
November 2005, Vol 95, No. 11 | American Journal of Public Health van den Brink et al. | Peer Reviewed | Research and Practice | 2029

 RESEARCH AND PRACTICE 

Objectives. To investigate the effect of disability severity and the contribution
of self-rated health and depressive symptoms to 10-year mortality.

Methods. Longitudinal data were collected from 1141 men aged 70 to 89 years
from the Finland, Italy, and the Netherlands Elderly Study from 1990 to 2000. Dis-
ability severity was classified into 4 categories: no disability, instrumental activ-
ities, mobility, and basic activities of daily living. Self-rated health and depressive
symptoms were classified into 2 and 3 categories, respectively. Multivariate Cox
proportional hazard models were used to calculate mortality risks.

Results. Men with severe disability had a risk of mortality that was more than
2-fold higher (hazard ratio [HR]=2.41; 95% confidence interval [CI]=1.84, 3.16)
than that of men without disability. Men who had severe disability and did not
feel healthy had the highest mortality risk (HR=3.30; 95% CI=2.52, 4.33). This
risk was lower at lower levels of disability and higher levels of self-rated health.
The same trend was observed for depressive symptoms.

Conclusions. For adequate prognoses on mortality or for developing inter-
vention strategies, not only physical aspects of health but also other health out-
comes should be taken into account. (Am J Public Health. 2005;95:2029–2034.
doi:10.2105/AJPH.2004.050914)
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health and depressive symptoms are associated
with disability14–17 as well as with mortal-
ity.1,18–21 However, it is unclear how the combi-
nation of disability and more subjective health
aspects contributes to the mortality risk. A per-
son’s actual health and mood probably con-
tribute to the mortality risk besides disability.

The aim of the present study was to inves-
tigate severity levels of disability as predictor
of mortality. Furthermore, we assessed how
different combinations of levels of disability
and self-rated health and levels of disability
and depressive symptoms contributed to mor-
tality during a 10-year follow-up period. We
had the opportunity to investigate the differ-
ent associations in three European countries
(i.e., Finland, the Netherlands, and Italy).

METHODS

Study Population
The present study has a longitudinal design

and used data of the Finland, Italy, and the

Netherlands Elderly (FINE) Study, collected
in 1989, 1991, and 1990, respectively, with
a mortality follow-up to 2000. The FINE
Study started in 1985 as a continuation of
the Seven Countries Study,22 focusing on el-
derly men born between 1900 and 1920. In
1985, there were 716 participants from Fin-
land, 887 from the Netherlands, and 682
from Italy.

Around 1990, 1416 men were examined
(response rates: Finland, 90% of 523 sur-
vivors; the Netherlands, 78% of 718 sur-
vivors; Italy, 79% of 493 survivors). Six per-
cent of the men were removed because of
missing values on disability, 6% because
of missing values on self-rated health, 6%
because of missing values on depressive
symptoms, and 2% because of missing values
on both. In total, 1141 men were left for the
analyses.

More information about the FINE Study
and its populations has been reported
elsewhere.23

The prediction of mortality in elderly people is
a subject with a huge body of knowledge.
There is little debate about the importance of
functional disability as a predictor of mortality.
However, there are still unresolved questions
in the pathway from disability to mortality that
are important for enhancing insight into long-
term prognosis, planning health care facilities,
or for developing intervention strategies.

First, disabilities in different domains (i.e., in
instrumental activities,1–4 in mobility,5 and in
basic activities6–10) are known to be associated
with mortality risk. These earlier studies are
restricted to only one of the disability do-
mains. These domains reflect differences in
severity levels of disability, but the relative im-
pact of these domains on mortality is un-
known. An earlier study that incorporated dis-
ability in both mobility and basic activities
reported that men with disability in basic ac-
tivities and mobility had a higher risk of mor-
tality than those with disability in mobility
only.11 In another study about the association
between disability and mortality, it was recom-
mended to use different severity levels of dis-
ability (e.g., instrumental activities, mobility,
and basic activities) as predictors of mortality.7

Although it seems plausible that mortality risk
increases with the severity of the disability, no
earlier study incorporated the three severity
levels in one classification, and it is not known
whether there is a gradual or exponential in-
crease in risk. In earlier studies in which dis-
ability severity was classified in instrumental
activities, mobility, and basic activities, disabil-
ity severity was strongly associated with other
health outcomes, such as performance-based
functional limitations and chronic diseases.12,13

In addition to physical aspects of health,
subjective aspects also may play a role in the
association with mortality. It is known from
earlier research that factors such as self-rated
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Disability
Disability was measured by a standardized

questionnaire about daily routine activities.24

Three domains were assessed: (1) instrumen-
tal activities of daily living (3 items): prepar-
ing meals, doing light housework, and doing
heavy housework; (2) mobility (4 items): mov-
ing outdoors, using stairs, walking 400 meters,
and carrying a heavy object 100 meters;
(3) basic activities of daily living (6 items):
walking indoors, getting in and out of bed,
using toilet, washing and bathing, dressing
and undressing, and feeding oneself.

