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SUMMARY

The aim of this 17-year Cracow (Poland) study was to examine and identify the determinants most responsible for the relationship between
self-rated health and mortality in non-institutionalized elderly people. Base-line data were collected in a simple random sample of 2,605 Cracow
residents, aged 65 years and over. The vital status of all individuals under study was established by monitoring city records. Death certificates
were obtained for the deceased and coded according to the underlying cause of death.

Predictors related to self-rated health, developed using the results of principal component analysis, were modelled on three indexes: individual
predisposition (to disease based on family history), caring about health in the past, and attitudes toward health.

Cox multivariate analysis confirmed the significant role of self-rated health in the mortality patterns of women (HR = 1.18). Those who cared
greatly about health in the past had a lower mortality risk than those who cared poorly (HR = 1.19). In men, a positive attitude towards health
remained an independent predictor of mortality (HR = 1.20). Multivariate regression models found self-rated health to be a significant independent
predictor of mortality only in women with a low level of individual predisposition (hazard ratio for self-rated health = 1.35) and in those with a positive
attitude towards health (hazard ratio for self-rated health = 1.16).
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INTRODUCTION The social situation of elderly people in Poland remains
slightly different from that reported in some Western European
The elderly population of Poland (i.e., those aged 65 years countries. These differences are mostly a consequence of different
and over) now make up 12.8% of the general population, ap- individual life experiences, with such contributing factors as cul-
proximately 4.9 million people. Compared to 3.6 million people  tural background, socio-economic conditions, different patterns
in 1986, this number then reached 9.5% of the general population.  of vocational and family life, religious activity, and patterns of
Demographic trends and prognoses predict a steadily growing  social integration and functioning. These differences can also be
number of older people in the general population. This demo- explained by macrosocial differences which exist in economic
graphic shift in population structure, with women making up the  conditions, health insurance and social welfare systems, and
majority of the elderly population (62.6%), is caused by excessive  frequency of social support.
mortality trends among middle-aged men and by lower average A large body of research already covers the non-medical fac-
life expectancy for men compared to women. In 1986 and 2003, tors which determine mortality patterns in the elderly, such as
at age 0, life expectancy for women was 75.3 and 78.8 years, economic conditions, role of social ties, social network and role
respectively, compared to 66.9 and 70.4 years, respectively, for  of performance (3—12). Numerous long-term studies have focused
men. In 1986 and 2003, at age 60, women could expect to live on the validity of self-rated health as a predictor of mortality
19.9 and 22.2 years, respectively, compared to 15.3 and 17.2 years, among older people. A review of over thirty community studies
respectively, for men. The average longevity of elderly women on self-rated health and mortality patterns showed that self-rated
currently exceeds that of men by 5 years (1, 2). health appears to act as a predictor of mortality, independent from
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medical, behavioural, and psychosocial risk factors (13, 14).
Though a relationship between self-rated health and mortality
was not necessarily found in all cases, in most studies, the risk of
death was higher for extremely poor health scores. This relation-
ship has been better documented for men than for women. The
results of these studies confirmed two- or even three-fold higher
mortality in elderly persons of both genders who rated their health
as poor (13—17).

Interpreting the role of self-rated health in mortality patterns,
including the mechanisms responsible for individual perceptions
of health, varied between investigators (18-24).

Numerous studies have examined the correlations which ex-
ist between self-rated health and other health indicators, such
as morbidity and disability. However, over time, a shift was
observed in the approach to describing the relationship between
self-rated health and other health indicators. Earlier studies, which
concentrated on the somatic determinants of self-rated health,
suggested further investigations focus more on psychosocial
factors known to impact the perception of health (20, 22, 25,
26). These factors include the expectations of the individual to
the tasks imposed upon them by their environment, family, co-
workers, and friends.

Still, the question remains as to what relationship exists be-
tween self-rated health in older age and health-related attitudes
and behaviours at earlier stages of life. Answering this question
should incorporate objective health experiences, including level
of functional status and social activity (i.e., occupational and
family background).

