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Abstract

Background: Community-based and institutional dementia care has been compared in cross-
sectional studies, but longitudinal information on the effect of institutionalization on health
care service utilization is sparse. Methods: We analyzed claims data from 651 dementia pa-
tients via Generalized Estimation Equations to assess health care service utilization profiles
and corresponding expenditures from four quarters before to four quarters after institution-
alization. Results: In all domains, utilization increased in the quarter of institutionalization.
Afterwards, the use of drugs, medical aids, and non-physician services (e.g., occupational
therapy and physiotherapy) remained elevated, but use of in- and outpatient treatment de-
creased. Cost of care showed corresponding profiles. Conclusion: Institutional dementia care
seems to be associated with an increased demand for supportive services but not necessar-
ily for specialized medical care. © 2014 S. Karger AG, Basel

Background

Owing to demographic aging, dementia has been identified as a major economic and
societal issue, and several studies have investigated the economic impact of dementia on
health care systems around the world [1-7]. There is broad agreement that the clinical course
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of dementia (ongoing physical and cognitive decline combined with challenging behavior)
strongly promotes nursing home placement. Many studies have been performed to identify
the crucial risk factors for institutionalization in individuals with dementia [8-11]. In
Germany, one acts on the assumption that every year up to 25% of previously community-
living dementia patients transfer to nursing homes [12] and that only 20% of the patients
eventually die at home [13].

Institutional care is reported to be a major cost driver in dementia care - especially in
more advanced disease stages [14-16] - but there are only a few cross-sectional studies
comparing costs of community-based and institutional dementia care [1, 17-20]. To ensure
comparability with our own data referring to 2006 as the base year, we first converted the
reported figures to euros by applying the average currency exchange rate of the corre-
sponding year and then inflated these figures to 2006 values by applying the German gross
domestic product deflator.

The following paragraph focuses on expenditures borne by the health care system and
does not account for out-of-pocket payments and informal care. According to our own
previous research, per capita expenditures for institutionalized dementia patients are
substantially higher than those for community-living ones (approx. EUR 21,400 p.a. vs.
approx. EUR 9,800 p.a.) [17]. This is in line with the results from the Belgian NADES study
(institutional care approx. EUR 13,300 p.a. vs. community-based care approx. EUR 3,300 p.a.)
[1] and the work of Reese et al. [19] (institutional care approx. EUR 14,500 p.a. vs. community-
based care approx. EUR 4,200 p.a.). However, these aggregated figures seemingly fail to
answer the question whether costs are equally distributed across the entire observation
period. In this regard, the work of Sands et al. [18], which compared health care spending for
community-living and nursing home-based Medicaid recipients with dementia over a
12-month time frame, is an important advancement. It revealed almost constant monthly
expenditures in the institutionalized population (approx. EUR 2,650 in month 1 vs. approx.
EUR 2,600 in month 12) but steadily increasing expenditures in the community-living popu-
lation (approx. EUR 1,100 in month 1 vs. approx. EUR 1,560 in month 12).

It has to be kept in mind that all the studies cited contrasted two patient strata with
different socioeconomic and clinical characteristics, rendering a scientifically sound
comparison of both care settings at least to some extent questionable. Moreover, the research
described does not address the question to what extent a change in health care setting might
influence the provision of health care services. Corresponding knowledge is essential to
detect potential shortfalls and to improve continuity of care provision for individuals with
dementia after institutionalization, and is thus highly relevant for health economics and
health care services research.

To the best of our knowledge, no longitudinal study dealing with these issues by following
a defined patient population over a distinct time horizon before and after institutionalization
has been published yet. Based on longitudinal patient level data from a large German Stat-
utory Health Insurance (SHI) fund, this paper aims (a) to describe the health care service
utilization patterns of individuals with dementia from four quarters before until four quarters
after transfer to a nursing home (hereafter institutionalization) and (b) to assess the thereby
incurred overall SHI expenditures (i.e., cost of care from a payer perspective).