The participants were classified as being dis-
abled on a certain item if they reported a need
for help or were not able to perform that activ-
ity. Disability in a domain was defined as dis-
ability in at least one item of the domain. The
domains were found to be hierarchically or-
dered.24 Men who were disabled in basic activ-
ities were also disabled in mobility and instru-
mental activities of daily living. Men who were
disabled in mobility were also disabled in in-
strumental activities of daily living. The follow-
ing severity levels of disability status were dis-
tinguished: no disability (0); mild disability,
disability in instrumental activities only (1);
moderate disability, disability in instrumental
activities and mobility (2); and severe disabil-
ity, disability in instrumental activities, mobil-
ity, and basic activities of daily living (3). Al-
most 3% of the men did not fit the hierarchy.
Fourteen men who reported disabilities in mo-
bility, but not in instrumental activities of daily
living, were classified in category 2. Nineteen
men who reported to need help with instru-
mental and basic activities of daily living but
not with mobility were classified in category 3.

Self-Rated Health
Global self-rated health was assessed with a

single-item question: “We would like to know
what you think about your health,” with 4 an-
swer categories: healthy (1), rather healthy
(2), moderately healthy (3), and not healthy
(4). For the analyses, self-rated health was di-
chotomized as healthy and not healthy by
combining category 1 with 2 and category 3
with 4.

Depressive Symptoms
Depressive symptoms were measured by

the Self-Rating Depression Scale (SDS) devel-

oped by Zung.25 The questionnaire consisted
of 20 items developed from clinical diagnos-
tic criteria most commonly used to character-
ize depressive disorders in terms of mood
and biological and psychological disturbances.
The items were scored from 1 to 4 on fre-
quency of occurrence of the symptoms. An
index for the Self-Rating Depression Scale
was derived by dividing the sum of the items
score by 80 and multiplying it by 100, result-
ing in a range from 25 to 100.

Chronic Diseases
Information on prevalence of chronic dis-

eases was collected for the following chronic
conditions: myocardial infarction, stroke, an-
gina pectoris, heart failure, intermittent clau-
dication, cancer, diabetes mellitus, and
asthma and chronic obstructive pulmonary
disease. Diagnoses were obtained from a
questionnaire and verified by written infor-
mation from general practitioners or hospital
registries. In the analyses, one variable was
used for the absence or presence of chronic
diseases.

Mortality (1990–2000)
In 2000, the vital status of the participants

was checked through municipality registries.
For Finland, the censor date was January
2000; for the Netherlands and the Italian co-
hort Montegiorgio, the censor date was June
2000; and, for the Italian cohort Crevalcore,
the censor date was March 2000. Three men
were lost to follow-up. These men were cen-
sored on the date of the last examination. For
the 10-year follow-up, survival time was cal-
culated according to the examination date,
which was around 1990.

Causes of death were obtained from gen-
eral practitioners or hospital registries and
were checked for consistency by one clinical
epidemiologist of our research group.

Statistical Analyses
SAS PROC PHREG was used to generate

proportional hazards model estimates of mor-
tality in relation to severity levels of disability,
with survival time as a dependent variable.
The severity levels of disability were entered
into the model as dummy variables. The
same analyses were performed with the two
categories of self-rated health and tertiles of

depressive symptoms as independent vari-
ables. The cutoff points for the tertiles of de-
pressive symptoms were 40 and 50.

The independent associations between
mortality and different health aspects (i.e.,
disability, self-rated health, and depressive
symptoms) were studied by including these 3
variables in 1 model. We tested the interac-
tion between disability and the more subjec-
tive health aspects by including interaction
terms in the model.

