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Summary

Background: The care of elderly patients with comorbid dementia poses an increasing challenge in the acute inpatient setting,
yet there remains a lack of representative studies on the prevalence and distribution of dementia in general hospitals.

Methods: We conducted a cross-sectional study of patients aged 65 and older in randomly selected general hospitals in
southern Germany. Patients were excluded if they were in an intensive care unit or isolation unit or if they were on specialized
wards for psychiatry, neurology, or geriatric medicine. The findings are derived from patient interviews, neuropsychological
testing, standardized rating scales, questioning of nursing staff, and the patients’ medical records.

Results: 1469 patients on 172 inpatient wards of 33 hospitals were studied. 40.0% of them (95% confidence interval, [36.2;
43.7]) had at least mild cognitive impairment. The point-prevalence of dementing illnesses was 18.4% [16.3; 20.7]. Delirium,
most often on the basis of dementia, was present in 5.1% [3.9; 6.7]. 60.0% had no cognitive impairment. Dementia was more
common among patients of very advanced age, those who were dependent on nursing care, those who lived in old-age or
nursing homes, and those with a low level of education. Among patients with dementia, only 36.7% had a documented diagnosis
of dementia in the medical record. Patients with dementia were treated more often for dehydration, electrolyte disturbances,
urinary tract infections, contusions, and bone fractures, as well as for symptoms and findings of an unknown nature, and much

less often for cancer or musculoskeletal diseases.

Conclusion: Two out of five elderly patients in general hospitals suffer from a cognitive disturbance. Patients with severe
impairments such as dementia or delirium often need special care. Guidelines and model projects offer approaches by which
the inpatient care of patients with comorbid dementia can be improved.
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n 2016, 8.56 million older patients were treated on an

inpatient basis in general hospital departments in Ger-

many. This is equivalent to 44.7% of all inpatients of
all age groups. The length of hospital stay of patients aged
65 or older was considerably longer compared with that
of younger patients (8.1 days versus 4.9 days); as the
result, older patients accounted for 57.1% of all days of
inpatient treatment, making them the largest group of in-
patients (1). A considerable number of older hospitalized
patients with physical illnesses also suffer from dementia
and related cognitive impairments. However, the exact
number of patients experiencing these health problems is
currently not known. Previous studies were almost
impossible to compare because the methods they used
varied widely and they typically comprised small, non-
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representative samples and arrived at widely divergent
prevalence estimates which are only of limited use for
dementia-related healthcare planning (2, 3). Hospital
stays can be very stressful for patients with comorbid
dementia and complications may arise (4, 5). A rapid
decline in cognitive and functional skills is commonly ob-
served (6). The risk of institutionalization and mortality is
about twice as high as in patients without cognitive
impairment (7-9). This lack of knowledge about the
prevalence and distribution of cognitive disorders is an
obstacle to improved care which is tailored to the specific
needs of these patients.

The aim of this study is to determine the point
prevalence of comorbid cognitive disorders and de-
mentia based on a representative sample of general
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The clinical perspective

Comorbid dementia imposes a considerable burden on those affected, their relatives and the hospital staff as well as other
patients. Typically, it is associated with increased care requirements and costs. There is a risk of severe secondary damage to
the health of these patients. At the same time, hospitals are not adequately prepared for the special needs of the growing

number of patients with dementia (e1).

The following recommendations for improved inpatient care are derived from guidelines and model projects (e2—e5):

@ |dentification of cognitive disorders on admission and during the hospital course, using adequate screening instruments (15, 18,

€6)

@ Use of information sheets, providing information about habits, competency limitations, and remaining abilities of the patient (e7)

® Education of medical and nursing staff about dementia, how to establish contact and adequate communication, even with

challenging behavior (e8-e11)

® Establishing programs for delirium prevention (e.g. the Hospital Elder Life Program [e6, e12]) which can be carried out by
qualified nursing staff; improved sleep, pain and medication management; assurance of adequate food and fluid intake (e13-e15)

® Reducing anxiety and disorientation by providing orientation support (information about time and place, availability of personal
items, such as glasses or hearing aids), structuring the day’s activities, giving personal attention and offering continuous support
by patient attendants, training volunteers, integrating family members (rooming-in), and creating a familiar-looking, non-

threatening environment (e6)

® Training and appointing of dementia commissioners, increased engagement of gerontopsychiatric professionals and utilization of
gerontopsychiatric liaison services, setting up interdisciplinary wards for dementia patients (processes adapted to changed per-
ception and individual diurnal rhythm, creation of dementia-friendly setting, staff trained in gerontopsychiatry) (e3, e16)

hospital patients aged 65 or older. In addition, dis-
tribution of dementia shall be described according to
demographic characteristics, departments and reasons
for seeking treatment.

Methods
A more detailed description of the methods of sam-
pling, investigation and statistical analysis used in this
study is provided in the eMethods section und in
eFigure 1.

Sampling
The aim of this study was to achieve representativeness
for the German federal states of Baden-Wiirttemberg and
Bavaria. In these federal states (10, 11), general hospitals
and related wards were drawn randomly. All patients aged
65 or older who were inpatients on the selected wards on
the day of survey were invited to participate in the study.
Hospitals with less than 150 in-patient beds, pri-
vate and specialty hospitals as well as rehabilitation
and day or night clinics were excluded. Besides
neurology and psychiatry where dementia usually is
not a comorbid condition but the primary diagnosis,
geriatrics was also not included in this analysis
because detailed studies on dementia are already
available for this branch of medicine (12, 13).
Patients in intensive care units and on isolation
wards were not included because of the critical condi-
tion they were in or the infectious nature of their
illness. Another exclusion criterion was met when the
patient was moribund or did not speak German.

