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Abstract

Background Due to unidentified geriatric needs, elderly patients have a higher risk for developing chronic
conditions and acute medical complications. Early geriatric screenings and assessments help to identify geriatric
needs. Holistic and coordinated therapeutic approaches addressing those needs maintain the independence of
elderly patients and avoid adverse effects. General practitioners are important for the timely identification of geriatric
needs. The aims of this study are to examine the spatial distribution of the utilization of outpatient geriatric services in
the very rural Federal State of Mecklenburg-Western Pomerania in the Northeast of Germany and to identify regional
disparities.

Methods Geographical analysis and cartographic visualization of the spatial distribution of outpatient geriatric
services of patients who are eligible to receive basic geriatric care (BGC) or specialized geriatric care (SGC) were
carried out. Claims data of the Association of Statutory Health Insurance Physicians in Mecklenburg-Western
Pomerania were analysed on the level of postcode areas for the quarter periods between 01/2014 and 04/2017. A
Moran's | analysis was carried out to identify clusters of utilization rates.

Results Of all patients who were eligible for BGC in 2017, 58.3% (n=129,283/221,654) received at least one BCG
service. 77.2% (n=73,442/95,171) of the patients who were eligible for SGC, received any geriatric service (BGC or
SGQ). 0.4% (n=414/95,171) of the patients eligible for SGC, received SGC services. Among the postcode areas in the
study region, the proportion of patients who received a basic geriatric assessment ranged from 3.4 to 86.7%. Several
regions with statistically significant Clusters of utilization rates were identified.

Conclusions The widely varying utilization rates and the local segregation of high and low rates indicate that

the provision of outpatient geriatric care may depend to a large extent on local structures (e.g., multiprofessional,
integrated networks or innovative projects or initiatives). The great overall variation in the provision of BGC services
implicates that the identification of geriatric needs in GPs' practices should be more standardized. In order to reduce
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regional disparities in the provision of BGC and SGC services, innovative solutions and a promotion of specialized

geriatric networks or healthcare providers are necessary.

Keywords Claims data, Spatial analysis, Rural healthcare, Geriatrics, Geriatric assessment, Utilization of geriatric care

Background

Demographic change is a public health challenge world-
wide [1]. It is internationally observed that access to qual-
ity health care for elderly people in rural areas is worse
compared to urban regions [2, 3]. The demographic
change is often accentuated in rural regions. Concur-
rently, the establishment of specialized as well as basic
health care facilities in rural areas is often less attractive
for healthcare providers for a number of reasons, e.g.,
economic issues or working conditions. In addition, great
distances in rural areas can be a great barrier for less
mobile elderly people, especially where the availability
of public transport is limited [2, 4—6]. Studies on subop-
timal prescribing and adverse drug reactions in elderly
patients show the importance of access to specialized
geriatric in- and outpatient care [7, 8].

According to the German Association for Geriat-
ric Medicine, geriatric patients are often defined by
advanced age and >2 geriatric-typical syndromes at the
same time [9]. Geriatric-typical syndromes are for exam-
ple frailty, decubitus and a tendency to fall [9, 10].

Geriatric patients have a higher risk for multi-morbid-
ity, chronic conditions and functional decline. They are
often frail or pre-frail, which means an increased vulner-
ability that is associated with adverse health outcomes
[11] and general weakness, poor endurance, weight
loss and/or undernourishment, low level of activity and
unsteady gait [12]. A cross-sectional study, based on
representative data from the “German Health Interview
and Examination Survey for Adults” of the Robert-Koch-
Institute conducted between 2008 and 2011, estimates
the average frailty and pre-frailty prevalence in geriatric
patients at 41.4% in Germany [13]. Since the prevalence
was only determined for the 65 to 79 years old persons
and no home visits were carried out to examine patients
with limited mobility, the prevalence is likely to be under-
estimated [14].

