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Abstract Although mortality in older ages generally

declined in most countries during the past decades less is

known about mortality trends among the most vulnerable

subset of the oldest old. The aim of this study was to

investigate possible changes between 1992 and 2002 in the

relation of complex health problems and mortality in two

representative samples of the Swedish population aged

77? (1992: n = 537; 2002: n = 561). Further, it was

examined if trends differed by sex, education, and age.

Serious problems in three health domains were identified

(diseases/symptoms, mobility, cognition/communication).

People with serious problems in two or three domains were

considered to have complex health problems. Four-year

mortality was analyzed using Cox proportional hazard

regressions. Controlled for age, sex, education, and health

status mortality risk decreased by 20% during the 10-year

period. Complex health problems strongly predicted 4-year

mortality in both 1992 and 2002. No single dimension

explained the decrease. Men with complex health problems

accounted for most of the decrease in mortality risk, so

much that the gender difference in mortality risk was

almost eliminated among elderly people with complex

health problems 2002. A considerable decrease in the

mortality risk among men with complex health problems

has implications for the individual who may face longer

periods of complex health problems and dependency. It

will also place increasing demands upon medical and social

services as well as informal caregivers.
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Introduction

Trends in mortality in older ages have been characterized

by an overall decline during the past decades in most low-

mortality countries (Janssen et al. 2004; Kannisto et al.

1994). By contrast, health trends after the mid-1990s do not

show a uniformly positive trend (Lafortune et al. 2007;

Parker and Thorslund 2007). This raises the frequently

discussed question whether the years added to life are

characterized by good health and independence or by

health problems and the need for care. The relationship

between morbidity and mortality has essential implications

for policy concerning medical care, social services, and

long-term care. This study investigated the relation of

4-year mortality risk and complex health problems and

how this relationship has changed between 1992 and 2002

in the Swedish population aged 77 years or older.

Health changes in the oldest sectors of the population

reflect the interplay of morbidity and mortality patterns

with demographic change (Myers et al. 2003). Studies

using single health indicators have revealed widely diver-

gent results. In general, trend studies seem to show

improvement of disability measures (Freedman et al. 2002;

Jacobzone 2000) at the same time that chronic disease,

symptoms, and functional impairments have been

increasing during the 1990s (Freedman and Martin 2000;

Parker et al. 2005; Rosén and Haglund 2005; Waidmann

and Liu 2000; Wen 2004). That is, an expansion of other
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health problems may accompany a compression of dis-

ability (Parker and Thorslund 2007).

Studies covering multiple health domains often refer to

frailty—a concept used to identify physiologically vulner-

able older adults. Although there is no standard definition

of frailty, operationalizations usually include the sum of a

number of frailty markers, e.g., weakness, poor endurance,

weight loss, low physical activity, and slow gait speed

(Fried et al. 2001). Measures are commonly validated by

their ability to predict negative outcomes, e.g., death, dis-

ability, or institutionalization (Fried et al. 2004; Mitnitski

et al. 2005; Rockwood et al. 2004, 2006). Although there

are several studies estimating the proportion of frail people

in the population (Brayne et al. 2001; Fried et al. 2004), to

the authors’ knowledge, there are no studies looking at how

proportions have changed over time. However, a few

studies have investigated trends of multiple chronic con-

ditions and disabilities. One study analyzed the prevalence

of at least three unspecified longstanding diseases between

1980 and 2002 in the Swedish population aged 65–

84 years. Predicted proportions for 70-year olds increased

from 19 to 23% for men and from 25 to 30% for women.

Prevalence rates of specific conditions included in the same

study, heart disease, hypertension, and diabetes, also

increased significantly between 1988 and 2000 (Rosén and

Haglund 2005). A Swedish study based on the same data as

this study used the concept of complex health problems

defined as having serious problems in at least two of three

domains: diseases/symptoms, mobility, cognition/commu-

nication (Meinow et al. 2006). Complex health problems in

the population aged 77 years and older increased from 19

to 26% between 1992 and 2002. Compared to the definition

of frailty as a state of purely physiologic vulnerability, the

concept of complexity identifies individuals experiencing

the cumulative effects of disease-related, functional, and

cognitive limitations and being overtly functionally com-

promised (Whitson et al. 2007).