Methods
Background Information on the German Health Care System

Within Germany, health and long-term care insurance is a legal obligation, and about
85% of the resident population is insured within statutory funds. These funds are organized
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by the principles of pay-as-you-go financing and income-dependent but risk-independent
contributions. Health insurance is designed as a full coverage insurance, which allows access
to a broad range of medical services for a small co-payment [21]. Nursing care services are
not covered by SHI but fall under the scope of compulsory long-term care insurance (LTCI).
In order to make a claim for LTCI support, insurants with impaired capabilities in their activ-
ities of daily living have to file an application with their SHI. Their need for care is appraised
by the Medical Review Board - an independent statutory corporation that is directly super-
vised by the state’s Ministry of Social Affairs. If the application is accepted, applicants are
assigned to one of three care levels (i.e. ADL dependency groups). Only individuals with a care
level assignment receive LTCI support in the form of partial reimbursement of nursing care
services up to a legally fixed ceiling amount, which depends on the type of services provided
and the recipient’s care level [22].

Data Source and Sample Selection

Sample selection was based on 2005-2007 insurance claims data from AOK Bavaria, a
large regional SHI fund, which had been provided for a previous excess cost study. Within this
sample, 9,147 individuals with dementia had been identified based on 2005 and 2006 inpa-
tient and outpatient diagnosis codes (ICD-10 codes ‘F00’, ‘F01’, ‘F02’, ‘F03’, and ‘G30’) and
anti-dementia drug prescriptions (ATC codes ‘NO6DA’ and ‘N06DX01"). To be classified as a
dementia patient, the documentation of at least one of these ‘dementia indicators’ within
three of four consecutive quarters was required. Detailed information on the selection process
is described elsewhere [23].

We identified the residential setting of the 9,147 dementia patients based on 2006 data
from the LTCI. LTCI data only exist for individuals who have made a claim for LTCI services,
i.e,, for subjects who are considered to be in need of nursing care according to the Code of
Social Law. Similar to previous research [24], we classified all individuals without an LTCI
claim as community living (n = 3,110). This decision is based on the assumption that indi-
viduals without an LTCI claim have no need to transfer to a nursing home.

Forindividuals with an LTCI claim, the care setting can be assessed based on the provision
of distinct LTCI services [25]. The LTCI service ‘institutional care’ is conditional on nursing
home residency, and all nursing home residents but no community-living individuals receive
corresponding payments. Therefore, the starting date of payments for institutional care
equals the date of transfer to a nursing home, and the end date of payments for institutional
care - if different from the date of death - reflects a transfer from a nursing home to the
community setting.

We classified the remaining 6,037 individuals with an LTCI claim as continuously
community living in 2006 if ‘institutional care’ was never documented between January 1 and
December 31 (n = 2,425), as continuously institutionalized in 2006 if ‘institutional care’ was
documented without interruptions from January 1 to December 31 (n = 2,933), and as trans-
ferring between community-based and institutional care in 2006 if payments for ‘institu-
tional care’ started during 2006 (n = 679).

In 2006, 18 of the transferring individuals shifted back to community-based care, and 10
individuals showed multiple shifts between community-based and institutional care. These
28 individuals were dropped, and 651 permanently institutionalized individuals were finally
included in our analyses. Figure 1 visualizes the selection process in a flow chart.

Observation Period

Within the German SHI system, physician services are documented and billed on a quar-
terly basis. Therefore, the quarter of the year was chosen as the reference period for our
analyses. To define the quarter of institutionalization (QI) for each individual, we identified
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Fig. 1. Sample selection process.

the first documentation of ‘institutional care’ in 2006 - which is reported on a daily basis - and
determined the respective quarter. For example, for an individual transferring to a nursing
home on June 15, 2006, QI would have been q2/2006; for an individual shifting on October 2,
2006, itwould have been q4/2006 and so on. Based on QI, for each individual, the four quarters
before (i.e, the period of community-based care) and after (i.e., the period of institutional care)
were identified. Given that transfer to a nursing home could take place from q1/2006 earliest
to q4/2006 latest, the individual observation periods lasted from q1/2005 to q1/2007 (for
transfers in q1/2006) up to q4/2005 to q4/2007 (for transfers in q4/2006).

Outcome Parameters

The main outcome parameter of our analysis was service utilization within the different
service domains of SHI. These are care of general practitioners and medical specialists, drugs,
hospital care, non-physician services, medical aids, rehabilitation, and home health care.

Within this paper, ‘non-physician services’ refer to non-medicinal remedies covered by
the SHI, such as physiotherapy, occupational therapy, or medicinal massages. The term ‘home
health care’ is used to describe the provision of temporary medical nursing care, which -
contrary to permanent nursing care - falls within the scope of SHI.