In addition, we constructed 6 strata by
cross-tabulating disability and self-rated
health, and 9 strata for disability and depres-
sive symptoms. For these analyses, the 2 most
severe levels of disability were put together.
A Cox proportional hazards model was used
to determine the relationship between the
strata and survival time. The combinations of
no disability with good self-rated health and
of no disability with the lowest tertile of de-
pressive symptoms were defined as reference
category in the analyses.

Although disability is assumed to reflect
the impact of medical chronic conditions,
these conditions might also act as a confound-
ing factor in the association between disabil-
ity and mortality. We therefore adjusted for
the presence of chronic diseases in some
analyses. Furthermore, all analyses were ad-
justed for age and country.

The analyses were performed using SAS,
version 8.2 (SAS Inc., Cary, NC), the tests
were two-tailed, and P≤ .05 was considered
to be statistically significant.

RESULTS

The prevalence of severe disability was
about 3 times higher in Finland and Italy
(11–12%) than in the Netherlands (4%)
(Table 1). In addition, a large variation was
observed in self-rated health. In Finland, only
17% of the men felt healthy, and in the
Netherlands and Italy, more than 80%. Men
in Italy scored three to seven points higher on
depressive symptoms compared with men in
Finland and the Netherlands, respectively.

In 2000, among the Italian men, there
were 10% less deceased men than in Finland
and the Netherlands. After adjustment for
the shorter follow-up time in this country, this
difference became even larger. The leading
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TABLE 1—Characteristics of European Elderly Men at the Baseline Survey and 10-Year
Mortality

Finland (n = 324) Netherlands (n = 469) Italy (n = 348)

Mean age, years (SD) 76.4 (4.8) 75.7 (4.5) 77.8 (4.0)

Disability severity, %

No disability 53 52 45

Mild disability 29 32 34

Moderate disability 7 12 9

Severe disability 11 4 12

Self-rated health, %

Healthy 17 89 82

Not healthy 83 11 18

Depressive symptoms (range 25–100)

Mean score (SD) 47.6 (10.5) 43.7 (10.0) 50.9 (11.9)

Prevalence of chronic diseases, % 60 58 87

Deceased between 1990 and 2000, % 60 59 49

TABLE 2—Disability Severity, Self-Rated Health, and Depressive Symptoms as Predictors of
10-Year Mortality, Adjusted for Age and Country

HR (95% CI)

Unadjusted for Adjusted for Adjusted for Other 
the Other the Other Health Outcomes 

Health Outcomesa Health Outcomesb and Chronic Diseasesc

Disability severity

No disability 1.00 1.00 1.00

Mild disability 1.34 (1.11, 1.61) 1.24 (1.03, 1.50) 1.18 (0.98, 1.43)

Moderate disability 2.45 (1.90, 3.15) 2.22 (1.72, 2.87) 2.06 (1.59, 2.67)

Severe disability 3.02 (2.34, 3.89) 2.41 (1.84, 3.16) 2.28 (1.74, 3.00)

Self-rated health

Healthy 1.00 1.00 1.00

Not healthy 1.63 (1.35, 1.98) 1.23 (1.01, 1.51) 1.19 (0.97, 1.46)

Depressive symptoms

Lowest tertile 1.00 1.00 1.00

Middle tertile 1.29 (1.05, 1.59) 1.19 (0.97, 1.46) 1.17 (0.95, 1.44)

Highest tertile 1.90 (1.56, 2.32) 1.44 (1.15, 1.79) 1.42 (1.14, 1.77)

Note. HR = hazard ratio; CI = confidence interval.
aDisability severity, self-rated health and depressive symptoms in 3 different models.
bIndependent association: disability severity, self-rated health, and depressive symptoms together in 1 model.
c Independent association: disability severity, self-rated health, and depressive symptoms together in 1 model, adjusted for
chronic diseases.

cause of death was cardiovascular disease
(51%), followed by cancer (26%) and stroke
(14%). In Italy, the prevalence of chronic dis-
eases was almost 30% higher than in the
other countries, caused primarily by a higher
prevalence of asthma and chronic obstructive
pulmonary disease.

Although health outcomes differed largely
between the three countries, the associations
with mortality did not differ statistically signif-
icantly and are therefore presented for the
three countries together.

Disability Severity, Self-Rated Health,
and Depressive Symptoms As Predictors
of Mortality

Disability, self-rated health and depressive
symptoms were associated with each other.
The prevalence of men who felt not healthy
increased significantly from 27% among men
without disability to 62% among men with
severe disability. The mean score of depres-
sive symptoms increased from 43.2 to 60.2
between these disability levels. The mean
score of depressive symptoms was 44.7 for
those who felt healthy and 51.7 for those
who felt unhealthy.