Many studies have analyzed the association between

health problems—single items as well as measures of

frailty—and mortality. One explanation for decreasing

mortality rates at the same time as morbidity seems to be

worsening among the oldest old is an increase of ‘‘sick

survivors’’ (Rosén and Haglund 2005). Even elderly people

who were once considered to have a very high mortality

risk now seem to be surviving longer (Crimmins and Saito

2001). During the 1990s progress in treatment of cardio-

vascular disease contributed substantially to prolonged life

expectancy (Boersma et al. 2003; Topol 2004). In partic-

ular, survival among even very old people with stroke and

cardiac infarct has improved (Rosén and Haglund 2001,

2005), especially among men (Peltonen et al. 2000).

However, many survivors continue to have chronic health

problems.

Countries with a high proportion of elderly people and

high life expectancy may be seen as forerunners in regard

to population aging. Sweden has one of the world’s oldest

populations in regard to the proportion of people aged 80 or

older, 5.5% in 2006. Life expectancy at birth 2006 was

82.9 years for women and 78.7 years for men. At the age

of 80, average life expectancy was 7.6 years for men and

9.4 years for women (Statistics Sweden 2007). While

measures of functional ability among Swedes aged 65 and

older showed general improvement during the 1980s and

the beginning of the 1990s, the development after 1995 has

been less positive (Parker et al. 2006), possibly reflecting

‘‘the emergence of a very frail old population,’’ as proposed

by Robine and Michel (2004).

Mortality trends are usually monitored for the entire

older population or for specific diseases. However, it

remains unknown whether the decrease in mortality is a

general trend in the older population or if there are specific

subgroups that have experienced a more favorable devel-

opment than others. Especially, little is known about trends

in mortality risk among the most vulnerable subgroup of

the oldest old. Has the association of complex health

problems and mortality changed during the 1990s? And

who has benefited most? For example, is the association of

complex health problems and mortality different for men

and women, for different age groups, and is it dependent on

educational attainment? And have possible sex, age, and

educational differences changed over time?

The aim of this study was to investigate change in the

relation of mortality risk and complex health problems

among persons aged 77 years and older between 1992 and

2002. Moreover, we ask if the association of complex

health problems and mortality differed for subgroups of the

older population in regard to gender, education, and age.

Methods

Sample

The Swedish Panel Study of the Living Conditions of the

Oldest Old (SWEOLD) is a continuation of the Swedish

Level-of-Living Survey (LNU), a panel interview con-

cerning different aspects of the living conditions of the

Swedish population aged 18–75. SWEOLD 1992

(n = 537) and 2002 (n = 561) consists of all persons who

had been included in at least one LNU but who passed the

upper age limit. The samples are representative of the

population aged 77 years or older and comprise approxi-

mately 1% of the Swedish population in this age group

(Lundberg and Thorslund 1996). Response rates were 95%

in 1992 and 89% in 2002. In both studies professional

interviewers conducted structured interviews with subjects.
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Telephone interviews were conducted in some cases (6 and

7%), mainly due to unwillingness to receive an interviewer

in the home. In cases where the respondent could not be

interviewed, due to cognitive impairment or severe illness,

a close relative or caregiver was interviewed (12 and 13%).

Distribution of interview mode (direct, proxy, telephone)

changed only marginally between the two surveys. The

percentage of persons living in institutions (13 and 15%),

age, and gender distributions reflect the national average

for the 2 years. Prevalence rates over time may be sensitive

to a number of methodological features, e.g., question

wording, sample frame, the mode of interview, and non-

response (Freedman et al. 2004). In this study, items were

identical for 1992 and 2002.

Study variables

Complexity in health problems was measured by three

health-related domains that are essential for the individual

in maintaining independent living and relevant for planning

of adequate medical care and social services: diseases/

symptoms, mobility, and cognition/communication. As

described in a previous study, people with serious problems

in two or three of these domains were considered to have

complex health problems (Meinow et al. 2006).

Variables were selected to represent a variety of health-

and function-related problems. In order to make nationally

representative estimates for the population aged 77 and

older, measures were used that were available for all

respondents, including proxy-interviewed (one exception is

the cognition test, see below). Furthermore, because we

were primarily interested in an individual’s physical

capacity we used measures that are less sensitive to envi-

ronmental change (e.g., housing standard, assistive tech-

nology) and changes in gender roles, i.e., mobility items

were used rather than Activities of Daily Living (ADL).

