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To identify prognostic factors 
for a favourable long-term 
outcome of an integrative 
psychotherapeutic nursing 
home programme to reduce 
multiple psychiatric symptoms 
of psychogeriatric patients and 
caregiver burden; 
A clinical-empirical study1)
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1. Introduction

In psychogeriatric patients who suffer from cognitive impairment or dementia, 
there is an 80% prevalence of two or more psychiatric symptoms, e.g. depression, 
anxiety, paranoia, aggression. 1 – 5 Multiple psychiatric symptoms (MPS) have many 
related negative secondary effects. For the patients there are negative effects on cog-
nitive functioning, quality of life, and they predict admission to a nursing home. 
Furthermore, MPS are a burden for the caregiver. 3, 6 - 12 Moreover, these MPS are 
number one among the top three problems experienced by dementia patients and 
their caregivers. 13 In usual nursing home care, psychotropic drugs are widely used 
to treat the MPS of psychogeriatric patients despite of their limited effects and po-
tentially harmful side-effects e.g. (a)typical antipsychotics. 2, 5, 14,15 There is a lack of 
integrative psychotherapeutic programmes, even though reports in the literature in-
dicate that for individual psychiatric symptoms, e.g. depression and anxiety, as well 
as caregiver burden, psychotherapeutic treatment may be effective in both nursing 
home and primary care settings. 16 – 19, 24  However, psychotherapeutic interventions 
focussing on the MPS of psychogeriatric patients who suffer from cognitive im-
pairment or dementia are complex, due to their multiplicity in combination  with 
cognitive disorders, somatic co-morbidity, and social problems (e.g. relationships, 
loneliness) 25, 26. Furthermore, integrative psychotherapeutic programmes in nurs-
ing homes have never been evaluated in large-scale comprehensive studies. 10, 16, 27 - 30  
For these reasons, we developed an unique integrative psychotherapeutic nursing 
home programme: integrative reactivation and rehabilitation (IRR). 31 In a previous 
paper we reported on the results of a randomized controlled trial (RCT) designed 
to evaluate the effectiveness of IRR in reducing the MPS of psychogeriatric patients 
who suffer from cognitive impairment or dementia and the burden of caregivers. 

The findings of the RCT - based on mean difference between IRR and UC - have 
been published elsewhere. 32 In another publication we explored the differences 
between IRR and UC on the percentages of clinically relevant improved psycho-
geriatric patients and caregivers ; > half sd of the baseline value. 33 - 36 In the current  
paper the objective was to identify prognostic factors which can predict the likeli-
hood of patients and caregivers to benefit from IRR and which patients from UC. 
In addition to the identification of these prognostic factors, it is of clinical interest 
to optimize medical decision making, mainly as decision making is often based on 
irrational factors. 37 - 39 In literature many decision rules are considered. 40 - 43 In this 
study three decision rules will be applied. The first decision rule (highest Mean 
Average-rule) is aimed to calculate the average percentage improvement  in either 
intervention. The second  rule concerns to minimize the maximum possible loss 
(‘MINIMAX’-rule); this  latter rule attempts to avoid the risk of missing benefit by 
comparing the highest difference between the interventions on each score over all 
outcome variables; than choose for the intervention with the lowest loss of ben-
efit. The third decision rule concerns the ‘MAXIMIN’-rule which implies that the 
patient will be assigned to the intervention with the lowest level of avoidable risk 
by comparing the difference between the interventions of the lowest score on all 
outcome variables. 
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The objectives of the clinical-empirical study were to identify prognostic potential-
ities of diagnostic and functional baseline variables on five selected outcome vari-
ables. Three selected outcome variables showed a significant effect in the RCT i.e. 
severity of multiple psychiatric symptoms of the psychogeriatric patient, general 
burden and  competence of the caregiver. Memory and self-care of the patient were 
two important background outcome variables. The prognostic potentialities were 
applied to long term (after six months follow-up). In addition, as the number of 
outcome variables equaled five, we have explored opportunities for building mod-
els to optimize decision making, in which the performances of  MEAN AVERAGE, 
MINIMAX- , and MAXIMIN-decision rules were compared. 

