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Abstract

Background: Most older people, and especially those in need of long-term care, suffer from one or more chronic
diseases. Consequently, older people have an increased need of medical care, including specialist care. There is little
evidence as yet whether older people with greater medical care needs obtain adequate medical care because
existing studies do not sufficiently control for differences in morbidity. In this study we investigate whether
differences in medical specialist utilization exist between older people with and without assessed long-term care
need in line with Book XI of the German Social Code, while at the same time controlling for individual differences
in morbidity.

Methods: We used data from the 11 German AOK Statutory Health and Long-term Care Insurance funds of 100,000
members aged 60 years or over. Zero-inflated Poisson regression analyses were applied to investigate whether the
need for long-term care and the long-term care setting are associated with the probability and number of specialist
visits. We controlled for age, gender, morbidity and mortality, residential density, and general practitioner (GP)
utilization.

Results: Older people in need of long-term care are more likely to have no specialist visit than people without the
need for long-term care. This applies to nearly all medical specialties and for both care settings. Yet, despite these
differences in utilization probability the number of specialist medical care visits between older people with and
without the need for long-term care is similar.

Conclusion: Older people in need of long-term care might face access barriers to specialist care. Once a contact is
established, however, utilization does not differ considerably between those who need long-term care and those
who don't; this indicates the importance of securing an initial contact.
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Background

The number and proportion of older people in developed
countries will increase rapidly in the coming decades [1].
This growing population group tends to have worse health
and therefore has greater medical care requirements than
younger population groups. Most older people have one or
more chronic diseases, i.e. multimorbidity [2, 3]. Chronic
diseases require regular medical care, not only by general
practitioners (GPs) but also by medical specialists such as
ophthalmologists and dentists.

Considerable numbers of older people become care-
dependent at some point in later life. This means that
they require a certain degree of support with activities of
daily living. In Germany, the long-term care system pro-
vides support in cash and in kind for this population
group. The actual degree of care dependency of a person
is individually assessed according to § 18 of the German
Social Code, Book XI, and reflected in the assigned “level
of assessed need of long-term care”.

While especially older people in need of long-term
care have a greater need for medical care, existing evi-
dence is inconsistent on the utilization of medical care
in this population group. Many older people in need of
long-term care suffer from physical impairments such as
vision and hearing loss, frailty and mental impairment,
i.e. memory loss or dementia [4—8]. Yet, while in some
studies multimorbidity and the need for long-term care
were associated with higher medical care utilization [9—
13], other studies showed that the picture is more com-
plex: older people in need of long-term care, especially
those living in nursing homes, tend to consult their GPs
more often than older people who do not need long-
term care, but they consult many specialists such as den-
tists, internists, orthopedists, and ophthalmologists less
frequently [14—16]. For other specialties (dermatology,
otolaryngology (ENT medicine), gynecology/urology), no
clear differences have been found so far [17, 18].

In Germany, these differences in medical specialist
utilization may be explained by the particular conditions
of medical care in nursing homes. Most nursing home
residents are not capable of visiting a physician’s practice
because of mobility or cognitive limitations. Yet, while
GPs traditionally make home visits, most medical spe-
cialists do not [19]. Moreover, communication between
nursing and medical actors may need to improve [20].
Recent reforms have tried to address this problem by in-
creasing the remuneration of nursing home visits as well
as by strengthening cooperation between nursing homes
and physicians; however, an evaluation of these efforts is
still outstanding [21]. Similar issues have also been
found in other countries [22—26], too. As a consequence,
older people in need of long-term care may be at higher
risk of inadequate medication, therapy and avoidable
hospitalization [27-34].

Page 2 of 9

However, what is lacking in most of these studies is a
thorough consideration of individual morbidity, as this
information is often unavailable. Consequently, existing
studies are unable to draw conclusions whether older
people in need of long-term care under- or overutilize
medical care. Moreover, existing studies differ consider-
ably in their sampling strategies, i.e. whether cognitively
impaired/institutionalized people and the oldest old are
included or not [35, 36]. So far, it has not been investi-
gated whether differences in specialist utilization persist
when differences in morbidity and other explanatory fac-
tors such as age and the level of long-term care need are
controlled. Our goal is to fill this gap and to investigate
the medical specialist utilization of older people with
and without a legally assessed need for long-term care
while taking differences in morbidity into account.

Methods

Data source

We used German statutory health and long-term care
insurance data from the AOK (Allgemeine Ortskranken-
kasse). The AOK consists of 11 regional insurance funds
which combined form the largest statutory health insur-
ance in Germany. More than a third of the country’s
population is insured with the AOK, and in 2015 about
7.5 million of them were aged 60 and over.

Out of this population we drew a random sample of
100,000 insurants age 60 and over. This random sample
consisted of a stratified subsample of 15,000 older
people in need of long-term care, which represents the
prevalence of AOK insurants aged 60 and over who are
in need of long-term care. The distribution between the
subgroups (nursing home residents and home care re-
cipients) was based on random sampling. The other
stratified subsample of 85,000 older people was drawn
among those who were not in need of long-term care.
We used data on medical care visits, morbidity (in- and
outpatient diagnoses according to the German Modifica-
tion of the International Classification of Diseases, 10th
Revision, German modification (ICD-10-GM)), and
demographic characteristics (i.e. age, gender, residential
density).

