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Abstract: Background: Most persons with dementia live at home and are treated in the primary care. However, the ambu-
latory health care system in Germany contains a lot of “interface problems” and is not optimized for the future challenges. 
Innovative concepts like regional networks in dementia care exist on a project level and need to be tested for efficacy to 
encourage implementation. The goal of the study is the scientific evaluation of an already existing regional dementia net-
work. Methods: Prospective randomized controlled trial of 235 community-living elderly with dementia and their family 
caregivers of network treatment (n=117) compared to usual care (n=118) in a predominantly rural region. The allocation 
to intervention or control group was based on network membership of their General Practitioner. Intervention patients re-
ceived diagnostic evaluation and subsequent treatment according to network guidelines. Main outcome measures were the 
early contact with a neurologic or psychiatric specialist and dementia-specific medication as well as quality of life of the 
patients, and as secondary outcomes caregiver burden and caregiver health-related quality of life. Results: Network pa-
tients were more likely to receive antidementive drugs (50.5 % vs. 35.8 %; p=0.035) and had more often contact to a neu-
rologist (18.6 % vs. 2.8 %; p<0.001). No group differences were found on patient’s quality of life nor overall effects or 
treatment by time effects. Intervention caregivers reported no significant improvements in health related quality of life 
measured by SF-36 and EQ-5D. Conclusion: The management of dementia patients in an interdisciplinary regional net-
work solelyprovides measurable advantages with respect to the provision of dementia-specific medication and utilization 
of medical treatment i.e. referral rates to specialists. Further evaluation research is needed to identify relevant mecha-
nismsof collaborative processes with respect to their impact on patient and caregiver related outcomes. 
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INTRODUCTION 

In Germany, similar to many industrialized societies, the 
adequate diagnosis and treatment of dementia as well as the 
appropriate care will become more and more important. 
Based on reimbursement data from statutory health insur-
ances, the number of people diagnosed with moderate or 
severe dementia in 2007 in Germany was estimated to be 
approximately 1.1 million people [1]. The number of people 
affected by dementia is anticipated to grow up exponentially 
as population age [2]. Due to its maximum prevalence at a 
very old age dementia has been described as the disease with 
the steepest increase among chronic illnesses due to the 
demographic change [3, 4]. Because of rising life expec-
tancy, the prevalence of dementia is expected to further in-
crease over the next decades. Dementia is becoming a great 
challenge to health and social services and will have serious 
consequences on many areas of society [5]. Caring for 
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people with dementia will become an everyday task in the 
professional sphere and in people’s private lives. 

In Germany like in other industrialized countries most 
people with dementia living in their home environment re-
ceiving care from family caregivers [6, 7]. German society 
and the health policy emphasize caring for highly dependent 
older people at home as long as possible. Yet dementia-
related morbidity imply a complex interdisciplinary and 
multi-professional treatment, which needs not just to focus 
on the person with dementia but also to consider caregiver 
relatives and the individual’s social environment. The health 
care system is not yet attuned to this challenge. Dementia 
only came into focus in medical and nursing care in recent 
years. Research into non-pharmacological treatment and 
integrated care, especially for people living at home, is 
scarce [8]. While the health care system in principle offers 
all necessary forms of treatment and care, there is no system-
atic coordination in the complex and sectorized German 
health system [9]. 

To resolve these “interface problems,” a variety of “de-
mentia networks” have been implemented in pilot projects 
throughout Germany [10]. The “Leuchtturm projekte De-
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menz” (Lighthouse Projects Dementia) was initiated by the 
Federal Ministery of Health to remedy the lack of scientific 
evidence in dementia care research. One of the most pressing 
areas was the qualitative and quantitative evaluation of care 
structures. The IDemUck-study was one of the wider pro-
jects funded in this area. IDemUck is an acronym for “Inter-
disciplinary Care and Treatment network for people with 
Dementia in the Uckermark”, a rural administrative district 
in the north-east of Germany. The goal of the study was the 
quantitative evaluation of an already-existing dementia net-
work. 

The Network 

The Uckermark is a predominantly rural area in the fed-
eral state of Brandenburgin Eastern Germany. Emigration 
and a negative balance in population growth produced a rap-
idly aging population. Local medical care is affected by an 
impending under-supply with general practitioners, special-
ists located in the city regions and long distances in between. 
In this context an interdisciplinary dementia network has 
been established since its initiation in 2004. The differentiat-
ing characteristic of this network is its integrative organiza-
tion across medical disciplines, various professions and 
stakeholders in outpatient medical care, and a straight 
through sectoral boundaries in health care system: members 
include general practitioners (GP) and medical specialists, 
social workers, hospitals, and other outpatient and inpatient 
settings. In 2009 the network comprised 46 practitioners 
(general medicine and specialists for psychiatry or neurol-
ogy), two hospitals and about 20 medical and social institu-
tions. 