For the purposes of this study, we interpreted “perception of
health” to result from a spontaneous assessment, related practices,
or changes with regard to one’s enduring self-concept (27). Idler
and Kasl suggested self-rated health reflects a personal estimate
of longevity, and knowledge of familial risk factors. These risk
factors include vulnerability to specific diseases and patterns of
longevity, both based on experiences of age and the mortality of
parents and grandparents. Despite the general predictive power
of subjective health, little more is known about it in any more
specific terms (28).

AIM OF THE STUDY

The aim of this 17-year Cracow (Poland) study was to examine
and identify the most important determinants responsible for the
relationship between self-rated health and mortality in noninsti-
tutionalized elderly people.

This study worked out a model which took into account the
following dimensions of health-related behaviour: concern about
health, willingness to seek medical care, beliefs and attitudes with
respect to personal health (motivation), perceived own vulner-
ability, and past experience with illness. This model was based on
health motivation and personal vulnerability, based on the Health
Belief Model developed by Becker and Maiman (29).

MATERIAL AND METHODS

Base-line data for this study come from a socio-medical survey
conducted in 1986-87. This survey was part of an epidemiologi-

cal study evaluating the health status of elderly people resident
in Cracow. The vital status of all individuals under study was
established by monitoring city records. Death certificates were
obtained for the deceased until December 31, 2003 and coded
according to the underlying cause of death.

The population under study consisted of a simple random sam-
ple of noninstitutionalized persons, aged 65 and over, resident in
Cracow’s city centre. A randomized sample of 2,999 individuals
(1,021 men and 1,978 women) was chosen from a reference group
of 8,055 residents (2,529 men and 5,526 women). Not included
in the study were 394 individuals (119 men and 275 women), for
reasons including death, moving out of Cracow, or declining to
participate. The final sample (n = 2,605) represents 87% of the
original sample population. Of the final group, 2,054 individuals
(754 men and 1,300 women) were interviewed in an outpatient
clinic and 551 individuals (148 men and 403 women), who could
not attend the outpatient clinic due to health reasons or other
circumstances, were interviewed in their homes.

Respondents were interviewed by specially trained interview-
ers, who used a structured questionnaire to measure self-rated
health, previous and current attitudes towards health, health
and illness behaviours in the past, frequency of seeking medical
help, having the will to live, and self-assessing the hierarchy of
one’s life values (e.g., family, work, religion, knowledge, health,
and wealth). There were also questions about chronic health
conditions, level of instrumental daily living, physical activity,
mobility (e.g., cooking meals, walking inside and outside one’s
home, shopping, and doing light and heavy housework), lifestyle
(e.g., smoking and physical activity), and leisure time activities
(e.g., gardening, walking, and leaving the city on weekends and
holidays). Socio-demographic data included the gender of the
respondent, education, occupation, place of birth, structure of
household, living arrangements, marital and family status, and
past and present occupational activity. All base-line interviews
were conducted between January 1986 and December 1987.

The model which examined predictors of health (attitudes
toward health and individual predisposition) was based on the
variables presented in Table 1, which contains also scoring of
answers for these variables. The principal component analysis was
used to select variables to create indexes measuring individual
predisposition (based on family history), caring about health in
the past and attitudes toward health. Index values were calculated
by summing the scores obtained for these variables.

Health status assessment was based on the following indica-
tors:

* Self-rated health was based on question: “How do you gener-
ally evaluate your health status?” Respondents chose from five
possible answers, ranging from very good (5 points) through
good (4), fair (3), bad (2) and very bad (score 1). In analyses
leading to assess predictors of self-rated health, was this vari-
able used as a binary variable, where a score of 4-5 points was
defined as good self-rated health and a score of 1-3 points was
defined as poor self-rated health.

« Number of chronic conditions reflected the following dia-
gnoses: chronic and acute respiratory diseases, asthma, hyper-
tension, ischemic heart disease, cardiac infarction, other heart
diseases, gastric and duodenal ulcer, diabetes, and rheumatoid
diseases.