The Ethics Committee of the Faculty of Medicine
of the Technical University of Munich approved the
study protocol on 21 March 2014 (No. 66/14). In the
German Registry of Clinical Studies, this study is reg-
istered under DRKS00006028. Following informed
consent discussion about the content and aims of
this study and provision of written information
material, the written consent to participation in the
study was obtained from the patients or the legal
representatives.

Data collection
Data were obtained in standardized form by means of
personal examination of the patient, an interview with
the responsible nurse and documentation of study-
relevant information from medical records. In unclear
cases, additional interviews were conducted with
relatives or the legal representative (eMethods section).
The cognitive status was assessed using a test bat-
tery designed for bedside assessment. This battery
comprised the screening tool 6-Item Cognitive
Impairment Test (14) as well as established methods
of measuring primary and secondary memory, verbal
fluency, attention, and executive functions (15).
Dementia was diagnosed according to DSM-IV crite-
ria, delirium according to the criteria of the Confusion
Assessment Method (16, 17). Global severity of
cognitive impairment was assessed using the five-
point Clinical Dementia Rating (CDR) scale (18). A
value of 0.5 on the CDR scale was interpreted as mild
dementia (19, 20).
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FIGURE 1

Total number of patients

aged = 65 on day of survey|

N=2534

'

Gross sample

n=2154

{

Net sample

n=1469

A A A

(68.2%)

n= 75 Repeatedly not present

n=133 Isolated

n= 53 Incritical condition or moribund

n=119  Other reasons (primarily language issues)
n=635 Patients refuse to participate

n= 22 Legal representatives refuse to participation
n= 28 Legal representative not reached repeatedly
n=1469 Patient examined

n=1469 Nurse interviewed

n=1461 Information from patient records

n= 149 Interview with relative/caregivers

Response rate

| Sample of N = 1469 older patients in general hospital setting |

Cognitive impairment (CDR >0)
n =587 (40.0%)

{

No cognitive impairment (CDR=0)
n=2881(60.0%)

Dementia, delirium (CDR >0.5)
n =297 (20.2%)

Y

n =290 (19.8%)

Moderate dementia
(CDR=2)
n=97 (6.6 %)

Mild dementia
(CDR=1)
n=100 (6.8%)

Dementia n=270 (18.4 %), of these n=48 (17.8 %) with delirium

Severe dementia
(CDR=3)
n=73(5.0%)

Delirium without dementia
n=27 (1.8 %)

n =28 with delirium (8.0%) n =19 with delirium (19.6%)

n=21 with delirium (28.8%)

Distribution of patient sample by type and severity of cognitive impairment.
Information about diagnostic distribution is based on n = 1468 patients; in 1 case, diagnostic assessment not possible due to incomplete data;
diagnosis of dementia according to DSM-IV criteria; diagnosis of delirium according to Confusion Assessment Method (CAM) criteria.

CDR, Clinical Dementia Rating (severity of cognitive impairment)

Statistical analysis

Point prevalence rates were calculated with 95% confi-
dence intervals, taking intra-cluster correlations (ICC)
into account (21). In order to determine the extent to
which the prevalence of dementia in the hospital setting
differs from that in the general population, the indirect
standardized rate ratio (IRR) was calculated. For com-
parison with the age- and sex-specific prevalence in the
older general population, the EuroCoDe data were used
which are based on European field studies (22). Age-
and sex-adjusted analyses of the association between
dementia and demographic variables, departments or
reasons for seeking treatment were performed. The

Deutsches Arzteblatt International | Dtsch Arztebl Int 2018; 115; 733-40

cluster structure of the data was taken into account by
means of logistic Generalized Estimation Equation
(GEE) models (23). Data analyses were performed
using OpenEpi (24), the R package (25) and SPSS 25.

Results

Description of sample

Of the 55 contacted hospitals, 33 (60%) participated in
this study. A response rate breakdown is provided in
Figure 1. Of the altogether 2534 patients aged 65 or
older who were present on one of the 172 wards on the
day of survey, 380 met an exclusion criterion or were
not available on the ward at that day. From the gross
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TABLE 1

delirium

Patients without cognitive impairment and age-specific point prevalence of mild cognitive disorder, dementia and

Number of patients (age-specific prevalence rate in %)

No cognltlve disorder | Mild cogmtlve disorder Dementia*’
n (%) n (%) n (%)

Delirium*?
)

65-69 175 (85.8) 16 (7.8) 13 (6.4) 0(0.0)
70-74 217 206 (74.4) 45(16.2) 23(8.3) 3(1.1)
75-79 382 61 (68.3) 5 (17.0) 47 (12.3) 9(2.4)
80-84 291 131 (45.0) 85(29.2) 71(24.4) 4(14)
85-89 214 76 (35.5) 6 (26.2) 75(35.0) 7(3.3)
=90 100 32(32.0) 3 (23.0) 41(41.0) 4(4.0)
=65 1468 881(60.0) 290 (19.8) 270 (18.4) 27 (1.8)

+ including the 48 patients with dementia and concomitant delirium; *2 without the 48 patients with delirium and concomitant dementia

sample of 2154 inpatients, 635 patients capable of con- ICC =0.014 for mild cognitive disorder and

senting to participation in this study refused to take
part; in another 50 cases, the legal representative did
not consent or could not be contacted. Finally, the net
sample comprised 1469 participants, corresponding to
a participation rate of 68.2%. In all cases, a nurse was
interviewed and information from the patient records
was available for 99.5% of study participants. In addi-
tion, relatives or legal representatives of 149 patients
were interviewed. There was no statistically significant
difference between participating and non-participating
patients with regard to age and sex.