Our definition of “older people in need of long-term
care” includes all older people who are in need of long-
term care according to § 14 of the German Social Code,
Book XI, and who were assessed according to § 18, Ger-
man Social Code XI. This clause states that the need for
long-term care must be legally assessed by the Medical
Advisory Service of the Statutory Health Insurance
Funds (“Medizinischer Dienst der Krankenversicher-
ung”). Older people in need of care include nursing
home residents and recipients of home care, both formal
(professional home-care services) and informal (cash
benefits) (see Table 1). They are assigned a level of long-
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Table 1 Definition of terms used in this study
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Community-dwelling older people =

Older people not in need of long-
term care =

Older people in need of long-
term care =

Nursing home residents =
ing home

Home care recipients =

all older people living at home who are either with or without need of long-term care

older people who live at home and have no assessed need of long-term care
older people with assessed need of long-term according to § 14, German Social Code Book Xl (includes both
nursing home residents and home care recipients)

people with assessed need of long-term care according to § 14, German Social Code Book XI who live in a nurs-

people with assessed need of long-term care according to § 14, German Social Code Book XI who live at home

and obtain professional or informal long-term care

term care need which was until 2016 categorized into
levels (“Pflegestufen”) and is now graded (“Pflegegrad”).
The care levels ranged from 1 to 4, according to degree
of limitations in activities in daily living. A lower level
implies a low degree of dependency and limitations,
while a high level corresponds to a high degree of de-
pendency and limitations. We grouped these care levels
into 3 levels of dependency (low =DPflegestufe 1,
medium = Pflegestufe 2, and high = Pflegestufe 3 and 4).
The reference was defined as all insurants who were not
in need of long-term care according to § 14, German So-
cial Code Book XI. However, the reference may include
older people who are in actual need of long-term care
but who have not been assessed according to § 18, Ger-
man Social Code Book XI.

Of the older people who were entitled to long-term
care insurance benefits, nursing home residents were
identified if they received benefits according to § 43 of
the German Social Code Book XI, and home care recipi-
ents were identified if they received benefits according
to § 36 and § 37. For each quarter in 2015, they were de-
fined as nursing home residents and home care recipi-
ents, respectively, if they received benefits at least once/1
day per quarter. If they received both nursing home care
and home care, they were assigned whichever long-term
care setting they had resided longer in.

Statistical analysis

We applied zero-inflated Poisson regression with robust
standard errors to account for overdispersion (i.e., excess
zeros) in the data. This model combines both Poisson
and logit distribution to model the excessive number of
zeros. The first part of the model, the logistic regression,
predicts non-occurrence of a behavior, in our case the
probability of not consulting a medical specialist. The
second part of the model estimates how frequently the
behavior occurred, i.e. the number of medical specialist
consultations [37]. However, for two of the models zero-
inflated Poisson did not adequately represent the actual
distribution of the data; consequently, we used a logistic
regression that estimated the probability of consulting a
medical specialist.

The dependent variable was overall consultations with
medical specialists in 2015. We investigated 12 medical
specialties. The specialties were selected by analyzing
which diseases are most common among the older
people in our data. Then we selected those medical spe-
cialties that are typically visited given the respective dis-
eases. This way we selected those medical specialties
that have the highest relevance among older people.

However, administrative claims data capture repeated
consulations with the same physician only once per
quarter and may underestimate the actual number of
contacts. If different physicians are contacted each visit
is captured. The main independent variable was the
long-term care setting (nursing home vs. home care vs.
no long-term care setting). Control variables were age
(categorized into groups), gender, mortality, general
practitioner utilization, residential density, and morbid-
ity. Morbidity was defined by 31 disease categories based
on IDC-10-GM.

For each medical specialty, we included only those
older people in the model who had a recent diagnosis
(based on the years 2014 and 2015) in a disease category
that was relevant for the respective specialty under
study. For some specialties, especially for internal medi-
cine and psychiatry/neurology, more than one diagnosis
was relevant. This resulted in 45 models.

We investigated the stability of the findings by includ-
ing the level of long-term care. The results did not differ
considerably from the main results; these models are
shown in Additional file 4.

Results
Descriptive findings
Table 2 and Additional file 1 show descriptive statistics of
the sample and bivariate results. Table 2 indicates that
considerable differences in the morbidity prevalence exist
between the three groups under study, i.e. nursing home
residents, home care recipients, and older people not in
need of long-term care. All in all, nursing home residents
and home care recipients show a higher disease prevalence
than older people not in need of long-term care.