Moreover, cognitive decline is common in old age and
is associated with an increased number of adverse medi-
cal events. Cognitively impaired geriatric patients have a
higher risk of poor functional recovery during rehabilita-
tion ward [15], loss of independence after discharge from
acute care, and mortality [16]. The socio-economic bur-
den is also increased in geriatric patients with cognitive
impairment due to a higher demand for formal [17] and
informal care [18].

An effective treatment of geriatric patients’ needs
to focus on the specific individual needs, interactions
among conditions or treatments, the patient’s individual

preferences, beliefs, goals, prognosis, and the multifacto-
rial nature of geriatric morbidity [19]. In this context, a
geriatric assessment serves as an instrument for a com-
prehensive examination of a geriatric patient’s health
situation and individual resources. It is a basis for com-
prehensive care that focuses on preserving the patients’
independence and autonomy. This is in line with the
national quality assurance guideline on the special-
ized geriatric diagnostic by the national Association of
the Statutory Health Insurance Physicians (ASHIP) that
defines the requirements of specialized geriatric practices
in terms of the necessary qualifications and resources of
the healthcare providers in Germany. It also determines
the form and content of the specialized geriatric diag-
nostic in Germany [20]. Several studies on the effects
of a comprehensive geriatric assessment and consecu-
tive treatment have shown its efficacy in terms of reduc-
ing functional decline, improving mental health [21],
decreasing risk of nursing home placement [22, 23], and
delaying the progression of frailty [24, 25]. However,
especially for rural living older adults it is difficult to
access specialized geriatric healthcare due to longer dis-
tances between patients and healthcare providers. Out-
patient geriatric practices can help to improve the access
of older rural living adults to geriatric healthcare [26].

In Germany, the provision of geriatric care is het-
erogeneous, because structures and qualifications vary
between the federal states. Basically, general practitio-
ners (GPs) are responsible for coordinating diagnostic
measures and treatment of geriatric patients. With an
additional special training, GPs can receive an approved
qualification in geriatrics. In four (of 16) federal states,
physicians can further train to become a specialist in
geriatrics [27, 28]. However, especially in outpatient geri-
atric care, the number of GPs with any geriatric quali-
fication is low. Until 2015, less than 1% of the GPs had
an approved qualification in geriatric care. And until the
second half of 2016, the additional effort that the special-
ized practitioners (SP) needed to invest in comprehensive
care of geriatric patients were not adequately financed by
the German reimbursement schemes [29].

this study aims to investigate the utilization of outpa-
tient geriatric health care in a rural region, the Federal
State of Mecklenburg-Western Pomerania (MWP) in the
northeast of Germany. The analysis includes the spatial
distribution of the utilization of the outpatient services
for basic geriatric care (BGC) and specialized geriatric
care (SGC). The primary research question is whether
there are regional disparities in the utilization of BGC
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and SGC services in Mecklenburg-Western Pomerania
(MWP). Secondary research questions are: (1) can spatial
patterns of utilization be identified, and (2) if regional dif-
ferences can be identified, are distance or care provider
density possible explanations for these differences?

Methods

Design and data

This study is a spatial analysis of the distribution of the
utilization of outpatient geriatric healthcare services
in MWP. The analysis is based on claims data from the
Association of Statutory Health Insurance Physicians in
MWP (ASHIP-MWP). The statutory health insurance
physicians are collecting the ASHIP-MWP data for the
reimbursement of their services which they are provid-
ing for patients insured by a Statutory Health Insurances
(SHI). In 2020, about 87% of the inhabitants of Germany
were members of a SHI [30]. The data contained the kind
of reimbursed services, reimbursement quarter and date,
pseudonymized practice identification number (practice
ID), practice location (postcode), patient anonym, patient
residence (postcode), patient date of birth, and sex. The
data covers the years 2014-2017. Some geriatric medi-
cal services were new in the reimbursement schedule and
became reimbursable from the 3rd quarter of 2016. That
is why the year 2017 is the data basis for most of the anal-
yses. The total number of all geriatric services per quarter
was calculated for all four calendar years in order to anal-
yse the development of utilization over time.