The age of the assessed patients ranged between 65
and 105 years, the mean age was 78.6 years (s = 7.4).
Slightly more than half of the participants were fe-
male (53.8%). Most patients were treated on medical
wards (50.2%), followed by trauma surgery (20.1%),
general surgery (17.0%), and other specialties, such
as orthopedics, urology, gynecology, and ENT, each
accounting for a percentage share of less than 4%.
One third of the patients had been in hospital for up to
2 days at the time of survey, one third for 3 to 7 days,
and another third for 8 or more days. The median
length of inpatient stay prior to the survey day was 5
days.

Figure 2 provides an overview of the distribution of
the sample broken down by type and severity of the
cognitive disorder. Altogether 60.0% of patients were
assessed, using the CDR scale, as having no cognitive
impairments, while the remaining 40.0% (95% confi-
dence interval (CI): [36.2; 43.7]) experienced, in
equal parts, mild (CDR =0.5) or severe (CDR > 1)
cognitive impairments. The prevalence of dementia
was 18.4% [16.3; 20.7]. Mild dementia was present in
6.8% [5.4; 8.5], moderate dementia in 6.6% [5.3; 8.2]
and severe dementia in 5.0% of participants [3.7; 6.6].
Seventy-five (5.1% [3.9; 6.7]) patients were
diagnosed with delirium. The intracluster correlation
coefficients were ICC=0.006 for dementia,

ICC =0.012 for delirium.

In two-thirds of cases, delirium was associated
with underlying dementia. Only 27 patients (1.8% of
the total sample) were diagnosed with delirium with-
out underlying dementia. Among the assessed
patients with dementia, the risk of delirium was sig-
nificantly increased (odds ratio [OR]: 9.34
[5.13; 17.00]). With increasing severity of dementia,
the percentage of associated delirium episodes in-
creased, rising from 8.0% with mild dementia to
28.8% with severe dementia.

The percentage of participants without cognitive
impairment decreased with increasing age from
85.8% among the 65-to 69-year olds to 32.0% among
participants older than 90 years, while the prevalence
of dementia simultaneously rose from 6.4% to 41.0%
(Table 1). Only in 36.7% of these patients with
dementia, the diagnosis of dementia was listed in the
medical records. However, with increasing severity,
the percentage of known dementia rose from 12.0% to
37.1% to 69.9% for existing mild, moderate and
severe dementia, respectively.

In eFigure 2, the prevalence of dementia in the
sample is depicted, broken down by age and sex.
Among the 65- to 84-year-olds, men experienced de-
mentia more frequently than women, while in the age
group 90 years or older, a female preponderance was
noted. Overall, there was no difference between the
prevalence rates for male and female patients (18.3%
vs. 18.5%).

In comparison with the general population, the age-
and sex-specific point prevalence rates in the general
hospital setting (eFigure 3) were found significantly
increased, especially in the lower age groups. Among
the 65- to 69-year-olds, the rates were 4-times higher
compared to the general population. With increasing
age, they gradually converged to become identical in
the oldest age group. Overall, with an IRR = 1.51
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TABLE 2

Distribution of mild cognitive disorders, dementia and delirium by demographic characteristics, nursing care needs and departments

Characteristic*' No cognitive Mild cognitive Dementia Delirium
disorder (n = 881) disorder (n =290) (n=270) (n=27)
Age in years, M (SD) 76.4 (6.9) 80.7 (6.7) 83.3(7.1) 82.3 (6.5)
Sex, n (%):
male 415 (61.2) 161 (19.0) 124 (18.3) 10 (1.5)
female 466 (59.0) 129 (20.4) 146 (18.5) 17 (2.1)
Marital status, n (%):
single 44 (57.1) 20 (26.0) 12 (15.6) 1(1.3)
married 504 (67.0) 125 (16.6) 111 (14.8) 12 (1.6)
divorced 62 (66.0) 20(21.3) 1 (11.7) 1(1.1)
widowed 271 (49.9) 125 (23.0) 134 (24.7) 13 (2.4)
School-leaving qualification, n (%):
No school-leaving certificate 11(27.5) 16 (40.0) 11(27.5) 2(5.0)
Lower secondary school-leaving certificate 562 (56.5) 210 (21.1) 207 (20.8) 16 (1.6)
Secondary school-leaving certificate 167 (71.4) 35(15.0) 27 (11.5) 5(2.1)
Generalltechnical university entrance qualification 140 (72.9) 28 (14.6) 20 (10.4) 4(2.1)
Residential living arrangement, n (%):
Alone in private home 297 (65.1) 99 (21.7) 53 (11.6) 7(1.5)
With partner in private home 475 (70.2) 115 (17.0) 76 (11.2) 11 (1.6)
With other relatives/other persons in private home 62 (37.3) 47 (28.3) 52 (31.3) 5(3.4)
Assisted living 28 (58.3) 12 (25.0) 7(14.6) 1(2.1)
Retirement or nursing home 19 (16.0) 17 (14.3) 80 (67.2) 3(2.5)
Nursing care needs pursuant Social Insurance Code XI, n (%):
No nursing care level 741 (74.3) 170 (17.1) 74 (7.4) 12 (1.2)
Applied for nursing care level 24 (38.1) 23 (36.5) 14 (22.2) 2(3.2)
Nursing care level approved 112 (30.0) 88 (23.6) 163 (43.7) 10 (2.7)
Department, n (%):
Internal Medicine 403 (54.8) 158 (21.5) 157 (21.3) 18 (2.4)
Trauma surgery 172 (58.3) 59 (20.0) 58 (19.7) 6 (2.0)
General surgery 170 (68.0) 46 (18.4) 32(12.8) 2(0.8)
Other departments (orthopedics, urology, gynecology, ENT, etc.) 136 (72.7) 27 (14.4) 23 (12.3) 1(0.5)