2. Material and methods

2.1 Patients 

The psychogeriatric patients were recruited from the urban region of Nieuwe 
Waterweg Noord (NWN), near Rotterdam in the Netherlands (approx. 180.000 
inhabitants). The patients were referred from an (ambulant) mental health service 
(5.4%), a general hospital (13.8%), a memory clinic (6%) and general practition-
ers or primary healthcare services (75.1%). Before inclusion, all referred patients 
underwent a comprehensive geriatric assessment. The initial inclusion criteria 
were a DSM IV classification for dementia, amnestic disorders or other cogni-
tive disorders. Additional inclusion criteria were: 1) age: >65 years; 2) cognitive 
functioning: MMSE >18 and <27 as well as Barthel Index (BI) >5 and <19; 3)  psy-
chiatric symptoms: Neuropsychiatric Inventory (NPI) 3 or more symptoms, and 
4)  informed consent. The exclusion criteria were: 1) delirium; 2) life-threatening 
somatic co-morbidity; 3) active coercive admission regime (according to psychiat-
ric legislation), and 4) insufficient command of the Dutch language.

2.2 Design

The study was an open RCT, with a parallel group design and was performed 
from 2001 until 2006. Patients who met the inclusion criteria were randomly 
and blindly assigned to either IRR or usual care (UC), with a randomization al-
gorithm. In the first half of the study the assignment was in a ratio of 1 (IRR): 2 
(UC). However, due to the limited number of eligible patients, time restrictions 
and financial limitations, in the second half of the study the ratio was reversed to 
2 (IRR): 1 (UC).  We finally included 168 patients (81 IRR and 87 UC). Patient’s 
“Multiple Psychiatric Symptoms” was the primary outcome variable. In view of 
clinically relevant  background information about the effects of IRR, ‘burden’ for 
the caregiver, ‘cognitive functioning’, ‘quality of life’ of the patient, and ‘nursing 
home admission’ were selected as secondary outcome variables. The assessments 
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were carried out simultaneously in both groups of the study at two measurement 
points: T1 (within two weeks after inclusion) and T3 (follow-up, six months after the 
end of the intervention). Furthermore, data were gathered by trained co-workers 
who were not members of the intervention team. The study protocol was approved 
by the Medical Ethics Committee of the Erasmus University Medical Centre.

2.3 Intervention

IRR (duration 13 weeks, clinical admission to a separate 15-bed specialized unit of 
a psychiatric skilled nursing home) comprised-supplementary to usual multidis-
ciplinary nursing home care and psychotropic drugs treatment integrative psycho-
therapeutic interventions on MPS of the psychogeriatric patient as well as family 
therapy of the caregiver system. The psychotherapeutic interventions were based 
on a problem solving theoretical framework. 31  A more extensive description of 
IRR programme is published elsewhere. 31, 32 

Usual care (UC) consisted of a relatively high level of multidisciplinary nurs-
ing home care provided in the following settings: at home (25.3%), at home with 
mental healthcare (out-reaching) or psycho-geriatric day care/treatment (15.7%), 
in a home of assisted living (7.2%) and in a nursing home (51.8%). 

The UC was provided by different types of core multidisciplinary teams, each 
with a different theoretical framework, mostly emotion-oriented.

2.4 Assessments 

To be able to answer the objectives of this study we have used the following instru-
ments  out of a larger set of assessments.

Multiple Psychiatric Symptoms (MPS) of the patient were assessed by means 
of the Neuropsychiatric Inventory (NPI 12 item version; ‘NPI-symptoms’ 0 to 
12; ‘NPI-sum-severity’: 0 to 144; 0 = no symptoms at all). 44, 45  The NPI was ad-
ministrated to the caregiver. General burden of the caregiver was assessed by the 
Caregiver Burden (CB: 0 to 100; 0 = optimal) 46, while the Caregiver Competence 
List (CCL: 28 to 112; 112 = optimal) assessed the competence of the caregiver. 47  For 
‘Cognitive functioning’ of the patient, memory was measured by the Mini Mental 
State Examination (MMSE: 0 to 30; 30 = normal) 48 and self care by the Barthel 
Index (BI: 0 to 20; 20 = normal). 49 To assess the risk for being placed in a nurs-
ing home the Global Deterioration Scale (GDS: 1 to 7; 1 = normal) was used. 50  For 
registration of somatic co-morbidity the ICD-10 was used. Furthermore, the DSM 
IV disorders (axes I and II) were classified by a research psychiatrist. Finally, the 
following demographic data were collected from patient and caregiver: gender, 
age, marital status, family relationship, domicile and education level.
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2.5 Statistical analyses