The reimbursement catalogue of the SHI accredited
physicians (abbreviated in German as EBM) defines 2
groups of patients that are eligible to receive geriatric
services:

1. For BGC: the patient has to be at least 70 years old
and has to have at least one geriatric syndrome
(according to Table 1) or a recognized care level
according to the statutory long-term insurance or,
age-independent, the patient is diagnosed with FOO-
F02, G30 or a G20 diagnosis.

2. For SGC, the patient has to be at least 70 years old
and has to have at least two geriatric syndromes (see

Table 1 Geriatric syndromes according to the EBM of the
national ASHIP

Geriatric syndromes

Multifactorial mobility disorder including tendency to fall and dizziness
Cognitive, emotional or behaviour-related complex impairments

Frailty-Syndrome (combination of unintended weight loss, physical
and/or cognitive fatigue, muscular insufficiency, reduced gait velocity,
and reduced physical activity)

Dysphagia
Incontinence

Therapy-refractory chronic pain syndrome
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Table 1) or one geriatric syndrome and a recognized
care level according to the statutory long-term
insurance [31].

The diagnostic and therapeutic services of the BGC and
SGC are comprised as follows:

a) BGC includes a basic geriatric assessment (BGA)
and a basic geriatric treatment (BGT). The BGA
can be provided up to twice a year. Beyond the
assessment and/or monitoring of motor, emotional
and cognitive functional impairments, it includes
an obligatory examination of self-care abilities
using standardized assessment instruments. Other
services are optional, e.g., an assessment of cognitive
limitations or recommendations on adaptions
of the home environment to existing individual
disabilities. Thereafter, basic geriatric treatment
(BGT) is carried out by the GP who, based on the
geriatric assessment, coordinates, implements and
performs therapeutic measures as well as monitors
and manages the medications of the patients. Both
services are conducted by the GP. An approved
geriatric qualification is not necessary to be allowed
providing these services. The BGT can be accounted
up to four times per year per patient by the GP.

b) SGC requires a cooperation between the GP and
a SP with an approved geriatric qualification or a
geriatrician. If both sides identify a need for further
geriatric treatment, a comprehensive geriatric
assessment (CGA) can be carried out by the geriatric
SP or the geriatrician. In contrast to the BGA the
CGA is a more extensive standardized assessment
of the patient’s social and health situation. Following
the CGA, the GP or the SP and the geriatrician,
respectively are allowed rolling out a comprehensive
and team-based treatment (CGT) including, e.g.,
ergo-, physio-, or speech therapy. The treatment
bases on specific geriatric treatment goals, and a
detailed treatment plan [31].

An overview about the main information on the BGC
and SGC in Germany is given by the synoptic Table Al
in the multimedia appendix. Figure A2 of the multimedia
appendix displays an overview about the patient path-
ways of geriatric patients in outpatient care according to
the German reimbursement schemes. It mentions also
the reimbursement codes for the corresponding services
of BGC and SGC, and who is allowed to account for one
or the other. The ASHIP-MWP provided pre-selected
data by applying the geriatric definitions according to the
EBM (see Table 1) and having used the following diagno-
sis as inclusion criteria (see Table 2).
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Table 2 Diagnoses that has been used as inclusion criteria (in
addition to the age of the patients) for defining the eligibility

Diagnosis title ICD 10 Code
Entitled for a nursing care service 274.0-2743
Multifactorial mobility disorder including tendency to R42,R29.6
fall and dizziness
Cognitive, emotional or behaviour-related complex FO3, FO4,
impairments F05.0 - FO5.9,
R41.8,R46.4
Frailty-Syndrome R54, R68.8
Dysphagia R13
Incontinence R32
therapy-refractory chronic pain syndrome R52.1;R52.2
Immobility R26.3
Decubitus ulcers L89
Malnutrition R64, E41, E46
Disorders in the fluid and electrolyte balance £87.8

Sleep disorders G47

Depression, anxiety disorder F329,F419
Sensory disturbance R20.8
Severe visual and hearing impairment H91.1,H52.4
Dementia FOO0-F02
Alzheimer disease G30

Primary Parkinson syndrome G20

Patients who are eligible to receive SGC were also
included in the group of beneficiaries for BGC.

