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Abstract

Background Individuals receiving geriatric care are often frail and afflicted with multiple chronic conditions
demanding care from several medical disciplines, and from several different care providing units across the health
systems.

Objective To explore the six-month service utilization and direct costs attributed to individuals receiving geriatric
inpatient care.

Methods Health care utilization— in terms of inpatient care, outpatient visits with different health care professions—
and social care utilization- in terms of social services, and stay at residential care facility (RCF)- were quantified based
on registry data, for a cohort admitted to geriatric inpatient care in Stockholm, Sweden during 2016.

Results On average, individuals admitted to geriatric inpatient care in Stockholm had 12.8 inpatient care days, 32.1
visits in outpatient care, 432 h of home care and 28.8 days of staying at RCF, during the first six months after discharge.
This amounted to an average cost of 722 thousand Swedish kronor (SEK), € 64 900, in 2023 monetary value. Costs
were on average 37% attributable to inpatient care including the initial inpatient stay, 12% to outpatient visits, 38%

to social services at home, and 13% to stay at residential care facility (whereof 11% short-term, 89% long-term). Total
costs differed significantly between groups based on function, age and main diagnosis.

Conclusion Costs of care for individuals treated at geriatric department are substantial. The variation of cost is also
significant; higher age and lower function were associated with higher health care and social care costs. Major cost
buckets were inpatient health care (region-financed) and social care at home (municipality-financed).
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Introduction

Economic evaluation is an important concept in health
care as it enhances the understanding of service utiliza-
tion and builds a basis for resource allocation. Hence it
is essential for making informed decisions regarding
prioritization of available resources between different
health conditions as well as between different ways of
working for a given medical condition. Such decisions
demand knowledge on the most relevant outcomes but
also on their underlying costs, and to enable adequate
cost analysis it is necessary to use reliable data on service
utilization.

Individuals in need of geriatric inpatient care require,
to a larger extent than other groups, post-discharge sup-
port (formal or informal) concerning personal activities
of daily living (pADL) such as hygiene, support with eat-
ing, toileting, mobility, and medical care as well as instru-
mental activities of daily living (iADL) such as cleaning,
food preparation and laundry. This includes home-based
health care, home-care services and support, or moving
to a residential care facility (RCF), either a short-term or
a long-term care facilityif support at the ordinary home
is not sufficient considering their needs. Needs fulfilled
by home-care services include personal care (e.g. shower)
and other services (e.g. grocery shopping) [1]. In the con-
text of this study it is of relevance to separate medical and
social services which also have different financers; the
region finances health care, at care facility or at home,
and the municipality finances home-care services and
stay at RCF, together referred to in this paper as social
services.

Available literature on service utilization or costs of
care is generally focused on particular conditions or
interventions, and individuals in need of geriatric inpa-
tient hospital care in general, is not extensively studied
compared to other groups [2]. Furthermore, studies on
utilization and costs of home-care services seem even
more scarce [3]. It is unfortunate since this patient group
is often afflicted with multiple medical conditions, poly-
pharmacy [4], and frailty [5], therefore overall likely
implying significant cost. Inappropriate medication use
has been covered extensively [6], as well as burden of
disease for particular health conditions and costs relat-
ing to specific interventions and pharmaceuticals [7-9].
Service utilization has also been subject to recent stud-
ies on older adults with psychiatric comorbidity [10, 11].
However, availability of studies on individuals in need of
geriatric care or older adults in general and their care ser-
vices utilization is not as common although they do exist
[12, 13].

Relatively fewer examples of service utilization and cost
studies for this patient group compared to others sug-
gests an inequity; low availability of granular cost analy-
sis means that the possibilities to perform evaluations of
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new interventions or updated ways of working for this
group are limited. Thus, there is a risk that advancement
of care for this group, fails to appear, or— best-case— fails
to be properly analyzed. A better understanding of the
cost incurred for care of individuals treated in geriat-
ric inpatient care would improve the grounds on which
to perform further health economic analysis, such as
evaluation of cost effectiveness for new care pathways
and updated ways of working. This should include the
understanding of costs attributable to care throughout
the full continuum of care, including inpatient and outpa-
tient care as well as services at home or in the RCF con-
text. The present study was initiated to enable a full such
assessment of utilization and cost of formal care for indi-
viduals with a recent history of geriatric inpatient care.

Aims

The aim was to explore utilization attributable to publicly
financed health care and social care, and their costs, for
individuals admitted to geriatric inpatient care. Further-
more, the aim was to assess costs for different groups
based on age, physical function and main diagnosis at
enrollment in inpatient care.