The largest differences can be seen in dementia-
related diseases, urinary tract disease and heart disease.
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Table 2 Morbidity prevalence of elderly people with and without need of care, specified by care setting
Morbidity prevalence Older people not In need of long-term care Total

in need of long-term care % (n)

Nursing home Home care recipients

residents % (n) % (n)

Dementia-related disease (FO0-09; G30-32) 4,2% (3578) 65,1% (3320) 31,6% (3065) 9963
Urinary Tract Disease (R30-39; N30-39) 11,7% (9968) 54,1% (2759) 38% (3686) 16,413
Heart disease (120-52) 34,3% (29224) 57,1% (2912) 61,5% (5966) 38,102
Cerebrovascular disease (160-69) 10,1% (8605) 32,1% (1637) 28,3% (2745) 12,987
Renal failure (N17-19) 8,7% (7412) 24,4% (1244) 24,1% (23398) 10,994
Injury (S00-99; T08-14) 7.2% (6134) 26,7% (1362) 8,9% (1833) 9329
Depression (F30-39) 14,8% (12610) 32% (1632) 26,8% (2600) 16,842
Diabetes mellitus (E10-14) 274% (23345) 38,5% (1964) 44,7% (4336) 29,645
Diseases of the ear (H60-95) 659% (55380) 76,2% (3886) 81,1% (7867) 67,133
Coronary disease (I70-89) 27,3% (23260) 37,4% (1907) 43,7% (4239) 29,406
Osteopathies and chondropathy (M80-94) 11,9% (10139) 22.2% (1132) 24.1% (2338) 13,609
Mono- and polyneuropathy (G56-64) 1% (852) 13,6% (694) 10% (970) 2516
Intestinal disease (K20-31; K40-46; K55-64) 27,9% (23771) 37,4% (1907) 36,3% (3521) 29,199
Parkinson's disease (G20-26) 3,3% (2812) 12,6% (643) 10,9% (1057) 4512
Bedsore/decubitus (180-99) 3,8% (3238) 14,9% (760) 9,4% (912) 4910
Disorders of female genital tract (N80-98) 14% (11928) 4.5% (230) 7,6% (737) 12,895
Arthropathy (M00-25) 38,3% (32632) 40,7% (2076) 51,6% (5005) 39,713
Hypertension (110-15) 10,7% (9116) 15,3% (780) 21% (2037) 11,933
Prostate disease (N40-51) 23,8% (20278) 29,2% (1489) 31,5% (3056) 24,823
Delusional/personality disorders (F20-29; 60-69) 1,9% (1619) 11,6% (592) 4.6% (446) 2657
Motor impairment (U50-52) 1,5% (1278) 7,9% (403) 5,8% (563) 2244
Diseases of the eye (H00-59) 14,1% (12013) 20,2% (1030) 18,6% (1804) 14,847
Respiratory disease (J40-47) 15,8% (13462) 18,2% (928) 23,5% (2280) 16,670
Skin disease (L20-30; C43-44) 9,5% (8094) 16,8% (857) 12,2% (1183) 10,134
Spinal disease (M40-54) 41,7% (35528) 31,2% (1591) 45,5% (4414) 41,533
Palsy/paresis (G80-83) 27% (23004) 26,2% (1336) 33,6% (3259) 27,599
Nutrition-related disease (E40-46; E65-68) 45,2% (38510) 43,9% (2239) 51,8% (5025) 45,774
Mental disorders and disorders due to psychoactive 6,1% (5197) 9,4% (479) 6,7% (650) 6326
substance use (F10-19)

Neurosis (F40-48) 14,2% (12098) 15,2% (775) 17,2% (1668) 14,541
Metabolic disorder (E70-90) 15% (12780) 12,8% (653) 19,6% (1901) 15334
Thyroid disorder (E00-07) 22,1% (18829) 20,3% (1035) 23,6% (2289) 22,153

Among the older people not in need of long-term care,
only about 4% have a diagnosed dementia-related dis-
ease, whereas the prevalence is about 32% among home
care recipients and 65% among nursing home residents.
For urinary tract disease, the differences between those
older people not in need and those in need of long-term
care amount to 26 percentage points (home care) and 42
percentage points (nursing home). All in all, the findings
indicate that older people needing long-term care tend
to be more likely than those not needing care to have
one or more chronic diseases.

Additional file 2 shows the average medical specialist
utilization of the older people given a respective disease.
The highest mean specialist utilization (about 2 visits
per year) can be seen among gynecologists for any dis-
order of the female genital tract and among ophthalmol-
ogists for a respective eye disease. However, utilization
levels vary by the respective disease; for instance,
gynecologist utilization tends to be rather low in cases of
urinary tract disease, while gynecologist utilization tends
to be high in case of disorders of the female genital tract.
Mean utilization of psychiatrists/neurologists ranges



Schulz et al. BMC Health Services Research (2020) 20:690

from 0.6 visits for disorders due to psychoactive sub-
stance use to 1.7 visits for a diagnosis of Parkinson’s dis-
ease. The lowest mean specialist utilization is seen for
cardiologists and surgeons (i.e. less than 0.5 visits per
year). Although the maximum number of visits can rise
up to 35 visits, standard deviation indicates that most
older people in the sample have about 0—4 visits.