Population

The number of inhabitants of MWP in 5-year age groups
at the municipal level was derived from the Central
Information Register of MWP on January 18, 2018. The
municipalities were linked to the respective postcode
areas, so that in the next step the population data could
also be linked to the postcode areas. Additional popula-
tion data required for age standardization was obtained
from the statistical state office of MWP (for the year
2017).

Statistical and spatial analysis

The geriatric services were descriptively analysed. For
the BGC and SGC services, the proportion of patients
treated in relation to all eligible patients (entitled for geri-
atric care per category) was calculated.

To prepare the data for spatial analysis and visualiza-
tion, the locations of the GPs in MWP (n=742), were
geocoded on the basis of address data from the ASHIP-
MWP from 2015. The density of GPs was calculated in
relation to the total population and to the population
aged>70 years. A possible association between the den-
sity of GPs and the number of treated patients was exam-
ined both with a linear regression (dependent variable:
number of treated patients; independent variable: density
of doctors) and with a spatial analysis.
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Spatial autocorrelation (global and local Moran’s I)
was carried out to examine whether the pattern of the
utilisation rates of the geriatric services were random,
dispersed, or clustered over the postcode areas. Since
Moran’s I analysis bases on neighbourhood relationships,
one postcode area without direct neighbours (the island
Hiddensee) was excluded from the analysis, as an inclu-
sion could have biased the analysis. Patients who received
BGC or SGC services in MWP but lived outside of MWP
(n=8,472) were excluded from the spatial analyses.

Sensitivity analyses on the basis of the total population
and the number of GPs were carried out. With a geo-
graphical information system, the number of inhabitants
per place of residence was aggregated by postcode so that
they could be related to the number of GPs in the respec-
tive postcode areas and to the claims data. To calculate
the GP-density, the geocoded locations of the GP prac-
tices were aggregated by postcode area. After that, the
GP-density per 10,000 inhabitants of the total population
and of the population aged 70 years or older at postcode
level was calculated. The results were cartographically
visualized.

The utilization rates within the postcode areas were
age-standardized with the population of MWP as of
December 31, 2017. Statistical and inhabitant related
calculations were carried out with Stata® Statistical Soft-
ware, Release 14.1, StataCorp 2015.

The results of the spatial analyses were cartographi-
cally visualized with the Geographic Information Sys-
tem ESRI°ArcGIS™ 10.7.1 Esri Inc., Redlands/California
(USA).

Results

Basic geriatric outpatient services

221,654 patients (75.3% of all inhabitants of Mecklen-
burg-Western Pomerania aged=70 years) were eligible
for BGC services in 2017 according to the criteria of
ASHIP-MWP and had at least one doctor’s visit in 2017.
Thereof, 58.3% (n=129,283) actually received at least one
geriatric service in 2017.

Between 2014 and 2017, the number of patients with
at least one basic geriatric assessment (BGA) per year
stayed at about the same level. The number of patients
with at least one basic geriatric treatment (BGT) per year
increased slightly in this period (see Table 3).

Specialized geriatric outpatient services

N=95,171 patients (32.3% of the population of Meck-
lenburg-Western Pomerania>70 vyears) were entitled
to SGC in 2017 according to the criteria of the ASHIP-
MWP. Thereof, 77.2% (n="73,442) received at least one
geriatric service (including BGC and SGC services).
However, only 0.4% (n=414 patients) of this group actu-
ally received at least one SGC service.
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Table 3 Number of patients with at least one basic geriatric care
service per year

Year Number of patients with basic  Number of
geriatric assessments (N) patients with

geriatric
treatment (N)

2014 110,697 108,797

2015 113,891 116,637

2016 113,734 118,399

2017 113,581 118,755

Table 4 Number of patients with specialized geriatric services

Year GP Part of SP Part of Comprehen-  Compre-
Cooperation Cooperation sive Geriatric  hensive
Assessment Geriatric
Treatment
2016* 383 157 54 115
2017 303 270 129 89
Total 686 427 183 204