Materials and methods

Setting and sample

In Sweden in general, health care in hospital and primary
care is financed by the region (21 regions in total), and
social care and health care in RCF as well as home health
care is financed by the municipality (290 municipalities
in total). The services— health care or social care— may
be executed by a publicly financed provider or by a pri-
vate provider which is either a ‘for-profit’ or ‘not-for-
profit’ organization. The patient group studied here,
i.e. qualifying for geriatric hospital care, generally has a
need for services financed by the region as well as by the
municipality.

Health care includes inpatient care (at hospital) and
outpatient care, offered at a hospital, a primary care cen-
tre or at home. Social care may include either delivering
home-care services such as help with personal hygiene,
grocery shopping or cleaning, or offering a stay at an RCF
as a temporary or long-term alternative to the patient’s
ordinary home. The region finances health care whilst the
municipality finances social care. Health care delivered
at social care facilities (RCF) is financed by the munici-
pality, except for doctor visits, whilst home-based health
care (at the individual’s ordinary home) is financed by
the region in Stockholm (as stated above, this is not the
case for the rest of Sweden) [14]. The study population
of the present study was admitted to geriatric inpatient
care in Stockholm, the largest region in terms of inhab-
itants (2.2 Million in 2016 [15]), and encompassing 26
different municipalities. There are approximately 40
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specialized geriatric care departments throughout the
country, whereof 15 are situated in the Stockholm region.
The target individual of geriatric care has been defined as
biologically aged, with functional impairment, and who
is dependent on others in their daily living or suffering
simultaneously from more than one serious health condi-
tion [14, 16].

The study population included all individuals admit-
ted to geriatric inpatient care at either of three publicly
operated geriatric departments in the Stockholm region
during 2016. The individual’s last inpatient admission
to either of these three clinics during that year is here-
after referred to as the index admission. Data on region-
financed health care and municipality-financed social
services were available during the six months after dis-
charge from the index admission. Individuals who for-
mally resided in other regions during the index admission
or who moved from the Stockholm region during follow-
up were excluded from the analysis (supplemental Fig-
ure S1). The study population and its context have been
described in previous publications [17, 18].

Data sources

The present study includes a broad spectrum of data for
a cohort of individuals admitted to geriatric inpatient
care. Four different sources of individual-level data were
leveraged, together with cost data that were available on
aggregated level; (1) the electronic health records (EHR)
including data on the admission at geriatric clinic, i.e. all
diagnoses registered and risk screening scores at admis-
sion and at discharge; (2) the health care administrative
register (VAL) including information on additional inpa-
tient admissions as well as all outpatient care including
home-based health care; (3) data extracts from the pop-
ulation databases at Statistics Sweden which contains
data on socioeconomics, co-habiting status, marital sta-
tus and region of birth to mention a few; (4) data from
the registry for care and social services support for older
adults and for persons with impairments (SoL) which is
run by the National Board of Health and Welfare, con-
taining information on utilization of services offered by
the municipality, such as home-care services and stay
at RCF, and (5) the Cost per patient (CPP) and Cost per
user (CPU) databases were leveraged for information
on actual costs. These costing databases are run by the
Swedish National Board of Health and Welfare and avail-
able online [19]. The cost data are based on reporting
from the regions and the municipalities in Sweden. Cov-
erage rates are high for CPP (e.g. approximated to 94%
for inpatient care) but not as high regarding CPU [20].
The data refer to actual (direct and indirect) costs, and
are based on time-driven activity-based costing estima-
tions performed by the reporting units [21].
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The individuals’ personal identity numbers were pseud-
onymized, meaning that the researchers were not able to
identify individual patients. The pseudonymization num-
ber did however enable linking data between the data
extracts to perform individual-level analysis.

Ethical approval was granted for this research by the
Regional Ethical Review board in Stockholm (reference
numbers 2013 -1620/31/2; 2018/247-32) and by the
Swedish Ethical Review Authority (reference number
2019-02837). Data were analyzed using SAS 9.4 and
Microsoft Excel.

Variable definitions and assumptions

Patients were categorized by physical function to enable
cost analysis per category of ability relating to ADL with
the modified Barthel index. The index was initially devel-
oped for stroke patients but has since been validated and
used for broader, more heterogenous patient groups, also
with regards to health economic analysis [22-25]. Cut-off
values to categorize according to the Barthel index were
<20 (total dependency), 21-60 (severe dependency),
61-90 (moderate dependency), 91-100 (slight or no
dependency), in accordance with previous research [22].

Patients were also categorized to enable cost analysis
per health condition; eight of the most frequently regis-
tered diagnoses in the study population were presented
separately. Categorization was based on main diagno-
sis during the index admission and performed using the
Swedish version of the International Classification of
Diseases, 10th Revision (ICD-10-SE), codes [26]. The sets
of codes applied are presented in Table S1 in the supple-
ment. Patient categorization was also performed based
on age groups.