Multivariate findings
Table 3 and Additional file 3 present differences in med-
ical specialist utilization when controlling for morbidity:
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older people in need of long-term care (in both care set-
tings) have a higher probability of having no consultation
than older people not in need of long-term care. This ap-
plies to 10 out of the 12 specialties, and, in most cases, ir-
respective of the diagnosis under study. Only in the case
of urologists and dermatologists do effects differ by diag-
nosis. No differences can be found between older people
with and without the need for long-term care for surgical
treatment. Only in the case of psychiatric/neurological
consultations do older people in need of long-term care
show a lower probability of having no visit.

Table 3 Direction of effects of the association between long-term care setting and medical specialist utilization

Home care
recipients

Medical specialty  Nursing home

residents

Reference group: Older people without
need of long-term care

Given at least one diagnosis from the following disease categories

No  Numberof No  Number of
visit  visits visit  visits
Internal medicine  + - + + Arthropathy, coronary disease, diabetes mellitus, heart disease, hypertension, mono- and
polyneuropathy, metabolic disorders
+ - + o Cerebrovascular disease, respiratory disease
+ f¢) + + Nutrition-related disease, intestinal disease, renal failure, thyroid disorders
+ o + o) Palsy/paresis, Parkinson’s disease
+ + Motor impairment®
Cardiology + - + o Coronary disease, heart disease, hypertension
Ophthalmology  + o + + Diseases of the eye
Orthopedics + - + - Arthropathy, osteopathy and chondropathy, spinal disease
+ + Motor impairment®
+ o + o Injury
Gynecology + 0 + o Urinary tract disease, disorders of female genital tract
Urology + o] + o] Urinary tract disease
o o + o Prostate disease
Surgery o o o o Skin disease, injury
Dermatology + o + o Bedsore/decubitus
o} o + o Skin disease
Otolaryngology o + + - Diseases of the ear
Nephrology + o] o] + Renal failure
Pneumology + o + o Respiratory disease
Psychiatry - + - + Dementia-related disease
/Neurology o] + - + Depression
- + o + Palsy/paresis, Parkinson’s disease, cerebrovascular disease
- + o o Neuroses, mental disorders and disorders due to psychoactive substance use, delusional/
personality disorders
- + + + Mono- and polyneuropathy

Alpha level: SE Standard error, control variables in the model: mortality, gender and age (in groups), general practitioner visits, residential density; pseudo R?
ranges from 0.015 (otolaryngology utilization given an eye disease) to 0.208 (orthopedist utilization given motor impairment); nursing home residents n = 9700,

home care recipients = 5100

“utilization of orthopedics and internal medicine in case of diagnosed motor impairment was assessed by logistic regression not by zero-inflated Poisson
+ indicates higher probability of no visit/higher number of visits than reference group
- indicates lower probability of no visit/higher number of visits than reference group

o indicates no significant difference compared with reference group
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As a second finding, we barely find consistent differ-
ences between older people with and without the need
for long-term care in the number of visits. Some signifi-
cant differences are found among internal medicine and
psychiatry/neurology. For internal medicine, nursing
home residents tend to have a lower number of visits
than the reference group without the need for long-term
care. Home care recipients, by contrast, tend to have a
higher number of visits than the reference group. How-
ever, this only applies to half of all diseases under study
(e.g. for arthropathy, coronary disease, diabetes, and
heart disease). For psychiatrist/neurologist utilization,
older people in need of long-term care (in both care set-
tings) show a higher number of consultations for nearly
all mental and neurological diseases under study.

Moreover, medical specialist utilization — as well as
differences in specialist utilization between the investi-
gated groups of older people — depend on the respective
diagnosis under study. This is especially the case among
home care recipients. For instance, given a diagnosed
depression, these older people are less likely to have no
psychiatrist/neurologist visit than older people not in
need of long-term care. Also, they have a higher number
of psychiatric/neurological consultations than the refer-
ence group. By contrast, in cases of diagnosed neurosis,
no significant differences in psychiatrist/neurologist
utilization could be found.

With regard to the covariates (table not shown), we
only find limited evidence of age differences in medical
specialist utilization across all specialties. Only for a few
specialties do we find gradient effects of age, ie. higher
is associated with a lower probability of having a special-
ist visit (e.g. for orthopedics and neurology/psychiatry).
There are no clear gender differences.

We also found differences in medical care utilization
between regions with differing residential density. For
many of the models, we find that higher residential
density is associated with a higher probability of having
no medical specialist visit, and for some models with a
higher number of visits.

Discussion

We compared the medical specialist utilization of older
people in need of long-term care (both nursing home
residents and home care recipients) with older people
who are not in need of long-term care. Our aim was to
investigate whether differences in specialist utilization
pertain when differences in morbidity between these
groups are taken into account.

Our analyses revealed three main findings: First, when
controlling for morbidity, older people in need of long-
term care show a higher risk of not consulting a special-
ist than older people without the need for long-term
care. This applies to nearly all of the medical specialties
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investigated. Psychiatry/neurology is the only specialty
where older people in need of long-term care are less
likely to have no specialist visit. The second finding was
that the number of specialist visits does not differ be-
tween older people with and those without the need of
long-term care. Our third finding was that the effects on
specialist utilization vary by disease under study.