*'In some cases, data are missing; each stated line percentage is based on the valid cases; *2

*Swithout the 48 patients with delirium and concomitant dementia

[1.33; 1.70] for the general hospital setting, the
prevalence of dementia was found increased by 51%
compared to the rate to be expected on the basis of the
demographic composition of the participants. A
significant overrepresentation by 89% was found
among male patients (eFigure 4) (IRR:1.89 [1.57;
2.25]), while the prevalence of dementia among
female patients (eFigure 5) was only increased by
29% (IRR: 1.29 [1.09; 1.52]).

Nursing home residents and persons requiring
nursing care were among the patient groups most fre-
quently affected by dementia. Among the nursing
home residents, 67.2% of patients had dementia,
while among the patients with a nursing care level
(“Pflegestufe”) the prevalence was 43.7% (Table 2).
By department, the highest prevalence of dementia
was found in internal medicine departments with
21.3%, followed by trauma surgery departments with
19.7%. The rates were significantly lower in
general surgery and the remaining departments where
patients with dementia account for just over 12% of
patients.

Age, education, residential living arrangement and
need of assistance were associated with dementia
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including the 48 patients with dementia and concomitant delirium

(eTable 1). Most affected were patients aged older
than 80 years or in need of nursing care, with low
school-leaving qualifications, living together with
family or other caregivers, or living in a nursing
home. Sex and marital status were not associated with
dementia.

In eTable 2, the reasons for seeking treatment were
compared between patients with dementia versus cog-
nitively unimpaired patients. Even after adjustment
for age and sex, diagnoses from four key groups,
created based on ICD-10, were significantly more
common among patients with dementia, while
diagnoses from two groups were rarer. In patients
with dementia, dehydration and electrolyte imbal-
ances as well as urinary tract infections and lower re-
spiratory tract infections were more common. They
also experienced signs and symptoms such as
vomiting, fever, dysphagia, and urinary retention
more frequently. In addition, general physical decline,
injuries and bruises, as well as rib and hip fractures
were more common in this patient group. By contrast,
patients with dementia less frequently presented for
inpatient treatment because of cancer and various
types of musculoskeletal disorders.
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TABLE 3
Dementia prevalence rates of earlier studies compared with the prevalence rate in this study for the matching dementia
severity levels, departments and patient age groups
Authors (year), Dementia severity, Prevalence rate (%) in in
country, department comparable patient groups
sample size :
earlier study
study (GHoSt)
Erkinjuntti et al. 1986, Finland, moderate and severe, 265! 1.9 12.2
N = 1492 (32) internal medicine
Erkinjuntti et al. 1988, Finland, moderate and severe, 265 121 12.2
N =282 (33) internal medicine
Bickel et al. 1993, Germany, moderate and severe, (dementia and 65-80 9.1 9.0
N =626 (34) delirium),
internal medicine
Kolbeinsson et al. 1993, Iceland, mild to severe, =70 18.4 225
N =272 (35) internal medicine
Wancata et al. 1996, Austria, mild to severe, 265 23.7 191
N =228 (36) internal medicine, surgery, gynecology
Arolt et al. 1997, Germany, mild to severe, 265 18.0 19.4
N =211(37) internal medicine, surgery
Sampson et al. 2009, United mild to severe (delirium without dementia 270 424 25.7
Kingdom, N = 617 (9) excluded),
acute admission to general hospital*?
Travers et al. 2013, Australia, mild to severe, internal medicine, general =70 20.7 21.0
N =493 (38) surgery, orthopedics
Timmons et al. 2015, Ireland, mild to severe, =70 249 20.3
N =598 (39) 5 general hospitals*®
Reynish et al. 2017, Scotland, mild to severe, 265 17.3 18.4
N=10014 (40) general hospital**

*! own calculations; *2 all departments excluding psychiatry, gynecology, ENT, ophthalmology, special surgical departments
*3 Public hospitals without detailed specification of departments; ** district general hospital without detailed specification of departments

Discussion

In general hospitals, comorbid dementia and cognitive
disorders are common. Altogether, 40% of older
patients had cognitive disorders, ranging from mild
impairments to severe dementia; 60% showed no cog-
nitive impairment. These estimates refer to patients
from general departments, excluding the departments
of psychiatry, neurology and geriatrics as well as inten-
sive care units and isolation wards.

In our sample, the prevalence of dementia of
18.4% was about twice as high compared to the
general German population aged 65 or older where it
was, according to epidemiological estimates, 9.1%
(26). Indirect standardization of the prevalence rate
by age and sex showed that half of this overrepresen-
tation of dementia was explained by the older age of
the hospital patients. When the inpatients’ age struc-
ture was taken into account, the expected value was
only surpassed by 51%. This residual increase in the
prevalence of dementia is primarily explained by
male patients and the age groups below 90 years of
age. It could be brought about by the fact that older
patients with dementia are more frequently admitted
and their duration of hospital stay is longer.