The services of general practitioners and medical specialists were already reported as
visits per quarter but, for the remaining domains, transformation was necessary. For drugs
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and medical aids, the exact date of prescription was given. To reach per quarter values, all
prescriptions within the distinct time frame were added. Home health care, non-physician
services, hospital care, and rehabilitation do not refer to a distinct point in time but to a
distinct time frame. As home health care is usually prescribed on a monthly basis, we assessed
each month of prescription, assigned it to the corresponding quarter, and summed up the
prescriptions within a quarter. However, this straightforward approach was not applicable
for hospital care, rehabilitation, and non-physician services, as the duration of these services
can range over several quarters. Regarding these domains, we distributed service utilization
to the distinctive phases whenever treatment took place in different quarters (e.g., ifa hospital
stay lasted from June 25 to July 4, 6 days were assigned to q2/2006 and 4 days to q3/2006).

In addition to service utilization, we also analyzed the corresponding expenditure trends
as a secondary outcome parameter. To do so, we either summed up costs per unit of utili-
zation (drugs, medical aids, home health care) or attributed them proportionally to time of
resource use implying constant amounts per day (hospital, rehabilitation, non-physician
services). To ensure the comparability of quarter-specific costs, all amounts have been
inflated to 2006 values (year of institutionalization) by applying the gross domestic product
deflator.

Statistics

To account for the longitudinal nature of the data and the accompanying intra-subject
correlation, the analyses were based on the Generalized Estimation Equation (GEE) approach
[26, 27], which represents a marginal model with robust parameter estimates [28]. Contrary
to mixed models, which would have been an alternative approach to account for intra-subject
correlation, marginal models calculate population averages instead of subject-specific trajec-
tories [28, 29].

The applied GEE estimates the quarter-specific utilization and cost figures within the
study sample accounting for the intra-subject correlation as a nuisance variable. Assuming
that service utilization and costs of care within a distinct quarter depend on the values
observed within the previous quarter, first-order autoregression was chosen as the working
correlation. QI was set as the point of reference to describe longitudinal trends. The GEE
provides the quarter-specific 8 estimators. Exponentiation of the calculated group-based esti-
mators describes service utilization and costs for each quarter as a percentage of the reference
quarter.

The distribution of service utilization and costs is zero bounded and positively skewed
to the right. To best possibly fit this non-normal distribution, we assumed a negative binomial
distribution for service utilization and a gamma distribution for costs. As individuals with
zero costs would have been dropped in a gamma model, we assigned all individuals without
costs the small positive amount of EUR 0.5 to keep them in the analyses.

Age, gender, comorbidity, and dementia duration were included as cofactors in all
analyses. Comorbidity was reflected by a modified version of the Charlson index [30], which
accounts for all index diseases except for dementia. To reflect the patient-individual morbidity
burden at the point of institutionalization, inpatient and outpatient diagnoses in the last two
quarters before QI were used to calculate the index. Dementia duration was expressed by a
dummy variable indicating whether dementia was already prevalent within the year prior to
institutionalization or whether dementia was newly developed during the year of institution-
alization.

We also performed extended models accounting for all possible interactions between
age, gender, incidental versus prevalent dementia, and observation quarter. As these inter-
action terms turned out to be not statistically significant, we decided on the simple model
without interaction terms, which allows a more straightforward interpretation of p values.
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Table 1. Percentage of service users within the distinct observation quarters

Q4. q3_ qz2_ ql. QI ql qz_ q3_ q4_
prior_i prior_i prior.i prior_i posti posti posti posti

General practitioner 87.9 90.9 91.7 94.9 99.5 989 98.7 99.3 99.1

Medical specialist 55.3 52.2 53.5 56.4 65.6 674 64.6 62.6 60.0
Drugs 89.2 89.7 89.6 90.6 989 989 98.4 97.4 98.5
Hospital 15.1 15.5 18.3 40.2 58.2 237 21.1 21.3 20.1
Non-physician services 10.6 10.1 11.2 12.3 246 278 27.7 26.8 28.4
Medical aids 13.5 13.8 16.1 17.7 60.2 70.5 75.7 76.9 79.8
Home health care 24.6 26.4 30.0 32.4 26.1 n.p. n.p. n.p. n.p.