48



Table 1. Topics, answers, and scores included in indexes of individual predisposition, caring about health, attitudes toward

health, and self-rated health

Topic Answers Score
Family members are generally healthy yes 2
(i.e., never or rarely sick) no
over 90 yrs
. . over 80 yrs
Longevity of family members over 70 y7s
less then 70 yrs
greatly
Caring about health in the past average
(self-belief) rather poorly
poorly
T ) . yes
Study participant is generally healthy (i.e., never or rarely sick) o

always contacts doctor immediately

Seeking medical attention (i.e., professional consultation) when needed

sometimes delays contact with doctor

reports to doctor only when very sick

definitely not
Lacks the will to live rather yes
definitely yes
- . yes
Health is a highly valued domain o
Itis better to take care of health yes
(self-belief) no
Health/sickness are dependent on one’s health related behaviours yes
(self-belief) no

PN IR PN WIEREINDWERINDPRPINDNWOIR RPN W(S|—

» Level of functional activity was a sum score reflecting par-
ticipation in one or more of the following activities: light
household chores (1 point), preparing meals (2), shopping (3
points), and heavy housework (e.g., cleaning floors, windows)
(4 point). Mobility outside the household was measured where,
in the absence of an elevator, 0 points signifies no outside
mobility despite living on the first floor, 1 point signifies go-
ing for one walk per week with a flat located on the first to
fourth floor and 2.5 points with a flat located on the fifth floor
or higher, and 4 points for taking two walks per week despite
living on the fifth floor or higher.

Physical activity was assessed by measuring fatigue brought
on by mobility. Scores were summed for difficulty (if any)
associated with walking at ground level and difficulty (if any)
associated with climbing stairs. A lack of fatigue after walking
at ground level or climbing stairs equalled 3 points. Mobility
on the ground level associated with fatigue, but without the
need to relax, or reporting the need to relax after climbing two
or more flights of stairs equalled 2 points. Needing to relax
while walking at ground level or needing to relax at each flight
of stairs equalled 1 point.

Categorized variables were used to examine the relationship
between indexes of individual predisposition, caring about health
in the past, and attitudes toward health (i.e., health assessment and
self-rated health). Univariate and multivariate logistic regression
models were used to evaluate the influence of the dimensions

measured in these indexes. Dimensions were adjusted for socio-
demographic variables (e.g., age, place of birth), level of educa-
tion, occupation, quality of living conditions (e.g., central heating,
coal-burning stove, bathroom), structure of household, physical
activity, smoking, number of chronic health conditions, level of
functional activity, and fatigue associated with mobility.

Risk of death was calculate using univariate and multivariate
Cox proportional hazard models.

Firstly, analysis describing patterns of mortality in the elderly
assessed the role of self-rated health adjusted for demographic
variables (e.g., age, place of birth), level of education, occupa-
tion, quality of living conditions, structure of household, physical
activity, number of chronic health conditions, level of functional
activity, fatigue associated with mobility, smoking, and the in-
dexes of individual predisposition to disease, caring about health
in the past, and attitudes toward health, respectively.

Secondly, analysis was performed to examine the role of these
indexes as factors modifying the relationship between self-rated
health and mortality patterns. Mortality risk in relation to self-
rated health was conducted separately in participants with high
vs. low individual predisposition, caring greatly vs. little about
health in the past, and in groups with positive vs. negative at-
titudes toward health. Models were subsequently adjusted for
those variables used in the first step.

Analysis was performed using SPSS 12 PL for Windows
statistical package.
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RESULTS

Base-line Characteristics of the Study Population

Demographic and social characteristics of the 2,605 partici-
pants showed that, at the base-line study performed in 1986-87,
there were 902 (34.6%) men and 1,703 (65.4%) women, mean
age 72.0 years. More women (50.1%) than men (21.0%) reported
the lowest form of education (i.e., primary school or no formal
education). Low occupational status was confirmed by 48.2%
men and 58.3% women. The average occupational history for
men was 36.2 years and 25.5 years for women. Living alone
was reported by 35.9% of women and 15.5% of men. Widows
dominated in the female group (50.4%), while most men remained
married (74.3%). Having children was reported by 81.6% of men
and 70.0% of women.