Diseases/symptoms

This domain was based on a list of common diseases and

symptoms. The question was asked ‘‘Have you had any of

the following diseases or symptoms during the last

12 months?’’ followed by a list of both diseases and

symptoms. Individuals specified whether they had had no,

mild, or severe problems with respect to general fatigue/

sleeplessness, dizziness, leg ulcers, diabetes, stomach pain,

myocardial infarction/other heart problems, stroke,

breathlessness, chest pain, hypertension, joint pain, back

pain, and shoulder pain. ‘‘No’’ was coded as 0, ‘‘Yes, mild

problems’’ was coded as 1, and ‘‘Yes, severe problems’’

was coded as 3. Body Mass Index (BMI) was a single item,

and a BMI under 16 was coded as severe underweight (3),

between 16 and under 22 as mild underweight (1), and 22

or more as not underweight (0) (Andersen 2003). A sum-

med index was constructed and a cutpoint for ‘‘serious

health problems’’ was determined, comprising the highest

quintile for 1992. Persons belonging to that category had,

e.g., at least three severe diseases/symptoms or two severe

and three mild. The same cutpoint was used for the 2002

sample, resulting in a prevalence rate of 31.7% (Meinow

et al. 2006).

Mobility

Mobility was a domain consisting of four items. Respon-

dents were asked if they could walk 100 m fairly briskly

without difficulties, walk up stairs, rise from a chair

without difficulty, and stand without support. Possible

responses were ‘‘Yes’’ (0) and ‘‘No’’ (1). Persons having at

least three limitations were considered to have serious

mobility problems, comprising 20.6% of the 1992 sample

and 26.9% in 2002 (Meinow et al. 2006).

Cognition/communication

Cognition was tested with items from the Folstein Mini-

Mental State Examination (Folstein et al. 1975; Parker

et al. 1996). Due to interview time constraints, items were

selected for a total of 18 of the 30 original points. From the

total possible score of 18, a previous study determined a

cutoff using corresponding items in a larger Swedish study

(HARMONY) that included the entire MMSE as well as

clinical diagnoses of dementia. In HARMONY identically

scored MMSE items were examined against clinical

dementia diagnosis and the cutoff \12 best distinguished

demented from non-demented (Gatz et al. 2005; Palmer

et al. 2002). In our studies, we used this previously deter-

mined cutoff. Among the direct interviews, 13.1% scored

below the cutoff and 2.2% did not do the test. For the

indirect interviews, we studied interviewer notes and

comments from relatives or care personnel concerning the

reason for proxy interview. The vast majority of proxy-

interviewed persons were too sick or weak to participate in

an interview; common comments were ‘‘confused,’’

‘‘demented,’’ and/or ‘‘suffering from aphasia.’’ Therefore,

respondents who scored below cutoff in the test or did not

do the test or were not able to be interviewed directly were

coded as having serious cognitive and/or communication

problems, resulting in prevalence rates of 26.3% in 1992

and 32.4% in 2002.

Education was based on years of schooling. This was

dichotomized into grade school or above.
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Statistical methods

Date of death for all the deceased was collected from

population registers and mortality was followed from the

day of the interview until 20 July 1996 for the 1992 study

and 12 April 2007 for the 2002 study, comprising an

equally long follow-up time for both surveys of on average

1,625 days (about 4 years and 5 months). During this fol-

low-up time 39.1% (211 individuals) of the 1992 study and

40.3% (226 individuals) of the 2002 study died.

Cox proportional hazard regressions were used to ana-

lyze mortality risk. In a first step, a general model was run

including the number of domains with serious health

problems, survey year, sex, age, and education. The risk of

a variable was expressed as a hazard ratio (HR) with a

corresponding 95% confidence interval (CI). Time under

risk was measured in days from the interview until date of

death or censoring.

In a second step we analyzed whether the association

between complex health problems and mortality was dif-

ferent for the two survey years, for men and women, for

different ages and levels of education. Thus, in order to

analyze if the association of complex health problems and

mortality had changed between 1992 and 2002, an inter-

action term of the number of health domains with serious

problems and survey year was included, controlling for

age, sex, and education. Correspondingly, interaction terms

for the number of health domains with serious problems

and sex, the number of health domains with serious prob-

lems and age, and the number of health domains with

serious problems and education were also included, one at

a time, in order to test whether the association of complex

health problems and mortality differed by sex, age, or

education.

In a third step, we tested whether sex, age, and educa-

tional differences in the association of health problems and

mortality had changed between 1992 and 2002. We used

three-way interactions between the number of domains

with serious problems, survey year, and the other inde-

pendent variables, one at a time.

