used in the
present study. Thus, an impairment reflects disturbances at
the organ level, a disability at the personal level while a
handicap is an expression for the social consequence of dis-
ability. The examination methods used for the studies of
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Fig. 1. Number of probands with cardiovascular, and/or
neurological signs and symptoms and/or joint and/or back
pains. Females (F) n=52, males (M) n=37.

joint impairments have recently been described (7). The
methods used to describe disability and handicap were
based primarily on previously reported procedures (4, 18,
29). Eighty-four 79-year-old probands in the present
examination of joints were also studied by Lundgren-
Lindquist et al. (17, 18, 19) which allows certain compari-
sons. Also, a great many data concerning e.g. manifesta-
tions of ageing, state of health, life style and social living
conditions ‘were available among the data from the lon-
gitudinal study of 70-year-olds.

From an interview at age 70, the subjects’ responses con-
cerning professional work (26) and past and present leisure
time physical activity were rated on a four point scale (27):
1) physically inactive (mostly sitting down), 2) moderate
(walks, cycling, etc., at least 4 hours per week), 3) regular
physical activity (running, swimming, playing tennis, ski-
ing) at least 3 hours per week or 4) hard training and com-
petitive sports several times a week. At age 79, covering
the age period 75-79, the 4th alternative was omitted.

The disabilities considered in the present study are
primarily personal care, locomotor, body disposition and
dexterity disabilities.

The following ADL functions were registered for corre-
lations to joint impairments:

Interview items

Ability to go to the bath-room
Ability to dress/undress

Restricted
range of moation

Cardiovascular !

Meurological

Fig. 2. Number of probands with cardiovascular and/or

neurological signs and symptoms and/or restricted range of
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Joint and/or
back complaints

Ability to cat

Ability to wash feet

Ability to cut toe nails

Ability to perform household chores

Ability to get up from a chair

Ability to climb stairs

Ability to enter public vehicles

Use and type of walking aids

Habits of walking outdoors summer and winter

Functional tests (4, 17, 18, 19)

Lifting hands above head/behind neck

Grasping an ear-lobe from behind the head

Finger-tips on the opposite big toe in sitting position

“Water pouring” test in standing position

Lifting a glass to a shelf, 180 cm

Lifting one kilogram package onto a shelf, 180 cm

“Panel test” (ability to handle a coin, an electric plug and a
light bulb, to dial a telephone number and to use a key
to unlock a lock)

“Clothes-peg test” (coordination test)

Hand strength as measured by vigorimeter

Walking test (30 m, comfortable and maximum speed)

Climbing step =40 cm, with and without using a handrail

Getting up from a low chair (38 cm height)

Some interview data reflecting proband attitudes to,
e.g., physical activity such as going out for a walk, were

Restricted
range of motion

(NN

Neurological

motion (ROM) in back and/or peripheral joints. Females
(F) n=52, males (M) n=37.
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Fig. 3. Number of probands with (A) current joint com-
plaints and (B) restricted range of motion in the upper ex-
tremity including cervical spine and/or in the lower extrem-
ity including thoracolumbar spine, n=89.

collected at the home visit by a registered nurse and corre-
lated to joint impairments. From the treatment of the data
on disability manifestations, joint impairments were
grouped into (I) cervical spine and upper extremity (u.e.)
and (I1) thoracic and/or lumbar spine and lower extremity

(L.e.) (Fig. 3).
Statistics
Student’s r-test and the y*-test were used together with two

non-parametric tests—the Pitman test (9) and the Fisher
two-tailed test (22).

RESULTS

Fifty-one per cent of the females and 19% of the
males lived alone while 63% of the males but only
25% of the females lived with a spouse. Institutional
care, defined as need of care for at least 3 months,
was required for 9% of the subjects including 5%
who lived in sheltered housing (“service house™ or
home for the elderly). Twenty-five per cent of the
subjects did not have access to an elevator despite
living upstairs. Handicap was reflected by certain
factors, such as the proportion of subjects licensed
for handicap transport service (females 47%, males
18%) or for need of personal care (females 9%,
males 13%) or domestic assistance (females 38%,
males 23%).