Rehabilitation 1.8 1.7 2.3 6.3 9.7 0.6 0.5 0.0 0.0

n.p. = Not provided.

Within an additional sensitivity analysis, we excluded individuals who died during the
observation period (n = 91). The results of this analysis differed only marginally from those
of the main analysis; thus, the corresponding results are not included in the paper.

All analyses were performed using SAS version 9.2, and a p value of at least 0.01 was
defined as being statistically significant.

Results

Baseline Characteristics

The transferees were almost equally distributed across the four quarters of 2006 (q1:
24.3%, q2: 27.5%, q3: 27.0%, and q4: 21.2%). A total of 497 (76.3%) of the transferring
dementia patients were female, and 456 (70.1%) had been diagnosed with dementia prior to
the year of transfer. Individuals transferring to a nursing home were on average 82.8 years
old (SD 6.9) and, given a mean Charlson index of 3.9 (SD 2.9), their comorbidity burden was
substantial. Ninety-one individuals died within the first year after institutionalization.

Utilization of Health Care Services

User Quota within the Distinct Services

Table 1 describes the percentage of transferring individuals with service utilization in the
distinct SHI categories for each observation quarter. By trend, the quota of service users
increased over time with a particularly strong increase in QI. Home health care was the only
exception to this rule, as corresponding services are dispensed with after nursing home
transfer.

The analysis of the distinct service categories showed three different patterns. The first
pattern was characterized by a steadily increasing user quota from the beginning of the obser-
vation period until the phase of institutionalization (i.e., QI and, if required, the adjacent
quarter) and stabilization at a higher level afterwards. This pattern applied to general prac-
titioner services, drugs, and non-physician services. However, non-physician services repre-
sented an exception in that their user quota literally escalated within QI (duplication),
whereas the increase was more continuous in the other three domains. The second pattern
showed an increasing user quota from the beginning of the observation period until the phase
of institutionalization and a decrease afterwards. This pattern was observed in the use of
medical specialists, hospitals, and rehabilitation. The third pattern presented an increasing
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Table 3. Mean per capita SHI and LTCI expenditures within the distinct observation quarters

q4_ q3_ q2_ ql_ Ql ql_ q2_ q3_ q4_
prior_i prior_i  prior.i  prior_i post_i post_i post_i post_i
Costs of
SHI, EUR 908 1,110 1,296 2,466 3,755 1,565 1,200 943 770
Relation
QL % 24.2 29.6 34.5 65.7 100.0 441 32.0 25.1 20.5
p value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001
Costs of
LTCI, EUR 406 454 543 775 2,503 3,202 3,127 3,003 2,868
Relation
QL % 16.2 18.1 21.7 31.0 100.0 1279 124.9 120.0 114.6
p value <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.0035

user quota over the entire observation period with a remarkable level shift from QI onwards
(quadruplication). This was the case for medical aids.

Mean Volume of Service Utilization

The trend of the mean per capita service utilization across the nine observation quarters
as estimated by the GEE is shown in table 2. Within all service domains (except for home
health care), the estimated volume of service utilization was higher in QI than in the four
previous quarters. During the year after institutionalization, the volume of service utilization
of general practitioner visits and medical specialist visits decreased gradually to approxi-
mately the initial level. Regarding hospital and rehabilitation days, there was an abrupt
decrease immediately within the first quarter after institutionalization. The number of drug
prescriptions, medical aid prescriptions, and non-physician service prescriptions in the insti-
tutional setting evened out at a higher level than in the community setting. Regarding the last
two service domains, this level was remarkably higher than in QL

Concerning all service domains, the volume of service use within each quarter prior to
institutionalization as well as within each quarter after institutionalization differed signifi-
cantly from the volume of service use in QI. The only exception was found during the first
quarter after institutionalization regarding medical specialist visits and drug prescriptions,
which did not differ significantly (p values of 0.10 and 0.07, respectively).

Figure 2 visualizes the longitudinal trend in service utilization for the distinct service
domains by pointing out the relative difference from QI. It demonstrates that institutional-
ization had only a temporary effect on acute medical needs represented by physician visits or
inpatient treatment, but a long-lasting effect on supportive services such as medical aids and
non-physician services.

Costs within the Distinct Service Domains

As shown in table 3, SHI expenditures followed an inverse U-shape peaking in QI. Indeed,
the rise in SHI expenditures was already quite pronounced one quarter before institutional-
ization.