In the network, GP’s have the option to immediately be-
come a full member or at first become an associated mem-
ber. A full member commits oneself to participate in com-
mon qualification courses. No financial costs arise for a 
membership in the network, members participate on a volun-
tary base and most of the organizational tasks are performed 
as unpaid extra work in the members’ spare time. 

(source: Demenz-Netzwerk Uckermark e.V.) 
Fig. (1). Structured treatment paths in Dementia network. 

Goals and Algorithms 

The general goal agreed on by all network partners was 
to better organize and provide care and treatment for people 

with dementia according to structured treatment paths. To 
meet the requirements of dementia care the network was 
structured in two acting levels in accordance with the fun-
damental network targets: to confirm an early diagnosis and 
differential diagnostics (A) and to deliver a person-centred 
and comprehensive therapy over the course of the disease 
(B). The GP assumed the role of the gatekeeper in the net-
work. He ascertains a semi-standardized medical history, 
conducts a standardized neuropsychological screening test 
and if necessary recommends consultations with various 
specialists inside the network (level A). The GP collects all 
diagnostic findings and monitors the course of treatment 
(level B). Neurologists and psychiatrists are classified as the 
local experts in the network. If a patient is referred to them 
by the gatekeeper, the local specialist completes a diagnostic 
workup (including imaging and biomarker analysis), com-
piles all findings, evaluates the diagnosis against differential 
diagnosis and refers the patient back to the GP. Only unclear 
or particularly severe cases should be transferred to the 
memory clinic or as in-patients to the hospital. Clinics and 
the hospitals are considered as centers of excellence that 
provide advanced diagnostics, including invasive diagnostics 
(e.g., lumbar punctures) and coordinate other specialized 
facilities on level A. 

In the course of disease the GP offers first access and 
successive admission to health and social services and treat-
ment (Level B). Local expert assumes the ambulatory treat-
ment only in complicated cases with psychiatric co-
morbidity. Centers of excellence provide an individualized 
crisis intervention thereby using comprehensive data avail-
able for most network patients. 

The participating patients with dementia should benefit 
from the network personally with regard to their ability to live 
independently, and to remain socially included. With regard to 
patient care they should benefit from continuous medical care 
and a minimization of unscheduled hospitalizations. 

This present analysis is part of the evaluation and exam-
ines the network efficacy regarding (a) a definite diagnosis 
via expert consultation,(b) the utilization of medical treat-
ment and care, (c) the dementia-specific medication, (d) the 
quality of life of the patients, and (e) the caregiver burden 
and health-related quality of life (secondary outcome). 

METHODS 

The evaluation study was designed as a prospective con-
trolled intervention trial. 

The recruitment procedure took place in medical prac-
tices, hospitals and in social and home care services. Eligible 
participants were (a) 55 years or older, (b) lived in the study 
area of the Uckermark and (c) had a positive screening in the 
DemTect (score < 9) [11] and no hint for severe depression 
(Geriatric Depression Scale <11). Persons living in residen-
tial care were excluded as well as such not being able to par-
ticipate due to severe sensory impairment, or limited com-
mand of German language. Previously diagnosis of dementia 
did not prevent study participation. 

Practitioners, medical and social services were invited to 
screen for persons with probably dementia to participate. 
Eligible patients were allocated to intervention or control 
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group by the current status of their attending physician as a 
full member and associated member of dementia network, 
respectively. Assigned to the intervention group patients 
were treated according to defined algorithms in collaborative 
care while the control group received medical care as usual. 

Assuming a power of 80 % and an alpha of 5% an ex-
pected medium effect for some outcome parameter required 
a sample size of 225 individuals. In 38 participating medical 
practices and care providers N = 457 patients could be 
screened. 285 persons (62.4 %) were screened positive, 25 
persons had to be excluded due to sensory impairment, and 
severe illness. From the sample eligible n = 235 patients 
(90.4 %) participated in the study, n = 117 were allocated to 
the intervention group and n = 118 to the control group. Af-
ter providing written informed consent the participating pa-
tient was asked for a caring relative and wherever applicable, 
this person was asked for participation, too. 

Then, study staff conducted a standardized baseline as-
sessment including sociodemographical characteristics, 
health-related quality of life assessments (Quality of life in 
Alzheimer’s disease Qol-AD [12], EQ-5D [13], Short Form-
36 Health Survey SF-36 [14]), Activities of daily living 
(IADL [15], NAA [16]), and caregiver burden (BIZA-D 
[17]). Severity of cognitive impairment was identified by 
using Mini Mental State Examination (‘none’ 30-27, ‘mild’ 
26-21, ‘moderate’20-11 and ‘severe’ 10-0)[18]. Data regard-
ing the utilization of medical treatment and pharmacotherapy 
were obtained from the caregivers, and if not available, from 
the person with dementia. To assess the actual home medica-
tion situation the trade name of presented medicaments were 
listed and classified by a study pharmacist. Analysis of de-
mentia-specific pharmacotherapy focused on the following 
substances in accordance with the current primary care 
guideline [19]: donepezil, galantamine, rivastigmine and 
memantine. 

