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ABSTRACT

Objectives: The objective of this study was to analyse

how hospitalisation after the age of 60 affected

individuals’ health-related quality of life (HRQoL). The
main hypothesis was that a hospital admission in old
age can be seen as a proxy of ill health and possibly as
a health divider, separating life into a healthy and an

unhealthy part. The extent to which this is true

depends on which disease individuals face and how

functional ability and HRQoL are affected.

Settings: This was a longitudinal study, based on an

older cohort of individuals who participated in the
Stockholm Public Health Cohort (SPHC) survey in
2006; the survey took place in Stockholm, Sweden.
Information regarding hospitalisations and deaths,
which is available through Swedish administrative

registers, was linked to the survey from the National

Patient Register and Cause of Death Register.
Participants: 2101 individuals, 65+ years old at

inclusion, with no previous hospitalisations at baseline
(2006), were followed for 4 years until 2010 (end of

follow-up).
Primary and secondary outcome measures:

HRQoL was assessed through a utility index derived
from the EuroQol 5D questionnaire, at baseline and at
2010. The change in HRQoL after admission(s) to the
hospital was estimated as the difference between the

2010 and 2006 levels using linear regression, also
considering several covariates.
Results: A single hospitalisation did not reduce

individuals’ HRQoL, either for men or women. On the

other hand, multiple any-cause hospitalisations
reduced HRQoL between 3.2% and 6.5%. When

looking into hospitalisations for specific causes, such
as hip fractures, a decrease in HRQoL was observed as

well; however, conclusions regarding this were
impeded by the small sample size.

Conclusions: Hospital admissions in old age may
indicate a shift from a healthy life to a life of

Strengths and limitations of this study

We investigate how morbidity, measured through
hospital admissions, has an impact on the
health-related quality of life (HRQoL) in older age.
We follow a rather large sample (2101 individuals
from the Stockholm Public Health Cohort), 65+
years old at inclusion, between 2006 and 2010.
HRQoL was measured using a utility index,
derived from the EuroQol 5D (EQ5D) instrument.
Owing to data availability, HRQoL information
was available only at two time points, in 2006 at
the start of the study, and in 2010, at the end of
follow-up.

Multimorbidity resulted in HRQoL deterioration,
while only one hospitalisation was shown to
possibly have a temporary effect, not leading to
long-term HRQoL reduction.

Any-cause hospital admissions may be useful
markers for the advent of a period of life with
compromised quality of life; the number and fre-
quency of hospitalisations, as well as their
cause, could better determine the HRQoL
outcome after morbidity.

compromised health when considering their frequency
and cause over a period of time.

INTRODUCTION

The health of the ageing population is an
important focus of health policy, with geriat-
ric medicine aiming to enhance the general
well-being of the older people by postponing
chronic diseases and mortality to later stages
in life.'

From previous studies, we know that mor-

tality rates have declined in all ages up to
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around 100 years, resulting in an extension of life
expectancy among the older people. In addition, the
age at which individuals face their first hospital admis-
sion after the age of 60 years has increased and inci-
dence rates of important diseases have declined over
time.”® This speaks in favour of improved health among
the older people and raises a hospitalisation event to a
potential health marker indicating a shift from healthy
to sick life. However, the extent to which this is true
depends on which disease individuals face, their medical
history and how their everyday life is affected.

Health-related quality of life (HRQoL) is one useful
measure focusing on individuals’ physical, psychological
and social aspects of living, as well as role functioning
and activities of daily living.7 It represents the elements
of life that are directly affected by morbidity, hence indi-
cating whether a hospitalisation event representing mor-
bidity in old age could be associated with the start of an
unhealthy period of life. There are different instruments
from which HRQoL can be inferred; one of the most
frequently used instruments,® which evaluates the health
status of individuals and then converts it to an HRQoL
measure, utility, is the EuroQol 5D (EQb5D) scale.” This
is a generic instrument and is suitable to be adminis-
tered to older respondents,lo also with cognitive func-
tion limitations.""

This study looks into how the HRQoL of individuals
aged 65-85 years is affected by the presence of morbid-
ity, and whether this association varies by the number
and cause of events, gender and age. Its aim was to
establish whether a hospitalisation, used as a proxy for
morbidity among the ageing population, could be con-
sidered as a marker for a shift from a life in full health
into living with compromised health.