Baseline characteristics presented for the study popu-
lation include demographics (sex, age), morbidity (num-
ber of diagnoses registered, number of pharmaceuticals
prescribed for continuous intake), physical function (Bar-
thel activities of daily living (ADL) index, the Rivermead
mobility index (RMI)), risk screening instrument scores
(the Downton fall risk index, the Norton pressure ulcer
risk screening score, the mini nutritional assessment
(MNA) score), and socioeconomics (educational level,
disposable income, region of birth, marital status and co-
habiting situation). The risk screening instruments are
used in clinical practice and their scores were presented
as binary variables; Downton fall risk index (0—11) where
>3 was considered high fall risk [27], the modified Nor-
ton pressure ulcer risk screening score [5-28] where <20
was considered high risk [28], and the mini nutritional
assessment (MNA) score (0—14) where <11 was consid-
ered as risk for malnutrition [29].
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Service utilization

Calculations on service utilization were based on care
days during index admission, care days during additional
admissions at any type of hospital clinic, outpatient visits
including specialty and primary care, and social home-
care services and stay at RCF. Information on service uti-
lization was available on a daily level for EHR and VAL
(health care), and on a monthly level for SoL (social care).
Data on outpatient visits included information on health
care personnel category as well as type of facility the visit
took place at. Individuals who had been granted stay at
long-term care facility were assumed to stay at such dur-
ing the months there were registrations, and they were
assumed to do so for each full month. Individuals who
had been granted a short-term care facility stay was
assumed to stay there for the total amount of registered
number of days.
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Estimation of costs

Costs refer to the total costs related to the event from
the care financers’ point of view, with all fixed and vari-
able costs incurred by the care giving unit. Only costs
incurred by the care giving units were included. To cal-
culate actual costs attributable to each activity, service
units— inpatient care days, outpatient visits, home-care
service hours, and days of staying at RCF— were multi-
plied by unit costs available from the Cost per patient
(CPP) and Cost per user (CPU) databases (Table 1).

For inpatient and specialized outpatient care, figures
reported for Stockholm were leveraged, and for pri-
mary care, figures for Stockholm were not available and
hence figures from the regions Uppsala and Séderman-
land in close geographical proximity were used instead.
This may alter estimations of costs for home-based health
care for individuals living in RCF, as primary care facili-
ties in Stockholm are responsible for it whilst this is not

Table 1 Unit costs for computation of monetary cost, from Cost-Per-Patient and Cost-Per-User databases available from the National
board of health and welfare. Costs reported for Stockholm were used except for primary care where cost data for Sédermanland and
Uppsala were combined as Stockholm data were missing. Outpatient specialty care includes hospital-based and non-hospital based
specialty care. Costs for team visits based on assumption that the team most commonly consisted of a nurse, a physiotherapist (PT),

and an occupational therapist (OT)

Unit cost (2023)

SEK €

Inpatient stay (day) 19453 1748
Outpatient - specialty care - doctor (visit) 5805 522
Outpatient - specialty care - doctor (home visit) 5488 493
Outpatient - primary care - doctor (visit) 2442 220
Outpatient - primary care - doctor (home visit) 3173 285
Outpatient - specialty care - nurse (visit) 4034 363
Outpatient - specialty care - nurse (home visit) 6340 570
Outpatient - primary care - nurse (visit) 1108 100
Outpatient - primary care - nurse (home visit) 1702 153
Outpatient - specialty care - OT (visit) 2656 239
Outpatient - specialty care - OT (home visit) 2756 248
Outpatient - primary care - OT (visit) 1252 113
Outpatient - primary care - OT (home visit) 2787 251
Outpatient - specialty care - PT (visit) 3252 292
Outpatient - specialty care - PT (home visit) 1555 140
Outpatient - primary care - PT (visit) 1483 133
Outpatient - primary care - PT (home visit) 2085 187
Outpatient - specialty care - assistant nurse (visit) 2865 258
Outpatient - specialty care - assistant nurse (home visit) 495 44
Outpatient - primary care - assistant nurse (visit) 1303 117
Outpatient - primary care - assistant nurse (home visit) 1089 98
Outpatient - specialty care - other health personnel (visit) 3978 358
Outpatient - specialty care - other health personnel (home visit) 4739 426
Outpatient - primary care - other health personnel (visit) 2069 186
Outpatient - primary care - other health personnel (home visit) 3226 290
Team visit - specialty care 10 296 925
Team visit - primary care 5208 468
Social service (hour) 586 53
Residential care facility (day) 2938 264
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the case for any other regions, including Uppsala and
Sodermanland.

Costs were enumerated with consideration to infla-
tion, to 2023 values, and the SEK/EUR exchange rate
per December 31 2023 (11.13) was used [30, 31]. Indi-
rect costs outside of the formal health care system were
excluded, as available estimates are uncertain.