According to health insurance data from the federal
state of Saxony, the increase is primarily the result of
an increased risk of admission for patients with de-
mentia and not due to longer duration of stay (27).

One fifth of hospital patients had mild cognitive
disorders. So far, hardly any research has been con-
ducted to clarify whether these mild impairments are
already associated with treatment complications and
require special healthcare measures. However, it
appears to be advantageous to also study the impact
of mild cognitive disorders on the course and out-
come of inpatient treatment.

Even though delirium was not uncommon in our
sample, the prevalence of 5.1% which we found was
still at the lower end of the estimates reported so far
(28). However, it should be noted that the point preva-
lence of our study cannot be directly compared with
the period prevalence of the delirium studies. Due to
its relapsing and remitting course which tends to fluc-
tuate throughout the day, delirium is a disorder which
cannot be fully captured by an examination per-
formed at one point in time. In this case, it would be
more appropriate to determine the period prevalence
over the entire length of inpatient stay, closely

Deutsches Arzteblatt International | Dtsch Arztebl Int 2018; 115: 733-40



monitoring the patient so that short and night-time
episodes of delirium are captured

The results were as expected for the risk groups.
Dementia was especially common among at least
80-year-olds, patients requiring nursing care and
nursing home residents. The departments of internal
medicine and trauma surgery had the highest percent-
ages of patients with dementia. By paying more
attention to so-called ambulatory care sensitive condi-
tions, opportunities to reduce dementia prevalence in
hospitals may open up. As described in numerous other
studies (29-31), patients with dementia were often ad-
mitted for health problems which could have been
treated on an outpatient basis or ideally even prevented.

The strengths of our study include the large sample
size and the use of multiple sources of information,
contributing to the high external and internal validity
of the results. Generalizability is limited by the fact
that participation rates of hospitals and patients were
under 70% and that small hospitals, intensive care
units and isolation wards, as well as moribund pa-
tients and patients who did not speak German were
excluded.

Analyzing sample failures and effects of the study
design, no indication of systematic bias was found.
There was no difference between participants and
non-participants with regard to age and sex. The re-
fusal rates among patients capable of consenting to
participation was as high as the non-participation
rates among patients with legal representatives. The
number of beds of the hospitals was not correlated
with the prevalence rates of dementia, delirium or
mild cognitive disorders, making potential bias due to
variations in hospital size unlikely. The excluded
hospitals with less than 150 in-patient beds account
for only 9% of the days of stay (1). The prevalence of
dementia was not higher among patients assessed
after surgery than among the remaining patients (data
not shown). This could indicate that transient post-
operative cognitive dysfunction was not misdiag-
nosed as dementia. In addition, our results are in line
with those of other primary studies (7able 3).

When subgroups are formed and dementia preva-
lence rates are calculated for the same patient groups
which the other primary studies referred to, the values
are almost identical. This fact indicates an almost
equal prevalence of comorbid dementia across the
hospitals of industrialized countries. For the 3 earlier
studies evaluating moderate and severe dementia, the
median prevalence was 11.9% (32-34); in our study,
the rate for severe dementia is 12.2%. For all levels of
dementia severity, from mild to severe, the median in
seven earlier studies was 20.7% (9, 35-40) compared
to 20.3% in our study. A large Scottish study has re-
cently reported a prevalence for the entire spectrum of
cognitive disorders among older patients of 38.5%
(40). This value is almost identical with our rate of
40.0%.

According to the hospital statistics, in Germany in
2016 about on average 190 000 at least 65-year-olds

Deutsches Arzteblatt International | Dtsch Arztebl Int 2018; 115: 733-40

MEDICINE

Key messages

® Of all general hospital patients aged 65 or older in the sample analyzed in this
study, 18.4% suffered from comorbid dementia and 19.8% had mild cognitive
disorders.

® On average, in Germany about 35 000 patients with comorbid dementia receive in-
patient care in general hospital departments (without psychiatry) on any given day

@ Half of this high prevalence of dementia is explained by the age composition of the
patients, the other half by higher admission rates and longer length of stay for
patients with dementia.

@ |nternal medicine and trauma surgery are the departments with the highest
prevalence of dementia.

® Patients with dementia are often admitted for inpatient treatment of urinary tract
infection and pneumonia, injuries and fractures as well as physical decline,
dehydration and fever. Neoplasia and musculoskeletal disorders occur less
frequently compared to patients without cognitive impairment.

received inpatient treatment in general departments
(without psychiatry/psychosomatics) (1). When the
point prevalence rates are applied to these patient
numbers, every day on average about 76 000 older
patients with comorbid cognitive impairments are
treated in hospital, including approximately 35 000
with dementia and 38 000 with mild cognitive dis-
orders. There is an urgent need to take greater account
of the special healthcare needs of this vulnerable pa-
tient group.
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eMETHODS

Sampling

This sample was chosen to achieve representativeness
for the two German federal states Baden-Wiirttemberg
and Bavaria where more than 23 million people (29%
of the total German population) live. A multi-step
sampling strategy was used. First, the general hospitals
of both federal states were arranged in a random
sequence, contacted in this sequence and invited to par-
ticipate. In each of the hospitals willing to cooperate,
five wards and one substitute ward were selected. All
patients aged 65 or older who were inpatients on the se-
lected wards on the day of survey and met the inclusion
criteria were invited to participate in the study. Where
the number of participants was less than 40, patients of
a substitute ward were additionally included in the
analysis.

For an estimation accuracy of = 2%, a sample size
of at least 1200 patients is required, assuming a preva-
lence of dementia of 15%. Based on this lower limit,
it was necessary to ensure participation of at least 30
hospitals, each with 40 or more surveyed patients.

