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Abstract: Functional ability (FA) is here defined as having no limitations in five questions related to the ICF dimensions
“Activity” and “Participation” (ICF=International Classification of Functioning). The aim was to explore how individual
and contextual factors were associated with FA in each gender, and to explore to what extent physical activity (PA) and
this measure of FA used in large multipurpose health surveys seem to measure different constructs, and how close the as-
sociation between PA and FA was, and whether it differed within self-rated health (SRH), lifestyle and contextual factors.
Methods: All men and women aged 75-77 (N=11684) in five counties in Norway were invited to health surveys in 2000-
2003. 49% participated (2626 men, 3146 women) with answers on the five questions on FA. Data were analysed using lo-
gistic regression, factor analysis, and Structural Equation Modelling (SEM). Results: Good SRH, no serious pain or stiff-
ness in muscles and joints, interest from others, no psychological distress and no weekly use of analgesics, hypnotics,
tranquilisers or antidepressants showed the highest positive associations with FA for both men and women. The SEM-
estimated correlation of FA and PA items was lowest in healthy elderly (r=0.19 (0.11-0.24)) compared to those with poor
health (r=0.40 (0.35-0.45)). FA and PA measured different constructs. Conclusion: According to low correlation between
FA and PA in healthy men and women, we suggest that FA and PA did not measure the same construct, and impairments

in functional ability did not necessarily mean low level of physical activity if SRH was good.

Keywords: International Classification of Functioning(ICF), functional ability (FA), physical activity (PA), prevalence; struc-
tural equation modelling (SEM), cross-sectional, population based, survey; self-rated health (SRH).

INTRODUCTION

Knowledge is needed about how individual factors such
as gender, age, health, lifestyle and contextual factors as
educational attainment, type of residence, marital status and
area population density are associated with functional ability
(FA) among elderly men and women. This is urgent in light
of the expected demographic changes in direction of a large
number of elderly combined with relatively small numbers
of young and middle-aged adults in many countries [1]. The
theoretical background of studies of FA is, during the recent
years, often in accordance with The Disablement Process [2].
In this process, a division between individual and contextual
factors is fundamental because disability can be understood
as the gap between individual factors (capability) and con-
textual factors (demand) [2]. Similarly does International
Classification of Functioning (ICF) [3] describe decrements
in human function and disability as a product of a dynamic
interaction between individual factors as various health

*Address correspondence to this author at the Norwegian Institute of Public
Health, Po Box 4404 Nydalen, N-0403 Oslo; Tel: +4721078199;
Fax: +4721078260; E-mail: lisa.forsen@fhi.no

1874-9445/12

conditions - and contextual factors divided into personal and
environmental factors [4].

In ICF [3] disability is an umbrella term covering the
three dimensions: Impairments, Activity limitations, and
Participation restrictions. Functional ability (FA) is in the
present paper defined as having no problems based on ques-
tions related to the ICF dimensions “Activity” and “Partici-
pation”. We use this term FA also when referring to authors
who have used other expressions for the same or nearly the
same concept.

Research on determinants of FA in the elderly has pro-
gressed over the past decades [5]. However, epidemiological
research utilizing data from large multipurpose health sur-
veys where the data is not interview based, but is based on
self administered questionnaires, is in an emerging phase
regarding studies of FA. Validated measurement methods
suitable for this type of research, is lacking. In such research
the measurement methods for FA will include fewer items
than the often extensive validated instruments - because the
total questionnaire must not be too comprehensive. In such
surveys the questions also should be easy to answer in order
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to increase the chance of getting an acceptable response rate
and hopefully reliable answers.

To our knowledge, nobody has studied the associations
between individual and contextual factors and FA based on
few short questions in multipurpose health surveys.

Physical activity (PA) defined as “any bodily movement
produced by skeletal muscles that results in energy expendi-
ture” [6] has been identified as an important factor in main-
taining FA [5]. Being able to walk and move around is by
itself a part of being functionally able. Some questions
measuring PA are therefore rather similar to some of the
questions about FA, such as questions about the person’s
actual movement inside and outside the home. However, PA
questions deal with what the old person actually does by use
of own strength, while FA questions often deal with what
people are able to do in a wide range of housing and other
daily life demands and environments — with or without help-
ing devices. When information about PA and FA is based on
self reports with few questions, it can be difficult to make
this distinction clear enough — and consequently PA and FA
measured in this way may create an illusion that they meas-
ure the same construct.

Environments and use of helping devices for old people
vary by culture [7], including socioeconomic position. How-
ever, in any culture, the associations between PA and FA in
cross-sectional studies are expected to be high. But as to our
knowledge nobody has compared these associations within
groups of varying self-rated health (SRH), lifestyle and con-
textual factors.

The aim of the present study was to explore the associa-
tions between our five item measure of FA and individual
and contextual factors by using data from population-based
cross-sectional surveys of men and women aged 75-77 years
from different regions of Norway, and to answer the follow-
ing questions:

e How are individual and contextual factors associated
with FA in each gender?

e To what extent do PA and five questions about FA in
large multipurpose health surveys seem to measure dif-
ferent constructs?

e How close is the association between PA and FA, and to
what extent does this association differ by self-rated
health (SRH), lifestyle and contextual factors?