Statistics

Baseline characteristics are presented as mean and stan-
dard deviation (continuous variables), or as number of
observations and percentage (categorical variables). Ser-
vice utilization is presented per service category, and as
mean with a 95% confidence interval.

To assess differences between groups in terms of total
costs, ANOVA models were used for multiple compari-
sons between groups based on age, based on Barthel
score, and based on main diagnosis. These analyses were
made post-hoc. Results were considered statistically sig-
nificant at the 5% level (p <0.05).

Results
Baseline characteristics
Characteristics of the study population are presented in
Table 2 (2=28,067; in total 37 individuals were excluded
due to not residing in the region and/or not available in
all registers). Almost 63% were women, and average age
at baseline was 83.5 years. The ADL score according to
the Barthel index amounted on average to 52 out of
100 points (97 points in the subgroup with lowest ADL
dependency, and 11 points in the group with highest ADL
dependency). All risk screening measures (RMI, pro-
portions with Downton >3, Norton <20 and MNA <11
respectively) pointed to higher risks with increasing age
as well as with increasing degree of ADL dependency.

The socioeconomic indicators showed similar levels
across groups of physical function. For the different age
groups, there were differences including proportions
having finished only primary school, which were smaller
in the youngest age group (<70 years), and the propor-
tions having finished post-secondary and higher post-
secondary which were smaller in the oldest age group
(>90 years). Furthermore, the proportion of never mar-
ried decreased with higher age; 29.1%, 15.1%, 8.0% and
5.6% from the youngest to the oldest age group. The
proportion living alone increased with higher age whilst
it appeared quite similar between the ADL dependency
groups.

Mortality rates amounted to 5.2% for the first 10 days
after discharge, 8.3% for the first 30 days, and 14.3% for
the first 90 days after discharge.
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Service utilization

Table 3 presents health care utilization in terms of inpa-
tient care days, outpatient visits, home-care service
hours and days at RCE, for the study population overall
as well as per group of age, physical function, and health
condition.

Number of outpatient visits seemed to decrease with
higher age, whilst number of home-care service hours
and days at RCF (social care) were higher in the groups
of higher age. Utilization of social care services was
higher in groups with higher ADL dependency, as was
inpatient care utilization. However, utilization of outpa-
tient care was similar between groups of different ADL
dependency.

The patterns of health care service utilization for the
different diagnosis groups were varying. Individuals
afflicted with cerebrovascular disease had the longest
index inpatient care stay, whilst cancer and depression
were conditions that showed significant additional use of
inpatient care after the index admission. Individuals with
dementia showed the highest levels of home-care services
as well as the highest number of days at RCEF, but also the
lowest levels of total inpatient stay and outpatient visits.
Utilization in terms of average outpatient visits per spe-
cialty care and primary care health care profession is pre-
sented in the supplementary tables, tables S2a and S2b.

The most common outpatient care contact was doctor
visit at a care facility (hospital or other), for all catego-
ries and conditions included. The ratio of home visits to
care facility visits, disregarding category of health per-
sonnel, was larger in primary care than in specialty care.
The largest proportion of visits at home was delivered by
assistant nurses in primary care.

Estimation of costs

Table 4 shows health care and social care utilization
translated to costs in Euro, based on unit costs presented
in Table 1. The costs associated to service utilization
for individuals in the oldest age group (=90 years) were
approximately 43% higher than those for individuals in
the youngest age group (<70 years). This cost difference
corresponds to the absolute difference in home-care ser-
vices utilization, whereas the incremental costs for RCF
in the oldest group correspond to their lower utiliza-
tion of inpatient and outpatient care. Dementia was the
main diagnosis associated with the highest total costs
for service utilization, driven by the highest degree of
home-care services and RCF out of the health conditions
included.

Comparing total costs between the different groups
using ANOVA models showed that there were statisti-
cally significant differences in total costs between all
groups of Barthel index; the higher dependency, the
higher total costs. For age groups, there were statistically
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Table 2 Patient characteristics; overall average, per age group and degree of dependency. Standard deviation for continuous variables