MATERIAL AND METHODS

Study material

In 2006, individuals between ages 18 and 84 years, resid-
ing in Stockholm county in Sweden, were invited to par-
ticipate in the Stockholm Public Health Cohort (SPHC)
survey.'” For ages between 65 and 84 years, a specific
questionnaire was sent out and 6713 responded
(74.2%).'*

Additional information was linked from national
administrative registers to the survey data after
informed consent was obtained from study partici-
pants; hospital admissions were collected from the
National Patient Register.'” Death information was
collected from the Cause of Death Register.'* The
linkage was performed by Statistics Sweden using the
unique personal identification number, each individ-
ual residing in Sweden has.

Baseline demographic characteristics and indicators of
health status of individuals were collected for everyone
answering the survey at baseline to determine whether any
differences occurred among those who responded to the
2010 follow-up survey with respect to age, gender,

educational level'® or health status (% of hospitalisations).
Educational level was available from the Swedish registers,
and was divided into three levels: basic (compulsory
9 years), secondary (12years) and higher education.'®
The maximum number of hospitalisation events, their
cause, and the time since the last hospitalisation were
based on information from the National Patient Register.'”

HRQoL was assessed through the utility index; utility is
a well-established proxy of the HRQoL of individuals.'” It
is a number ranging between 1 (perfect health) and 0
(death/health state with very poor quality of life); it was
calculated using a preference-based instrument that mea-
sures the health status of individuals, the EuroQol 5D
(EQ5D).” EQ5D is a non-disease-specific instrument
comprising the following five dimensions: mobility, self-
care, usual activities, pain and anxiety/depression. Each
question has three possible distinct responses: ‘no pro-
blems...”, ‘some problems...”, and ‘I am unable to...".
These five questions with their responses were included
in the 2006 and 2010 SPHC surveys. Their combination
with the three-level responses gives 243 possible health
states, which were transformed into a utility value using
special weights that are specific for the EQ5D health
states and are derived from a normal population in the
UK.!'® In addition to the utility index, the five dimensions
of EQ5D describing the health status of individuals were
analysed separately in order to explore the association of
the change in HRQoL with the change in the health
status of individuals.

Setting

In figure 1, the study cohort and the number of study par-
ticipants included in the analysis, as well as the numbers
and reason for exclusion, are displayed. Of 6713 indivi-
duals who responded in the 2006 survey for the ages 65—
84 years, 76% responded in the 2010 follow-up survey.
Individuals with missing information on the EQ5D ques-
tions in 2006 or 2010 were excluded (n=576). In add-
ition, individuals with hospitalisation(s) prior to study
initiation (September 1, 2006) were excluded, to minim-
ise the impact that already compromised health could
have on the baseline utility measurement.

Statistical analysis
The main outcome measure was the change in HRQoL,
measured through utility, between 2006 (baseline) and
2010 (follow-up), based on one or subsequent hospitali-
sations. Utility was estimated for hospitalisations of any
cause and for specific diagnoses, identified using the
International Classification of Diseases (ICD), V.10: hip
fractures (S72 excluding codes S72.3, S72.4 and S72.9),
myocardial infarction (MI, 121 and 122), stroke
(I60-169), any cardiovascular disease (CVD, 100-199) and
any cancer (C00-C97). The minimum duration of hospi-
talisation was set to one night to exclude admissions to
the hospital with no clinically proven illness.

The association between the change in utility and hos-
pitalisations was first studied using descriptive statistics
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In 2006, 6713 individuals
between the ages 65 and 84 years
responded to the survey
(74.2% of the invited people in
this age-group)

6054 individuals
were alive until
the end of follow-
up (2010)

Among those alive, 984 indivudals did not respond in the
2010 follow up.

They had the follwong age distribution:
- Ages 65-69: 251 individuals (25%)
- Ages 70-74: 255 individuals (26%)
- Ages 75-79: 226 individuals (23%)
- Ages 80-84: 252 individuals (26%)

174 (18%) had a hospitalization between 2006 and 2010.
Most individuals were hospitalized due to CVD problems,
follwed by muskoloskeletal problems, falls, and cancer.