The following inclusion and exclusion criteria
were defined for hospitals, wards and patients, re-
spectively: General hospitals were identified based on
the respective hospital plan of each of the two federal
states. In Bavaria, they were the hospitals of the first,
second and third level of care (10) and in Baden-
Wiirttemberg, they were the approved hospitals with
at least two departments at one hospital location (11).
According to this definition, altogether 301 general
hospitals were found in the two federal states.
Specialty hospitals and entirely private hospitals as
well as rehabilitation and day or night clinics were
excluded from sampling. For survey-economic rea-
sons, 92 general hospitals with less than 150 inpatient
beds were excluded (30.6%), leaving a basic set of
209 general hospitals and university hospitals.

In hospitals with less than 150 beds, a relatively
small proportion of the patients is treated on an inpa-
tient basis. Although nationwide, they make up 42.7%
of the general hospitals, they only account for 9.0% of
the days of inpatient care (1). Since in Southern Ger-
many the proportion of smaller hospitals is with
30.6% even below the nationwide level of 42.7%, it
can be assumed that no relevant bias is introduced by
their exclusion.

On the ward level, intensive care units and isolation
wards were excluded. Since in geriatric hospitals de-
tailed studies on dementia have already been conducted
(12, 13), this branch of medicine was excluded as were
neurology and psychiatry where dementia usually is a
primary diagnosis, not a comorbidity.

On the patient level, inclusion criteria comprised a
minimum age of 65 years and the written consent to
participation by the patient or their legal represen-
tative. Patients were excluded if they:

® were moribund

® were in a critical condition according to medical
staff where interviewing and examination could
have a detrimental effect

® had been isolated because of an infectious disease

® did not speak German.

The study protocol was approved by the Ethics
Committee of the Faculty of Medicine of the Techni-
cal University of Munich (TUM) on 21 March 2014
(No. 66/14). The study is registered in the German
Clinical Trials Register (DRKS) under
DRKS00006028. The written consent to participation
in the study was obtained from the patients or their
legal representatives following informed consent dis-
cussion about the content and aims of this study and
provision of written information material.

Data collection

Five trained research assistants carried out the survey
from June 2014 to end of May 2015. All assistants were
qualified by having graduated in psychology, gerontol-
ogy or social work and had previous research or clinical
experience in gerontopsychiatry. Prior to the start of the
study, the research assistants were extensively trained
in the use of the survey instruments and application of
the diagnostic criteria. All interviews were reviewed for
completeness, plausibility and conformity of the
assessment with the diagnostic criteria by the Senior
Researchers of the project. During regular case confer-
ences, the diagnostic assessments were discussed. Any
disagreements were resolved by consensus decision.

Data were obtained in standardized form by person-
al examination of the patient, an interview with the re-
sponsible nurse and documentation of study-relevant
information from medical records. In unclear cases, ad-
ditional interviews were conducted with relatives or the
legal representative of the patient (eFigurel).

Because all patients of a ward were usually
examined on the same survey date, it was possible to
complete data collection on the selected wards of a
hospital within 1 week. Examinations were only con-
ducted on business days and from Monday to Friday
in the sequence in which the wards had been ran-
domly selected.

Cognitive status was assessed using a bedside test
battery, comprising the screening tool 6-Item Cogni-
tive Impairment Test (14) and established tests to
assess primary and secondary memory, verbal fluen-
cy, attention and executive functions (15). Global se-
verity of cognitive impairment was assessed using the
Clinical Dementia Rating (CDR) scale (18). With this
instrument, the degree of impairment in six domains
of performance (memory, orientation, judgment &
problem solving, community affairs, home &
hobbies, and personal care) is externally assessed on a
S-point scale and a global rating derived:
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® Global score 0 connotes no cognitive disorders or

impairments in everyday life

® Global score 0.5 is characterized by constant

forgetfulness and very mild or questionable im-
pairment of judgement and coping with domestic
and external tasks. Orientation and personal care
remain intact.

© Global score 1 indicates cognitive impairments of

a severity equivalent to mild dementia, with diffi-
culties in performing basic activities of daily life.
® Global score 2 indicates moderate dementia. It is

associated with severe memory loss, impaired
orientation, inability to perform activities outside
the home and the need for assistance with every-
day activities, such as getting dressed and
washing.

® Global score 3 indicates severe dementia with

almost complete loss of memory and orientation as
well as full dependence on third-party care.

After having examined the patient, the interviewer
rated the severity of the cognitive disorders using the
CDR scale.

The nurse responsible for the patient was asked
about:

e impairment of cognitive performance of the

patient

® changes in cognition and consciousness during the

hospital stay

o functional impairments

® behavioral abnormalities.

If the nursing staff was not yet familiar enough
with a patient or if the cognitive status was unclear,
the patient’s relative or caregiver was contacted to ob-
tain further information. In addition, we retrieved
from the patient records, besides information about
the reason for seeking treatment and about the medi-
cation, study-relevant information, such as known
diagnoses of dementia and delirium or other signs of
cognitive disorders.

Taking into account all available information,
patients were assigned to one of four categories of di-
agnosis (eFigure 1). Dementia was diagnosed using
DSM-IV criteria. Besides memory impairments, these
include at least one other higher cortical function and
one impairment of social functioning or of the ability
to cope with everyday life.