First of all, the means of continuous data and percentages of categorical data as 
measures of central tendency of the biographic characteristics as well as all base-
line variables were estimated. Following Cummings, improvement was defined 
as a difference of a half sd or more of the baseline value, corresponding to > 30 % 
improvement. 33 - 36 For long term effects the selected five outcome variables were 
dichotomized into beneficial (coded 1) versus non-beneficial (coded 0). The non-
beneficial effects comprised dropouts as well. 

To identify the prognostic potentialities of the diagnostic variables (i.e., vas-
cular dementia, Alzheimer dementia and personality disorder) and of the ‘func-
tional’ variables, (i.e., MMSE, Barthel-index (BI) and number of NPI-symptoms), 
both assessed at baseline, in predicting improvement on the five dichotomized 
outcome variables individually, the method of logistic regression analysis was ap-
plied.  The analysis strategy ran in three steps: 1.  the diagnostic and the functional 
variables were individually entered into the logistic model; 2.  the prognostic po-
tentialities of the joint diagnostic as well as the joint functional variables were es-
timated; and, finally, 3. the prognostic potentialities of the diagnostic and the joint 
functional variables simultaneously were estimated. In case of the latter strategy 
the candidate-variables had to meet the following  criteria: P-value for entering 
model <0.20 and P-value for removal >0.25. The very reason for this selection 
strategy was that we would  prevent the risk of multicollinearity. In all analyses the 
intervention (UC coded 0, IRR coded 1) was entered into the model. Also gender, 
(centered) age and somatic co-morbidity were consistently entered into the model, 
although these estimates will not be presented.  The analyses were executed for 
long term (six months follow-up; T1–T3).

Subsequently, by  means of the prognostic formulae derived from the fore-
going logistic analyses, for each patient the probability was estimated that (s)he 
would benefit from IRR and UC, respectively. So, for each patient five probabili-
ties of having benefit from IRR and an equal number of probabilities of having 
benefit from UC were estimated. 

As a measure of performance of the individual prognostic variable the odds 
ratio (OR) was used, including as a measure of precision the standard error of OR 
(95% confidence intervals). OR based on the logistic analysis indicates the change 
of odds of the probability that the patient is improved to the probability that the 
patient is not improved by one-unit change on the prognostic variable.

Variance explained. The performances of the biographic and baseline charac-
teristics as predictor variables for the five outcome variables were derived from 
Nagelkerke R2 50 which quantifies the proportion of explained variation in the lo-
gistic regression model. Nagelkerke R2 is a modification of the Cox and Snell R2 in 
that the maximum value of 1.00 can be achieved. 51

Double cross-validation. The very real question in prediction is not how well the 
logistic regression determined for the sample works but rather how well it works 
in the population. One of the strategies to be followed is that of double-cross-
validation. This strategy runs as follows: in IRR and UC, randomly fifty percent 
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of the patients is assigned to subsample A and a similar percentage to B.  Once 
the subsample A was the training sample and, as a consequence, the subsample B 
was validation sample, and once, reversed, subsample B was the training sample 
and, as a consequence, subsample A was the validation sample. The regression 
weights were estimated in the training samples and the prediction of validation 
subsample was based on the regression weights of the training sample. In IRR 
and UC the means of the posterior probabilities of the validation samples were 
averaged. These means were compared to that of the overall predictability: the 
closer the corresponding values the more stable the solutions, and, the less the 
shrinkage.

To optimize medical decision making in a complex context a decision model 
was developed for long term benefit. From literature we selected three decision 
methods of optimally assigning patients. 40 - 43 These decision methods are de-
scribed briefly as follows: First, the highest MEAN AVERAGE calculated over the  
posterior probability of benefit. Secondly, the MINIMAX or ‘Regret’-method, as-
signs the patient to the Intervention of which the loss of benefit on any outcome 
variable is lowest. The third decision rule was ‘MAXIMIN’-criterion implying that 
the intervention with the best score on the worst possible outcome was assigned 
to the patient. The decision rules were applied to all patients in this study. The 
statistical analyses were performed with SPSS, version 15.