In total, 5070 individuals 65-84
years old responded both in the
2006 and 2010 surveys

Not all individuals were included in the analysis for the
follwing reasons:

- 6 (0.1%) excluded due to missing identification
number (personnummer)

-576 (11% ) excluded due to missing information
on the main outcome (EuroQol 5 dimensions)

- 2387 (47% ) excuded due to hospitalization(s)
prior to the study initiation (between 1995 and 1st
of September 2006)

In total, 2101 individuals were
included in the analysis

Figure 1 Flow chart of the study. CVD, cardiovascular disease.

(bar charts). This analysis was stratified in four age
groups: 65—69, 70-74, 75-79 and 80-84 years, and by
gender. Then, each of the five dimensions of the EQ5D
instrument, describing the utility index, was also linked
with the presence of hospitalisations to determine which
dimension was most likely associated with the change in
utility after an admission to the hospital.

In addition, a linear regression model was used to
measure the additional change in utility for hospitalised
men and women, compared to non-hospitalised men
and women, controlling also for covariates possibly influ-
encing the crude associations. The covariates were: age,
education, utility at baseline, maximum number of hos-
pitalisation events and time since last hospitalisation.'?
A forward stepwise approach was used to define the full
model and the most relevant covariates; continuous vari-
ables in the linear regression were modelled by means
of natural cubic splines.”

Sensitivity analysis

Analysis was conducted to determine whether the associ-
ation between the change in utility and hospitalisations
was influenced by the exclusion of individuals with a
hospitalisation prior to 2006. Moreover, analyses were

performed using another cohort within the SPHC, with
a baseline at 2002 and a follow-up in 2010 to determine
whether the follow-up time (4years vs 8years) would
influence the study outcome. In addition, sensitivity
analysis was conducted to estimate whether variability
in the EQ5D measure would influence the association
under study.

RESULTS

In table 1 descriptive statistics of the 2101 individuals
included in the analysis are presented. The majority
were between the ages 65 and 69 years and had a sec-
ondary education. No statistically significant differences
were observed in the number of hospitalisations
between 2006 and 2010, or in the baseline utility, either
between age groups or between gender; men: 0.854
baseline utility; women: 0.879 baseline utility.

Change in utility between 2006 and 2010 for no, one,
two and three/more hospital admissions of any cause is
presented in figure 2 for men and women in different
age groups. Results from the linear regression (crude
and adjusted models) are presented in table 2. The cov-
ariates of the fully adjusted model and the graphs of the
cubic splines are available on request.
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Table 1 Demographic characteristics of the study cohort
Follow-up: 1 September 2006 to 1 September 2010
2101

Number of individuals included in the
base-case analysis

Number of females (%) 934 (44%)
Mean age (SD)* 71.18 (5.10)
Number of individuals by age categories (%)

Ages 65-69 998 (48%)
Ages 70-74 561 (27%)
Ages 75-79 363 (17%)
Ages 80-84 179 (9%)

Number of individuals by educational categories (%)
Basic education 561 (27%)
Secondary education 873 (42%)
Higher education 647 (31%)

(missing information on education) 20 (1%)

Number of individuals with at least one 593 (28%)

hospitalisation between 2006 and 2010

Ages 65-69 229 (23%)
Ages 70-74 167 (30%)
Ages 75-79 119 (33%)
Ages 80-84 78 (44%)
Mean number of hospitalisations 1.71 (1.23)
between 2006 and 2010 (SD)
Ages 65-69 1.69 (1.15)
Ages 70-74 1.78 (1.38)
Ages 75-79 1.68 (1.10)
Ages 80-84 1.71 (1.28)
Mean utility score in 2006 (SD) 0.865 (0.116)
Ages 65-69 0.866 (0.112)
Ages 70-74 0.865 (0.124)
Ages 75-79 0.868 (0.096)
Ages 80-84 0.855 (0.150)

A decrease in utility between 2006 and 2010 was
observed for both hospitalised and non-hospitalised in-
dividuals (figure 2). Experiencing just one hospitalisa-
tion did not reduce the utility much for any of the
age-groups, except for 65 to 69-year-old men and 75 to
79-year-old women. Among men, neither of the two hos-
pitalisations had a clear impact on utility. However,
women experiencing two hospitalisations had a higher
utility reduction compared to women never hospitalised,
or women with only one hospitalisation, especially
among 75 to 79-year-olds. For both men and women, a
clear effect of hospitalisation on utility was observed for
three or more hospitalisations. Adjusting for age at start
of the study, educational status, utility at baseline,
maximum number of hospitalisation events and the
time since the last hospitalisation in the linear regres-
sion, the additional utility decrease due to hospitalisa-
tions was 6.5% and 3.2% from baseline for men and
women, respectively.