* The services are only offered since the second half of 2016

Table 5 Number of different practices that conducted basic
geriatric services and the number of postcode areas in which
they were located

Basic geriatric Number

Care service 2014 2015 2016 2017
Basic geriatric postcode areas (n) 182 181 179 178
assessment GP-practice IDs (n) 926 920 900 890
Geriatric postcode areas (n) 180 181 179 179
treatment GP-practice IDs (n) 912 903 896 888

Of these 414 patients, =303 times the GP accounted
for a consultation with a SP to assess the need for a CGA
and #=270 times the SP accounted for the preliminary
clarification of the CGA. Of these, 173 times the GP and
the SP accounted for the consultation with each other.
For a majority of patients, 97.1% (n=168), both services
were accounted by one and the same practice and, of
these, n=158 (91.3%) times both parts were accounted
at the same day. The CGA itself was received by 129
patients. For N=14 of these patients, a prior cooperation,
which is actually mandatory for the CGA, was not docu-
mented. This may be due, for example, to a consultation
in the previous year (2016) or otherwise incomplete data.
Only 55 patients received all three SGC services, includ-
ing the consultation of GP and SP in the forefield, and the
CGA itself. 98.2% (n=54) of these patients received all
three services in the same practice. The CGT was utilized
by n=89 patients in 2017. 46% (n=41) of them received
all 4 SGC services, and all of them (100%) received these
services at the same practice.

Table 4 shows the number of patients who received at
least one SGC service for the last two quarters of 2016
and during the year 2017.

Page 5 of 12

In contrast to BGC, patients utilized SGC services in
most cases only once per year during the observation
period.

Spatial analysis

In 2017, geriatric services were provided in GPs’ prac-
tices with 890 different practice ID in Mecklenburg-
Western Pomerania. These GP-practices were located in
179 different postcode areas. From 2014 to 2017, both the
number of practices and the number of postcode areas
decreased for BGA and BGT (Table 5).

According to the Central Information Register, MWP
had a population of 1,631,031 in January 2018, of which
294,503 (18%) were 70 years of age or older. The maps
in Figs. 1 and 2 show the spatial distribution of the
BGC services in 2017. The maps show the proportion of
patients who received at least one BGC service in relation
to the total number of eligible patients per postcode area.
The maps show a high regional variation in the propor-
tion of treated patients for both BGC services. The pro-
portion of patients who received a BGA ranges from 3.4
to 86.7% across the postcode areas (with 90% of the val-
ues between 21.4 and 77.0%). The median is 51.6%. The
utilization of BGT ranges from 3.4 to 89.8% (with 90%
between 26.9% and 77.1%), the median is 55.4%.

Fewer BGAs were carried out towards the southwest of
the Federal State, west of the city of Greifswald and in the
southern border region to the Federal State of Branden-
burg. More BGAs were carried out towards the centre
of the federal state, the east, the north and the northeast
(Fig. 1). The map in Fig. 2 shows almost the same picture
for BGT with only minor deviations.

Spatial autocorrelations were carried out to analyse the
spatial distribution of the BGC services. The calculation
of the global Moran’s I resulted in a value of 0.16 (z-score
3.36, p-value 0.0008) of the Moran’s Index for the BGA.
The index for the BGT was 0.15 (z-score 3.17, p-value
0.0015). This means that the spatial distribution of both
BGC services does not follow a random pattern.