3. Results

3.1 Characteristics of the study sample

The flow-chart (Figure 1) shows that, of the 336 eligible patients, 168 (50%) con-
sented to participate. The non-participants did not differ significantly from the 
participants with regard to the inclusion criteria. The 168 patients were randomly 
assigned to either IRR (N=81) or UC (N=87). The differences between the two 
study groups in the number of drop-outs – the majority caused by death -  were 
insignificant at all measurement points. Moreover, the drop-outs did not differ 
significantly with regard to any baseline assessment or length of time participat-
ing in the programme (Cox regression analysis: HR 1.21; P<0.54). With respect to 
biographical data, there were no significant differences between the two groups 
(Table 1). Mean somatic co-morbidity in the IRR group was significantly higher 
(IRR 5.6 [sd 2.6] ; UC 4.5 [sd 2.4] ; p<0.01). In our analyses we controlled for 
somatic co-morbidity. A mean GDS score 4.2  (sd 0.8) suggested that the study 
sample consisted of psycho-geriatric patients with mild cognitive impairment who 
were at risk for admission to a nursing home 50. At T1 (Table 2) there were no sig-
nificant mean differences between the IRR group and the UC group.
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3.2  Predictability of improvement by the individual diagnosis and func-
tional variables assessed at baseline

Only the main findings are presented. For detailed information one is referred to 
Table 3, in which for every analysis the baseline value of the OR together with the 
OR of the intervention are presented. All analyses were adjusted for gender, age 
and somatic co-morbidity. 

Long term prediction of improvement on NPI-sum-severity of psychogeriatric patients. 
First of all, intervention (IRR) appeared to be significant when it was entered into 
the logistic model with any individual diagnostic and functional variable, except 
for the baseline value of the corresponding outcome variable and number of NPI-
symptoms at baseline. The significant ORs for Intervention varied from 2.11 to 
2.42. When Alzheimer dementia together with Intervention was entered into 
the logistic model, also this diagnostic variable was positively associated with im-
provement on NPI-sum-severity. The same holds true for the baseline values of 
NPI-sum-severity (OR 1.06) and number of NPI-symptoms (OR 1.59). 

Long term prediction of improvement on general burden of caregiver
The pattern of the predictability of improvement on general burden of caregiver 
was quite similar to the predictability of NPI-sum-severity, albeit with a minor dif-
ference with respect to BI. Intervention (IRR) appeared to be significant, with ORs 
varying from 2.20 to 2.42. Combined with the individual baseline variable, IRR 
had beneficial effect on improvement of general burden of caregiver. 

Long term prediction of improvement on competence of caregiver
The quality of the predictability on competence of caregiver lies above those of 
NPI-sum- severity and general burden of the caregiver. It didn’t matter which 
variable was entered into the logistic model with Intervention, IRR turned out 
to be beneficial. The ORs for Intervention ranged from 2.97 to 3.28. Moreover, 
the baseline values of CCL (OR 1.03) and the number of NPI-symptoms (OR 1.24) 
were significantly related to improvement when they were analysed together with 
Intervention. 

Long term prediction of improvement on MMSE
In sharp contrast to the results of predictability of improvement on the three 
foregoing outcome variables, neither individual baseline variable together with 
Intervention was of statistical significance in predicting improvement on MMSE. 
Phrased otherwise, improvement on MMSE could be predicted by neither diag-
nosis nor functional variable, both assessed at baseline, along with Intervention. 
There was, however, a minor difference compared to foregoing improvement, in 
that the ORs for Intervention were a bit below 1.00, albeit statistically insignifi-
cant.
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Long term prediction of improvement on Barthel-Index (BI)
In line with the findings regarding improvement on MMSE, none of the individ-
ual baseline variables together with Intervention was of significance in predicting 
improvement on BI. Furthermore, the analysis did not show any significant effect 
of Intervention; the ORs were a bit above 1.00, though insignificant 

Long term effects summarized, when Intervention was analysed with the individ-
ual diagnosis and functional variables IRR appeared of significance with respect 
to improvement on NPI-sum-severity of the patient, on general burden of the 
caregiver as well as to improvement on competence of the caregiver. 