Looking into the utility dimensions and how each
item contributed to the utility change after hospitalisa-
tion revealed that mobility problems had a slightly
higher contribution, followed by pain, usual activities,
anxiety/depression and self-care. The prevalence of

8

severe mobility and self-care problems, as well as issues
with usual activities, increased with the presence of mul-
tiple hospitalisations (data not shown but are available
on request).

In figure 3, the change in utility, for men and women,
after a hospitalisation for specific diseases is presented.
No age stratification was possible due to the low sample
size for some of the diseases. In table 2, the disease-
specific estimates of the linear regression model are pre-
sented. A hip fracture hospitalisation resulted in a larger
decrease in utility compared to the other diseases (MI,
stroke, cancer and CVD; figure 3), however, the analyses
were based on few events. MI, CVD and cancer were
associated with 1.9% decrease in utility from baseline,
compared to individuals non-hospitalised for these dis-
eases. Again, the utility decrease could be explained
mainly by the worsening of mobility and anxiety/depres-
sion problems.

Sensitivity analysis
The demographic characteristics of individuals not
included in the analysis due to hospitalisation(s) prior
to the 2006 survey did not differ significantly from those
of the analysis sample. Their utility at baseline (2006)
was on average lower compared to that of individuals
included in the analysis, 0.845, 0.839, 0.836 and 0.799
for the age groups 65-69, 70-74, 75-79 and 80-84,
respectively. For those excluded, the estimated add-
itional utility decrease due to hospitalisation(s) between
2006 and 2010 was measured at -0.049 (95%
Confidence Interval (CI): —0.088 to —0.009) for men
and at —0.024 (95% CI —0.067 to —0.019) for women.
When using a different cohort, the 2002-2010
Stockholm Public Health cohort, and applying the same
assumptions to conduct the analysis, no evident changes
were noted for neither the demographic characteristics
of the cohort nor for the conclusions drawn from the
analysis (data not shown but available on request).

DISCUSSION

This study explored to what extent hospitalisation(s)
could be considered a potential marker for a shift from
healthy life to a life with impaired health by quantifying
the change in the HRQoL of individuals, measured
using a utility index.

The initial HRQoL of all individuals was measured at
the beginning of the study, in 2006, when participants
were morbidity-free. During the 4-year follow-up, mul-
tiple hospitalisations were shown to affect individuals’
HRQoL; the reduction varied nonlinearly, depending
on the age group and gender, with older men and
women experiencing a higher utility reduction. Looking
into specific diagnoses, the decrease was more pro-
nounced for hip fractures, even though no conclusions
could be drawn from this association due to the few hip
fracture cases observed during the study period.
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Figure 2 Change in utility, by hospitalisation status (any cause) and age group, for men and women separately.

No significant decrease in HRQoL was observed
among those hospitalised one time, compared to those
not hospitalised, which is in line with our previous
studies where we have observed that there was no signifi-
cant accumulation of long-term frailty after one hospital-
isation; a decreased risk for subsequent hospitalisations
was found in the ageing population over the years.”
Improvements in the efficiency of healthcare over time
in Sweden could perhaps partly explain why no accumu-
lation of long-term frailty after one hospitalisation was
observed.

Since the change of the utility index, which was used
as a proxy for HRQoL is difficult to interpret, it is
helpful to look into the impact hospitalisations had on
the five health dimensions comprising the utility index.
This analysis revealed that the increase in moderate, and
in cases severe, mobility problems, followed by increase
in moderate and severe self-care, usual activities, pain
and anxiety/depression problems, contributed to the
decrease in HRQoL.

Our findings about the decline in HRQoL after mor-
bidity can be confirmed when synthesising information
from previously published literature. In a study

conducted in Gothenburg, Sweden, HRQoL was found
to decrease with the presence of two or more health
conditions commonly present among 77—year—01ds.2]
Another study involving 85-year-old individuals residing
in Linkoping, Sweden revealed that those hospitalised at
least one time 12 months prior to the study had more
problems with mobility, self-care, usual activities and
pain compared to those not hospitalised.”” The pres-
ence of prominent diseases among the older people,
such as angina pectoris, hypertension, neck/shoulder/
low back pain, was also found to impact the reported
HRQoL in a study conducted in Stockholm county in
Sweden.”