MATERIAL AND METHODS
The Health Surveys

In 2000 — 2003 The National Health Screening Service
(part of the Norwegian Institute of Public Health since 2002)
performed multi-purpose health examination surveys in five
counties in Norway: Oslo [8] (the capital, urban south), Op-
pland, Hedmark [9] (towns and rural areas, south), Troms
and Finnmark [10] (towns and rural areas, north). The sur-
veys included questionnaires and objective measurements.
Collaborators were The University of Oslo, The City of
Oslo, The University of Tromsg, and municipalities in the
five counties.
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Data Collection

All men and women in pre specified birth cohorts were
invited to participate. In this study we only included data
from participants in the eldest cohort i.e. those 75—77 years
old. All together 11684 were invited and 49% participated
with answers to five questions about FA. The design and
procedure of the health surveys and the main questionnaire
were similar in all five counties — and is described in more
detail for the Oslo Health Study, web site http://www.thi.no/
hubro-en. The main questionnaire version used for the oldest
ones (75-77 years), not translated to English, contained some
questions particularly tailored to older people — e.g. the five
FA questions, but most questions were the same for all birth
cohorts. Briefly, a letter of invitation including the main
questionnaire was sent two weeks prior to the examination
appointment. The examination was carried out by a team of
nurses. It included measures of height, weight, and waist and
hip circumferences. Body mass index (BMI, kg/m®) and
waist/hip ratio were calculated from these measures. Systolic
and diastolic blood pressure (SBP and DBP) and heart rate
were measured three times with an electronic devise (DI-
NAMAP 8100/8101). The mean of the second and third
blood pressure measurement and the third heart rate count
were used in analysis. Non-fasting blood samples were col-
lected and analyzed for total cholesterol, high-density lipo-
protein (HDL) cholesterol and triglycerides. All participants
received a supplementary questionnaire which they were
instructed to fill in at home and return by post in pre stamped
envelopes. This questionnaire provided additional informa-
tion on type and size of residence.

Participants

The definition of participants in the present study was
people having answered all five questions about FA. This
resulted in 5772 participants, 2626 men (55% of invited) and
3146 women (46% of invited).

Variables

The variables used in analyses were divided into three
types: outcome variables, individual factors and contextual
factors. We chose variables which were of importance ac-
cording to the literature on FA [5], if available from the
survey. In an often cited paper describing The Disablement
Process such contextual factors are referred to as extra-
individual, in contrast to intra-individual factors [2]. The
individual factors are closely attached to the person, such as
SRH [4], PA, use of medication and body mass index (BMI).
The contextual factors are extra-individual, such as educa-
tional level, marital status, type of residence and population
density in the municipality.

Outcome Variables

Functional ability (FA) was measured by the five ques-
tions: Do you, because of health, have permanent limitation
with respect to 1) moving around inside your residence, 2)
moving outside of the residence on your own, 3) participat-
ing in organizational - and other leisure time activities, 4)
using public transportation and 5) performing essential daily
errands? Three alternative answers were given: no limita-
tions, some limitations, or large limitations (Table 1).




42 The Open Public Health Journal, 2012, Volume 5

Forsén et al.

Table 1.  Functional Ability (FA) in 75-77 Year Olds in 5 Counties in Norway based on Five Questions About How Permanent
Health Problems Reduced the Respondent’s Ability to do Different Activities
Total (n=5772)* Men (n=2821) Women (n=3518)
n° % n° % n® %
FA question
Move inside residence
No difficulties 5292 92 2472 94 2820 89
Some difficulties 419 7 129 5 290 10
Large difficulties 61 1 25 1 36 1
Move outside of residents
No difficulties 5337 93 2496 95 2841 90
Some difficulties 341 6 103 4 238 8
Large difficulties 94 2 27 1 67 2
Participate in leisure time activities
No difficulties 4664 81 2186 83 2478 79
Some difficulties 781 14 322 12 459 15
Large difficulties 327 6 118 5 209 7
Use public transportation
No difficulties 4929 85 2368 90 2561 81
Some difficulties 527 9 171 7 356 11
Large difficulties 316 6 87 3 229 7
Do daily errands
No difficulties 4910 85 2391 91 2519 80
Some difficulties 642 11 171 7 471 15
Large difficulties 220 4 64 2 156 5
Functionally ability (FA)* 5772 2626 3146
Yes 4304 75 2091 80 2213 70
No 1468 25 535 20 933 30

a)  Total number of participants was defined as having answered all the five FA questions n=5772 (2626 men, 3146 women)

b) Number of participants answering the actual question

c¢) Having FA is defined as having answered “No difficulties” to all five FA questions

Functionally able refers to participants who answered
that they had no limitations within any of these areas of FA

[11].
Individual Factors

Physical activity (PA) was measured by the question
"What kind of physical activity have you undertaken in the
course of the past year? Estimate a weekly average for the
year. The respondents were asked to mark light (making one
not sweaty or out of breath) and strenuous (sweaty and out of
breath) physical activity separately, and we analysed these
types of PA separately, differing between none, less than 1,
1-2, and 3 or more hours per week. “Active” was defined as
all activity of one hour or more when analysing light activity,

while all activity above none was defined as “active” when
analysing strenuous physical activity.