With the Local Moran’s I, regional clusters of high and
low utilization of BGC services can be identified. The
cartographic visualization of the results of Local Moran’s
I is shown in Fig. 3 (for BGA) and 4 (for BGT). The light
red and light blue postcode areas are outliers. This means
that in these areas the rate of treatments performed
is very high or very low compared to the neighbouring
areas. In the dark red and dark blue areas, high and low
rates of BGC are grouped together (clustering). For the
BGA, clusters of low utilization can be identified west of
Greifswald and at the south border of MWP. Clusters of
high utilization can be found in the centre of MWP and
in the east at the Polish border (Fig. 3). The results of
Local Moran’s I for BGT are similar (Fig. 4).
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Fig. 1 Proportion of eligible patients with at least one BGA of all patients eligible to BGC by postcode areas in 2017. Own presentation

The spatial evaluation of the SGC services in 2017
showed a more differentiated picture.

The GP consultation as part of the SGC service to
determine a possible need for further geriatric treat-
ment in collaboration with an SP was carried out in 27
GP practices in 17 postcode areas. In addition, the spe-
cialist part of the consultation with a GP was carried out
in 4 practices in 4 postcode areas prior to the CGA. The
CGA was actually provided by 3 practices in 3 postcode
areas. The patients who received this service lived in 25
different postcode areas. The CGT was conducted in 14
GP practices in 11 postcode areas. Patients who received
all 4 SGC services received them in 2 different practices
located in 2 postcode areas.

The results of the sensitivity analysis showed that nei-
ther the age structure of the regional population nor the
density of the GPs in a postcode area are significantly
associated with the distribution of the utilization of BGC
services.

Discussion

Between 2014 and 2017, the total number of outpa-
tient geriatric services in MWP remained almost con-
stant. Another nationwide evaluation of the utilization

of SGC services showed a stagnation or even reduction
in provided SGC services between 2016 and 2020 [26].
At the same time, the proportion of elderly people (>70
years) in the total population in MWP decreased slightly
(because of the birth break after World War II), while the
population of very old people (>80 years) increased [32].
In 27.9% of the postcode regions (n=50), the propor-
tion of eligible geriatric patients who actually received a
BGA is <40%. The number of practice locations, which
provided BGC and SGC services, decreased during the
observation period.

The results of the Moran’s I analyses show distinct
clusters of regions with particularly high or low levels of
utilization, respectively. According to the results of the
sensitivity analysis, local differences in the density of SHI
accredited physicians or age structure were not respon-
sible for the regional disparities of the utilization of BGC.

Considering SGC, regional differences in the utilization
are even greater than for BGC. In most of the postcode
areas, no patients received SGC. Similarly, the overall
utilization of SGC services per year increased just barely
(considering the different accounting periods for 2016
and 2017) during the observation period. However, most
patients eligible for SGC received BGC services. The
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Fig. 2 Proportion of eligible patients with at least one BGT of all patients eligible to BGC by postcode areas in 2017. Own presentation

proportion of patients who actually received SGC ser-
vices was very low. Moreover, in 2017, only 12 outpatient
practitioners had the qualification to provide a CGA,
and only 4 of them actually conducted at least one of the
SGC services during the observation period. Patients
who received all SGC services (starting with consulta-
tion between GP and SP in the forefield, through CGA
by a SP, and CGT based on the results of the CGA) were,
without exception, consistently treated by one and the
same SP practice.

According to a German guideline for geriatric assess-
ments in GP practices the geriatric assessment in GP
practices should be primarily used to identify patients
with frailty or pre-frailty syndrome and provide adequate
care for this vulnerable group [33]. The budget for geri-
atric services provided to patients of the SHI is limited
per practice and year. Services provided beyond this
fixed budget are only remunerated with a discount and
the provision of further services is usually not economi-
cal [34]. Therefore, the GP has to decide which patients
are likely to have the highest need for geriatric care [33].
Guidelines recommend a standardized initial screen-
ing to identify geriatric patients with a high risk, e.g.,
for frailty or for chronical conditions, but this is not

mandatory. Without such screening, however, the deci-
sion of the GP could be biased and some of the patients
with an urgent need for geriatric care may not be identi-
fied [33].