Predictability of improvement by both joint diagnosis and joint functional variables
It has to be stated a priori that throughout the analyses gender, age and somatic 
co-morbidity were entered into the logistic regression model. On two outcome 
variables (NPI-sum-severity and general burden) only the corresponding baseline 
value was significant with low ORs. On competence the OR of the corresponding 
baseline value was significant and below one. In contrast intervention showed 
relatively high significant ORs (3.34 and 3.10). On MMSE and BI only baseline 
value of BI was significant on BI improvement with respect of joint functional 
variables.

 
Efficient selection of diagnostic and functional variables
From the baseline assessments of outcome variables and both the diagnostic and 
functional variables only the most powerful variables were selected for predicting 
improvement on the dichotomised outcome variables in long term. It has to be 
noted that gender, age, somatic co-morbidity and type of intervention were entered 
into the logistic regression models throughout the analyses. First of all, the quali-
ties of the variables enabling predicting the NPI-sum-severity of psychogeriatric 
patients who suffer from cognitive impairment or dementia were substantial (R2 
0.39) . Also competence of the caregiver (R2 0.23) could be substantially predicted. 
The qualities of the predictor variables for the other outcome variables were mod-
erate (See Table 4).

Efficient predictability of NPI-sum-severity of psychogeriatric patients
Table 5 shows that Alzheimer dementia (OR 3.01) appeared to be the most im-
portant predictor variable, at great distance followed by the baseline assessment 
of NPI-sum-severity (OR 1.04). Although statistical insignificant, personality dis-
order was of prognostic value (OR 2.34). The same applies to Intervention i.c. 
participating in IRR (OR 2.15). 

Efficient predictability of general burden of caregiver
Furthermore, Table 5 shows that Intervention i.c. participating in IRR was of sig-
nificant prognostic value (OR 2.29) together with general burden of caregiver as-
sessed at baseline (OR 1.02). 
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Efficient predictability of competence of caregiver.
In long term, IRR appeared to have significant large predictive qualities (OR 3.34). 
The baseline value of competence was also significant but with a level below 1 (OR 
0.96). 

Efficient predictability of MMSE.
No significant diagnostic or functional variables could be identified.

Efficient predictability of  Barthel-Index (BI).
No significant diagnostic or functional variables could be identified, with the ex-
ception of baseline value of BI with OR 0.85.

Robustness of the predictions
To get insight into the stability of the findings in IRR and UC we have compared 
the mean of the posterior probabilities based on  the logistic regression models of 
the two interventions. IRR and UC with those of the double cross-validation, in 
long term (see Table 6). Before cross-validation the mean predicted probabilities 
of improvement were highest on NPI-sum-severity of the patient according to the 
caregiver (IRR: 0.46; UC: 0.28). General burden of caregiver in IRR showed a 
mean value of 0.32 while that of UC with 0.16 was moderate. In IRR competence 
of caregiver had a value of 0.36; in UC 0.16. The performances on MMSE and BI 
have to be considered low. Although generally the mean posterior probabilities 
changed a bit after double-cross validation, yet the findings may be qualified as 
stable at a low level (For more detailed information see Table 6).

Towards decision making
First of all, for the five outcome variables the predicted proportion of improved 
patients in UC and IRR are presented in Table 6. IRR typically performed bet-
ter on NPI-sum-severity of the patient, both general burden and competence of 
the caregiver. When in long term the ‘highest average’-decision rule on the five 
outcome variables would be applied, then  the patient should be assigned to IRR 
(0.23); in UC the proportion improved patients equalled 0.16.  This means that 
the performance in IRR on improvement was 30.4% better than in UC.  Also, 
when the ‘MINIMAX’-decision rule was applied, due to the substantial regret of 
UC on improvement of NPI-sum-severity of the patient and general burden of the 
caregiver  the patient should be assigned to IRR. The ‘highest regret’ was lowest 
for the patients in IRR, i.e. 0.02 on MMSE, while that was in UC 0.20 on com-
petence. Similarly, applying the ‘MAXIMIN’-decision rule the patient should be 
assigned to IRR, as MMSE equalled 0.09 and BI in UC 0.07.
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4. Discussion