Current joint complaints were reported by 35% of
the individuals and back problems by 29%—includ-
ing 13% with combined complaints from back and
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peripheral joints. Dizziness was experienced by one
third of the subjects and reduced vision (visual
acuity <0.4) was found in 27%. One fifth of the
probands had no signs or symptoms of any definable
disease (15).

The prevalence of certain ADL-disabilities ac-
cording to interview criteria and reduced capacity in
the performance of functional tests is shown in
Table 1. Table II gives the results of questions re-
garding hindrances experienced in walking out-of-
doors. The risk of being accosted was the most fre-
quent hindrance for both males and females; this
fear was more frequent in females than in males.

Slightly less than 25% of the subjects reported
complaints in one or both of the upper extremities
and approximately 40% reported complaints in one

Table 1. Frequency of ADL and locomotor dis-
abilities at age 79

F M Total
(%) (%) (%)
A. Interview (at the home call) n=77 n=57 n=134
Need of assistance in
Housekeeping 38 23 31
Dressing/undressing 9 13 11
Going to bathroom 7 13 9
Eating 1 7 E
Making beds 14 21 17
Need of handicap transport
service (incl. taxi) 47 18 35
B. Interview (at the out-patient
department) n=46 n=38 n==84
Difficulty/inability of
Washing feet 9 8 9
Cutting toe-nails 22 24 23
Difficulty/inability of
Getting up from chair 9 11 10
Getting out of bed 7 11 8
Climbing stairs 2 26 24
Entering public transports 31 19 26
Entering public transports because
of high footsteps 18 11 15
Entering public transports because
of narrow doors, etc. 9 3 6
Use of walking aids 30 32 31
C. Functional tests (at the
out-patient department) n=46 n=38 n=84
Difficulty/failure in
“Ear-lobe test” 9 5 7
“Big-toe test” 9 9 9
“Hands-above-head-test” 11 8 10
Difficulty/failure in
Test on getting up step,
=40 cm height
Without handrail 70 29 51
With handrail 24 9 17
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Table 11. Auitudes towards risks in going outdoors

Summertime Wintertime
F M Tot F M Tot
n=77 n=57 n=134 n=77 n=57 n=134
(%) (em) (%) (%) (%) (%)
Probands seldom or never getting outdoors
because of assumed risk of
Being accosted 40 21 32 46 25 37
Falling in the street 10 4 8 31 12 23
Falling in the staircase 3 2 4 10 2 6

or both of the lower extremities. Fifty per cent of the
subjects reported one or more complaints from
cither the upper or the lower extremities whereas
13% had complaints from upper as well as lower ex-
tremities (Fig. 3). Among individuals reporting com-
plaints from one or more joints of the upper ex-
tremities, restricted ROM was found predominantly
in the wrists or shoulders (Table III) whereas, in
subjects with complaints from the lower extremities,
hip motion was limited in 84% of the subjects and
ROM of thoracolumbar spine in nearby 75%.

Among subjects with restriction in ROM (Fig. 3),
1/2-2/3 reported that they did not experience any
symptoms (Table IV @ and b). Table V shows the re-
lationship between restricted ROM versus that of
ADL activities. Correlations were found between
difficulties in climbing stairs or getting up from a
chair or the bed, as well as need for walking aids
versus impaired ROM in the lower extremity (l.e.)
and, furthermore, between the tested ability of
grasping opposite ear-lobe and restricted ROM in
the upper extremity (u.e.).

When probands reporting both joint complaints
and restricted ROM within the same extremity
group were compared to those who had neither
symptoms nor restricted ROM in the same extremity
group, significant differences were found concerning
ability of entering public transport vehicles (u.c.,
p<0.05), ability of climbing stairs (lLe., p<0.05),
need for walking aids (l.e., p<0.05) and performing
the “big toe” test (u.e., p<0.001). On the other
hand, no significant differences were found between
the two groups regarding the ability of managing
personal care and domestic tasks in ADL.