Results

Descriptives

Table 1 describes the sample characteristics. Between 1992

and 2002 the proportion of individuals with complex health

problems, i.e., serious problems in at least two of the three

health domains, increased from 19 to 26% (24% when

controlling for age). The proportion of persons with serious

problems in one domain also increased significantly. Vice

versa, the proportion of persons reporting no serious limi-

tations decreased by one-fourth, from 56 to 42% (45%

when controlling for age). Changes in prevalence rates of

individuals having serious problems in 0, 1, or 2–3 health

domains persisted when controlling for differences in the

age composition in the two survey years. In both survey

years complex health problems were more common among

women than among men.

In both surveys, about 40% were men and 60% were

women. During the 10-year period, the youngest age group,

77–79 years, decreased significantly from 26 to 20%

whereas those 85 years or older increased from 31 to 38%.

The percentage of individuals with education beyond grade

school increased significantly from 23 to 31% between

1992 and 2002.

During the 4-year follow-up 211 individuals (39%) from

the 1992 survey died, and 225 (40%) from the 2002 survey.

The only significant change in mortality between the sur-

veys occurred among men with complex health problems.

In this group, the proportion of deceased during the 4-year

follow-up decreased by one-third, from 94 to 64%. Among

persons with education beyond grade school there was a

tendency toward increased mortality.

Survival analyses

Table 2 presents hazard ratios for the whole sample.

Compared to individuals with no serious problems in any

domain those with serious problems in one domain had a

2.2 times higher mortality risk and those with complex

health problems had a 4.1 times higher risk, showing that

the included health domains had good predictive validity.

Men had a 62% higher risk than women. Mortality risk

increased with age, by approximately 10% for every year.

Education showed no significant effect on mortality risk.

Results were similar when using years of education as a

continuous variable in the analyses (not shown). Controlled

for age, sex, number of domains with serious health

problems, and education, mortality risk decreased signifi-

cantly by 20% during the 10-year period.

In order to analyze if the association of complex health

problems and mortality differed by survey year, age, sex,

and education, interactions between the number of

domains with serious problems and the other independent

variables (survey year, sex, age, education) were tested.

Results showed no significant effects. However, there was

a tendency of lower mortality risk for men with complex

health problems compared to women (HR 0.67;

P = 0.109) and a higher mortality risk for individuals with

complex health problems having only basic education

compared to those having more than basic education

(HR 1.49; P = 0.139).
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Three-way interactions between the number of domains

with serious problems, survey year, and the other inde-

pendent variables, one at a time, were used to test if sex

differences, age differences, and educational differences in

the association of health problems and mortality had

changed between 1992 and 2002. Results revealed that sex

differences in the association of the number of domains

with serious problems and mortality changed significantly

between 1992 and 2002 (P = 0.001) (not shown).

On the basis of these results and in order to make results

from three-way interactions more readable, a categorical

variable was constructed combining survey year, sex, and

number of domains with serious problems, thus having 12

categories. This variable was entered into Cox regression

models controlling for age and education. Table 3 shows

hazard ratios (HR) for the 12 categories. Women in 1992

without serious problems in any health domain were the

reference group.