BMI, kg/m’ was divided into four groups: underweight
(BMI < 22 kg/m?), normal weight (22-24.9 k%/mz), over-
weight (> 25 —29.9 kg/m?) and obese (> 30 kg/m”?).

Waist/hip ratio, SBP, DBP, heart rate, total and HDL
cholesterol and triglycerides were assessed by comparing
mean values.

Nutrition and non-alcoholic drinks were measured by
several questions. We combined relevant questions and util-
ized “Use of vegetables” dichotomised in “< 1-3 times per
week” and “more frequently” and “Potatoes” dichotomised
in “< once per month” and “more frequently”, and “Soft
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drinks” dichotomised in “1 glass or more per day” and “less
frequently”.

Intake of vitamin supplements and cod liver oil or omega
3 was measured in three alternatives: No, sometimes, daily.

Smoking and alcohol: Smoking was measured by self-
reports of being a never- , previous- or current daily smoker.
Alcohol consumption was measured by a question on drink-
ing frequency during the last year — with eight answering
alternatives from never to 4-7 times per week. In the analysis
alcohol consumption was grouped into four categories: nev-
er, seldom (none or a few times during the last year), some-
times (1-4 times per month) and more than once per week.

Psychological distress was measured using the HSCL-10,
a 10 item version of Hopkins Symptom Check List (HSCL)
[12] which is a self-administered instrument designed to
measure psychological distress in population surveys. The
average score in the HSCL-10 was calculated by dividing the
total score on number of items answered (ranging between
1.00 ‘not at all’ to 4.00 ‘extremely’) [13]. The proportion
with depression or anxiety score 1.85 or above according to
the HSCL-10, was defined as cases [13].

Interest from others: The participants were asked how
much concern and interest people showed in what the re-
spondent was doing - differing between a lot, some, uncer-
tain, little and none.

Self-rated health (SRH) was measured as in many other
studies [14] as how the participants perceived their current
health status, differing between poor, not so good, good and
very good. This variable was dichotomized into poor or less
good versus good or very good.

Use of medication was measured by self-report as how
frequently the respondents during the last 4 weeks had used
analgesics, hypnotics, tranquilisers or antidepressants, cate-
gorized into use of one or more of these 1) daily, 2) weekly
but not daily, 3) less often and 4) no use. This variable was
dichotomised in the analysis into "daily or weekly" versus
"less often".

Muscles and joints: Self-reported pain or stiffness in
muscles and joints during the last four weeks was reported as
"no", "some" or "serious" in the following parts of the body:
neck, shoulders, upper extremities, upper back, lower back,
lower extremities and elsewhere. In the analysis we used a
dichotomy: serious pain in at least one part of the body ver-

sus no serious pain.

Number of falls last year was self-reported and catego-
rised into three categories: more than twice, 1-2 times, no
times.

Self-reports of prevalent diseases were assessed for each
of the following conditions — whether or not they had or ever
had experienced: 1) asthma, 2) chronic bronchitis, 3) diabe-
tes, 4) myocardial infarction, 5) angina pectoris, 6) stroke, 7)
fibromyalgia, 8) osteoporosis, and 9) a hip fracture (yes or
no). In the present paper we used the combined variables
“lung disease” for a positive answer on asthma or chronic
bronchitis and “cardiovascular disease” for a positive answer
on one or more of myocardial infarction, angina or stroke.
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Memory impairment was categorised into yes or no and
was assessed by four short questions on the presence of im-
pairment. The category “yes” included individuals who re-
ported at least one memory impairment.

Contextual Factors

Years of education was self-reported as total number of
years in school, and categorized into < 7 years, 8 — 10 years
and > 10 years.

Type of residence: was self-reported as own house, farm,
apartment, and other type of residence.

Size of residence was self-reported in square meters (m”)
by the participants and was in the analysis categorized into <
80 m”, 80 — 120 m’ and > 120 m”.

Live with others: Whether or not participants lived alone
was assessed through questions on whether or not they lived
with 1) a spouse (yes/ no), and 2) with others (yes/ no). Par-
ticipants who answered yes to any of these questions were
classified as living with others, while the other participants
were classified as living alone.

Marital status was obtained from the national population
register and categorized into four groups: 1) divorced or
separated, 2) widow or widower, 3) never married or 4)
married.

Country of birth was categorized as "western country”
versus "other". But only 1 percent of the study population
was born in a non-western country and this variable was not
used in analysis.

Geography was categorized as north (Troms and Finn-
mark) or south (Oslo, Oppland and Hedmark), and when
purposeful divided into North (Troms and Finnmark), South
Inland (Oppland and Hedmark) and South City (Oslo).