About six to twelve months later the dementia patients and 
their caregivers were contacted a second time and the same 
assessments were conducted. A total of 86.4 % of baseline 
patients attended the follow-up. For half of the patients under 
network treatment this check took place approximately one 
year after first questioning (median 11.2, range 5.5 – 12.9 
month). Patient in the care as usual group predominantly were 
assessed six month after baseline (median 6.6, range 5.6 – 
13.6 month). In the course of the study, 11 participants (9.4 %) 
from the care as usual unit and 21 participants (17.8 %) from 
the network care unit dropped out, mostly because of death 
(40%). Eleven patients in the intervention group could not be 
assessed a second time due to withdrawn consent. In the aver-
age the drop-outs were associated with upper age and more 
serious cognitive impairment. 

The Data collection was conducted between September 
2008 and February 2010 applying Computer aided Personal 
Interviews (CAPI). The study design was approved by the 
Ethics Committee of the Medical Faculty of Ernst-Moritz-
Arndt-University Greifswald. 

Statistical Analysis 

Inter- and intra-group distributions are compared using 
T-test (comparison of means), McNemar-test (contingency 

tables with pairing) and Pearson’s chi-square test (categori-
cal variables). A series of repeated measurement analysis of 
variance (ANOVA) were performed to examine whether 
the network based treatment and the care as usual produce 
significant changes on the pre-defined outcome criteria. 
Structural differences between groups were accounted for 
by additionally adjusting for age and gender. The analyses 
were conducted using SAS software (version 9.03; SAS 
Institute, Cary, NC) and SPSS (version 17; IBM SPSS Sta-
tistics, NY). 

RESULTS 

The n = 235 participants in IDemUck had a mean age of 
78.3 (SD=7.74) years and 33.2% of them were male. The 
mean age was significantly higher in females (80.0 years) 
than in males (74.8 years; p<0.001). Approximately half of 
the participating patients were married or lived in a relation-
ship (46.4%), 43.8% were widowed. 79 % referred to an 
informal caregiver, in the main a spouse (40.3 %) or a child 
(39.8 %). The proportion of offspring caregivers in the care 
as usual group is slightly higher than in the intervention 
group however this tendency did not reach statistical signifi-
cance (Table 1). 

Looking at education profiles, most participants achieved 
a secondary school level (65.1%) of 10 years, just 3 % fin-
ished 12-13 years of formal education, and 12.3 % of the 
patients had no final certificate. One-third had completed an 
apprenticeship and39 %had not received professional train-
ing. Based on the specifications of school and occupational 
qualification, last occupational position and present net in-
come a class index was calculated [20]. According to this 
algorithm among 178 categorized patients86.5% belong to 
the lower social class, 11.2 % to a middle social class and 
2.3%to an upper social stratum. 

Among the informal caregivers 72 % were female and 
only a minority (6 %) was younger than forty years. The 
average age was 60.5 years, male caregivers were signifi-
cantly older (64.7; SD=14.9) then the females (58.9, 
SD=12.3; p=0.007). Male caregivers were mostly spouses 
(60.4 %), while among the female relatives were more chil-
dren (48 %) and less spouses (36.2 %). Most caregivers lived 
in close relationship (76.9 %), but the proportion of singles 
was higher among female (26.1 %) than male caregivers 
(15.4 %). 

Care receiver and caregiver characteristics at baseline for 
each of the study groups are shown in (Table 1). The charac-
teristics did not differ significantly between the groups re-
ceiving network care and care as usual. 

Cognitive Functioning 

The average MMSE-score was to 18.9 (SD=5.9) indicat-
ing predominantly mild to moderate dementia. In this sam-
ple38 % of persons with probably dementia (PwD) were 
categorized as ‘mild dementia’, 43.4 % as ‘moderate demen-
tia’, and 9.4 % as ‘severe dementia’. Also 14 positive 
screened participants (6 %) were included classified as ‘no 
hint for dementia’ according to the MMSE status. 

The caregivers, family or professional, were asked for a 
known medical diagnosis of dementia and 147 responses 
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Fig. (2). Flow-chart of the study population. 

were available. A diagnosis previous to evaluation has been 
reported for 32 PwD in the intervention group and 24 PwD 
in the control group. 