These findings provide a more specific picture of the
medical care utilization of the heterogeneous group of
older people than previous studies. While previous stud-
ies indicated that higher age and multimorbidity are as-
sociated with higher medical care utilization [10-13, 36],
our findings indicate that there are differences in special-
ist utilization between subgroups of the older people
population that need closer inspection. Our findings in-
dicate that older people in need of long-term care have a
higher morbidity than older people not in need of long-
term care. Inadequate or lacking control of morbidity
may therefore lead to a misleading picture of medical
specialist utilization among older people in need of
long-term care. We controlled for these differences
using 31 diagnosed disease groups. We find that older
people in need of long-term care have a lower medical
specialist utilization in most medical specialties. These
findings support previous studies where morbidity was
adequately controlled for [14, 16].

While we cannot conclude from our data whether
these differences in specialist utilization represent unmet
needs of older people, it seems plausible to assume that
older people in need of long-term care may perceive ac-
cess barriers. Many of them suffer from frailty and/or
cognitive impairment [6], and are therefore limited in
their mobility and more dependent on others in activ-
ities of daily living [38, 39]. This may also limit them in
their ability to organize adequate health care and to visit
a specialist practice, especially if the distance is perceived
to be long [40]. Eventually this may lead to worse health
outcomes [41, 42]. Furthermore, previous studies sup-
port the assumption that older people, especially those
in need of long-term care, do not obtain adequate med-
ical care [14, 32, 34, 43]. Another explanation might be
that priority setting by nurses and relatives might pre-
vent older people from consulting medical specialists. So
far there is no existing research indicating these mecha-
nisms, but a current study will investigate these mecha-
nisms further [44].

Yet, although we found a differing visit probability the
results indicate that the number of visits is similar for
older people with and without the need for long-term
care. This provides a more detailed picture than previous
claims data analyses which investigated only the number
of visits [17]. However, the data on the number of visits
are to a certain extent “censored” because administrative
claims data do not capture the exact number of visits.
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Instead, if a patient visits the same practitioner multiple
times within one quarter of the year only the first visit is
considered. Only if a patient visits different practitioners
per quarter are multiple visits considered. Due to this
data constraint, the factual number of visits per person
as well as interpersonal differences in visit rates tend to
be underestimated. Another limitation of our data is that
sociodemographic and socioeconomic characteristics as
well as morbidity of insurants vary significantly between
statutory health insurances [45]. Consequently, despite
the fact that the AOK covers a large part of the popula-
tion in Germany, our sample may not be representative
of the overall population. Moreover, it should be men-
tioned that the purpose of claims data is to justify reve-
nues. Therefore, in terms of validity, the documented
diagnoses may not always represent the actual preva-
lence of the respective health condition. In the same re-
spect, long-term care need is defined on the basis of the
legal assessment of care-dependency. Older people with
actual care-dependency who have not been assessed in
accordance with §18 of the Social Code, Book XI, are
not correctly categorized into the group in need of long-
term care.

Finally, the explanatory power of the models is relatively
low. Pseudo R* measures range from 0.015 to 0.208 (see
Additional file 3). Although the McFadden pseudo R>
measure generally tends to be lower than the R* coefficient
in linear regression analysis [46], crucial socioeconomic and
sociodemographic covariates could not be included in the
model. Moreover, the available data do not capture the
complexity of the health care seeking process between pa-
tients, nursing staff, relatives, and physicians. The mecha-
nisms of health care utilization have been shown to be
multicausal, recursive, and asymmetric [47, 48].

Also, the samples were restricted to older people with
a respective diagnosis; this already requires a former/
previous practitioner visit. Consequently, ‘non-users’
were excluded from the samples because they do not
have a chance of obtaining a diagnosis. We may also ex-
clude older people with exclusion diagnoses because we
only investigated the medical specialist utilization of
older people with corresponding diagnoses.

Research on medical care in nursing homes and its
health consequences is meanwhile addressed by several
on-going studies [44, 49-51]. Moreover, the German le-
gislation on long-term care recently underwent extensive
changes including strengthening the role of nursing
homes in establishing cont(?)acts with physicians (§119b,
German Social code Book V). This may influence the
utilization of medical specialist care in nursing homes.
While we cannot conclude from our findings or from
the existing literature whether it is nursing home resi-
dents who obtain too little specialist care or whether it
is older people not in need of long-term care who obtain
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too much specialist care, we can refer to national
medical guidelines for specific medical conditions where
a certain level of medical specialist care is advised and
has been shown to reduce misdiagnosis [52, 53].

Conclusion

This study indicates that older people in need of long-
term care may obtain inadequate specialist medical care.
Future studies should assess the underlying mechanisms
of the observed differences in specialist utilization to be
able to draw conclusions about potential undersupply.
Also, more research should be dedicated to the potential
consequences of inadequate medical care on the quality
of life of older people and on avoidable emergency/hos-
pital admissions.

Supplementary information
Supplementary information accompanies this paper at https://doi.org/10.
1186/512913-020-05548-0.