Population density in the municipality of each participant
was obtained from Statistics Norway and separated between
rural areas (< 10 000 inhabitants in the municipality) subur-
ban areas (10 000 - 19 999 inhabitants) and urban areas (>
20 000 inhabitants).

Statistical Analysis

Statistical analysis was performed by SPSS / PASW
(Statistical Package for the Social Sciences) software, ver-
sion 17 including AMOS 17 with Structural Equation Mod-
elling. Gamma correlation, preferable to Kendalls tau when
many tied observations, was used when analysing the corre-
lation between ordinal variables. When examining the con-
sistency between the FA variables we used Cronbachs alpha.
Differences in FA between men and women were analysed
using Chi-square tests (Table 1). Logistic regression was
used when exploring the association between FA and indi-
vidual and contextual factors with adjustment for confound-
ers (Table 3a and 3b). Analysis of variances (ANOVA) was
used to compare individual continual factors by FA. Explora-
tory factor analyses were performed to assess the structure of
PA and FA. We used eigenvalue above 1 as criterion for
extracting factors. Finally, Structural Equation Modelling
(SEM) was used to analyse the relationship between FA and
PA in sub groups within individual and contextual factors.
The corresponding 95% confidence intervals, bias corrected,
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were estimated by means of Bootstrap in AMOS choosing
the maximum likelihood method and 500 Bootstrap samples.

Ethics

The participants in all the health surveys gave a written
informed consent. The surveys have been approved by the
Norwegian Data Inspectorate, and examined by the Regional
Ethics Committee for Medical Research.

RESULTS

Relatively few participants had some- or large functional
limitations (Table 1). Totally 75 % (n=4304) of the partici-
pants with valid value on FA (n=5772) were categorized as
functionally able, 80 % and 70 % among men and women
respectively (Table 1). A minority of the participants, 2.5 %
of the men and 3,5 % of the women, reported to have had
assistance from their municipality's ambulant nursing service
once or more often during the last year, while 4.2 % of the
men and 9.3 % of the women had received household assis-
tance (not shown in table).

In all areas of FA men had significantly fewer limitations
compared to the women (p < 0.001). The correlation (Gam-
ma) between the FA measures were significant (p < 0.001),
and ranged between 0.88 and 0.97 (Table 2). Cronbachs
alpha was 0.89 when we assessed the five questions in a
reliability test.

In women there was a statistically significant association
between FA and all the individual and contextual factors in
the logistic regression analysis except use of vitamins, geog-
raphy and whether they lived with someone or not (Table 3a
and 3b). In men we found a lack of significant association
only for use of vitamins. The individual factors: good or very
good SRH, no serious pain or stiffness in muscles and joints,
interest from others, no psychological distress, no weekly
use of analgesics, hypnotics, tranquilisers or antidepressants,
no falls last year, and light physical activity showed the
highest positive associations with FA for both men and
women (Table 3a). Of the participants reporting poor or not
so good health 51% were functionally able (FA=1), while
this was the case in 91 % of the healthy elderly. The most
important contextual factors for both men and women were
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the socioeconomic indicators: years of education and size -
and type of residence (Table 3b). In men also marital status
and geography were important. ANOVA for continual indi-
vidual factors showed significantly lower waist/ hip ratio and
heart rate, and also higher HDL cholesterol values among the
functionally able women and men. In men, total cholesterol
level was slightly higher, and in women triglyceride levels
were lower among the functionally able (Footnotes * Table
3a). Some of the items in Table 3a and 3b were not an-
swered by all participants. Among the individual factors,
smoking had the best response rate with 99%, whereas the
response to the question asking about interest from others
was 92%. Among the contextual factors size and type of
residence had relatively low response rate (73% and 80%
respectively). Data were complete for the information from
national registers.

An explorative factor analysis on seven variables (the
five FA questions and the two PA questions) indicated a two
dimensional structure (eigenvalue factor one = 3.7, factor
two = 1.8, factor 3 = 0.6). Our factor one included all the
five FA questions, while factor two included the PA ques-
tions, suggesting that the FA and PA questions in these data
probably measured different constructs. When we included
SRH, the factor analysis still suggested a two dimensional
structure, and it suggested SRH in factor one.

The correlation between the constructs FA and PA was
measured by SEM to be 0.38 using the total data (data not
shown). This correlation varied in subgroups of self-rated
health. Among the elderly reporting good or very good
health, the correlation was relatively low (r=0.19), while
among the elderly with poor or not so good health the corre-
lation was higher (1=0.40). The confidence intervals of these
correlations were not overlapping (Fig. 1a and 1b). No other
significant interaction was found, neither within the individ-
ual nor within the contextual factors.The multiple group
analysis in SEM for the two groups defined by SRH,
achieved a chi-square value of 645.456, degrees of freedom
(df) = 26, the Comparative Fit Index CFI=0.95, the Tucker-
Lewis Coefficient TLI= 0.91, and the RMSEA (Root Mean
Square Error of Approximation) = 0.07. CFI and TLI values
close to 1 indicated a good fit. A value of about 0.08 or less
for the RMSEA indicated a reasonable error of approxima-
tion.