More women (23.2%) than men (18.9%) self-rated their present
health as fair or bad. Gender-related differences were observed for
hypertension and myocardial infarction as well as mean number
of chronic health conditions (males 1.94 vs. females 2.31). More
men (14.7%) than women (8.5%) confirmed a low level of func-
tional activity. Fatigue brought on by physical activity was more
frequently encountered in women (36.5%) than in men (23.1%).
Lacking the will to live was reported by 4.7% of women and
3.0% of men. Despite retirement, more men (15.2%) than women
(4.8%) continued to work.

Characteristics of the Developed Indexes
Based on the results of principal component analysis (Table 2)

of variables presented in Table 1, three indexes were created:

1. Index of individual predisposition (based on family history),
which was sum of scores for variables highly loading the
second component: “family members are generally healthy”
and “longevity of family members”; possible score of 2—6:
in further analysis scores 5-6 points were indicative of high
predisposition, 2—-4 points reflected low predisposition.

2. Index of caring about health in the past, which was a sum of
scores for variables highly loading the first component: “car-
ing about health in the past”, “study participant is generally

Table 2. Principal component analysis with varimax rotation
for index variables

Component
1 2 3 4
Variance explained by component: 27% | 16% | 13% | 11%
Seeking medical attention when needed 0.79 | 0.00 | -0.01 | -0.12
Study participant is generally healthy 0.73 | 0.09 | 0.15 | 0.06
Caring about health in the past 0.77 | 0.13 | -0.05 | 0.09
Lack of will to live -0.68 | 002 | -0.11 | -0.08
Family members are generally healthy 0.01 | 0.88 | 0.04 | -0.03
Longevity of family members 0.12 | 0.86 | 0.01 | 0.07
Itis better to take care of health -0.02 | 0.03 | 0.79 | 0.05
e D A R R
Health is a highly valued domain 0.07 | 0.03 | 0.00 | 0.99

Values in bold are the highest loadings of the variable.

healthy” and “seeking medical attention when needed”; pos-

sible score of 3-9: in further analysis scores 69 points was

defined as caring greatly about health in the past, 3—5 points
was defined as caring little about health in the past. Variable

“will to live”, in spite of its highest loading on this component,

but because of its meaning, was included into index of attitudes

toward health.

3. Index of attitudes toward health, which was a sum of scores
for variables highly loading the third and fourth components:
“health is a highly valued domain”, “it is better to take care
of health” and “health/sickness are dependent on one’s health
related behaviours”. Variable “will to live”, because of its
meaning, was also included into this index; possible score of
3-9: in further analysis scores 7-9 points signified positive
health-related attitudes, 3—6 points reflected negative health-
related attitudes.

High individual predisposition characterized 49.2% of men and
45.8% of women. Of the men, 54.2% reported caring greatly about
their health in the past, compared to 49.9% of women. Positive
attitudes towards health were confirmed by 38.6% of men and
29.6% of women.

In the index of individual predisposition, women and men more
frequently self-rated their health as poor when their individual
predisposition was low (high family history for illness). This dif-
ference was not statistically significant. In the index for caring
about health in the past, intragroup comparison found those who
cared greatly about their health were six-time more likely to report
poor self-rated health, compared to those who cared moderately.
In the index of attitudes toward health, poor self-rated health was
more frequently reported by respondents with positive attitudes
towards health (Table 3).

Multivariate logistic regression models showed that low in-
dividual predisposition significantly increased the risk of poor
self-rated health in males, but caring greatly about health in the
past also increased the risk of poor self-rated health.

These results suggest that caring about health in the past and
attitudes toward health were influenced by objective health status.
After excluding care about health index from the model, individual
predisposition based on family history remained the most signifi-
cant predictor of poor self-rated health (Table 4).

Other variables included into the analysis also significantly
influenced the risk of poor self-rated health. These variables
included age, place of residence, structure of household, level of
education, occupation, occupational exposure to industrial agents,
smoking, tiredness associated with physical activity, number of
chronic conditions, living arrangements, and health behaviours
related to physical activity.