Predictability of improvement
Irrespective the effectiveness of randomized controlled trials, prognostic mod-
eling may be promising. 52 - 56  In this clinical-empirical exploration in long term 
(six months follow-up after the end of intervention) prognostic modeling of five 
clinically relevant outcome variables, i.e. improvement on severity of multiple psy-
chiatric symptoms, general burden of the caregiver, competence of the caregiver, 
and cognitive functioning (memory and self-care) was feasible. The performance 
of the prognostic models was moderate. On average, the changes in severity of 
psychiatric function disorders of psychogeriatric patients and both general burden 
and competence of caregivers could be predicted nicely. Apart from corresponding 
baseline value and participation in IRR, dementia of the Alzheimer type showed 
significant positive prognostic qualities. On cognitive functioning (both memory 
and self-care) the prognostic models performed less well. Apart from BI at base-
line, no significant variables could be identified. An important implication for the 
inclusion of psychogeriatric patients for IRR is that the scores on MMSE and BI, 
within the limits of the inclusion criteria in this RCT, are of relatively low clinical 
importance. This result confirms the findings of the effect modification study. 57  
Patients with lower as well as higher scores on MMSE and BI may be included in 
future studies. Furthermore, improvement of interventions on cognitive dysfunc-
tions is another important issue, e.g. by enriching the IRR programme with spe-
cific cognitive training programmes in combination with prescription of cognitive 
enhancers like rivastigmine, galantamine or memantine. Nevertheless, due to the 
fact that a discernible percentage of variance was unexplained, it  is of clinical 
interest to identify additional determinants. Literature shows that in general, the 
kind and quality of the patient-caregiver relationship is likely of importance. 58, 

59  If the caregiver is the spouse of the patient, then the quality of premorbid re-
lationship would be of value. 60, 61  In addition, the personality structure might be 
of relevance. Of greatest importance is whether the caregiver can be characterised 
by stress tolerance, feelings of empathy and ability to give and ask social support. 
62 Furthermore, the structure of motives, to be distinguished by rational versus 
irrational motives, might be decisive. 63 All these characteristics might be deter-
minants of improvement on relevant outcome variables. More research on this is 
cogently needed.

What is more, is that  the ingredients of intervention might be of prognostic 
value. Depending on the kind and severity of multiple psychiatric function disor-
ders, personality disorders, type of cognitive disfunctioning, along with specific so-
matic co-morbidity, certain ingredients of the interventions rather than the whole 
intervention programme might be of prognostic value. Also, the identification of 
these ingredients as well as the evaluation of new supplementary interventions on 
cognitive functioning, preferably integrated with the psychosocial determinants, 
deserve a consecutive, large scale multi-centre study. 32, 64, 65 After all, in case of iden-
tification of the most effective therapeutic components in combination with the 
availability of a powerful prognostic, the effectiveness of IRR could be enhanced. 
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Optimal decision making
From micro viewpoint (i.e. patient level) as well as meso (hospital) and macro 
(society) viewpoints it is highly desired that medical decision making will be op-
timized. 40 - 43 To that end, we have contributed to optimizing decision making by 
utilising prognostic information. In this paper we have restricted decision making 
by using three decision rules, i.e. highest mean average-rule, ‘MINIMAX’-rule 
(regret method) and the ‘MAXIMIN’-rule. Applying these decision rules on the 
improvement on five outcome variables resulted into IRR as indicated. In litera-
ture many more decision rules  are described, e.g. MAXIMAX (assign the patient 
to the intervention with the highest performance on any outcome variable), and 
Pessimism-Optimism criterion. 66 The latter criterion implies that the score of the 
highest and lowest outcome value will be averaged, and assign the patient to the 
intervention with the highest average; the weighing may deviate from fifty-fifty. 
Anyway, the application of these rules also indicated IRR as preferred interven-
tion. To all probability, the optimal combination of clinically relevant rules is the 
royal road to optimal decision making in the near future. For purposes of imple-
mentation the strategy of optimal decision making is more than justified, stronger 
it underlines evidence based medicine. More research on decision making would 
be welcome.