The decrease in HRQoL that we observed over the
4year period (6.5% decrease for men and 3.2% for
women; see table 2 for disease-specific events), asso-
ciated with any-cause and disease-specific hospitalisation
(s), was lower compared to the HRQoL decrease due to
a cardiovascular event that another study in Sweden has
found (annual decrease of 9.8%—no gender stratifica-
tion available).23 That study, however, was based on indi-
viduals who already had cardiovascular problems,
whereas in our analysis individuals were morbidity-free at
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Table 2 Predicted change in utility from the linear regression, comparing individuals with and without any hospitalisation, for

any-cause and disease-specific hospitalisations, by gender

Men Women
Predicted Predicted
additional additional
change in utility 95% CI change in utility 95% CI
(A) Any-cause hospitalisation
Crude model —-0.012 (-0.028 to 0.005)  —0.025 (—0.044 to —0.006)
Adjusted for age —0.009 (-0.025 t0 0.008)  —0.020 (—0.040 to —0.001)
Adjusted for age and education —0.009 (—0.026 to 0.008) —0.022 (—0.041 to —0.002)
Adjusted for age, education and utility at —0.016 (—0.032 to —0.001) —0.031 (—0.049 to —0.014)
baseline (2006)
Adjusted for age, education, utility at 0.006 (-0.018 t0 0.029) -0.038 (—0.011 to 0.065)
baseline (2006) and maximum number
of hospitalisation events (max=9)
Adjusted for age, education, utility at —0.057 (—0.111 to —0.002) -0.027 (—0.081 to 0.026)
baseline (2006), maximum number of
hospitalisation events (max=9) and time
(in days) since last hospitalisation
(B) Disease-specific hospitalisations
Predicted change in utility if any —0.008 (—0.016 t0 0.000) -0.014 (—0.023 to —0.005)
hospitalisation is due to a hip fracture*
Predicted change in utility if any —0.009 (—0.016 to —0.001) -0.016 (—0.025 to —0.008)
hospitalisation is due to a myocardial
infarction*
Predicted change in utility if any —0.008 (-0.016 t0 0.000) -0.015 (—0.024 to —0.007)
hospitalisation is due to stroke*
Predicted change in utility if any —-0.010 (—0.019 to —0.001) -0.016 (—0.026 to —0.007)
hospitalisation is due to CVD*
Predicted change in utility if any —0.008 (-0.017 t0 0.000) -0.016 (—0.025 to —0.007)

hospitalisation is due to cancer”

*Adjusted for age, education and utility at baseline (2006).
CVD, cardiovascular disease.

baseline. This could explain the difference in the
findings.

In general, the small decrease in HRQoL that is
observed with only 1 or in cases 2 hospitalisations in our
study could be due to the low sensitivity of the measure
of health we use, that is, hospitalisations do indeed
capture morbidity cases, but morbidity may also occur
without hospitalisation. In fact, when looking into one
specific diagnosis, for example, hip fractures, the sensi-
tivity increased and we were able to observe a larger
HRQoL change due to hospitalisation(s).

In addition, even if our study and previous studies
indicate that hospitalisations, at least multiple ones, are
the entry point of a period of life with compromised
HRQoL, the time since the last hospitalisation event was
shown to have a negative correlation with the decrease
in HRQoL. In other words, the longer the time since
the last hospitalisation, the higher the recovery from
morbidity; therefore, HRQoL is expected to increase
again, showing in this way a lower change. Therefore,
the HRQolL decrease associated with hospitalisation (s)
from our study is expected to be lower compared to the
I-year HRQoL decrease indicated by Lindgren et al*
Results from another study in the USA and Canada, in

which the relation between a hospitalisation and
HRQoL was examined in patients with atrial fibrillation
using a similar methodology to our study, present an
effect of the same magnitude with our findings regard-
ing the impact of hospitalisation (s) on HRQoL.**

Strengths and limitations

To the best of our knowledge, this is the first study in
Sweden that uses this methodology to connect recorded
morbidity, measured by hospitalisations in older ages,
with the change in HRQoL. Since the study examined
whether a hospitalisation could be a marker of the
beginning of a period of life with impaired health, the
inverse association, that is, looking into the HRQoL
levels of the population and predicting the risk of a hos-
pitalisation, was not studied. Regardless of the direction
of the association, a causal effect of hospitalisation(s) on
HRQoL (and vice versa) would not be implied, mainly
due to the nature of this association.