The ability of entering public transports was de-
pendent on joint function in the upper, as well as in
the lower, extremities. When mobility of shoulders,
hips and knees were compared, knee motion had the
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strongest correlation to the ability of entering trans-
port vehicles. There was also a strong co-variance
between motion impairment of hips and knee joints.
Regarding complaints, hip complaints dominated
knee problems as the primary disability associated
with entering public transports.

Body weight and body mass index (BMI) were
correlated to complaints of knee joints (p<<0.01),
predominantly in females (p<0.001). Restricted
ROM of the knees showed no such correlation,
while instable knee joints were correlated to BMI
(p<0.05).

Lean subjects reported shoulder problems and
had restricted range of shoulder motion to a greater
extent (p<<0.05) than nonlean individuals. This was
reflected in a significantly higher need of assistance
in ADL functions such as dressing/undressing, eat-

Table III. Frequency of restricted range of motion
(ROM) in probands reporting joint complaints,
N=89

Restricted ROM

n Yo

[. Probands reporting complaints

from upper extremity/cervical

spine, n=22
Shoulder 11 50
Wrist 15 68
Hand/finger 18 46
Cervical spine 8 36
I1. Probands reporting complaints

from lower extremity/throacic/

lumbar spine, n=37
Hip 31 84
Knee 7 19
Foot/toe 21 57
Thoracic/lumbar spine 27 73
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Table 1V a. Frequency of complaints from (1) upper
extremity and (I1) lower extremity in probands with
resiricted range of motion (ROM )

Frequency of

No. of complaints in
probands  probands with
with restricted ROM
restricted
ROM n %
I T =N SO S
I. Shoulder
Active 34 11 32
Passive 33 11 33
Wrist 45 15 33
Fingers 23 10 44
Cervical spine 36 8 23
I Hip 56 31 55
Knee 15 7 47
Foot/toe 39 21 54
Thoracic spine 46 18 40

Lumbar spine 50 22 44

i s S s S

ing and going to the bathroom (p<0.001). Con-
sequently, we also found a tendency of more fre-
quent use of social services in these subjects.
Individuals with symptoms of general disease, RA
Or previous injuries to joints or bone structures had
a significantly diminished ability of reaching the op-
posite ear-lobe or the opposite big toe with the hand
than those without (p<0.01). The test of ability to
reach the opposite big toe was further correlated to

Table 1V b. Frequency of complainis of joint pain in
probands with restricted range of motion (ROM)

Complaints from n %o
e,

L. Probands with restricted ROM
in upper extremity/ cervical spine, n=69

Shoulder 13 19
Elbow 2 3
Wrist 4 6
Fingers 7 10
Cervical spine 6 9
Upper extremity/cervical spine 19 28

II. Probands with restricted ROM in lower
extremity/thoracic/lumbar spine, n=78

Hip 12 15
Knee 18 23
Ankle 4 5
Toe 0 -
Thoracic/lumbar spine 21 27
Lower extremity/thoracic/lumbar spine 36 46

subjects whose joint problems were caused by os-
teoarthritis of the hip joint (p<0.001). There was a
highly significant correlation between probable
rheumatoid arthritis (defined by =3 criteria accord-
ing to ARA (25)) and failure of the upper extremity
tests (p<<0.01-0.001). As might be expected, this im-
plied a higher frequency of ADL dependency for
personal care and household chores (p<0.01),

The subjects were divided into 3 groups with re-

Table V. Correlations (r=correlation coefficient) between restricted range of motion (ROM) of joints and
functional disability in 79-year-old men and wormen (n=8§9)

Use of Getting

Hands
above

Difficulty
in entering

Difficulty
with

walking  up from  Climb; ng public Ear-lobe head clothes-peg Big-toe
aids achair  stairs transports  test test test test
Restricted ROM of