Table 2. Gamma Correlations of Functional Ability (FA) based on Five Questions about How Permanent Health Problems Re-
duced The Respondent’s Ability to do Different Activities*®
Move inside Resi- Move Outside of Participate in Leisure Use Public Trans- Do Daily
dence Residence Time Activities portation Errands
Move inside Residence 1
Move outside of residence 0.97 1
Participate in leisure time activities 0.89 0.93 1
Use public transportation 0.92 0.96 0.91 1
Do daily errands 0.94 0.97 0.92 0.96 1

a)  Total number of participants was defined as having answered at least one of the FA questions n=5772
b)  All gamma correlations were highly significant, and higher in men than women (data not shown in table). The gender differences varied between 0.02

and 0.05
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Table 3a. Individual Factors Associated with Functional Ability (FA) - Tested by Logistic Regression for Categorical Factors and
with ANOVA for Continual Factors”

Total (n=5772) Men (n=2626) Women (n=3146)

n? % FA n® % FA OR (95%Cl) n? % FA OR (95%Cl)
Light physical activity
Inactive 1269 56 494 64 1 (ref.) 775 51 1 (ref.)
Active (1 hourt/week) 4241 80 2019 83 2.9(2.3-3.6) 2222 77 3.2(2.7-3.8)
Strenuous physical activity
Inactive 2913 68 1115 72 1 (ref) 1798 65 1 (ref)
Active (all activity above none) 2175 83 1269 86 2.3(1.9-2.9) 906 78 1.9(1.6-2.2)
BMI
<22 kg/m? 615 73 196 74 0.9 (0.6-1.3) 419 72 1.8 (1.4-2.3)
22-25 kg/m? 1419 79 667 82 1.4 (1.0-1.9) 752 77 2.3(1.8-2.9)
26-30 kg/m’ 2569 77 1303 82 1.4 (1.1-1.9) 1266 73 1.8 (1.5-2.2)
>30 kg/m* 966 66 370 76 1 (ref) 596 60 1 (ref)
Vegetables
< 1-3 times per week 1821 72 968 76 1 (ref.) 853 66 1 (ref.)
More frequently 3703 76 1571 82 1.3 (1.1-1.7) 2132 72 1.3 (1.1-1.5)
Potatoes
Once per month or less 123 63 41 66 1 (ref.) 82 61 1 (ref.)
More frequently 5591 75 2568 80 2.0(1.1-3.9) 3023 71 1.5(1.0-2.4)
Vitamins
No 1905 78 1128 80 1 (ref.) 777 74 1 (ref.)
Some times 838 76 432 80 1.0 (0.8-1.2) 406 71 0.9 (0.7-1.2)
Daily 2676 72 916 80 1.0 (0.7-1.3) 1760 69 0.8 (0.6-0.9)
Cod liver oil / Omega 3
No 1635 72 828 78 1 (ref) 807 67 1 (ref)
Some times 559 76 302 83 1.5 (1.0-2.1) 257 67 1.0 (0.7-1.3)
Daily 3273 76 1394 81 1.2 (1.0-1.5) 1879 72 1.3 (1.1-1.6)
Soft drinks
1 glass per day or more 619 68 328 75 1 (ref.) 291 61 v
Less frequently 4815 75 2184 81 1.4 (1.1-1.8) 2631 71 1.6 (1.2-2.0)
Smoking
Current smoker 955 68 482 73 1 (ref.) 473 63 1 (ref.)
Previous smoker 2519 76 1541 79 1.4 (1.1-1.8) 978 70 1.3 (1.1-1.7)
Never smoked 2258 76 588 86 2.4(1.8-3.3) 1670 73 1.6 (1.3-1.9)
Alcohol consumption
Never 456 69 98 76 1 (ref) 358 67 1 (ref.)
Seldom 2164 69 873 73 0.8 (0.5-1.3) 1291 66 1.0 (0.8-1.2)
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Table 3a. Contd.....

Total (n=5772) Men (n=2626) Women (n=3146)
n® % FA n® %FA | OR (95%CI) n? % FA OR (95%ClI)

1-4 times per month 1984 79 983 84 1.6 (1.0-2.7) 1001 75 1.5 (1.2-2.0)
2-7 times per week 1074 80 648 83 1.5(0.9-2.4) 426 75 1.5(1.2-2.1)
Psychological distress

Suffering 544 53 180 59 1 (ref) 364 51 1 (ref.)
Not Suffering 5025 77 2361 82 3.1(2.342) 2664 74 2.7(2.2-34)
Interest from others

No interest 171 54 95 60 1 (ref.) 76 47 1 (ref.)
Little interest 599 66 279 72 1.7 (1.1-2.8) 320 61 1.7 (1.0-2.9)
Unsecure 1297 70 630 75 2.0 (1.3-3.1) 667 65 2.1(1.3-3.3)
Some interest 2053 78 955 83 3.3(2.1-7.3) 1098 73 3.0(1.9-4.8)
Much interest 1187 81 476 87 45(2.7-13) 711 77 3.6 (2.3-5.9)
Self-reported health