Physical Functioning and Autonomy of Patient 

The persons with dementia rated their competences and 
constraints in daily activities with the Nuremberg Alters-
Alltags-Skala (NAA). The scale adds up to a score between 
20 and 60 points with the higher values indicating greater 
restrictions. In the average the patients reached 37.4 points 
(SD=7.88). In all age groups the IDemUck care receivers 
showed statistical significant higher constraints (p<0.01) 
than the norm values based on a representative sample of 
community dwelling elderly [14]. Increasing severity of de-
mentia is associated with reported greater limitations in the 
daily activities (e.g. for mild dementia mean= 34.9 and for 
severe dementia mean=42.3, respectively) (F=7.274; 
p<0.001). 

The informal or professional caregiver rated functional 
competence using the Instrumental Activities of Daily Liv-
ing. On a 0-8 point scale, with higher values representing a 
higher degree of autonomy, more than half of the rated pa-
tients (51.9%) get a maximum of two points. Patients with 
mild dementia scored an average level of 3.7 (SD=2.2) and 
patients with severe dementia of 1.0 (SD=1.1), respectively. 
Similarly increasing severity of dementia is accompanied by 
a distinct decline in patient’s autonomy in caregiver rating. 

Neither in self-rating nor in the proxy scale the average 
level of activities of daily living made a distinction between 
intervention and control group at baseline (s. Table 1). 

Outcome Measures 

Prerequisites of Patient’s Autonomy 

In question of cognitive capability the second time test-
ing revealed a small distinction between the two study 
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Table 1. Description of the sample population at baseline. 

Variable Network Care Care as Usual P Values�

PATIENT CHARACTERISTICS N=118 N=117  

Gender, n (%)   0.180 

male 44 (37.3) 34 (29.1)  

female 74 (62.7) 83 (70.9)  

Age, y, mean (SD) 78,1 (7.2) 78,5 (8.3) 0.706 

55-64 3 (2.5) 8 (6.8) 0.147 

65-74 34 (28.8) 25 (21.4)  

75-84 64 (54.2) 59 (50.4)  

85+ 17 (14.4) 25 (21.4)  

Marital status, n (%)   0.158 

single 3 (2.5) 6 (5.2)  

married/partnership 60 (50.8) 49 (42.2)  

divorced 9 (7.6) 4 (3.4)  

widowed 46 (39.0) 57 (49.1)  

Level of education, n (%)   0.123 

Without graduation 15 (12.7) 14 (12.0)  

Secondary general school certificate 84 (72.1) 69 (59.0)  

Secondary extended certificate and higher 10 (8.5) 17 (14.5)  

Other or not specified 9 (7.6) 17 (14.5)  

IADL-score, mean (SD) 2.7 (2.0) 2.7 (2.2) 0.900 

MMSE, mean (SD) 19.0 (6.0) 18.8 (5.9) 0.814 

Dementia Stage of Severity, n (%)   0.159 

Mild (26-21) 42 (35.6) 48 (41.7)  

Moderate (20-11) 52 (44.1) 50 (43.5)  

Severe (<11) 10 (8.5) 12 (10.3)  

None 11 (9.3) 3 (2.6)  

Transfer of care insurance, n (%)   0.493 

Yes 62 (56.4) 70 (64.2)  

No 42 (38.2) 34 (31.2)  

Applied for 6 (5.5) 5 (4.6)  

CAREGIVER CHARACTERISTICS N=93 N=93  

Gender, n (%)   0.191 

Male 30 (32.3) 22 (23.7)  

female 63 (67.7) 71 (76.3)  

Mean Age, years (SD) 61.4 (13.2) 59.7 (13.5) 0.384 

< 65 years, n (%) 52 (55.9) 61 (65.6) 0.177 

65years and older, n (%) 41 (44.1) 32 (34.4)  
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(Table 1) contd…. 

Variable Network Care Care as Usual P Values�

Type of Relationship, n (%)   0.399 

spouse/partner 42(45.2) 33(35.5)  

Offspring1 41 (44.0) 49 (52.7)  

Others or not specified 10 (10.8) 11 (12.8)  

Employment status,n (%)   0.427 

employed 23 (24.7) 20 (21.5)  

unemployed 7 (7.5 6 (6.5)  

retired 35 (37.6) 29 (31.2)  

Not specified 28 (30.1) 38 (40.9)  

1 including child, grandchild and some child-in-law, 2 p-value was conducted using chi-squaretestin categorical and two-tailed t-test in continuous variables 
SD, Standard deviation.

groups. The mean difference between first and second 
testing in the intervention group was -0.7 (95% CI -1.5, 0.1; 
p=0.009) and is not considered to worsen. The second testing 
of PwD allocated to the control group indicated a statistically 
significant decline in cognitive function (mean=-1.4 (95% CI 
-2.1, 0.7); p<0.001). The rate of a decline with more than 
two points in MMSE-score amount to 27.8 % and 32.7 % for 
the intervention and the control group, respectively. How-
ever, the interaction of time and treatment revealed no sig-
nificant intervention effect (F= 1.6; p=0.205). 