Mortality Patterns

During the 17-year follow-up period, 676 (74.9%) men and
1,092 (64.1%) women died. This gives a total mortality of 1,768
(67.9%) individuals from the sample population. Mortality risk
was related to age and gender. Figure 1 presents survival curves
for men and women, drawn for respondents with a mean age of
72 years. Our findings support previous knowledge on gender-
related differences in survival rates.

Multivariate Cox analysis confirmed the significant role of
self-rated health only in the mortality patterns of women. A higher
risk of mortality was found in those who cared little about their
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Table 3. Relationship between self-rated health and the indexes of individual predisposition, caring about health and attitudes

toward health

Self-rated health
Index good bad OR
n % n %
Men
high 368 83.1 75 16.9 1
Individual predisposition J
low 341 79.1 90 20.9 1.30
. high 343 70.3 145 29.7 1
Caring about health
low 384 94.1 24 59 0.15*
ositive 271 77.9 7 22.1 1
Attitudes toward health P -
negative 447 84.7 81 15.3 0.64*
Women
. N high 609 78.3 169 21.7 1
Individual predisposition
low 670 76.2 209 23.8 2.04
) high 513 60.5 335 39.5 1
Caring about health
low 787 93.1 58 6.9 0.11*
ositive 355 70.6 148 29.4 1
Attitudes toward health P -
negative 922 81.6 208 18.4 0.54*
*p <0.05
Table 4. Determinants of low self-rated health, based on mul-
tivariate logistic regression models gender
— men
Men Women - - -women
=
OR | 95%Cl | OR | 95%Cl 2
=
High individual predisposition 1 1 s
(ref) =
Low individual predisposition 1.67 | 1.06 | 2.63 | 1.10 | 0.79 | 1.54 §
Positive attitudes toward health S
1 1 £
(ref) 3
Negative attitudes toward 068 1043|108 078 | 055 | 110
health 0,0
Models adjusted for: age, place of birth. living arrangements, education level, oc- I I I I
cupational status, exposure to unhealthy agents, fatigue caused by physical activity, 0,00 6,00 12,00 18,00
level of functional activity, number of chronic conditions, living conditions, smoking, years

and physical activity.
95% Cl is a 95% confidence interval for HR.
Values in bold are statistically significant.

health in the past, compared to those who cared at a high level. In
men, attitudes toward health remained an independent predictor
of mortality: those who had negative attitudes towards health had
higher risk of death (Table 5).

Multivariate regression models demonstrated that self-rated
health remained a significant independent predictor of mortality
only in women with low individual predisposition and in those
with positive attitudes toward health (Table 6).

DISCUSSION

In the last decade, a number of investigations have analyzed
the relationship between self-rated health and mortality patterns

Fig. 1. Cumulated survival function for men and women.

in terms of the psychological processes which underlie global as-
sessment of health status. This has resulted in various attempts to
establish a relationship between self-rated health and the external
criteria of mortality. However, little is known about the subjective
dimensions of health. At present, knowledge of the processes un-
derlying the subjective evaluation of general health is very limited.
Investigators can only speculate about the introspective processes
respondents use to construct their evaluation (23, 30).

This study has attempted to explore the mechanisms underlying
the assessment of subjective health in older age, relating these
mechanisms to self-reported health beliefs, health attitudes, and
health-related behaviours characteristics for earlier stages of life.
The results show an inverse relationship between the analyzed
variables, which describe health-related attitudes and behaviours
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Table 5. Mortality risk, based on multivariate Cox proportional hazard models

Men Women
HR 95% ClI HR 95% ClI
Self-rated health* 1.05 0.90 1.23 1.18 1.03 1.35
High individual predisposition (ref.) 1 1
Low individual predisposition 0.99 0.84 1.18 0.91 0.79 1.05
Cared greatly about health in the past (ref.) 1 1
Cared little about health in the past 0.89 0.72 1.09 1.19 1.01 1.43
Positive attitudes toward health (ref.) 1 1
Negative attitudes toward health 1.20 1.01 1.45 1.10 0.93 1.30

# - presented as a continuous variable: lower values reflect very good self-rated health. higher values reflect very poor self-rated health
Models adjusted for age. place of birth, living arrangements, education, occupational status, exposure to unhealthy agents, fatigue caused by physical activity, level of
functional activity, number of chronic health conditions, living conditions, smoking and physical activity.