Poor / Not so good 2262 51 914 58 1 (ref.) 1348 46 1 (ref.)
Good / Very good 3339 91 1638 92 8.4 (6.7-11) 1701 90 10.6 (8.7-13)
Use of medication®

Daily or weekly 3701 56 558 60 1 (ref) 1203 53 1 (ref)
More seldom or never 1761 83 1914 85 3.7 (3.0-4.5) 1787 81 3.7(3.1-4.3)
Pain in muscles and joints

Serious pain or stiffness 928 41 291 46 1 (ref.) 637 38 1 (ref.)
No serious pain or stiffness 3955 82 2014 85 6.4 (5.0-8.3) 1941 80 6.3 (5.2-7.7)
Number of falls last year

More than twice 357 54 166 60 1 (ref.) 191 49 1 (ref.)
1-2 times 1356 68 505 72 1.7 (1.2-2.5) 851 66 2.0 (1.5-2.8)
No times 3863 79 1862 84 3.5(2.5-4.8) 2001 74 3.0(2.24.1)
Self-reported hip fracture

Yes 278 57 94 62 1 (ref) 184 54 1 (ref)
No 5385 76 2500 80 2.5(1.7-3.9) 2885 72 2.1(1.6-2.8)
Self-reported lung disease®

Yes 832 60 397 67 1 (ref.) 435 53 1 (ref.)
No 4819 77 2182 82 2.3 (1.8-2.9) 2637 74 2.4 (2.0-3.0)
Self-rep. cardiovascular disease®

Yes 1397 64 783 71 1 (ref) 614 55 1 (ref)
No 4137 79 1751 84 2.2(1.8-2.7) 2386 76 2.6(2.1-3.1)
Self-reported diabetes

Yes 435 63 236 67 1(ref) 199 59 1 (ref)
No 5220 76 2345 81 2.2 (1.6-2.9) 2875 72 1.7 (1.3-2.3)
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a) the number of participants answering the actual question and defined in the actual subgroup, b) use during the last 4 weeks of painkillers, sleeping pills,
tranquilisers or medication for depression, c) yes, a positive answer on asthma or chronic bronchitis, d) yes, a positive answer on one or more of myocardial

infarction, angina or stroke

)

Waist/hip ratio was significantly lower among the functionally able (both genders)

Systolic and diastolic blood pressure did not differ significantly by FA in any of the genders
Pulse frequency was significantly lower among the functionally able (both genders)

Total and high density lipoprotein cholesterol (HDL) were significantly higher among functionally able men, and HDL cholesterol was significantly
higher and triglycerides was significantly lower among the functionally able women
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Table 3b. Contextual Factors Associated with Functional Ability (FA) - Tested by Logistic Regression

Total (n=5772)

Men (n=2626)

Women (n=3146)

n? % FA n? % FA | OR (95%ClI) n? %FA | OR(95%CI)
Years of education
<7 years 1505 68 635 73 1 870 65 1
8-10 years 1773 73 728 78 1.3 (1.0-1.7) 1045 69 1.2 (1.0-1.5)
>11 years 2349 80 1195 84 1.9 (1.5-2.4) 1154 76 1.7 (1.4-2.1)
Type of residence
Other residence 250 65 86 67 1 164 63 1
Apartment 1680 78 669 84 26(1.6-42) | 1011 74 1.5(1.1-2.1)
Farm 282 74 163 77 1.6(0.9-29) | 119 69 13 (0.7-2.1)
House 2397 77 1192 81 2.1(1.3-34) 1205 72 1.6 (1.1-2.3)
Size of residence
<80 m? 1263 72 477 78 1 786 68 1
80-120 m* 1938 77 971 82 1.3 (1.0-1.7) 967 72 1.2 (1.0-1.5)
> 120 m? 1020 82 582 84 1.5 (1.1-2.1) 438 79 1.7 (1.3-2.3)
Marital status®
Divorced 419 69 155 74 1 264 66 1
Widow or widower 1594 71 319 74 1.0 (0.6-1.6) | 1275 70 1.2 (0.9-1.6)
Unmarried, no cohabitant partner 407 73 169 75 1.0 (0.6-1.7) 238 72 1.3 (0.9-1.9)
Married, cohabitant partner 3273 77 1904 81 1.5(1.0-2.2) 1369 71 1.3 (1.0-1.7)
Live with someone
No, live alone 2091 72 511 76 1 1580 71 1
Yes, with spouse or others 3528 76 2073 81 1.3 (1.1-1.7) 1455 70 1.0 (0.8-1.1)
Geography
North 799 73 370 76 1 429 71 1
South inland 1670 72 820 77 1.1(0.8-1.5) | 850 67 0.8 (0.7-1.1)
Oslo 3303 76 1436 82 1.5(1.1-1.9) 1867 72 1.1 (0.8-1.3)
Population density
<10 000 1315 71 647 75 1 668 66 1
10 000 — 19 999 476 71 228 76 1.1 (0.7-1.5) 248 67 1.0 (0.8-1.4)
>20 000 3981 76 1751 82 1.4 (1.2-1.8) 2230 72 1.3 (1.1-1.6)

a) the number of participants answering the actual question and defined in the actual subgroup,
b) Having a cohabitant partner is in Norway an alternative to marriage
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Elderly, 75-77 year olds, with good health

Move inside
Move outside
Participate in

activities

Public
transportation

Daily

errands

Light PA
Hard PA

Fig. (1a). The correlation r=0.19 (95%CI, 0.09-0.25) between
Functional ability (FA) and Physical Activity (PA) estimated by
Structural Equation Modelling (SEM). N=3339. FA and PA on the
figure are none-observed variables with 5 and 2 indicators respec-
tively from the observed data, e'-e’ indicate none-observed meas-
urement errors.