Cervical spine - - - 0.35%* 0.34%+ 0.38** 0.19 -
Wrist

Slight impairment - - - 0.12 0.18 0.16 0.14 -

Moderate or severe

restriction - - - 0.08 0.33** 0.28 0.27 -

Finger joints

Moderate restriction - - - 0.12 0.18 0.15 0.14 -

Severe restriction - - - 0.05 0.41* 0.37* 0.09 -
Shoulders

Active - - - 0.30* 0.36** 0.40** 0.29* ~

Passive - - - 0.30* 0.40** 0.43*** )29+ -
Lumbar spine 0.15 0.20 0.22 0.07 - - - 0.27%
Thoracic spine 0.31* 0.07 0.20 0.32* - - - 0.31*
Hip 0.27* 0.26* 0.43*** () 35%+ - ~ - 0.26
Knee 0.20 0.44** 0.36%* 0.49%*+ _ = = 0.25

P=0.05 =NS, p<0.05 =*, p<0.01 =**, p<0,001 s
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spect to physical strain during their professional
work (26). Thus, when two groups, one with previ-
ous sedentary work and the other with previous
strenuous manual work, were compared, it was
found that the latter had restriction of ROM of
thoracolumbar spine and finger joints to a greater
extent than the former (p<<0.05); this was not re-
flected in the variables tested on disability factors,
however. Formerly sedentary workers had, at age
79, a greater need for assistance with dressing/un-
dressing and going to the bath-room than the rest of
the sample (p<<0.05)—no such significant correla-
tions were found concerning the heavy workload
group.

When probands were divided into 3 groups (27)
regarding leisure time activities before age 70—
physically inactive, group 1 (18%), moderately ac-
tive, group 2 (72%) and more physically active,
group 3 (8%)—and compared on impairment and
disability variables at age 79, a statistically signifi-
cant difference was found between group 1 and
groups 2 and 3 concerning restricted spinal motion
(p<0.05). The active groups also showed a re-
duced need of assistance in ADL (p<0.05). Many
disabilities, especially reduced ADL functions and
difficulties in walking or climbing stairs, were re-
lated to a sedentary life in the preceding 4 years (p-
values<<0.001-0.01). This also concerned probands
free from disease and joint disorders at age 79. They
displayed a high correlation between low physical
activity and diminished ability to dress/undress
(p<0.001), make beds (p<0.001) and go to the bat-
hroom (p<0.001).

DISCUSSION

In accordance with previously reported studies of
joint impairments in 79-year-olds (7), the present re-
sults further indicate that a restriction in ROM com-
pared to what is considered “normal” in younger in-
dividuals (1, 6) is common in elderly subjects who
do not show any evidence of joint disorders or have
joint complaints. Our conclusion is that the manifes-
tations of ageing often imply such a restriction, and
that this should be taken into account when “nor-
mality” of joint motion (clinical reference values) in
the elderly is considered. Reference values for joint
motion are often given without adjustment for age
(1, 6), although a few studies have contributed to
our knowledge of ROM in elderly subjects (12, 28,
32). Furthermore, as also reported by Jette &
Branch (1983) (14), considerable impairment and
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restriction in ROM can exist in the elderly without
causing obvious disability.

Previous morbidity statistics suggests joint impair-
ment and disability to be the most frequent health
problems (10, 11, 16). Our comparison between the
upper and the lower extremity groups of joints
showed that complaints were more often directed to-
wards the lower extremity group. This would indi-
cate a higher frequency of locomotor disabilities
such as reduced walking capacity, but 80% of the 79-
year-olds were still able to climb stairs and walk over
1000 m.

One of the aims of this study was to look for pos-
sible relations between functional disturbances that
are easy to measure and practically important dis-
abilities. The “ear-lobe test” was shown to reflect
the ability of combing or washing hair, and the abil-
ity to perform the “big toe test” seems to be related
to the ability of washing feet or putting on stockings
and shoes. Thus, a negative outcome on these tests
would imply a diminished active life. The step-test,
reflecting the ability to use public transportation,
would obviously be meaningful to perform more
often considering its important implications.