Figure 3 indicates that escalating expenditures within the quarter prior to institutional-
ization and QI were almost exclusively explained by hospital expenditures, which accounted
for about two thirds of the entire SHI expenditures in these two quarters. Even from q2_prior
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Fig. 3. Trend of SHI expenditures within the distinct service domains.

to q1_prior, hospital costs almost tripled, whereas the increase did not exceed 20% within the
other service domains. Expenditures on hospital care, rehabilitation, general practitioners,
and medical specialists decreased after institutionalization, but expenditures on drugs and
particularly on medical aids and non-physician services remained elevated. The relative
importance of the last two domains increased in the institutional setting. They accounted for
approximately 5% of SHI expenditures during the four quarters before institutionalization
but ranged between 15 and 25% within the four quarters after institutionalization. Payments
for home health care are dispensed with after institutionalization.

The nursing care expenditures of LTCI, which were incurred in addition to the health care
expenditures of SHI, escalated in the context of institutionalization and remained substan-
tially increased afterwards (table 3).

Discussion

Our analysis of patient-level SHI data from 651 dementia patients covering a period from
four quarters before to four quarters after nursing home transfer revealed that, within all SHI
domains, the volume of quarterly per capita utilization escalated in QI compared with the
directly adjacent quarter. Once institutionalization had taken place, the trend in the level of
service utilization did not increase further but stabilized (drugs: level of QI; non-physician
services and medical aids: increased level) or even decreased to the initial level (physician
services and inpatient treatment).

Correspondingly, SHI expenditures presented a parabolic curve peaking in QI. LTCI
expenditures increased substantially after institutionalization because payments for institu-
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tional long-term care per legal definition exceed payments for community-based long-term
care. Summing up the quarter-specific expenditures resulted in higher health care expendi-
tures during the year prior to institutionalization than during the year after institutional-
ization (EUR 5,780 vs. 4,478). Regarding long-term care expenditures, the situation was
reversed (EUR 2,178 vs. 11,699), and they accounted for the most part of the total costs of
care.

These spending structures within the German SHI/LTCI system are in line with previous
cross-sectional research on expenditures borne by the health care system[1,17-19]. However,
it has to be kept in mind that a payer perspective disregards out-of-pocket payments and
particularly does not account for non-monetary cost components such as unpaid family care.
Valued informal care in the community setting is substantially higher than in the institutional
setting [1, 19, 20]. Thus, from a societal perspective, which accounts for monetary and non-
monetary cost components, institutional care might even be the less costly option, as has been
recently shown by Koenig et al. [31].

Compared with cross-sectional studies, our disaggregated longitudinal design allows the
analysis of utilization and expenditure trends in the context of nursing home transfer. The
results suggest that the period of institutionalization has to be considered as an ‘exceptional
time frame’. Regarding outpatient and inpatient treatment, a substantial increase in service
utilization is already observed within the quarter prior to institutionalization. Obviously,
changes in health status which precipitate the decision to institutionalize are already manifest
some months before the definite date of transfer.

This observation indicates that the health care-seeking behavior of individuals who will
be shortly institutionalized is different from the health care-seeking behavior of individuals
who will stay in the community setting. Indeed, a comparison of cost data between the 651
transferring dementia patients and the 2,425 dementia patients who were continuously
community living in 2006 revealed significantly higher health care expenditures within the
four quarters prior to institutionalization than within a ‘usual’ year. Therefore, the analytical
approachto consider ‘institutionalization’ as a censoring event within cross-sectional analyses
on community-living populations and to calculate correspondingly adjusted average per
capita costs and utilization figures [32] might be biased towards overestimation. It seems
more advisable to consider individuals as a distinct subgroup shortly before institutional-
ization and to run stratified analyses.