Severity level of disability seemed to be a
strong predictor of mortality (Table 2). The
basic model showed that although mild dis-
ability was already associated with a 34% in-
creased risk of mortality, disability at a mod-
erate or severe level was associated with a

2.5- and a 3-fold higher risk, respectively
(Table 2). Addition of self-rated health and
depressive symptoms to the model resulted in
lower risk ratios of disability severity, but the
associations were still statistically significant.
Addition of the prevalence of chronic diseases
into the model also slightly decreased the

hazard ratios. The independent contribution
of the prevalence of chronic diseases to mor-
tality was statistically significant (hazard ratio
[HR]=1.59; 95% confidence interval [CI]=
1.32, 1.92).

In addition, self-rated health was predictive
of mortality (Table 2). After addition of disabil-
ity severity and depressive symptoms to the
model, the mortality risk in the not healthy
category was 23% higher than in the healthy
category. Addition of the prevalence of chronic
diseases into the model slightly decreased the
risk of self-rated health on mortality to 19%.

For depressive symptoms, a similar trend
was observed (Table 2). Men in the highest
tertile of depressive symptoms had a 42%
higher mortality risk than men in the lowest
tertile, after adjustment for disability, self-rated
health, and prevalence of chronic diseases.

Combination of Disability and Self-Rated
Health

When participants were classified into 6
groups according to categories of disability
severity and self-rated health, mortality risks
varied markedly (Figure 1). The highest risk
was observed among those who had severe
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FIGURE 2—Mortality risk for nine different combinations of disability severity and
depressive symptomsa

disability and did not feel healthy (HR=3.30;
95% CI=2.52, 4.33). This risk decreased
with lower disability levels and with higher
levels of self-rated health.

Among those with mild or severe disability,
significant associations between self-rated

health and mortality were observed (Figure 1).
Men with mild disability who did not feel
healthy had a hazard ratio of 1.36 (95%
CI=0.95, 1.93) compared with those who
felt healthy. Among men with severe disabil-
ity, those who did not feel healthy had a 45%

higher risk (95% CI=1.02, 2.04) than those
who felt healthy.

The P value for interaction between dis-
ability and self-rated health was 0.11.

Combination of Disability and
Depressive Symptoms

Men with severe disability in the two high-
est tertiles of depressive symptoms had a 3-
fold higher risk of mortality compared with
men without disability in the lowest tertile of
depressive symptoms (Figure 2). This risk de-
creased with lower levels of disability severity
and was also lower among men with severe
disability in the lowest tertile of depressive
symptoms (HR=2.16; 95% CI=1.33, 3.51).

In the lowest levels of disability severity,
dose-response relationships between depres-
sive symptoms and mortality were found.
Among men with no disability, those in the
highest tertile of depressive symptoms had a
hazard ratio of 1.62 (95% CI=1.19, 2.20),
with the lowest tertile as reference group.
Men with mild disability in the highest tertile
of depressive symptoms had a 59% higher
mortality risk (95% CI=1.11, 2.30) than
those in the lowest tertile.

The P value for interaction between dis-
ability and depressive symptoms was 0.34.

DISCUSSION

The present study was designed to investi-
gate disability severity and its combination
with self-rated health and depressive symp-
toms as risk factors for mortality among men
aged 70 to 89 years at baseline, from Fin-
land, the Netherlands, and Italy. The results
showed that severity levels of disability, self-
rated health, and depressive symptoms were
independent predictors of 10-year mortality.
The combinations of disability with self-rated
health or with depressive symptoms were
strongly associated with mortality. For several
levels of disability, dose-response relation-
ships between self-rated health or depressive
symptoms and mortality were observed.

Selection for better health was caused by
nonresponse and by removing men with miss-
ing values. Men removed because of missing
values on self-rated health or depressive symp-
toms had more disabilities than men included
in the study. Furthermore, men removed
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because of missing values for disability, self-
rated health, and depressive symptoms, or
who were nonrespondent, had a higher mor-
tality rate than men who were included. The
exclusions might have led to underestimation
of the strength of the associations.