Different assessment instruments or batteries meet the
criteria of the German reimbursement scheme, EBM,
for a first BGA to check for the different dimensions of
geriatric impairments (cognition, emotion, mobility,
etc.). The focus of a BGA is to identify patient-individual
needs to prepare an individual care plan, which fosters
close communication and joint decision-making to set
optimal priorities in therapy [33]. Available assessment
instruments differ in terms of their required time and
effort and the associated costs.GP might consider some
of them as too expensive or time-consuming [33, 35].
Therefore, and because of the limited reimbursement
budget, individual practices may provide BGA to a vary-
ing extent. This is supported by an online survey among
161 GPs from Lower Saxony in 2012. Due to time con-
straints geriatric assessments were rarely used despite the
fact that most of the practitioners perceived it as useful
and effective in order to improve the treatment of geri-
atric patients. Furthermore, the used instruments did
not always match the recommendations of the relevant
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guidelines [36]. The care of older patients may then take
place without geriatric assessments and may be restricted
to the treatment of individual diseases without consider-
ing functional impairments and resources of the patients.
In addition to the guideline for the BGA in GP practices,
geriatric care follows a variety of different evidence-based
guidelines for the treatment of individual diseases. With-
out the holistic view that a geriatric assessment conveys,
they can add up to excessive or even harmful therapies in
the interaction [37].

The very small number of patients receiving SGC could
be an indication that older patients may not always be
adequately treated in MWP. Obviously, in some regions,
the absence of SGC is substituted, e.g., by BGC or
inpatient care [38]. However, a controlled trial on frail
patients in the age of 65 years or older comparing geri-
atric and usual care in inpatient as well as in outpatient
settings showed for the geriatric care group significant
reductions in functional decline and improvements in
mental health as well as in quality of life, with no increase
in total costs [21].

In a survey of 1,545 healthcare providers of in- and
outpatient geriatric health care in Mecklenburg-Western
Pomerania and Lower Saxony 71% of the respondents

were concerned about the timely availability of SGC for
their patients [39]. SGC is low-threshold, better acces-
sible for the patients, and is supposed to be more cost-
effective compared to inpatient care [30]. Especially for
the CGA, studies yielded improved outcomes in older
persons including mental health, functional status, and a
trend to longer survival at no increased cost [21, 25, 40,
41]. However, according to our results SGC were pro-
vided in very few regions and the regional cooperation
between GPs and SPs seems to be low.

A possible reason for the low dissemination of SP prac-
tices may be that, although more possibilities for the
reimbursement of specialized geriatric care exist since
the second half of 2016, the incentives for SP are still con-
sidered to be too low compared to the effort needed to
acquire the required qualifications [42]. Outpatient phy-
sicians have to complete most of the training in inpatient
healthcare facilities, which is not always attractive for GP
already working in their own practices [39, 43]. More-
over, while geriatrics is acknowledged either as a medical
specialty or as a subspecialty in most European countries
[44], geriatrics in MWP is only acknowledged as addi-
tional qualification [10, 45].
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A result of the Moran’s I analysis was the identification
of statistically significant clusters with a high utilization
of both the BGA and the BGT in the West, in the cen-
tre and in the east of MWP. Especially in those regions,
geriatric specialized outpatient facilities or healthcare
networks with a specific geriatric healthcare concept are
located. In the city Schwerin (west cluster), there is a spe-
cialized outpatient walk-in-clinic for geriatric patients. In
the centre of MWP, a SP provides an innovative outpa-
tient care programme for geriatric patients. The region
of Ueckermiinde (east cluster) contains a healthcare
network that provides SGC and managed care. Thus, we
concluded that the presence of active SGC or integrated
outpatient geriatric healthcare providers radiate into the
region, with the consequence that GP in those regions
may be more likely to be informed about the benefits of
a comprehensive approach to geriatric patients and also
about the reimbursement possibilities of geriatric ser-
vices. Low utilization clusters can have several causes,
from financial incentives to working conditions to the
physicians’ qualification. Further research is needed to
investigate possible reasons for regionally low utilization
rates.

This study has several limitations. The dataset only
contains information on the use of outpatient services,
although SGC care is also offered by inpatient health-
care providers. Patients may appear in the data several
times in one quarter for the same treatment, because he
or she changed his or her health insurance company, or
switched to another GP practice in that quarter.