Additional file 1. Descriptive statistics of variables.

Additional file 2. Descriptive statistics of specialist utilization among the
older people given a respective disease diagnosis.

Additional file 3. Effects of the association between long-term care set-
ting and medical specialist utilization (reference group: older people not
in need of care).

Additional file 4. Stability analyses of the association between long-
term care setting, level of long-term care, and medical specialist
utilization (reference group: older people not in need of care).

Abbreviations

AOK: Allgemeine Ortskrankenkasse; GP: General practitioner; ICD-10-
GM: International Classification of Diseases, 10th Revision, German
modification

Acknowledgements
Not applicable.

Authors’ contributions

All authors made substantial contributions to the concept and design of the
study. CT. and AS.T as members of the AOK Research Centre provided and
analyzed the routine data. M.S. and J.C. reviewed and interpreted the data
and wrote the article. AS.2, D.G, GS., KW.O and H.R. reviewed the article. All
authors revised the current manuscript for submission. All authors read and
approved the final article.

Funding
Open access funding provided by Projekt DEAL.

Availability of data and materials

The study is based on claims data that are located at the AOK Research
Institute. These data are available on reasonable request and with permission
of the AOK Research Institute (primary contact: co-author Dr. Antje
Schwinger).

Ethics approval and consent to participate

The study is based on claims data from the Allgemeine Ortskrankenkasse.
Based on § 303e of the German Social Code, Book V, the AOK Research
Institute is commissioned and authorized to use these claims data for
scientific purposes. Consequently, no particular ethical approval is needed.

Consent for publication
Not applicable.


https://doi.org/10.1186/s12913-020-05548-0
https://doi.org/10.1186/s12913-020-05548-0

Schulz et al. BMC Health Services Research (2020) 20:690

Competing interests
The authors declare no potential conflicts of interest with respect to the
research, authorship, and/or publication of this article.

Author details

'SOCIUM Research Center on Inequality and Social Policy, University of
Bremen, Mary-Somerville-Strae 5, 28359 Bremen, Germany. High-Profile
Area Health Sciences, University of Bremen, Bremen, Germany. 3WIdO - AOK
Research Institute, P.O. Box 11 02 46, 10832 Berlin, Germany. “Institute for
Public Health and Nursing Research (IPP), University of Bremen, Grazer Stral3e
4, 28359 Bremen, Germany.

Received: 25 September 2019 Accepted: 15 July 2020
Published online: 25 July 2020

References

1. Beard JR, Officer A, de Carvalho IA, Sadana R, Pot AM, Michel JP, et al. The
world report on ageing and health: a policy framework for healthy ageing.
Lancet. 2016;387(10033):2145-54.

2. Santoni G, Angleman S, Welmer AK, Mangialasche F, Marengoni A,
Fratiglioni L. Age-related variation in health status after age 60. PLoS One.
2015;10(3):e0120077.

3. Marengoni A, Angleman S, Melis R, Mangialasche F, Karp A, Garmen A, et al.
Aging with multimorbidity: a systematic review of the literature. Ageing Res
Rev. 2011;10(4):430-9.

4. Onder G, Liperoti R, Fialova D, Topinkova E, Tosato M, Danese P, et al.
Polypharmacy in nursing home in Europe: results from the SHELTER study. J
Gerontol A Biol Sci Med Sci. 2012;67(6):698-704.

5. Prince M, Bryce R, Albanese E, Wimo A, Ribeiro W, Ferri CP. The global
prevalence of dementia: a systematic review and metaanalysis. Alzheimers
Dement. 2013:9(1):63-75.e2.

6.  Kojima G. Prevalence of frailty in nursing homes: a systematic review and
meta-analysis. J Am Med Dir Assoc. 2015;16(11):940-5.

7. Schoenknecht P, Pantel J, Kruse A, Schroeder J. Prevalence and natural
course of aging-associated cognitive decline in a population-based sample
of young-old subjects. Am J Psychiatr. 2005;162(11):2071-7.

8. Hajek A, Brettschneider C, Lange C, Posselt T, Wiese B, Steinmann S, et al.
Longitudinal predictors of institutionalization in old age. PLoS One. 2015;
10(12):e0144203.

9. Wang S-Y, Shamliyan TA, Talley KMC, Ramakrishnan R, Kane RL. Not just
specific diseases: systematic review of the association of geriatric syndromes
with hospitalization or nursing home admission. Arch Gerontol Geriatr.
2013,57(1):16-26.

10.  van den Bussche H, Kaduszkiewicz H, Schafer |, Koller D, Hansen H, Scherer
M, et al. Overutilization of ambulatory medical care in the elderly German
population?--an empirical study based on national insurance claims data
and a review of foreign studies. BMC Health Serv Res. 2016;16:129.

11. Glynn LG, Valderas JM, Healy P, Burke E, Newell J, Gillespie P, et al. The
prevalence of multimorbidity in primary care and its effect on health care
utilization and cost. Fam Pract. 2011;28(5):516-23.