Moreover, the analyses illustrate that institutionalization is rather associated with an
increased demand for continuous care and support (e.g., medical aids and drugs) than with
an increased demand for acute medical care (e.g., inpatient and outpatient care). Indeed,
outpatient and inpatient care decrease to the initial level after peaking in QL. Hence, it can be
concluded that the decision to institutionalize is triggered by acute health-deteriorating
events such as a hospital stay, but that acute illnesses, which require specialized medical care,
do not occur more frequently within the institutional setting. However, dementia is a
progressive syndrome, and the patients’ ongoing physical and cognitive decline is not affected
by the residential setting per se. The increased demand for medical aids and non-physician
services after nursing home transfer matches the hypothesis of deteriorating health in the
context of dementia progression. Nevertheless, no similar trend within the post-institution-
alization period was observed regarding physician services. Therefore, the reduced contact
frequency with general practitioners and medical specialists in the institutional setting might
be an indicator of undersupply in individuals with more advanced dementia. According to a
recent health technology assessment (HTA) analysis on behalf of the German Institute of
Medical Documentation and Information (DIMDI), there is a common opinion among physi-
cians working in Germany that visits to nursing homes are not financially interesting, and
thus this service is often not offered [33].
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To judge our findings comprehensively, the limitations of the applied approach need to
be taken into consideration. First, claims data-based analyses are linked to some intrinsic
caveats [34], such as lacking information on disease severity and socioeconomic factors
(household size, income). There is broad scientific consensus that these parameters influence
health care service utilization, costs of care, and the final decision to transfer to a nursing
home [16, 35, 36]. Despite these undocumented parameters definitively influence the absolute
utilization level, there is no reason to assume that they affect utilization trends themselves,
especially within the post-institutionalization period.

Second, the GEE approach required the assignment of small positive values to individuals
with zero costs. Thus, there is an overestimation of quarter-specific costs, especially in service
domains with a generally low user quota (e.g., rehabilitation). We are aware that this aspect
is of particular relevance if cost trends within distinct SHI domains are looked at, but we
strongly believe that it is not a major issue if the entire SHI expenditures are estimated.
Indeed, the percentage of insurants withoutany SHI costs in a distinct quarter ranged between
6.5 and 0.0%. Given this low quota combined with the small amount replaced in case of zero
costs (EUR 0.5), we are convinced that we have not introduced substantial bias.

Third, our analyses did not include a control sample of individuals without dementia
transferring to a nursing home. Thus, it is not possible to conclude whether the observed
profiles are dementia specific or context specific, i.e,, whether they apply to individuals
without dementia as well. As institutionalization of individuals without dementia does not
happen very often, most studies on risk factors for institutionalization do not compare indi-
viduals with and without dementia [37-39]. Such a comparative design was chosen by
Schoenmakers et al. [40] who reported ‘lack of self-management’ and ‘problems with care’ to
be the mostimportant motifs for institutionalization in individuals with and without dementia.
Age, functional impairment, and comorbidity are other shared risk factors for transfer to a
nursing home [37-39, 41]. Thus, we assume that individuals with and without dementia show
similar health care service utilization profiles in the context of institutionalization, even
though there might be a dementia-specific level effect.

Despite these drawbacks, our study design offers some noteworthy advantages. First of
all, claims data provide information on all individuals insured including the oldest of the old,
frail individuals, and those in the terminal phase of life. These individuals have a particularly
high risk of institutionalization but are often not enrolled in primary data-based studies.
Moreover, information on service utilization and costs can be obtained directly from the data.
Basically, this eliminates the issues of non-response [42] and recall bias [43], which would
have occurred, for example, if nursing home residents had been retrospectively asked about
their utilization patterns before and after transfer. Therefore, we believe that, for our
particular research question, claims data yield more reliable results than primary data.

Additionally, our analyses did not only consider overall costs but also domain-specific
trends. This itemized view enables the investigation of common hypotheses regarding inter-
actions between the distinct domains. For example, our analyses did not find a substitution
effect between care from medical specialists and general practitioners (parallel trend) or a
complementary relationship between drug prescriptions and physician visits. Finally, changes
in the cost structure, which reflect the changing relevance of distinct service domains, are
traceable. Such information is necessary to soundly judge expenditure trends.

In conclusion, our study provides novel insights into dementia-related health care
services research. In particular, it provides evidence that the months around the date of insti-
tutionalization represent an exceptional time frame regarding the level of service utilization.
This has methodological implications in that the use of setting-related adjusted average per
capita figures needs to be scrutinized carefully in further studies. Moreover, the analysis
demonstrated that institutional dementia care seems not necessarily to be associated with an
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increased demand for specialized medical care. Assuming dementia progression over time, a
decrease in specialized medical care services during the post-institutionalization period
seems counterintuitive. To comprehensively interpret this observation, further evidence is
required to establish to what extent institutionalization affects the quality of care provision.
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