In this study, the change in HRQoL was estimated
through a utility index, and was stratified in different
age categories in a large population-based sample, allow-
ing the generalisation of our findings to the older popu-
lation in Sweden. Still, no measurements of HRQoL

6 Karampampa K, et al. BMJ Open 2016;6:6010901. doi:10.1136/bmjopen-2015-010901
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Figure 3 Change in utility, by hospitalisation status for
specific diseases, compared to other and no hospitalisations,
by gender. CVD, cardiovascular disease; MI, myocardial
infraction.

were available for the respondents who were severely ill
at the start of the study and who did not survive until
2010, which is a limitation with regard to the possibility
to generalise our findings to the very ill.

On the other hand, our choice to exclude individuals
with hospitalisations prior to the study initiation resulted
in a more homogeneous study base, strengthening
the causal pathway between a hospitalisation and a
decline of HRQoL; their reported HRQoL at the begin-
ning of the study may have been influenced by the pres-
ence of the previous diseases/hospitalisation and thus
violates the causal pathway of hospitalisation and change
in HRQoL.

Another distinct advantage of our study is the use of
national registers to obtain information regarding
healthcare usage. Not relying on the study participants
to recall past hospitalisation events eliminates the recall
bias from our data, providing in this way reliable infor-
mation regarding the year and the cause of morbidity.

In this study, it would be difficult to separate between-
person age differences from within-person changes due
to the high intravariability in the measures.” *°
However, in this study, no such approach was taken, but
instead we modelled the effect of morbidity on HRQoL.

Any intravariability in the HRQL measure should be
similar in the two groups at baseline. We also performed
a sensitivity analysis by investigating the same association
in another cohort and the results were similar (data not
shown but available on request).

Another limitation in this study is that we had a
follow-up period of 4-year of HRQoL regardless of
when the hospital admission occurred. An ideal situ-
ation would have been to have measurements of
HRQoL with the same time interval after a hospital
admission for all individuals and also at several time
points. However, when any cause hospitalisations were
considered, the sample was large enough to be able to
adjust for the time since the hospital admission. At
the same time, it is expected that HRQoL decreases
directly after a hospital admission and it was not pri-
marily this effect that we wanted to capture in this
study, rather the long-term effect in order to evaluate
to what extent life after a hospital admission could be
considered healthy or not.

Finally, in this study, we used a common and multi-
ply validated, questionnaire to describe the health
status of individuals and estimate the utility index,
which represents the HRQoL of the respondents.
EQbHD is a generic instrument that is shown to be sen-
sitive to capture change in many diseases,8 among the
older population as well,'" and can be used as a pre-
dictor of morbidity and mortality.?” However, it is con-
structed to capture pertaining disability, but not
periodically. The period individuals reported their dis-
comfort, pain, mobility and mental health problems
was for ‘the past week’. Therefore, the hospitalisations
that would lead to long-term disability would be stron-
ger associated with a change in utility, and therefore
HRQoL, compared to those where the disability is
only temporary. This is seen in our study by the fact
that being hospitalised for a hip fracture results in a
larger decline in HRQoL than, for example, a myocar-
dial infarction. It was also confirmed by a previous
Swedish study, conducted in 1997 in Goéteborg,
Sweden, where they found that HRQoL, especially the
emotional and social dimensions, was not much influ-
enced by morbidity until individuals accumulated a
significant amount of disability.21

CONCLUSIONS

HRQoL among those 65 years and older in Sweden was
not affected by one hospital admission. Multiple hospital
admissions, mirroring an accumulation of health pro-
blems, and hospitalisations for specific diagnosis resulted
in a decline in HRQoL of 3.2-6.5%. Therefore, hospital
admissions in old age may indicate a shift from a healthy
life into a life of comprised health when considering
their frequency and cause over a period of time.
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