Strengths of the clinical-empirical study
To our knowledge, this study is one of the first studies having addressed the 
development of multidimensional prognostic models for an integrative psycho-
therapeutic nursing home programme to reduce multiple psychiatric symptoms 
of psychogeriatric patients who suffer from cognitive impairment or dementia 
and burden of the caregiver in combination with clinically relevant decision rules. 
Particularly, on psychiatric symptoms of the patient as well as competence of the 
caregiver prognostic modeling showed a moderately performance, despite the fact 
that the sample size was pretty small. Another strength of this study was that it 
was well designed and conducted,  according to the strict methodology of rand-
omized controlled trials. 

Limitations of the clinical-empirical study
First of all, there was no a priori hypothesis; the modelling was of a post-hoc na-
ture. Furthermore, for prognostic purposes, the sample size of the study is one 
of the major drawbacks. Robust prognostic modeling requires undeniably larger 
sample sizes. 55, 64 Despite the fact that in this study the sample size was insuf-
ficient,  the findings are promising, also after internal cross-validation. External 
cross-validation would be of importance depending on generalisation across time 
and/of settings.

As administering a comprehensive diagnostic set by qualified professionals 
in combination with a series of questionnaires is time-consuming and costly, it is 
highly recommended for clinical practice to develop a feasible set of instruments. 
Therefore, it is of interest to compress and to ease data sampling. 56, 65, 67, 68
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In conclusion, prognostic modeling, specifically of positive change on severity 
of multiple psychiatric function disorders of psychogeriatric patients who suffer 
from cognitive impairment or dementia and on both general burden and compe-
tence of caregivers was feasible. The inclusion of a broader range of psychogeri-
atric patients i.e. lower or higher scores on MMSE and BI, in combination with 
specific interventions to enhance cognitive functioning, seems justified. Applying 
three decision rules, all resulted in IRR as indicated intervention. Although the 
performances of the  prognostic models found was considered moderate, this 
strategy is promising. Therefore, designing and conducting a study tailored to 
timely identifying psychogeriatric patients who likely benefit from an cognitively 
enriched IRR programme is recommended, preferably in a large scale multi-cen-
tred blinded study comprising a sufficient sample size. 
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Time 1:
available:
death:
refusal:
loss:
total drop out:

Intervention as allocated
Did not receive standard
Intervention as allocated

IRR

Time 2:
available:
death:
refusal:
loss:
total drop out:

Time 3:
available:
death:
refusal:
loss:
total drop out:

Time 1:
available:
death:
refusal:
loss:
total drop out:

Intervention as allocated
Did not receive experimental
Intervention as allocated

UC

Time 2:
available:
death:
refusal:
loss:
total drop out:

Time 3:
available:
death:
refusal:
loss:
total drop out:

n = 78
n = 2
n = 1
n = 0
n = 3
  4 %

(n=81)

n = 1

n = 69
n = 10
n = 1
n = 1
n = 12
  15 %

n = 54
n = 24
n = 2
n = 1
n = 27
  33 %

n = 83 1)

n = 4
n = 0
n = 0
n = 4
  5 %

(n=87)

n = 1

n = 77 2)

n = 9
n = 0
n = 1
n = 10
  12 %

n = 64 3)

n = 23
n = 0
n = 0
n = 23
  26 %

Randomization
n = 168

Not randomized
Refusal of referral/treatment
Refusal of participation
Reasons unknown

n = 168
n = 152

n = 9
n = 7

1) Fisher’s Exact test for dropout * condition p 1.00 (two-tailed)
2) Fisher’s Exact test for dropout * condition p 0.49 (two-tailed)
3) Fisher’s Exact test for dropout * condition p 0.14 (two-tailed)

Figure 2. Flow chart discribing progress of patients through randomized controlled trial
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Table 1. General details of participants, distinguished by intervention