In the ASHIP-MWP dataset different types of geriatric
assessments have identical reimbursement codes, regard-
less of whether they are used for screening purposes,
to identify patients’ health dimensions needed to be
addressed, to monitor the effects of a therapy, or to fur-
ther clarify impairments [46]. Another limitation is that
it contains only patient data of the SHI. However, in 2019,
only about 12% of all German inhabitants were not cov-
ered by the SHI [30]. In the Federal State of MWP, about
95% of the patients are insured in a SHIL.

Various analyses have shown that the utilization of GP
increases with age. On average, 80% of the patients>70
years visit the GP at least once a year [47, 48]. Accord-
ing to a study by Stentzel et al. [49], this proportion rises
to almost 100% in the population of people>85 years in
the region of Western Pomerania. Therefore, it can be
assumed that the present study represents most of the
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older inhabitants of MWP and that the risk of bias due
to patients without GP contact during the observation
period is probably low.

Another limitation is, that the definition for the eligi-
bility of patients to utilize geriatric services used by the
ASHIP-MWP is very broad and does not imply actual
geriatric needs.

Furthermore, the data contains only those diagno-
ses and symptoms of a patient that have actually led to
a treatment in a GP practice [50]. Moreover, the ASHIP
data contains no information on prescribed medication
and nursing care services, which could be used to ascer-
tain the severity of a case, or to describe the actual medi-
cal situation of a patient. Because of that, the data are
not suitable for determining the actual geriatric needs of
patients. The geriatric needs of the patients can only be
approximately indicated using the proxy variables age,
nursing care level and ICD-10 codes indicating geriatric
syndromes (Table 1). Therefore, further analyses based
on more recent and more comprehensive data sets, like
those of the SHI, are needed in order assess whether
the provision of BCG and SGC services is based on the
patients’ medical needs or not. Moreover, the consid-
eration of such data sources with more medical details
would allow a longitudinal comparison of the effective-
ness of BGC and SGC services.

Additionally, the ASHIP-MWP data refers to postcode
areas, but a few postcode areas cross the border of MWP.
While the population figures for all postcode areas are
given in full, only the patient numbers from MWP are
known for the cross-border postcode areas. The calcu-
lated utilization rates can therefore underestimate the
actual utilization rates in the border areas.

The availability of GP practices in neighbouring federal
states near the border to MWP can also lead to a distor-
tion of the spatial analysis of the distribution of geriat-
ric services in border regions, because inhabitants from
MWP may seek care in neighbouring federal states which
is not represented in the data.

However, an advantage is that the ASHIP-MWP data
include patients from all SHI companies, representing
95% of the population in MWP. The analysis shows to
what extent the majority of the older population is pro-
vided with BGC and SGC services on a regional level.
The ASHIP-MWP reimbursement data had a high level
of completeness and, were therefore, a good basis for
analyses of the utilization of healthcare services and
regional disparities.

Conclusions

The population-based spatial analysis of geriatric ser-
vices enable the identification of regional disparities in
geriatric care. To the best of our knowledge, no study has
analysed the spatial distribution of the use of outpatient
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geriatric services for a comparatively large popula-
tion in Germany. This study shows marked differences
between regions and between BGC and SGC utiliza-
tion by in MWP. In clusters of particularly high utiliza-
tion rates local SP or specialized geriatric care networks
seem to foster regional geriatric healthcare. However,
more research is needed, including data from all health-
care sectors and health professionals involved in geriatric
care with more detailed medical information, in order to
comprehensively describe the cross-organizational care
of geriatric patients and to compare the effectiveness of
BGC and SGC.

Prospectively, a decreasing number of GP will have to
treat an increasing number of geriatric patients. Compre-
hensive, data-based regional planning is a prerequisite for
an efficient use of the resources of the healthcare system
and the provision of a patient-centered high-quality care
that facilitates a healthy ageing in-place system.
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