in parentheses

All <70 70-79 80-89 =90 Slight/no Moderate Severe Total
years years years years dependency* dependency* dependency* depen-
dency*
Number of 8067 450 1954 3561 2102 388 2448 3103 2128
patients
Proportion of total  100% 6% 24% 44% 26% 5% 30% 38% 26%
(%)
Demo-graphics Sex, women (%) 62.7 533 56.0 62.7 70.7 534 64.3 64.7 59.5
Age 835 66.1 751 847 931 80.3 (7.4) 82.7(8.1) 84.0 (8.1) 844
82 @31 (9 28 (27) (84)
Morbidity Number of 47 46 45(19) 47 47 39(1.7) 44(17) 48(1.8) 49(1.9
diagnoses (1.8) (1.8) (1.8) (1.8)
Pharmaceuticals 86 9.1 8844) 87 8.1 74(3.9) 8.3 (4.0) 8.9 (4.2) 8.8 (4.3)
(continuous intake) (4.2)  (5.1) 4.1) (3.9
Polypharmacy (%)  83.1 793 830 848 809 737 82.1 85.0 83.0
Risk screening Barthel 521 555 557 53.0 46.6 97.2 (2.5) 76.7 (8.3) 44.0(11.3) 109
(270) (263) (274)  (265) (268) (7.2)
RMI 52 55 5639 53 44 11.1 (2.5 7.7 (2.6) 39(25) 25(323)
(37) (39 (36) (34)
Downton >3 (%) 86.0 76.2 79.1 87.5 91.8 54.0 814 91.5 89.1
Norton <20 (%) 289 198 239 273 381 23 76 293 575
MNA <11 (%) 835 79.8 78.0 834 89.4 709 759 859 90.8
Socio-economics Highest educa-
tional level (%)
Primary 220 7.6 173 238 26.7 17.7 218 222 22.8
Lower secondary 12.8 234 14.2 1.3 1.6 135 13.1 12.5 126
Upper secondary 362 362 356 35.0 388 33.1 36.1 36.8 36.1
Post-secondary 194 220 21.7 20.1 154 222 205 19.0 18.2
Higher post-sec. 9.6 10.8 1.2 9.8 7.5 135 85 9.6 103
Annual disp. 287 263 271877 299 288 267561 283640 298171 281
income, SEK 809 642 401 166 182
Region of birth (%)
Sweden 826 81.3 81.8 81.2 86.2 84.0 819 828 829
Other, Nordic 75 76 73 84 59 7.0 8.7 7.0 6.9
Other, Europe 6.6 5.6 6.5 7.1 59 6.4 6.3 6.8 6.6
Outside Europe 34 5.6 44 33 2.1 2.6 32 35 3.6
Marital status (%)
Married 288 304 37.3 30.6 173 327 263 287 31.0
Widowed 404 78 203 411 648 340 40.3 41.0 40.6
Never married 103 291 151 8.0 56 103 10.8 10.1 10.0
Divorced 20.6 327 27.3 20.3 124 229 227 20.2 184
Living alone (%) 607 533 519 593 728 575 63.2 60.4 588

*Based on the Barthel index; cut-off values to categorize were <20 (total dependency), 21-60 (severe dependency), 61-90 (moderate dependency), 91-100 (slight

or no dependency)

significant differences between all groups, except for
between the two youngest. Regarding main diagnosis at
the initial inpatient stay, dementia was significantly more
costly than fragility fracture and heart failure, whilst
stroke/TIA was significantly more costly than heart fail-
ure. Tables showing statistical significance at the 5% level
for each comparison are included in the supplementary
material, Tables S4a-c.

Arranging the categories in order based on total costs
incurred (Table S5), shows that higher age seemed

positively correlated with higher total cost, and higher
degree of dependency seemed positively correlated with
higher total cost. Dementia was estimated as the most
expensive health condition of the ones included, followed
by chronic kidney disease and depression. For all condi-
tions with the highest total cost, their largest cost bucket
was that of social services.
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Table 3 Service utilization for individuals in geriatric care; initial inpatient stay and six months of subsequent post-discharge health
care and social care. Mean presented per age group, degree of dependency, and health condition. Confidence intervals (95%) in

parentheses

Initial inpatient Additional Outpatient  Outpatient Social services  Short-term  Long-term

stay (care days) inpatientstay specialty primary care (hours) care facility  care facility

(care days) care (visits)  (visits) (days) (days)