As far as we know, there are few investiga-
tions of the association between different dis-
ability domains and mortality. Bernard et al.26

investigated the three domains separate from
each other and found an association between
disability and mortality only for the instru-
mental and basic activities. Khokhar et al.11

showed that men with disabilities in basic ac-
tivities and mobility (severe disability) had a
higher risk of mortality than men with disabil-
ities in mobility only (moderate disability).
These results were in accordance with our
findings. Our study, using one additional dis-
ability domain (instrumental activities),
showed that the classification of disability
severity based on three domains (i.e., instru-
mental activities, mobility, and basic activities
of daily living) was strongly associated with
mortality. According to an earlier study con-
cerning mobility disability, self-reported dis-
ability predicted mortality as well as more
objective measurements of disability, such as
gait speed.27

After adjustment for self-rated health and
depressive symptoms, disability was still a sig-
nificant predictor of mortality. In accordance
with earlier studies, self-rated health21,26,28,29

and depressive symptoms,1 independent of
disability, also were associated with mortal-
ity. Disability, however, had a stronger asso-
ciation with mortality than self-rated health
and depressive symptoms in the present
study. In contrast, earlier studies showed the
strongest association for self-rated health and
mortality.26,28 These divergent findings might
have been caused by differences in the mea-
surement or distribution of self-rated health.
Furthermore, these studies had a shorter
follow-up period (3–5 years), and self-rated
health30 and depressive symptoms1 are
known to be better predictors of mortality in
short-term studies (3–5 years). However, it is
also possible that our classification of disabil-
ity, encompassing several domains, was a
better predictor of mortality than that in the
other studies, in which the disability domains
were investigated separately. In addition, the

present study was restricted to male subjects
from three European countries, whereas the
other studies included both genders and
other countries.

Although there were differences in disabil-
ity, self-rated health, and depressive symp-
toms among the three countries, the associa-
tions between these health aspects and
mortality were not different and can therefore
be generalized to European men. Women
have a higher risk of disability than men7

and a lower risk of mortality.1 Furthermore,
depression seemed to be associated with a
higher mortality risk in men than in women.31

Some studies found that self-rated health is a
better predictor of mortality in men,28,32,33

and other studies have found the reverse.9

Considering these results, it is not justified to
generalize our results to women.

We assumed that disability reflects the con-
sequences of several underlying diseases and
might therefore be associated with mortality.
The prevalence of chronic diseases was asso-
ciated with both disability and mortality and
may therefore confound the association be-
tween disability and mortality. It is also possi-
ble that adjustment for these diseases re-
moves the association between disability and
mortality. We therefore reported the associa-
tions of disability, self-rated health, and de-
pressive symptoms with mortality, both ad-
justed and unadjusted for the prevalence of
chronic diseases. The strength of the associa-
tion between disability and mortality only
slightly decreased after adjustment, which
shows that disability is associated with mortal-
ity also independent of these chronic diseases.
Disability seems to reflect more aspects of
overall health and functioning than the dis-
ability impact of chronic diseases alone.

The interaction terms between disability
and self-rated health or depressive symptoms
were not statistically significant, which means
that the association of self-rated health and
depressive symptoms with mortality did not
differ among the levels of disability severity.
At the lower levels of disability, however,
clear dose-response relationships were ob-
served between depressive symptoms and
mortality that were not present at the most
severe disability level. Nevertheless, men
with severe disability had a high mortality
risk, and the small numbers of men in these

different categories made it difficult to inter-
pret the findings. In contrast, self-rated health
was associated with mortality only in the
higher levels of disability. These results sug-
gest that positive health perceptions (self-
rated health) and less depressive symptoms
may postpone mortality.

Knowledge about risk factors for mortality
in old age is important for enhancing insight
into prognosis, planning long-term facilities,
and developing intervention strategies. First,
disability is an important risk factor. Men with
only mild disability have an increased mortal-
ity risk, and further deterioration of disability
should be countered effectively to prevent a
much higher risk. Second, although depres-
sive symptoms are often unrecognized,34 de-
pression as well as self-rated health are both
important. Intervention strategies should
therefore focus not only on prevention of
deterioration of physical disability but also on
reinforcing mental functioning. Interventions
on disability, self-rated health, and depressive
symptoms will not only postpone mortality
but also improve quality of life.

From the results of the present study, we
conclude that, in elderly men, the risk of mor-
tality increases with severity level of disability.
Furthermore, self-rated health and depressive
symptoms increase the mortality risk at differ-
ent levels of disability. This knowledge may
be helpful for enhancing insight into long-
term prognosis, planning health care facilities,
and developing intervention strategies.
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