Delirium was diagnosed using the Confusion As-
sessment Method (CAM) (16, 17) which is based on
the criteria inattention, altered level of consciousness
and disorganized thinking. CAM requires these symp-
toms to have an acute onset or fluctuating course over
the day. Based on the reports of the nursing staff,
relatives and caregivers and taking into account in-
formation from the patient records, we differentiated
between delirium with dementia and delirium without
severe preexisting cognitive deficits.

A rating of 0.5 on the CDR scale was regarded as a
mild cognitive disorder (19). This score indicates an
impairment in the transition zone between normal-
for-age cognitive performance and mild dementia

which is characterized by a high risk of developing
dementia later in life. A prospective study, comparing
older individuals with normal cognitive performance
to patients with this level of cognitive impairment,
found that the latter had a 25-times increased risk of
conversion to dementia (20).

Patients with no impairments, scoring 0 on the
CDR scale, make up the category of persons without
cognitive impairments.

Statistical analysis
The correlation of patients among each other within the
33 included hospitals (Intracluster Correlation Coeffi-
cient, ICC) was estimated using the method described
by Goldstein et al. (21). As recommended for binary
variables (23), statistical analyses were performed
using logistic Generalized Estimation Equation (GEE)
models to ensure intracluster correlation was taken into
account. For point prevalence rate estimates, models
without influencing variable (intercept-only) were
adapted to the data in order to ensure that the cluster
structure is taken into account when estimating
confidence intervals. For calculating associations be-
tween demographic variables, departments, reasons for
seeking treatment, and other relevant variables with the
endpoint dementia, the respective characteristics were
used as the independent variable and the binary end-
point dementia as the dependent variable in the models
(eTables 1 and 2). Analyses were performed with and
without adjustment for the a priori defined variables
age and sex. When adjusting for the effect of age, the
age in years (two decimal places) at the time of exami-
nation was used as the independent variable. The few
values missing for certain analyses were not replaced.
The results exclusively refer to patients where complete
data for the respective analysis were available. Data
analyses were performed using OpenEpi (24), the R
package (25) and SPSS 25 for Windows, Version 25.
Hospital diagnoses obtained from the patient
records on survey day were classified according to the
ICD-10 major diagnostic categories. Using this
strategy, it was possible to identify associations be-
tween dementia and the reasons for seeking treatment.
For each of the ICD major diagnostic categories, each
starting with a capital letter, a binary variable with the
value 0 for absence of a diagnosis and 1 for the
presence of at least one diagnosis was created. ICD
major diagnostic categories found at a rate of less
than 2.0% were not included in the further analyses.
Associations between diagnostic category and de-
mentia were calculated with and without adjustment
for age and sex (eTable 2). If the adjusted odds ratio
indicated with a probability of more than 95% an
increased or reduce occurrence of the respective diag-
nostic category among patients with dementia, it was
assessed based on more detailed ICD diagnoses
which specific diagnoses of this diagnostic category
had contributed most to the differences. These noses
are named in the text as less or more common reasons
for seeking treatment.
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Indirect standardization was performed to assess
whether the prevalence of dementia in the hospital
differed from that in the general population when age
and sex structure of hospital patients were taken into
account. For comparison of dementia prevalence
among hospital patients, the age- and sex-specific
rates according to EuroCoDe (22) were used which
are based on European field studies. In the eFigures
3-5, the age-specific prevalence rates found in the
hospital setting are compared with the expected rates
from the general population. The indirect standard-
ized rate ratio (IRR) expresses by which factor the
prevalence observed in the hospital setting differs
from the prevalence in the general population of the
same age.
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o Serial Sevens Test: executive functions

alteration of consciousness

Neuropsychological testing and interview of the patient
e 6-ltem Cognitive Impairment Test (6CIT): orientation, attention, executive functions, learning, and memory
e Word list learning test from DemTect: learning and memory, immediate and delayed recall

o Semantic verbal fluency: speech, executive functions
o Clinical observation: speech disorders, inadequate behavior, impaired ability to concentrate, formal thought disorder,

In unclear cases, interviewing relatives/

caregiver about patient’s history

o Assessment of cognitive performance be-
fore the current hospital episode

o Clinical history, medical consultations for
cognitive impairment, known diagnosis of
dementia

Patient records

e Information about cognitive status: diag-
noses of dementia, delirium, cognitive im-
pairment; discharge summaries, transfer
sheets, information from relatives, results of
tests or rating scales

T -

Interview of responsible nurse

e Evaluation of current cognitive performance
(including fluctuations)

o Current level of functioning (Barthel index)

o Behavioral disorders and social functioning

~—

General severity of cognitive impairment

according to the Clinical Dementia Rating

Scale

® no impairment (0)

o very mild impairment (0,5)

o mild (1), moderate (2), severe impairment
@)

Diagnosis established based on all available information

{

Dementia according to DSM-IV criteria,
severity of dementia according to CDR
(mild=1, moderate =2, severe = 3)

Delirium according to CAM criteria, severity of
cognitive impairment according to CDR 21

Mild cognitive disorder
no dementia, no delirium, CDR=0.5

No cognitive impairment
no dementia, no delirium, CDR=0

A

Ensuring data quality and validity of

diagnostic assessment

e Review of each case by Senior Researcher
with regard to completeness and consisten-
cy of data

o Independent diagnostic assessment;
consensus diagnosis in case of conflicting
assessment results

Diagnostic criteria for dementia (DSM-IV)

o Memory impairment

o Impairment of higher cortical functions
(aphasia, apraxia, agnosia) or of executive
functions

e Disturbances not only during delirium

o Significant impairment of social functioning
and ability to cope with everyday life