12. Lehnert T, Heider D, Leicht H, Heinrich S, Corrieri S, Luppa M, et al. Review:
health care utilization and costs of elderly persons with multiple chronic
conditions. Med Care Res Rev. 2011,68(4):387-420.

13. van den Bussche H, Schon G, Kolonko T, Hansen H, Wegscheider K, Glaeske
G, et al. Patterns of ambulatory medical care utilization in elderly patients
with special reference to chronic diseases and multimorbidity--results from
a claims data based observational study in Germany. BMC Geriatr. 2011;11:
54.

14.  Schmiemann G, Herget-Rosenthal S, Hoffmann F. Medical services for
nursing home residents : results of the study on inappropriate medication
in patients with renal insufficiency in nursing homes. Z Gerontol Geriatr.
2016;49(8):727-33.

15.  Balzer K, Butz S, Bentzel J, Boulkhemair D, Luhmann D. Medical specialist
attendance in nursing homes. GMS Health Technol Assess. 2013;9:D0c02.

16.  Fang PP, Schnetzer A, Kupitz DG, Gobel AP, Kohnen T, Reinhard T, et al.
Ophthalmological health care of the institutionalized elderly : the OVIS
study. Ophthalmologe. 2017;114(9):818-27.

17. Rothgang H, Borchert L, Miller R, Unger R. GEK Pflegereport 2008.
Schwerpunktthema: Medizinische Versorgung in Pflegeheimen. St. Augustin:
Asgard-Verlag; 2008.

20.

21.

22.

23.

24.

25.

26.
27.

28.

29.

30.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Page 8 of 9

Rothgang H, Mller R, Mundhenk R, Unger R. BARMER GEK Pflegereport
2014. Schwerpunkt: Zahnérztliche Versorgung Pflegebeddirftiger. St.
Augustin: Asgard-Verlag; 2014.

Bleckwenn M. Checklisten flr den Heimbesuch. MMW-Fortschritte der
Medizin. 2019;161(18):43-7.

Mueller CA, Tetzlaff B, Theile G, Fleischmann N, Cavazzini C, Geister C, et al.
Interprofessional collaboration and communication in nursing homes: a
qualitative exploration of problems in medical care for nursing home
residents — study protocol. J Adv Nurs. 2015;71(2):451-7.

Jacobs K, GreB S. Schnittstellenprobleme bei der gesundheitlichen
Versorgung von Pflegebeddirftigen. Pflege-Report 2017: Die Versorgung der
Pflegebedurftigen; 2017. p. 205-16.

Briggs R, Holmerova |, Martin F, O'Neill D. Towards standards of medical
care for physicians in nursing homes. Eur Geriatr Med. 2015;4(6):401-3.
lliffe S, Davies SL, Gordon AL, Schneider J, Dening T, Bowman C, et al.
Provision of NHS generalist and specialist services to care homes in
England: review of surveys. Prim Health Care Res Dev. 2016:17(2):122-37.
Thibault L, Kergoat H. Eye care services for older institutionalised individuals
affected by cognitive and visual deficits: a systematic review. Ophthalmic
Physiol Opt. 2016;36(5):566-83.

Evans JM, Chutka DS, Fleming KC, Tangalos EG, Vittone J, Heathman JH.
Medical care of nursing home residents. Mayo Clin Proc. 1995;70(7):
694-702.

Kane RL. A new long-term care manifesto. Gerontologist. 2015;55(2):296-301.
Abraham J, Kupfer R, Behncke A, Berger-Hoger B, Icks A, Haastert B, et al.
Implementation of a multicomponent intervention to prevent physical
restraints in nursing homes (IMPRINT): a pragmatic cluster randomized
controlled trial. Int J Nurs Stud. 2019,96:27-34.

Cox CA, van Jaarsveld HJ, Houterman S, van der Stegen JC, Wasylewicz AT,
Grouls RJ, et al. Psychotropic drug prescription and the risk of falls in
nursing home residents. J Am Med Dir Assoc. 2016;17(12):1089-93.
Quslander JG, Lamb G, Perloe M, Givens JH, Kluge L, Rutland T, et al.
Potentially avoidable hospitalizations of nursing home residents: frequency,
causes, and costs. J Am Geriatr Soc. 2010;58(4):627-35.

Lukas A, Mayer B, Onder G, Bernabei R, Denkinger MD. Schmerztherapie in
deutschen Pflegeeinrichtungen im européischen Vergleich. Ergebnisse der
SHELTER-Studie. Schmerz. 2015;29(4):411-21.

Johnell K. Inappropriate drug use in people with cognitive impairment and
dementia: a systematic review. Curr Clin Pharmacol. 2015;10(3):178-84.
Colloca G, Tosato M, Vetrano DL, Topinkova E, Fialova D, Gindin J, et al.
Inappropriate drugs in elderly patients with severe cognitive impairment:
results from the shelter study. PLoS One. 2012,7(10):e46669.

Storms H, Marquet K, Aertgeerts B, Claes N. Prevalence of inappropriate
medication use in residential long-term care facilities for the elderly: a
systematic review. Eur J Gen Pract. 2017;23(1):69-77.