In both study arms self-rated competences and con-
straints in daily activities did not indicate increasing restric-
tions. The reported differences in the intervention group add 
up to 0.9 points (95 % CI -0.1, 1.9; p=0.075) and in the con-
trol group the result was 0.5 points less in average (95 % CI -
0.5, 1.5; p=0.310). In contrast, proxys judged the current 
competence as inferior to first time evaluation. The IADL-
score declined in average0.3 points (95 % CI -0.7, 0.0; 
p=0.063) and 0.5 points (95 % CI -0.8, -0.2; p=0.001) in the 
intervention group and the control group, respectively. Be-
tween the study arms differences were not statistically sig-
nificant (F=0.6, p=0.448). 
Utilization of Medical Treatment and Care 

Approximately half of the persons with dementia re-
ported regular consultations with a GP in the 6 months prior 
to assessment. This proportion was slightly higher, but not 
significant different, in the intervention group than in the 
routine care group (55.7 % vs. 45.3 %; p=0.317). Contact 
with a specialist, i.e. a neurologist, however, had significant 
more often patients recruited by network members both at 
baseline (28.9 % vs. 4.7 %) and at follow-up (18.6 % vs. 2.8 
%; p<0.002) (Table 2). This difference was conserved at 
baseline and at follow-up (21.3 % vs. 8.5 %; p=0.046) ex-
cluding a subsample from analysis screened by a specialist. 
Giving PwD without a reported previous diagnosis of de-
mentia attention as if they had just enrolled the utilization 
rate at follow-up changed to 25% vs. 2.4 % in intervention 
and control group, respectively. Distinguishing between se-
verity of dementia, the contact with a specialist was signifi-

cantly higher for network treated patients solely with no and 
mild dementia. 

Frequencies of contacts to other specialists or for reha-
bilitation measures did not differ between the groups. The 
utilization of occupational therapy and other therapy or a day 
clinic was generally very low, with no difference between 
intervention and control patients. 
Dementia-Specific Medication 

Anti-dementia drugs were more frequently prescribed to 
those in the intervention group than to those in the control 
group. There was an overall increase in frequency of being 
treated with anti dementive drugs from 34 % to 50.5 % 
(p�0.001) between baseline and follow-up. Close to 30% of 
the intervention group received antidementive medication for 
the first time between baseline and follow-up. 9.1 % of in-
tervention patients no longer received antidementive drugs at 
follow-up. The therapy was finished in 11.8 % of the patients 
with moderate dementia and 20 % of the persons with severe 
dementia. 

In the control group prescription of antidementive drugs 
was stable between baseline and follow-up (34 % vs. 
35.8%). The proportion of the PwD being treated for the first 
time with antidementive drugs was 11.4 %. However in 25% 
of the persons with mild dementia and 10.5% of the moder-
ate dementia prescription changed or stopped between base-
line and follow-up, which related to 16.7 % of all patients in 
the control arm at follow-up. 

Further analyses sensitive to treatment time however re-
vealed that with a longer period between baseline and fol-
low-up the differences in prescription of antidementive drugs 
between control group and intervention group decreased. 
Patient’s Quality of Life 

Baseline scores for Qol-AD were comparable for patients 
treated in network algorithm and care as usual. There was no 
change over time in health-related quality of life, (F=0.320; 
p=0.572), neither in the intervention nor in the control group. 
The average score was 33.9 (SD=5.6) and 33.7 (SD=5.7), 
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Table 2. Variance in outcome criteria by time and group: proportion, analysis of variance, significance. 

Intervention 
N=97 

Control group 
N=106 

Source of variance BL FU BL FU     

PATIENT     p    

General Practitioner (%) 90.7 55.7 74.5 45.3 0.317    

Neurologist (%) 28.9 18.6 4.7 2.8 <.001*  

Psychiatrist / psychotherapist (%) 11.3 3.1 17.0 8.5 .083    

Casualty (%) 16.5 1.0 13.2 0.0     

Hospital (%) unscheduled 29.9 5.2 26.4 3.8 0.673    

Therapy         

Ergotherapy (%) 3.1 3.1 0.9 0   

Vocal therapy (%) 1.0 0 1.9 0.9 

Day care (%) 0 1.0 3.8 3.8 

Antidementive Therapy (%) 34.0 50.5 34.0 35.8 .035*  

Donepezil (%) 2.1 5.2 4.7 5.7     

Rivastigmine (%) 4.1 6.2 2.8 2.8     

Galantamine (%) 9.3 15.5 13.2 7.5     

Memantine (%) 20.6 25.8 17.9 19.8     

   Effects by ANOVA 

 BL FU BL FU 
Group 
F (p) 