95% Cl is a 95% confidence interval for HR.
Values in bold are statistically significant.

Table 6. Relating self-rated health to mortality risk in groups of respondents characterized by particular indexes, based on

multivariate Cox proportional hazard models

Group Men Women
HR 95% Cl HR 95% ClI

High individual predisposition 1) 0.98 0.83 1.16 1.06 0.91 123
Low individual predisposition 1) 1.03 0.73 1.45 1.35 1.03 1.75
Cared greatly about health in the past 2) 1.02 0.88 1.19 114 0.99 1.28
Cared little about health in the past 2) 1.92 0.76 5.00 159 0.52 476
Positive attitudes toward health 3) 0.99 0.83 1.16 1.16 1.01 1.35
Negative attitudes toward health 3) 1.04 0.66 1.64 1.04 0.77 1.39

Self-rated health is presented as a continuous variable: lower values reflect very good self-rated health, higher values reflect very poor self-rated health.
Models adjusted for age, place of birth, living arrangements, education, occupational status, exposure to unhealthy agents, fatigue caused by physical activity, level of
functional activity, number of chronic health conditions, living conditions, smoking and physical activity, individual predisposition (except groups 1), care about health in the

past (except groups 2) and positive attitudes toward health (except groups 3).
95% Cl is a 95% confidence interval for HR.
Values in bold are statistically significant.

at earlier stages of life, and self-rated health, as reported during
the base-line interview.

The longevity of family members and how one perceives their
predisposition to illness based on family history appears to play
an important role in health-related attitudes and behaviours. These
findings corresponded with Idler’s suggestions that self-assess-
ment of health reflects a personal estimate of familial risk factors
(14, 32). The main question associated with the analyzed variables
is whether the relationship between self-rated health and health-
related self-concept is one of temporal stability in assessment or
a dynamic trajectory of judgment (27).

One advantage of this study is the relatively long, 17-year,
monitoring period of overall mortality patterns. This period is
longer than stated in other studies, where follow-up ranged from
9-13 years, one exception being a study covering a 28-year
monitoring period (14, 31). The mortality rate (67.9%) observed
in this study was relatively high and gender-related differences
in mortality patterns could also be observed.

Contrary to expectations and the findings of other authors,
these results did not confirm the role of self-rated health as an
independent predictor of mortality in men, although a significant
relationship existed for women. While most studies show that

self-rated health is a strong predictor of mortality in both genders,
some studies confirm the significant role of self-rated health as
a predictor of mortality only in women.

Though self-rated health in men was not a significant predictor
of mortality, it is important to mention that the index of positive
attitudes toward health was found to be an independent predictor
of mortality in this group. In women, caring greatly about health
in the past was an important predictor of lower mortality risk.
Self-rated health is a significant predictor of mortality in women
with high individual predisposition to illness and in those with
previously positive attitudes towards health. Contrary to expec-
tations, caring little about health in the past and poor attitudes
towards health were neither directly nor indirectly associated
with poor self-rated health in men. Data coming from a 13-year
follow-up study in a sample of Cracow residents, aged 19-70
years, confirmed a significant relationship between poor self-rated
health and mortality in men. This study, however, focused more
on younger age groups (33).

Gender-related differences in the perception of health status
bring about the question whether men and women use the same
criteria in assessing their health and whether their reference-notion
of health is similar (25). As has already been established, self-
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rated health is a significant intervening variable in the relation-
ship between objective health determinants and life satisfaction
(19, 22, 34).

It is also important to underline the significant influence on

self-rated health of the longevity of family members and indi-
vidual predisposition to illness. Family history appears to be an
important and independent predictor of health perception, directly
and indirectly influencing attitudes towards health and health-re-
lated behaviours during different stages of life. As an outcome, it
significantly determines mortality patterns in the elderly.
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