Table 1 Baseline SWEOLD sample characteristics 1992 and 2002

Characteristics 1992 (n = 537) 2002 (n = 561) P valuea 1992 2002 P valuea

% (n) % (n) % (n) Deceased

during follow-up

% (n) Deceased

during follow-up

Number of domains with serious problems among

Menb

0 64.9 (137) 50.9 (115) 0.048 30.7 (42) 33.0 (38) 0.685

1 20.4 (43) 29.6 (67) 0.030 62.8 (27) 46.3 (31) 0.090

2–3 14.7 (31) 19.5 (44) 0.174 93.5 (29) 63.6 (28) 0.003

Womenc

0 49.8 (161) 36.6 (120) 0.001 18.6 (30) 15.8 (19) 0.541

1 28.2 (91) 32.6 (107) 0.359 45.1 (41) 40.2 (43) 0.490

2–3 22.0 (71) 30.8 (101) 0.029 59.2 (42) 65.3 (66) 0.408

Alld

0 55.8 (298) 42.4 (235) \0.001 24.2 (72) 23.8 (57) 0.980

1 25.1 (134) 31.4 (174) 0.027 50.7 (68) 42.5 (74) 0.151

2–3 19.0 (102) 26.2 (145) 0.007 69.6 (71) 64.8 (94) 0.432

Sex

Males 39.5 (212) 40.6 (228) 0.694 46.2 (98) 42.5 (97) 0.494

Females 60.5 (325) 59.4 (333) 0.694 34.8 (113) 38.7 (129) 0.291

All 100.0 (537) 100.0 (561) 39.1 (211) 40.3 (227) 0.692

Age group

77–79 25.5 (137) 20.0 (112) 0.028 24.8 (34) 21.4 (24) 0.529

80–84 43.4 (233) 42.1 (236) 0.658 33.5 (78) 34.7 (82) 0.772

85? 31.1 (167) 38.0 (213) 0.017 59.3 (99) 56.3 (121) 0.628

Mean age ± SD 83.0 ± 4.21 83.7/83.0 0.003f

Educatione

Only grade school (6-8 years) 76.9 (413) 68.4 (384) 0.002 41.6 (172) 40.4 (155) 0.713

Beyond grade school 22.5 (121) 30.7 (172) 0.002 30.6 (37) 41.3 (71) 0.062

Mean years ± SD 7.4 ± 2.47 (534) 8.0 ± 3.03 (556) 0.001f

Proportion of deceased during 4-year follow-up
a P values for differences between 1992 and 2002, calculated with chi-square tests
b Due to missing mobility data, two cases in 1992 and five in 2002 were excluded
c Due to missing mobility data, one case in 1992 and two in 2002 were excluded
d Due to missing mobility data, three cases in 1992 and seven in 2002 were excluded
e Due to missing data on education, three cases in 1992 and five in 2002 were excluded
f P values for differences between 1992 and 2002, based on standard errors from bootstrap resampling with 1000 replications. In case of skewed

variables the bootstrap method is an appropriate method for significance testing of differences between means. Based on a large number of

random samples from the study-sample, differences between the mean values for 1992 and 2002 are performed for each of these samples. Based

on the distribution of these differences, P values and standard errors are calculated
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Among individuals with serious problems in no or one

domain, women had lower 4-year mortality risk than men

both in the 1992 survey and the 2002 survey. These groups

showed no significant change in mortality risk over time.

By contrast, among persons with serious problems in at

least two domains, sex differences in mortality risk chan-

ged significantly between the two survey years. Men with

complex health problems showed a considerable decrease

in mortality risk whereas women’s mortality risk did not

change significantly. Thus, the decrease of mortality risk

among men with complex health problems accounted for

the decrease in mortality risk between 1992 and 2002 when

looking at the whole sample as done in Table 2. When

testing each of the three health domains separately, a

similar pattern of decreased mortality risks among men was

found (not shown). Accordingly, no single health domain

accounted for the decrease in mortality risk among men

with complex health problems.

Discussion

In this study changes in the relation of complex health

problems and 4-year mortality risk were analyzed in two

representative samples of the Swedish oldest old 1992 and

2002. In addition the question was addressed if trends in

the association of complex health problems and mortality

differed by sex, education, and age.

The presence of complex health problems, measured as

having serious problems in at least two of three health

domains, was a strong predictor of 4-year mortality in both

1992 and 2002, independent of age, sex, and education.

When looking at the whole sample, mortality decreased by

20% between 1992 and 2002, independent of all other

variables.

A closer look at subgroups of the oldest old indicated

that sex differences in the association of complex health

problems and mortality changed over the 10-year period. In

general, women had lower mortality risks than men at all

levels of health status. However, the significant decrease in

mortality risk among men with complex health problems

between 1992 and 2002 eliminated the sex difference in

this most vulnerable group. Men with complex health

problems accounted for the general decrease in mortality

risk between 1992 and 2002. A similar decrease in

Table 2 Number of domains with serious problems and mortality 1992–1996 and 2002–2006, hazard ratios from multivariate Cox regression

Hazard ratio P value 95% Confidence interval

Number of domains with serious problems

0 1.00

1 2.17 \0.001 1.70–2.77

2–3 4.06 \0.001 3.17–5.20

Sex

Women 1.00

Men 1.62 \0.001 1.34–1.97

Higher age 1.10 \0.001 1.08–1.12

Education

Beyond grade school ([6–8 years) 1.00

Only grade school (6–8 years) 0.99 0.955 0.80–1.24

Year of interview

1992 1.00

2002 0.80 0.021 0.66–0.97

Table 3 Mortality risk for men and women by year of interview and

number of domains with serious problems

Number of domains

with serious

problems

1992a 2002a 2002/1992b

Women

0 1.00 0.80 0.80 (0.447)

1 2.61 (\0.001) 2.05 (0.001) 0.79 (0.275)

2–3 4.23 (\0.001) 4.40 (\0.001) 1.04 (0.846)

Men

0 1.94 1.85 0.95 (0.826)

1 3.59 (0.015) 3.37 (0.014) 0.94 (0.816)

2–3 12.45 (\0.001) 3.82 (0.004) 0.31 (\0.001)

Hazard ratios from Cox regressions, controlled for age and education.