Morin L, Laroche ML, Texier G, Johnell K. Prevalence of potentially
inappropriate medication use in older adults living in nursing homes: a
systematic review. J Am Med Dir Assoc. 2016;17(9):862.e1-9.

Hajek A, Brettschneider C, van den Bussche H, Kaduszkiewicz H, Oey A,
Wiese B, et al. Longitudinal analysis of outpatient physician visits in the
oldest old: results of the AgeQualiDe prospective cohort study. J Nutr
Health Aging. 2018;22(6):689-94.

Thode N, Bergmann E, Kamtsiuris P, Kurth BM. Predictors for ambulatory
medical care utilization in Germany. Bundesgesundheitsblatt
Gesundheitsforschung Gesundheitsschutz. 2005;48(3):296-306.

Beaujean AA, Morgan GB. Tutorial on using regression models with count
outcomes using R. Pract Assess Res Eval. 2016,21(1):2.

Bjork S, Juthberg C, Lindkvist M, Wimo A, Sandman PO, Winblad B, et al.
Exploring the prevalence and variance of cognitive impairment, pain,
neuropsychiatric symptoms and ADL dependency among persons living in
nursing homes; a cross-sectional study. BMC Geriatr. 2016;16:154.

Heinen |, van den Bussche H, Koller D, Wiese B, Hansen H, Schafer |, et al.
Morbidity differences according to nursing stage and nursing setting in
long-term care patients: results of a claims data based study. Z Gerontol
Geriatr. 2015;48(3):237-45.

Niesten D, van Mourik K, van der Sanden W. The impact of frailty on oral
care behavior of older people: a qualitative study. BMC Oral Health. 2013;
13(1)61.

Wu B, Plassman BL, Crout RJ, Liang J. Cognitive function and oral health
among community-dwelling older adults. J Gerontol Ser A Biol Med Sci.
2008,63(5):495-500.



Schulz et al. BMC Health Services Research

42.

43.

44,

45,

46.

47.

48.

49.

50.

51.

52.

53.

(2020) 20:690

Cooper C, Lodwick R, Walters K, Raine R, Manthorpe J, lliffe S, et al.
Inequialities in receipt of mental and physical healthcare in people with
dementia in the UK. Age Ageing. 2017,46(3):393-400.

Saefstroem E, Jaarsma T, Stroemberg A. Continuity and utilization of health
and community care in elderly patients with heart failure before and after
hospitalization. BMC Geriatr. 2018;18(1):177.

Czwikla J, Schulz M, Heinze F, Kalwitzki T, Gand D, Schmidt A, et al. Needs-
based provision of medical care to nursing home residents: protocol for a
mixed-methods study. BMJ Open. 2019,9(8):e025614.

Hoffmann F, Icks A. Structural differences between health insurance funds
and their impact on health services research: results from the Bertelsmann
Health-Care Monitor. Gesundheitswesen (Bundesverband der Arzte des
Offentlichen Gesundheitsdienstes (Germany)). 2012;74(5):291-7.

Scott LJ. Regression models for categorical and limited dependent variables.
California: Sage; 1997.

McGilton KS, Vellani S, Yeung L, Chishtie J, Commisso E, Ploeg J, et al.
Identifying and understanding the health and social care needs of older
adults with multiple chronic conditions and their caregivers: a scoping
review. BMC Geriatr. 2018;18(1):231.

Lutz BJ, Hall AG, Vanhille SB, Jones AL, Schumacher JR, Hendry P, et al. A
framework illustrating care-seeking among older adults in a hospital
emergency department. Gerontologist. 2017;58(5):942-52.

Krause O, Wiese B, Doyle I-M, Kirsch C, Thirmann P, Wilm S, et al.
Multidisciplinary intervention to improve medication safety in nursing home
residents: protocol of a cluster randomised controlled trial (HIOPP-3-TBX
study). BMC Geriatr. 2019;19(1):24.

Miller CA, Fleischmann N, Cavazzini C, Heim S, Seide S, Geister C, et al.
Interprofessional collaboration in nursing homes (interprof): development
and piloting of measures to improve interprofessional collaboration and
communication: a qualitative multicentre study. BMC Fam Pract. 2018;19(1):
14.

Briihmann BA, Reese C, Kaier K, Ott M, Maurer C, Kunert S, et al. A complex
health services intervention to improve medical care in long-term care
homes: study protocol of the controlled coordinated medical care (CoCare)
study. BMC Health Serv Res. 2019;19(1):332.

Bundesarztekammer (BAK); Kassenérztliche Bundesvereinigung (KBV);
Arbeitsgemeinschaft der Wissenschaftlichen Medizinischen
Fachgesellschaften (AWMF). Nationale VersorgungsLeitlinie Chronische KHK
- Langfassung, 5. Auflage Version 1. 2019.

AWMF DGFND. DGN S3-Leitlinie Idiopathisches Parkinson-Syndrom -
Langversion 2. 2019.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 9 of 9

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Data source
	Statistical analysis

	Results
	Descriptive findings
	Multivariate findings

	Discussion
	Conclusion
	Supplementary information
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