® No sign of other primary illness such as
depression or schizophrenia

Diagnostic criteria for delirium according

to Confusion Assessment Method

e Acute onset or fluctuating course

e Inattention, disorganized thinking or altered
level of consciousness
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Diagnosis of dementia according
to DSM-IV criteria

CDR, Clinical Dementia Rating
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dementia in the patient sample
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Prevalence of dementia among men

in the general hospital versus in the
population
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eTABLE 1

Association of demographic variables, nursing care needs and department with comorbid dementia

Characteristic Unadjusted Adjusted
odds ratio [95% ClI] odds ratio* [95% ClI]

Age group:

65-69 1.0 (reference) 1.0 (reference)
70-74 1.50[0.79; 2.86] 1.52[0.80; 2.88]
75-79 2.42[1.24; 4.74] 2.441.25; 4.77]
80-84 7.30[3.92; 13.59] 7.39[3.94; 13.83]
85-89 13.46 [7.44; 23.72] 13.59 [7.66; 24.10]
90+ 17.25[8.53; 34.87] 17.90 [8.75; 36.61]
Sex:

female 1.0 (reference) 1.0 (reference)
male 0.95[0.75; 1.21] 1.18[0.89; 1.57]

School-leaving qualification:

Lower secondary school-leaving certificate

No school-leaving certificate

Secondary school-leaving certificate
Generalltechnical university entrance qualification

1.0 (reference)
2.71[1.16; 6.35]
0.44[0.29; 0.66]
0.39 [0.22; 0.68]

1.0 (reference)
2.63[0.92;7.51]
0.46 [0.29; 0.73]
0.34[0.18; 0.65]

Marital status:
widowed
single
married
divorced

1.0 (reference)
0.55[0.29; 1.07]
0.45 [0.33; 0.60]
0.36 [0.16; 0.81]

1.0 (reference)
1.01[0.53; 1.94]
0.76 [0.54; 1.08]
0.85[0.34; 2.10]

Residential living arrangement:

Alone in private home

With partner in private home

With other relatives/other persons in private home
Assisted living

Retirement or nursing home

1.0 (reference)
0.90[0.56; 1.43]
4.70 [2.65; 8.33]
1.40[0.52; 3.87]

23.60 [11.63; 47.87]

1.0 (reference)
1.1410.65; 2.01]
472 [2.24; 9.23]
1.1910.42; 3.39]

21.29 [9.28; 48.85]

Need for nursing care pursuant SGB XI:
No nursing care level

Applied for nursing care level

Nursing care level approved

1.0 (reference)
5.84 [3.32; 10.27]
14.57 [9.87; 21.51]

1.0 (reference)
4.26 [2.41; 7.50]
10.13 [6.54; 15.68]

Department:
Internal medicine
Trauma surgery
General surgery

Other departments (orthopedics, urology, gynecology, ENT, et cetera)

1.0 (reference)
0.87 [0.59; 1.27]
0.48 [0.32; 0.73]
0.43 [0.25; 0.77]

1.0 (reference)
0.93[0.58; 1.49]
0.58 [0.38; 0.88]
0.60 [0.34; 1.07]

*adjusted for age in years and sex; Patients without cognitive impairment (CDR = 0) constitute the reference group (odds ratios with p<0.05 in bold). 95% CI, 95%
confidence interval; ENT, Ear, Nose and Throat; SGB XI, Book 11 of the German Social Insurance Code
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eTABLE 2

Association between reason for seeking treatment and comorbid dementia
Diagnostic category unadjusted adjusted *
(ICD-10 code; diagnosis frequency in %) odds ratio [95% CI] odds ratio[95% Cl]

Infectious diseases (A0-B99; 4,4 %)

1.00 [0.47; 2.12]

1.12[0.48; 2.61]

Neoplasms (C0-D48; 9.9 %)

0.30 [0.17; 0.52]

0.37 [0.21; 0.66]

Diseases of the blood (D50-D89; 2.6 %)

0.64 0.27; 1.56]

0.62 [0.25; 1.55]

Endocrine diseases (E0-E90; 7.0 %)

2.51[1.54; 4.08]

2.23[1.38; 3.61]

Diseases of the nervous system (G0-G99; 2.1 %)

1.63[0.51; 5.29]

1,68 [0.46; 6.17]

Diseases of the circulatory system (10-199; 22.5 %)

1.43 [1.04; 1.97]

125[0.92; 1.72]

Diseases of the respiratory system (J0-J99: 9.2 %)

1.77[1.15; 2.72]

150 [0.93; 2.42]

Diseases of the digestive system (K0-K99; 12.9 %)

0.56 [0.32; 0.98]

0.58 [0.32; 1.07]

Diseases of the skin (L0-L99; 2.1 %)

2.55[0.85; 7.65]

2.80[0.92; 8.50]

Diseases of the musculoskeletal system (M0-M99;
14.5 %)

0.09 [0.04; 0.24]

0.11 [0.04; 0.30]

Diseases of the genitourinary system (N0-N99; 7.7 %)

1.65[0.92; 2.98]

1.79 [1.00; 3.24]

Symptoms, abnormal findings (R0-R99; 26.9 %)

1.97 [1.56; 2.50]

1.60 [1.24; 2.06]

Injuries, intoxications (S0-T99; 19.9 %)

1.75 [1.25; 2.45]

1.66 [1.09; 2.54]

* adjusted for age in years and sex; patients without cognitive impairment (CDR = 0) constitute the reference group

(odds ratios with p<0.05 in bold)
95% Cl, 95% confidence interval
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