P values in parenthesis
a Significance tests for differences in mortality risks compared to

persons having no serious problems in any domain for each sex and

survey year
b Quotient of hazard ratios for 2002 compared to 1992. Significance

tests for mortality risk differences between 1992 and 2002
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mortality risk for men was found when looking at each of

the three domains separately. Thus, no single domain

accounted for the decreased mortality among men with

complex health problems.

Trends in old-age mortality reflect the complex interplay

of cohort factors, period factors, and a combination of both.

Cohort factors include, e.g., sociodemographic change.

Period factors comprise, e.g., medical care developments

and access to medical care. Changes in health behavior, for

example, may imply a combination of both period and

cohort effects.

To the authors’ knowledge there are no similar studies

comparing mortality risks for the most vulnerable sub-

groups of the oldest old over time. However, some trends

in mortality and morbidity support our findings of

decreasing sex differences in mortality risk among the most

vulnerable oldest old.

In the general population, demographic trends have

shown a narrowing of the gender gap in several OECD

countries since the mid-1980s, and this trend is expected to

continue in the future (OECD 2007). Between 1992 and

2002, the survey years of this study, the average life

expectancy at 65 years in Sweden increased with 0.7 years

for women and 1.4 years for men (Statistics Sweden 2007).

Thus, decreased mortality for subgroups of the elderly

population, e.g., the frailest men, could contribute to the

trend of converging mortality risks for men and women

seen in the general population.

Cardiovascular diseases continue to be the dominating

causes of death above the age of 75 in Sweden (NBHW

2009). However, mortality from these diseases has

decreased considerably in Sweden and other countries

(Boersma et al. 2003; Rosén 2006; Topol 2004), and this is

the main factor for an increase in life expectancy in recent

years (NBHW 2009). Since cardiovascular diseases are

more common among men, the potential gains from

healthcare interventions and progress in treatment are lar-

ger for men than for women (Persson et al. 2006; Rosén

and Haglund 2005). As the symptom/diseases domain in

our study comprises several indicators of cardiovascular

problems, this could contribute, to some extent, to our

results of a decrease of mortality risk between 1992 and

2002 among men with complex health problems but not

among women. However, since cardiovascular diseases

comprise rather specific health measures, their weaker

relation to mortality constitutes no single explanation of

our results.

In our study mortality risk among men and women

without any serious problems or with serious problems in

only one domain did not change significantly between the

two survey waves. Accordingly, persons with extensive

health problems may have benefited more from advances in

medical care than relatively healthy individuals. This is in

line with the hypothesis that increased longevity in Sweden

in the 1990s was mainly due to successful life-saving

interventions from medical care whereas it was healthier

lifestyles that contributed substantially to prolonged life

expectancy in the 1980s (Rosén and Haglund 2005).

Decreased mortality risk among men with complex

health problems but not among women could also emerge

due to gender inequities in access to healthcare. A recent

Swedish study on the general adult population reported that

women have to wait longer for treatment and receive less

advanced physical examinations (Swedish Association of

Local Authorities and Regions 2007). Women are less

often prescribed newer and more expensive drugs than men

(NBHW 2004; Swedish Association of Local Authorities

and Regions 2007) and are more often exposed to inap-

propriate drug use (Johnell et al. 2009). Sweden is not

alone in providing preferential treatment. Research from

England and Wales found that coronary revascularization

is less often provided for women and older people (Shaw

et al. 2004).

Another contributing factor could be convergence in

risk-factor behaviors (e.g., smoking) among men and

women (OECD 2007). However, increased prevalence of

smoking among younger generations of women has so far

only led to a moderate increase of smoking prevalence

among the oldest old. The inclusion of information about

actual or previous smoking habits in this study did not

affect results (not shown).