<70 years .1 (8.69.7) 53(44,6.2) 89(7610.1) 304 (246;36.2) 209 (158;261) 20(0.83.2) 9.0(5.7,12.3)
70-79 years 9(869.1) 1(3.745) 5(5.7;7.2) 29.5(26.8;32.2) 5(281;349) 1(2437) 14.7 (12.7,16.6)
80-89 years .1(8.99.3) 63339 3(4.1,4.5) 29.2 (27.0;31.3) 440 (409,471) 3(273.9) 25.1(23.3,26.9)
>90 years (9094) 1(2834) 3(3.1,35) 214(190237) 575 (529 621) 8(3.1/4.6) 39.8(37.0/42.6)
Slight/no dependency 4(5.1,5.7) 12339 6 (4.7,6.5) 20.5(16.2,24.9) 104 (52;156) (OOO7) 45(1.87.2)
Moderate dependency 7.5 (7,3;7,7) 63239 7 (4.5;5.0) 28.0(25.7,;30.3) 226 (202 251) 0(14;25) 10.7(9.212.2)
Severe dependency 10.3(10.1;10.5) 7 (34:4.0) 0(4.5,54) 28.8(26.630.9) 509 (475;543) 0(3446) 28.1(26.1;30.1)
Total dependency 9.8 (9.5;10.1) 0 (3.6/4. 3) 6 (4.2/4.9) 25.5(22.6;284) 6 (566;665) 4(3.6,5.3) 425 (40 0/45.3)
Cancer diagnosis 103 (9.6,11.0) .3 (6.5;10.0) 2(5.1;7.2) 304 (23.8;37.1) 264(177 352) 0(043.7) 10.7 (6.5;15.0)
Chronic kidney disease 9.4 (7.5;11.3) .5(2.7,10.3) 17.6(7.0,283) 28.0(11.3;44.6) 652 (290;1 013) 4(0.0,8.8) 25.5(8.5424)
Dementia 84(7.9,8.9) 2(1.6;2. 8) 2(2.83.6) 31.1(20.9/41.3) 861 (690;1 032) 9(3.7,10.1)  61.8(52.6;71.1)
Depression 84 (6.8;,10.0) .8(0.9;18.6) 1(0.1,122) 284 (6.6,50.2) 679 (184;1 175) 9(0.06.2) 22.8(0.4;45.1)
Fragility fracture 10.6 (10.4;10.9) 7. 3 3. 2) 2(4.85.6) 23.6 (20.6;26.5) 470 (412,528) 12239 28.7 (25.3;32.1)
Heart failure 8.8(84,9.3) 2 (45;6.0) 1(3.84.5) 334 (27.6;39.2) 367 (299;434) 2(1.03.3) 20.2 (16.3;24.1)
Osteoporosis 104 (93;11.6) 8(1.6,6.0) 6 (3.2,6.0) 4(9.1,29.7) 488 (249;727) 0(03,96) 27.1(13.240.9)
Stroke/TIA 14.6 (13.7;15.5) 02239 8(3.9,5.6) 282 (22.5;34.0) 427 (323;530) .1(3.58.7) 33.8(26.8,40.8)
Average 9.1(9.09.2) 7(3539) 8(4.6,5.0) 273(259286)  432(412,452) 3(2937) 25.5(24.3;26.7)

Table 4 Distribution of mean costs of care over age, degree of dependency, and main health condition, inflated to 2023 monetary

value
(€) Initial Additional Outpatient Outpatient  Social Short- Long-term Total
inpatient inpatient specialty care primary care services term care care facility cost
stay stay facility
<70 years 17 286 10 068 4900 5744 11995 574 2582 53149
70-79 years 16 906 7788 3654 5537 18 047 889 4217 57038
80-89 years 17 286 6838 2459 5194 25181 947 7200 65 106
>90 years 17 476 5889 1927 3776 32917 1090 11417 74 491
Proportion 268% 11,1% 4,4% 7.8% 37.5% 1,5% 10,9% -
Slight/no dependency 10 258 5889 3046 3887 5966 86 1291 30422
Moderate dependency 14 247 6838 2717 5078 12963 574 3069 45 486
Severe dependency 19 565 7028 2803 5281 29155 1147 8061 73 040
Total dependency 18616 7598 2630 4472 35247 1262 12191 82016
Proportion 274% 11,6% 4,6% 82% 36,3% 1,4% 10,4% -
Cancer diagnosis 19565 15766 3653 5590 15 144 574 3069 63 362
Chronic kidney disease 17 856 12347 9002 5509 37326 1233 7315 90 587
Dementia 15956 4179 1911 4419 49 298 1979 17728 95470
Depression 15956 18616 3215 509 38900 832 6 540 89 156
Fragility fracture 20135 5129 2995 4655 26916 889 8233 68 952
Heart failure 16716 9878 2378 5850 20996 631 579% 62 243
Osteoporosis 19755 7218 2692 3928 27936 1434 7774 70737
Stroke/TIA 27733 5699 271 6012 24 426 1750 9696 78 027
Average 17 237 7030 2743 4938 24735 947 7315 64 944
Proportion 26.5% 10.8% 4.2% 7.6% 38.1% 1.5% 11.3% -
Discussion were meaningful differences between the “intensity” of

Service utilization

In the present study, there were substantial differences
between patient sub-groups in terms of types of ser-
vice utilized, i.e. health care or social care, which are
financed by different authorities. Furthermore, there

services leveraged, i.e. inpatient (higher intensity) ver-
sus outpatient care (lower intensity) or staying at an RCF
(higher) versus home-care services (lower), as well as in
the relative levels between these. Geriatric care is a spe-
cialty covering various health conditions and individuals
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with different degrees of dependency, and medical and
social demands likely vary between the different sub-
groups. Some sub-groups tended to utilize health care
to a higher extent relative to their utilization of social
care, e.g. cancer patients, and the group younger than 70
years, whilst the opposite was the case for several groups
including e.g. dementia, and the group with highest
degree of dependency (Barthel index < 20).