Impaired joint motion was not found to be a
major cause of loneliness or sparse contact with chil-
dren or friends. Besides direct motor disturbances,
the prevalence of general disease, dizziness or other
neurological symptoms and decreased sensory func-
tions—such as visual or auditory impairment—could
influence the living situation. The frequency of car-
diovascular disorders in combination with joint im-
pairment made certain conclusions regarding the de-
finite cause of disability impossible. The use of pre-
scribed drugs might also contribute to restrictions of
moving about, i.e. use of diuretics or side effects of
sedative drugs; only 5% of the females and 23% of
the males were totally without current medication.
Furthermore, within the locomotor system, it was
previously reported that the reduction of muscle
strength associated with ageing had an earlier onset
and was more pronounced in the lower extremities
than in the upper ones, which might explain the re-
duced ability of e.g. climbing stairs (4, 5, 23). The
force of the quadriceps muscle is of significant im-
portance for the ability to enter a bus or a train (4).
Regarding joints, we found that restricted ROM was
of greater importance to the occurrence of a disabil-
ity than the proband’s complaints on joint prob-
lems—this was shown for shoulder involvement in
the “car-lobe test”, knee involvement in the “big-toe
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test” and hip and/or knee impairment when trying to
enter a bus.

Strenuous manual work in earlier life was not
negatively related to the ADL functions at age 79.
Such a correlation might traditionally have been ex-
pected as a consequence of “worn-out joints”, but,
to the contrary, the sedentary workers were more
disabled than those with a previous strenuous occu-
pation. However, this might also be due to selection
of individuals to specific jobs, and thus reflect per-
sonal capacity and interests at younger ages. Fur-
thermore, it might illustrate selection of survivors up
to age 79. No significant differences of mortality rate
in the ages 70-75 or 75-79 were found between the
heavy and the sedentary worker groups.

Those who reported a low physical activity at age
79 usually had been rather inactive throughout most
of their adult life. Two thirds of individuals report-
ing sedentary life styles had displayed the same style
throughout their lives. This seems to indicate that
their higher prevalence of disability was not an obvi-
ous cause for their sedentary life at age 79. The same
rather constant activity traditions were reported by
the physically active; 90% of these also reported a
similar life style throughout their adult life.

The results show that the practical consequences
of the studied disability parameters often had dif-
ferent practical implications for females and males.
In daily life, females experienced a greater need for
domestic help and transport service; this was also re-
flected in their greater difficulty in entering public
transports. This could partly be explained by a
higher prevalence of peripheral joint disorders in
females than in males (7), but social factors could be
of some importance, especially the need of domestic
help (30). Thus, more than half of the females of the
subsample were living alone compared to one fifth
of the males. Furthermore, nearly 2/3 of the males
were married and would probably expect their wives
to perform household chores and assist on personal
care, whether they were able to do these things
themselves or not. Females experienced more fear
of going outdoors alone, partly due to the risk of fal-
ling down, but to a great extent, due to fear of being
submitted to violence. The climate plays a role, too,
as the number of probands unwilling to walk out-
doors due to the risk of falling was 3 times higher
during the winter season than during summer. Of
joint motion impairments, restricted hip ROM was
found in all male probands with a negative attitude
towards going outdoors during winter.
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Previous reports from the longitudinal study of 70-
year-olds have shown that institutional care, defined
as need of care for at least 3 months, was required
for 3% at age 70 and 5% at age 75 (21). Although at
age 79 this percentage had increased to 8.5% (20),
no significant correlation was found between joint
impairment and institutional care; the reasons for
commitment to care or sheltered housing were gen-
erally complex and based on a combination of so-
cial, psychiatric and somatic factors. The present re-
sults indicate, however, that the prevalence of dis-
abilities and handicaps increases markedly towards
the age of 80 compared to the age interval 70-75 as
previously observed in the same subjects (31).

On the other hand, at least 80% of the 79-year-
olds were capable of performing basic personal care
functions, over 50% could manage their own house-
keeping and more than two thirds never used a
walking aid despite the fact that restricted ROM of
separate joints was found in one fifth to two thirds of
all subjects. This implies that the elderly are able to
cope with a minor diminishment in ROM. Further-
more, one fifth of the probands displaying restricted
ROM of either upper or lower extremity compen-
sated for the impairment, to a certain extent, by
using the opposite joint group, e.g. by using a hand-
rail for entering a bus or getting up from a chair. A
general conclusion is that disability directly due to
joint impairment is not very frequent even at the age
of 79.
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