DISCUSSION

In this large population based cross sectional study
among elderly people in Norway, the SEM correlation be-
tween Physical Activity (PA) and Functional Ability (FA)
was relatively low in those reporting good health and consid-
erably higher among those reporting less good health. The
individual factors showed higher associations with FA than
the contextual factors, and the strongest association was
found for SRH. Also, no serious pain or stiffness in muscles
and joints, much interest shown from others, no psychologi-
cal distress, no weekly use of analgesics, hypnotics, tran-
quilisers or antidepressants, no fall last year, and weekly
commitment to light physical activity were closely linked
with FA. The finding that intake of potatoes and vegetables
were linked with FA are in line with findings of independent
walking ability being inversely associated with malnutrition
[15]. Furthermore, except for the higher total serum choles-
terol in functionally able men, the anthropometric measure-
ments and serum analyses indicate a healthier metabolism
[16] and higher level of physical fitness [17] among the
functionally able women and men than among those with
functional limitations. In contrast, functionally able men had
a slightly higher mean level of total cholesterol than men
with impairments, which could be due to a more adequate
nutrition [15]. Men were more functionally able (80%) than
women (70%).
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Elderly, 75-77 year olds, with poor health

Move inside
Move outside
Participate in
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Public
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Daily
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Fig. (1b). The correlation r=0.40 (95%CI, 0.34-0.45) between
Functional Ability (FA) and Physical Activity (PA) estimated by
Structural Equation Modelling (SEM). N=2262.FA and PA on the
figure are none-observed variables with 5 and 2 indicators respec-
tively from the observed data, e'-¢’ indicate none-observed meas-
urement errors.

The highest percentage of limitations in the five items of
FA was found on the item “Participate in leisure time activi-
ties”. Women had also a relatively high percentage with
difficulties on “Do daily errands”. These are more complex
tasks and the answers may as well also reflect other difficul-
ties than mobility limitations.

FA and PA seemed to measure different constructs in our
data. SRH on the other hand, seemed to represent a construct
close to FA, which is in accordance with some results in a
follow-up study of survival, functional limitations and SRH
[18].

Our study was population-based with 5772 participants
from the capital, towns and countryside in the north, middle
and south of Norway. The size was a strength of our study
and made several subgroup analyses possible. However,
some limitations ought to be mentioned, among them the
participation rate of 49 %. As for many other population-
based surveys, our study is likely to be hampered by selec-
tion bias due to the relatively large number of invitees de-
clining to participate. In the Oslo Health Study (attendance
rate 46%) — which is part of the present study, the research-
ers had access to information about social benefits, marital
status, region of residence, education and ethnicity from all
invitees. Analyses showed that the results of different health
outcomes in attendees “differed only slightly from estimated
prevalence values in the target population when weighted by
the inverse of probability of attendance” [8]. However, for
those 75/76 years old there could be an underestimation of
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prevalence of health problems in the total population when
based on the participants solely. But association measures
were found to be unbiased, except for ethnicity in younger
individuals [8]. We had no reason to believe that the results
in the counties other than Oslo — and thus the total data in
our study, would be different.

Further limitations have to be mentioned: Generally,
performance-based measures examine the person's ability to
complete a task. In self-reports the individual to a larger
degree reports the perception of his or hers ability to com-
plete a task, and also reflects the aspect of social desirability.
Thus, the associations of FA with self-reported individual
factors are probably overestimated in the present study due
to an unmeasured confounder, namely the individuals per-
ception, making the measurement errors in the self-reported
variables dependent [19]. Except for the measurements at the
examination site and the serum analyses, all the individual
factors, including FA were based on self-report. The possible
overestimation of the association of FA with the individual
factors would probably have been smaller if FA had been
measured objectively or obtained from another resource than
the survey questionnaires [19], as for example from perform-
ance-based assessments. The self-reported contextual factors
were probably less influenced by this unmeasured variable
and showed weaker, but still significant associations with
FA. The information from national registers is not prone to
this potential bias.