Previous studies on older adults and utilization of
health care services have generally assessed care burden
relating to particular conditions, where older adults are
often one or few of several age categories included in the
study [32, 33]. There are also dedicated studies on older
adults for particular conditions [7-9]. However, we have
not found studies assessing the care burden for individ-
uals with history of geriatric inpatient care or for older
adults in general, nor studies of particular conditions
assessing the burden on health care and social care as
well.

Estimation of costs

The regional costs for inpatient care outweighed outpa-
tient costs (on average 24.3 thousand EUR versus 7.7) for
this study population where everyone had had at least
one inpatient stay. For the municipalities, the relationship
was in a way the opposite; home-care social services were
more costly, compared to RCF (on average 24.7 thousand
EUR versus 8.3). The average cost split between region
and municipality was even; 49% versus 51% over the six
months studied. Costs for outpatient specialty care were
predominantly driven by doctor visits, whilst the most
costly category in primary care was home visits by assis-
tant nurses.

It is challenging to compare studies of costing between
contexts. One of the most recent studies on the subject of
costs for care of the geriatric population was performed
in the Netherlands for a population of 401 older adults
acutely hospitalized during 2015-2017 [34]. The 90-day
costs after discharge were estimated to Euro 4 035 which
represents just a fraction of the costs estimated in the
present study. Likely the differences in results can partly
be explained by the sampling as well as cost categories
included; the referenced study included older adults
with an emergency department visit, whilst the present
study included only individuals with an inpatient stay at a
geriatric department. Furthermore, the referenced study
included costs for RCF stay but not for any additional
social care.

Health care and social care are almost entirely cov-
ered by taxes. There is a ceiling for out-of-pocket (OOP)
outpatient health care costs at 1,400 Swedish kronor or
126 Euro per year (free of charge for individuals above
85 years of age), and the patient OOP cost for inpatient
care amounts to 130 Swedish kronor or 12 Euro per night
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[35]. The ceiling for social care costs is set to 2,359 Swed-
ish kronor (212 Euro) for home-care social services, and
2,423 Swedish kronor (218 Euro) for stay at RCEF, per
month. All in all, OOP costs can be considered being of
negligible magnitude in a total costs’ perspective.

The finding that dementia stands out as the most costly
of the groups of main diagnosis studied here is not new;
costs of dementia have been extensively assessed in pre-
vious research. Cost estimates have been found to differ
considerably depending on the differences in health care
systems within different countries studied, one reason
pointed out as variability of included categories of costs
[36] which is likely not limited to studies of dementia. It
has also been pointed out that level of function may bet-
ter explain differences in care costs than for example the
individual’s diagnosis [37]. In addition to costs associated
to formal dementia care mentioned here, informal care
has been estimated to make up half of the global costs of
dementia [38].

Methodological considerations

There are challenges in estimating costs for specific
health conditions or diagnoses, as for example demen-
tia mentioned above. One reason is that the group of
patients studied is often afflicted with several chronic
conditions simultaneously, and it is a delicate task to
disentangle separate work streams of specialty care to
estimate costs for only one particular condition. Such
estimations could also end up being misleading, as care
delivery for different health conditions are interdepen-
dent. In the present study the selected health conditions,
found amongst the most common diagnoses registered,
were defined based on main diagnosis (supplementary
table S1) during the index admission. Main diagnosis
was leveraged instead of any secondary diagnosis, as
this approach was expected to better reflect service uti-
lization related to these selected conditions more than if
each health condition registered as a secondary diagnosis
would be the basis of cost allocation. Still, the cost esti-
mations do not reflect care related only to one particular
health condition but additional care for additional health
conditions as well. Leveraging an approach that consider
function, i.e. ADL dependency, to estimate costs instead,
is likely in general a more precise method.

An important feature regarding the patient group stud-
ied here, is the dependency on more than one formal
financer of care; the regional health care system and the
municipal social care system. Some sub-groups within
the geriatric population are in relatively higher need of
the former, and some of the latter. The balance of costs
between these two financers differs depending on the
individual’s health condition and thereby the need for dif-
ferent kinds of care. In a well-functioning system this bal-
ance would not impact differences in quality of care, i.e. if
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the care transitions between the financers ran smoothly.
However, a significant risk lies within the care transition
per se if the transitions are done with e.g. loss of infor-
mation as a result. In such a scenario, the total costs for
a patient’s care journey are likely higher. Thus, further
analysis of total costs and the feasibility of their levels
need to be performed simultaneously with an assessment
of the transitions between the two financers.