Time 
F (p) 

Group*Time 
F(p) 

NAA, mean (SD) 37.0 (6.6) 37.9 (8.2) 36.7 (7.0) 37.4 (7.6) 0.26 (0.611)  0.04 (0.835) 

IADL, mean (SD) 2.7 (2.1) 2.3 (2.0) 2.9 (2.3) 2.4 (2.1) 0.74 (0.390)  0.41 (0.521) 

MMSE, mean (SD) 19.1 (6.0) 18.4 (6.3) 19.3 (6.3) 17.9 (6.3) 0.003 (0.956)  1.44 (0.232) 

EQ-5D, VAS, mean (SD) 55.6 (17.9) 59.2 (17.5) 60.1 (19.9) 60.3 (22.6) 1.32 (0.252)  1.14 (.287) 

Qol-AD, mean (SD) 33.6 (4.9) 33.9 (5.6) 33.0 (4.8) 33.7 (5.7) 0.65 (0.423) 1.57 (0.211) 0.32 (.572) 

CAREGIVER        

Hours per day, mean (SD) 8.5 (8.6) 10.3 (9.5) 6.4 (6.3) 10.5 (9.9) 0.14 (0.712) 2.84 (0.095) 1.77 (0.187) 

EQ-5D, VAS, mean (SD) 72.8 (18.6) 70.9 (18.9) 70.7 (18.9) 70.4 (18.9) 0.69 (0.407) 0.12 (0.734) 0.32 (0.963) 

SF-36 health survey        

Physical health sum score, mean (SD) 48.0 (11.2) 46.5 (11.6) 46.2 (12.7) 43.9 (13.2) 1.61 (0.207) 0.12 (0.912) 0.38 (0.536) 

Mental health sum score, mean (SD) 47.9 (13.5) 52.4 (10.1) 50.4 (10.8) 52.3 (10.0) 4.01 (0.047)* 0.31 (0.577) 2.26 (0.134) 

*p<0.05; intra-group comparison: McNemar-test, inter-group comparison: chi-squaretest, 
BL= Baseline, FU= Follow up; NAA= Nuremberg Altersinventar; IADL= Lawtons instrumental activities of daily life VAS= Visual Analog Scale. 

respectively, with a highest possible score of 52. The aver-
age score in male was slightly higher than in female, and was 
slightly lower the stronger the severity of dementia was. 
Both tendencies however did not reach statistical signifi-
cance. 

On the visual analog scale (VAS) of the EQ-5D persons 
with dementia score their health status between „0“ (worst 

possible) to “100” (best possible). In this study they indi-
cated their health status on a medium level of mean= 
59.2(SD=17.5) and 60.3 (SD=23.6), respectively, in the two 
groups. Neither the intervention (F=1.319; p=0.252) nor time 
(F=1.497; p=0.223) did change this condition. 

Sex and age were covariates of perceived health status. 
Persons with severe dementia rated their health status the 
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lowest (m=53.9; SD=22.98). Comparing the values assessed 
in this study to the age and sex specific norm values for the 
German’s general population [14], it is shown that people 
with dementia rate their health worse than people without 
dementia. 
Caregiver Burden 

The BIZA-D measures caregiver burden differentiating 
objective care tasks and subjective burden. An ANCOVA 
series with 4 scales for care tasks, 6 subscales for subjective 
burden and 6 subscales for conflict of needs as interacting 
dependent variables revealed just a few differences, but no 
statistical significant differences. Perceived burden increased 
slightly in both the intervention and the control group. Bur-
den due to challenging behavior did not differ, while burden 
due to disoriented behavior or depression decreased in the 
intervention group (p=0.046 and p=0.049, respectively). 
Caregiver’s Health Related Quality of Life 

The majority of caregivers (58.2 %) rated their health 
status as “good” on a 5-point scale (excellent, very good, 
good, suboptimal, and bad). A quarter described it as rather 
not good, 5% as bad, and about 11 % specified excellent or 
very good subjective health. 

According to the SF-36 physical health was on average 
rated m = 47.3 (SD=12.4), mental health was rated as m = 
49.2 (SD=11.8) on average. Like in other studies in the 
IDemUck-study the older patients tend to score lower on the 
physical health scale but higher on the mental health scale, 
but only the results for the physical health scores met statis-
tical significance (p<0.01). In comparison to the general 
population the caregiver scored significantly lower on physi-
cal as well as mental health (physical health: 47.3, SD=12.4 
vs. 50.2, SD=10.2; p<0.001; mental health: 49.2, SD=11.8 
vs. 51.5, SD=8.1; p<0.001). 