As discussed above, trends in the association of complex

health problems and mortality apparently differed for men

and women. However, age and education did not seem to

affect the association between complex health problems

and mortality. However, this study only included persons

77 years and over; younger age groups may show different

patterns. For example, a study in men aged 65 and above

found that the association between frailty and mortality

was stronger in younger than in men older than 80 (Caw-

thon et al. 2007). However, these results referred to a

clinical study based on a community dwelling sample with

additional eligibility criteria and may, therefore, differ

from population-based results.

Several studies demonstrated that socioeconomic

inequalities in mortality persist even among older people

(Bassuk et al. 2002; Huisman et al. 2004). By contrast, in

this study education was not significantly related to mor-

tality when taking health problems into account. However,

complex health problems were more common among

individuals with only basic education (Meinow et al.

2006) thereby creating higher vulnerability among low

educated people. Similar to an American study (Clark

et al. 2007), there was no evidence of educational dif-

ferences in morality risk among people with complex

health problems.

Eur J Ageing (2010) 7:81–90 87

123



The sample and measures in this study are specific in

several respects. Compared to many clinical studies of

multimorbidity in this study the classification of the most

vulnerable subgroup of the oldest old is rather crude and

not intended to be used as a clinical screening instrument

for initiating medical treatment. Rather, measures were

selected to reflect serious problems in three domains

important for the individual in maintaining independence

and well-being, as well as for social policy concerning

medical and long-term care, and support to informal

caregivers.

Apart from the cognition test, the health indicators used

in this study are self-reported. When analyzing self-

reported items, there is always uncertainty about the extent

to which changes over time can be attributed to changes in

reporting and environmental modifications. For example,

an increase of the prevalence of health problems may be

due to higher awareness and more frequent diagnosing in

later cohorts. More frequent use of assistive devices,

housing adaptations, and better accessibility, on the other

hand, may lead to decreased reporting of disability. How-

ever, a study carried out with the same SWEOLD data

confirmed the significant worsening of health between

1992 and 2002 when examining objective tests of function

(peak flow, physical performance). Tests are less sensitive

to reporting differences, rising expectations, and environ-

mental modifications (Parker et al. 2005). Furthermore, we

analyzed self-reported measures of mobility as these are

probably less sensitive to environmental modifications

compared to ADL.

Studies on the association of mortality and health

problems in multiple domains—often based on frailty or

multimorbidity—are often clinically based, or based on

specific eligibility criteria and do not reveal results for the

whole older population (Cawthon et al. 2007; Purser et al.

2006). Compared to many surveys from larger countries,

the SWEOLD samples are small. However, they are rep-

resentative of the Swedish population aged 77 years and

older since non-response was low in both surveys, and

institutionalized, cognitively impaired persons and proxy

data were included. This is of particular importance since

individuals with complex health problems probably are

overrepresented among older adults living in institutions

and among persons interviewed by proxy. Even if the

institutionalized population in countries is small, its

inclusion is important as thresholds for access to institu-

tions change over time, thereby influencing prevalence

rates of health problems among those living in the

community.

This study did not include information about incidence

of health problems. However, even if dates of diagnoses

were available, health problems may have existed some

time before and may develop gradually. This applies for

both the 1992 and the 2002 survey and probably did not

affect comparisons of mortality risks between the two

survey waves. SWEOLD design and fieldwork were similar

in both survey years, and only identical items were used in

this study.

Conclusion

Using a multidimensional measure of complex health

problems in two representative samples of the Swedish

population aged 77 years and older, including institution-

alized persons and proxy data, revealed a substantial

decrease of mortality risk among men with complex health

problems during the 10-year period. Prevalence rates of

multiple health problems have increased during the past

two decades (Meinow et al. 2006; Rosén and Haglund

2005). Many who today survive medical events will later in

life contract other diseases and functional impairments,

e.g., depression or cancer (Ladwig et al. 1994; Persson

et al. 2006; Rosén and Haglund 2005; Waidmann and Liu

2000). This has implications for the individual and their

families who may face longer periods of complex health

problems and dependency. It will also place increasing

demands upon medical and social services. Old-age mor-

tality has been shown to be highly plastic and susceptible to

many factors, e.g., change in behavioral risk factors like

smoking, changes in alcohol consumption, improvements

in the living conditions and health care (Janssen et al.

2004). Therefore, it is important to investigate change in

the relation of multiple health problems and mortality for

different subgroups of the older population in other coun-

tries and for longer time periods.
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