An additional challenge in studying a group of older
adults is how to approach the non-negligible mortality
during the follow-up (14.3% during the first 90 days). In
the present study, all individuals alive at discharge were
included in order to report a mean cost for them. Alter-
native scenarios would be to exclude later-on deceased
individuals, but this would likely skew the results
inappropriately.

Regarding potential generalizability of this study, the
cohort studied here has been compared to the region’s
general population of older adults with a history of geri-
atric inpatient care, and was found to be a representative
sample regarding utilization of hospital care, however
less representative regarding primary care utilization
[18]. This should be considered in any further analyses
relating to utilization of primary care for this group.

Strengths and limitations
This is the first estimate of service utilization and costs
including health care as well as social care for the pop-
ulation of individuals with assessed need of geriatric
inpatient care in Sweden. This is a registry-based study
with the aim to estimate service utilization and costs for
a Swedish study population receiving geriatric inpatient
care, and it contributes with a detailed perspective on
utilization in terms of leveraged service units as well as
direct costs, relating to overall care for this patient group.
With a pseudonymized variant of the personal identity
number, individual-level linking of data was made pos-
sible, and cost estimations based on units of service and
their actual costs reported from care givers were per-
formed. One additional major strength with the present
study is that population registries leveraged generally
do have complete coverage. A limitation related to the
registries is that it may be precarious to use databases
developed for administrative and follow-up purposes
to perform cost analysis such as in the present study.
Furthermore, there are various registers available with
various quality of data, but the general quality and valid-
ity of the population-based registers are high [39] and
continues to be our best available tool for retrospective
cohort studies [40]. An additional limitation in this con-
text is that the data leveraged are a few years old, which
means that there is a risk that new ways of working, orga-
nizational changes and updated routines and legislation
may have had an impact that is not detectable within
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the results presented in this study. One example of such
changes is updated legislation on collaboration at dis-
charge which has been subject to updated routines in the
context of this study population, aiming to strengthen the
continuity after discharge from inpatient care [41].

Consideration was not taken to costs outside of health
care and social care, such as informal care and work
absence. It may be worth mentioning— in an international
perspective— that all individuals in the Swedish context
have the same right to social care such as home-care
services, no matter if there is a family that can help out,
or not. With that said, the indirect economic burden of
informal care is likely of substantial size. Indirect costs
due to work absence for the individual is expected to be
low due to the high age of the study population, yet higher
for individuals delivering the informal care; depending on
the amount of informal care delivered for the study popu-
lation, the total costs of care are likely significantly higher
than presented here. Costs for pharmaceuticals after
discharge from inpatient care also lack, and hence the
overall direct costs related to care are somewhat higher
than the estimates presented here. The costs for staying
at RCF are based on CPU estimates relating to e.g. occu-
pancy rates and personnel density, but it is however not
stated whether health personnel (e.g. physiotherapists
and nurses) employed by the municipality are included in
these estimates or not. If not, health care costs for indi-
viduals living at RCF may be underestimated.

Further research

The inclusion of data on Health-Related Quality of Life
would further strengthen the potential use of the esti-
mations in addition to measures of function and ADL
dependency used in the present study. This could be done
via patient-reported outcome measures developed and
validated for this group specifically [42]. Furthermore,
the informal care delivered to the individuals receiving
geriatric inpatient care, and its costs, need to be further
investigated in order to complete the picture. It has not
been possible to compare the differences in service uti-
lization and costs between municipalities. This would
however be of significant interest to understand better,
as the social care offered after discharge is dependent on
an assessment made by the municipality representative.
Such an assessment may long-term imply differences
in need in terms of other services such as those from
regional health care.

Conclusions

Individuals admitted to geriatric inpatient care spent on
average approximately 13 inpatient care days during a
six-month period, had five visits in specialty care, 27 vis-
its in primary care, 430 hours of home-care services, and
29 days of staying at RCF. This equalled approximately 65
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thousand Euros, on average, but ranged on group-level
from 30 thousand to 82 thousand depending on ADL
dependency, and home-based health care is also included
in these estimates. The estimated costs incurred were
made up to 49% financed by the region, and 51% financed
by the municipality.

The group of individuals in need of geriatric care is het-
erogeneous, and service utilization varies significantly
between groups of age, degree of ADL dependency,
and underlying health condition. Also, the cost burden
per payer (region or municipality) varies significantly
between these groups. Hence, different groups show
differences in articulated demands and received care
towards the region and the municipality.

These results should work as estimates for further anal-
ysis and not as levels to steer towards, as utilization does
not always reflect actual needs, which may or may not be
in fact higher.
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