Looking at the physical health sum score, caregivers in-
dicated a decrease in the intervention and in the control 
group (F=0.38; p=0.536). Mentioning mental health the sum 
score increased over time and to a greater extent in the inter-
vention group, differences between the groups at baseline 
(F=4.01; p=0.047) were compensated. However, ANOVA 
analyses revealedfor mental health and physical health no 
significant treatment-by-time effect. 
EQ 5-D 

There were „no problems” indicated in 4 out of 5 dimen-
sions of health-related quality of life by 75% of the caregiv-
ers. Only at the dimension „pain/discomfort“, 51.1 % of the 
caregivers reported moderate complaints and 5% severe 
complaints. On average, the caregivers rated their health 
with m = 71.3 (SD=19.4) on the 0-100 scale. The value de-
creased significantly by age (p<0.01). In comparison to the 
general population values estimated by Hinz and colleagues 
[14] the caregivers scored significantly lower (71.3 vs. 77.1, 
SD=17.8; p<0.01). 

While the health score did not change over time in the 
control group (70.4; SD=18.9), there was a slight decrease in 
the intervention group (baseline 72.8 (SD=18.6), follow-up 
70.7 (SD=18.9)). Calculating a variance analyses with re-
peated measurements, this trend could not be validated. 

None of the main effects for treatment, time and interaction 
did reach statistical significance. 

DISCUSSION 

The evaluated Dementia Network represent a type of 
networking based on clearly defined roles for the GP and 
other service providers, who together constitute a regional 
dementia care management. In international trials collabora-
tive care for dementia patients in primary care had demon-
strated its effectiveness [21, 22]. Yet the proof for the spe-
cific context of the German health care system is almost 
completely lacking. To our knowledge, our study was the 
first network evaluation there, which was based on a pro-
spective randomization. Patients were assigned to either the 
intervention group or the control group depending on their 
GP’s membership status in the network. 

So this paper represents one of the first studies to scien-
tifically evaluate a dementia network in a controlled prospec-
tive trial in Germany. Effects were controlled for parameters 
representing (a) utilization of medical treatment and care, (b) 
dementia-specific medication, (c) the quality of life of the 
patients, and (d) the secondary endpoints caregiver burden 
and health-related quality of life. 

The main result of this analysis is that the management of 
dementia patients in a multi-professional network provides 
measurable advantages with respect to referral to a specialist 
and the provision of dementia-specific medication. However, 
effects on patients’ autonomy and health-related quality of 
life or caregiver burden did not reach statistical significance. 

Network Force 

The Uckermark network defined local pathways in pri-
mary care to coordinate treatment by GP and specialists from 
diagnostic workup to follow-up care in the course of disease. 
In the whole a higher rate of consulting a GP characterize the 
network treated patients. More patients in an earlier stage of 
cognitive impairment visited a neurologist/psychiatrist in the 
case of network treatment. However, neither a specialist re-
ferral is recommended in principal nor the rates are equated 
with diagnostic uncertainty following a standard workup 
[23]. Under a scenario of GP’s running to capacity, a com-
bined treatment of GP and specialist in the period differential 
diagnosis taking place is indicated. A higher proportion con-
sulting a neurologist/psychiatrist was effective also for PwD 
potentially being treated by network algorithm a fairly long 
time, indicating combined treatment in the course of disease. 

The prescription of non-pharmacologic therapies remains 
at a low level and did not significant differ between network 
care and care as usual. Unscheduled hospital visits are ex-
ceptional cases and in no study arm an improvement could 
be noticed. Even though network structures unite various 
professions the obstacles among medical and psychosocial 
services in the community seem to be large, and pharma-
cotherapy as a first line of action in dementia therapy was 
chosen [24]. Divergence was found in the prescription of 
pharmacological therapy, which was established more often 
in the intervention group. With respect to antidementive 
drugs the network treatment implied a greater likelihood to 
put recommendations of dementia guidelines into practice. 
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Benefits for Patient and Caregiver 

Benefits in this study were considered in terms of quality 
of life and improved caregiver burden. The evaluation does 
not provide evidence for a stronger maintenance in patient‘s 
autonomy. However, a systematical review reported an im-
provement just about 50 % of the selected non-
pharmacological intervention studies [25]. According to a 
review by Cooper and colleagues pharmacological interven-
tion by oneself neither does improve global health-related 
quality of life [26]. The utilization of patients in the interven-
tion and the care as usual group, respectively, differed solely 
in some aspects and conditions in dementia health care. Yet 
in California for example a randomized controlled trial has 
shown positive effects of a disease management intervention 
on patients’ health-related quality of life [21]. In Germany 
there is no empirical evidence yet, however there are hints in 
the literature relating to integrated health care as well as 
from experience that changes can be made [27]. 