Our two questions about PA have not been validated in
people aged 75-77, but this short PA instrument has been
indirectly validated by us in the present study. Indirectly
validation of variables is occasionally used in epidemiologi-
cal research when a proper validation has not yet been car-
ried out. It gives an indication that the variable behaves as
expected. We compared the PA answers with results of ob-
jectively measured values of HDL-cholesterol, triglycerides
and waist circumference. All the physically active groups
showed significantly higher HDL-cholesterol and lower
triglyserides and wais circumference than the inactive wom-
en and men. SRH is widely used both in Norway and else-
where and has repeatedly been indirectly validated against
mortality [14, 18, 20, 21]. In a review of twenty-seven longi-
tudinal community studies [14] the authors conclude that
SRH represent a source of valuable data on health status.
They found that SRH with five categories or less was an
independent predictor of mortality in nearly all of the twen-
ty-seven studies, despite the inclusion of numerous specific
health status indicators, and other relevant covariates known
to predict mortality. The authors argue that SRH represents
an irreplaceable dimension of health status [14].

In the present paper all ORs in Table 3a and 3b are
shown with unadjusted results. As confounding variables we
have considered age, gender, years of education and marital
status. The age interval was short and showed no significant
association with FA, p=0.43 and 0.41 for men and women
respectively. Therefore age was not adjusted for. Gender was
taken into account by separate analysis. Years of education
and marital status have been adjusted for by inclusion in the
models, but the results are not reported since the adjustment
did not make any differences. We did not adjust for individ-
ual factors because it was uncertain whether they were con-
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founders or mediators or both. For example, health and mus-
culoskeletal disorders could be confounders if poor health
from younger age had limited PA, and for this reason also
had reduced the FA in old age. But SRH could also be a
mediator between PA and FA, by the several health promot-
ing effects of PA.

In accordance with an earlier study [22] we found that
FA among elderly Norwegian men was better than among
elderly women, which might be explained by competing risk:
fewer men are reaching this high age. Could a gender differ-
ence in FA explain the lower participation rate among wom-
en than among men in our study? This gender-difference in
the elderly is in line with another Norwegian population-
based study [23], which found the opposite pattern in young-
er age groups [23]. That study also reports that poor health
was the most important reason for not participating among
the elderly [17]. However, a loss of FA is not the only expla-
nation for low participation, as there are fewer car drivers
among elderly women and elderly women have less often
than men a spouse, which means that elderly women may
have a higher threshold to come to the screening site. Fur-
ther, it may be that elderly men are feeling safer than women
when moving outside their homes. Fear of violence was
negatively associated with physical activity for women in the
Oslo Health Study [24].

In our study FA was positively associated with a number
of individual factors as: light PA, low level of psychological
distress, moderate consumption of alcohol, never smoking,
normal body mass index, no weekly use of medication af-
fecting the nervous system and good SRH. This harmonise
well with the findings in a large review on longitudinal stud-
ies of risk factors for decreased FA in old age [5]. The re-
view included 78 articles from 1985 to 1997 and revealed in
addition that the physical context around the individual had
been neglected in past research. Since then several studies
have dealt with contextual variables [25-28] emphasizing
that these factors can be important for maintaining FA during
aging. We found an association for men, but not for women,
between FA and the contextual factor “Live with spouse or
others”. This is in accordance with a study from Denmark
[27]. Living alone significantly increased the risk of onset of
disability and the risk of sustained poor FA among men, but
not among single-living women — at least not in women able
to participate in a survey. This may point at gender roles,
with FA among elderly men being supported by a younger
and healthier wife.

In both genders we found a strong positive linear associa-
tion between FA and how much concern and interest people
showed in what the respondent was doing. The question used
was modified from one of the items in the Social Cohesion
and Support Index, and has been used as one of three ques-
tions about social support in a multinational community
survey [29]. In that study, the rate of depression decreased
by increasing perceived interest from others [29]. This could
reflect a methodological problem of dependency between
variables and overestimation of correlations [19]. However,
it is likely that decreased FA hampers social interactions and
interest from others and subsequently leads to psychological
distress. But also psychological distress could start such a
vicious circle.
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Even though we did not have information about income,
we had other valid indicators of socioeconomic status as
years of education and size - and type of residence [30]. For
“years of education” we found a positive trend for both men
and women - the more years the better FA. This confirms
earlier studies [31, 32] which found that physical functioning
increased significantly with years of education.

As to our knowledge nobody has studied the association
between PA and FA in subgroups by SRH. Our study re-
vealed that the healthiest groups had the lowest association.
One reason could be that good health gives the opportunity
to choose to be physically active or not, independent of hav-
ing impairment in FA, while the possibilities are limited if
the health is poor.

CONCLUSION

The association between Physical Activity and Func-
tional Ability was relatively low in the healthy elderly sug-
gesting that impairments in Functional Ability does not nec-
essarily mean less Physical Activity when feeling that health
is good in general. Thus, the challenge of maintaining Func-
tional Ability is to maintain good health; good health en-
courage to Physical Activity in spite of loss of Functional
Ability which again will increase the possibility of regaining
Functional Ability. Male gender, good health, no serious
pain or stiffness in muscles and joints, no weekly medication
affecting the nervous system, much interest shown from
others, no fall last year and light physical activity were the
most important individual factors associated positively with
Functional Ability. Also the contextual factors education and
size of residence were positively associated with Functional
Ability in our study, in line with a social gradient in func-
tional health. More research on contextual factors for main-
taining Functional Ability is needed in prospective studies.
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