In the case of secondary outcomes there was a tendency 
towards a reduction of caregiver burden in this study which 
did not reach statistical significance. Other studies have also 
shown small effects of disease management intervention on 
caregiver burden [21, 28-30]. One limitation of the IDemUck 
study could be the restricted time frame of the study with a 
follow-up of only 1 year being too short to show an effect of 
participating in a network on effectively improving quality 
of life. Another prospective trial in German health care sys-
tem implementing initial case management in regional de-
mentia care could not improve effects on caregiver distress, 
quality of life, and mood after the intervention time of six 
month, too [31]. 

Limitations 

Nevertheless the study has weaknesses that merit com-
ment. The evaluation has been conducted in a routine health 
care setting and recruitment numbers were limited by the 
network-size as well as the readiness of patients to partici-
pate. In the result the recruiting phase has to be stretched and 
the time between first and second examination differed sig-
nificantly between participants. In average patients and care-
givers belonging to the intervention group were assessed 
later for follow-up than those in the control group. In accord-
ing with adjusted analyses this difference might weigh little, 
however, the real influence on the consequences of disease 
as well as the treatment remains unclear. The patients might 
experience progressive decline in cognition and functioning 
over time, placing increased burden on informal caregivers. 

The binding of the participants was strong and the drop-
out rates were low. Remarkable are the drop-outs due to 
withdrawn consent restricted to the intervention group. The 
reasons are not documented, yet this might lead to some bias 
in the case the drop-outs are associated with more strain and 
dissonant outcome. 

Eligible persons for the evaluation study were identified 
by dementia screening, and included patients with a prior 
diagnosis of dementia as well. Such procedures likely im-
press usual practice both in intervention and in control 
group. The impact of the network algorithms on the detec-
tion rate of dementia could not be estimated. 

Positive impact of intervention takes some time to 
emerge. However, the timeline of funding limited the follow-
up period to 12 months after baseline. While one year is a 
standard period in prospective studies, it might be too short 
to measure the full effects of an intervention that is laid out 
to be continuous. Furthermore, too little is known about the 
dynamics during the 12 months. For example: people in the 
intervention group visit specialists more often. This might 
cause more strain in the beginning since daily life and its 
circumstances change. Waiting for appointments with physi-
cians in combination with hesitation to change things and the 
subsequent changes in diagnosis and treatment might have 
antagonized the positive impact of the network algorithm – 
particularly in the first months of the study [32-33]. Further 
studies should therefore examine the changes during inter-
ventions over longer follow-up periods. 

The comparison with a care as usual control group is 
rarely in the evaluation of dementia network effects on 
medical treatment and quality of life, and is counted among 
the strengths of the study. However, the spatial contiguity of 
intervention and controls conditions might entail some spill-
over effects in medical care. These would influence the vari-
ance between groups and may diminish the anticipated pro-
ceeds. 

The provided research context did not comprise further 
process evaluation. The present lack of defined key compo-
nents of collaborative models in the specific context of 
health care system [34] might entail structures and covenants 
in the analyzed dementia network being realized fragmentar-
ily. Both conditions may interfere with comparative evalua-
tion. 

CONCLUSION 

Alzheimer’s disease and dementia affect the patient’s 
whole life. The multifaceted consequences of disease de-
mand the involvement of various health professions and dis-
ciplines. Interface problems between general and specialized 
medical care, in- and outpatient sector, medical and social 
community based services often bar an optimal patient-
orientated, coordinated and continuous health care, Previous 
evidence suggests that Dementia Networks can be important 
structures to improve integration of dementia care in a re-
gion. However, in this study merely some outcome measures 
distinguished collaborative care from care as usual. More 
evidence is needed particularly from analytic studies and 
intervention trials in epidemiology of health care contexts. 
This is especially important because the costs for collabora-
tive care or the type of network described here are not cov-
ered in the current health care system in Germany. While 
voluntary work, such as that employed in IDemUck, is likely 
an advantage with respect to motivation, it is potentially un-
sustainable and the potential benefits will likely be restricted 
to the patients who happen to live in the catchment areas of 
one of the limited number of projects. 

The selected network installs the GP as gatekeeper to the 
health care system, and the person to join treatment in the 
medical and behavioral aspects of dementia. Evaluation re-
search should include a variety of networks to identify rele-
vant mechanisms underlying these networks structures and 
processes with respect to their impact on patient and care-
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giver related outcomes. Furthermore, more research is 
needed to quantify specific dimensions in the individual 
treatment plans with desired outcomes. There might be dif-
ferences in the specific outcomes certain types of networks 
are able to deliver. There is a need to establish a taxonomy of 
networks based on defined parameters including aim of the 
network, members, structures and logistics, target group, 
setting interventions delivered. 
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