IRR UC

n=81 n=87 p-value

Patient characteristics

gender (females) 66.7% 62.1% 0.631)

age (in years), mean (sd) 79.8 (6.1) 81.5 (7.1) 0.102)

marital status: alone 77.8% 80.5% 0.711)

educational level: low 67.5% 68.7% 0.901)

domicile: at home 76.5% 66.7% 0.171)

primary caregiver: spouse 17.3% 13.8% 0.331)

DSM-IV dementia, (axis-I), count (%)

 dementia of the Alzheimer’s type 18.5% 17.2% 0.841)

 vascular dementia 23.5% 25.3% 0.86

 dementia due to other conditions 16.0% 19.5% 0.69

 amnestic/cognitive disorders 32.1% 31.0% 1.00

 other  6.2% 2.3% 0.26

DSM-IV personality disorders (axis-II), count (%) 16.0% 9.2% 0.24

GDS-deterioration, mean (sd) 4.2 (0.7) 4.3 (0.9) 0,622)

somatic co-morbidity (ICD-10), mean (sd) 5.6 (2.6) 4.5 (2.4) 0.012)

Caregiver characteristics

gender (females) 70.5% 61.7% 0.321)

age (in years), mean (sd) 58.6 (11.9) 58.9 (12.0) 0.862)

marital status: living together 91.4% 94.8% 0.521)

educational level: low 4.3% 2.6% 0.391)

1) Fisher’s Exact Test (twotailed)
2) t-Test (twotailed)
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Table 3.  Predictability of dichotomised improvement on five outcome variables by individual diagnosis 
variables and functional baseline variables, along with Intervention, in long term *)

 T3 (six months follow-up)

 corresponding variable intervention

predictor variables OR 95% CI OR 95% CI

 NPI sum-severity of patient

baseline outcome 1.06 1.03 1.08 2.08 0.94 4.62

vascular dementia 0.89 0.38 1.79 2.18 1.11 4.26

dementia of the Alzheimer’s type 3.43 1.45 8.10 2.14 1.08 4.26

DSM-IV personality disorders 2.51 0.96 6.53 2.11 1.07 4.15

MMSE at baseline 1.00 0.92 1.08 2.42 1.21 4.84

BI at baseline 1.01 0.92 1.11 2.20 1.10 4.41

NPI at baseline 1.59 1.31 1.92 2.07 0.95 4.49

 

 general burden of caregiver

baseline outcome 1.02 1.00 1.04 2.10 0.95 4.66

vascular dementia 0.87 0.36 2.09 2.25 1.05 4.83

dementia of the Alzheimer’s type 2.00 0.80 4.98 2.20 1.02 4.75

DSM-IV personality disorders 0.40 0.11 1.48 2.38 1.10 5.13

MMSE at baseline 1.01 0.92 1.11 2.42 1.11 5.27

BI at baseline 1.04 0.94 1.15 2.17 0.99 4.75

NPI at baseline 1.11 0.94 1.32 2.14 0.97 4.71

 

 competence of caregiver

baseline outcome 1.03 1.01 1.05 3.03 1.34 6.84

vascular dementia 1.81 0.80 4.11 3.20 1.48 6.91

dementia of the Alzheimer’s type 2.02 0.82 4.96 3.03 1.41 6.55

DSM-IV personality disorders 0.56 0.17 1.81 3.19 1.48 6.89

MMSE at baseline 0.95 0.87 1.04 3.28 1.50 7.19

BI at baseline 1.03 0.93 1.14 3.11 1.41 6.83

NPI at baseline 1.24 1.04 1.48 2.97 1.33 6.63

 

 mmse of patient

baseline outcome 0.98 0.95 1.01 0.62 0.20 1.90

vascular dementia 0.66 0.18 2.51 0.62 0.21 1.82

dementia of the Alzheimer’s type 2.84 0.90 8.97 0.59 0.20 1.77

DSM-IV personality disorders 1.76 0.43 7.16 0.59 0.20 1.77

MMSE at baseline 0.93 0.82 1.05 0.58 0.19 1.78

BI at baseline 1.04 0.90 1.20 0.59 0.20 1.77

NPI at baseline 0.88 0.70 1.12 0.60 0.20 1.83
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 T3 (six months follow-up)

 corresponding variable intervention

predictor variables OR 95% CI OR 95% CI

 barthel-index of patient

baseline outcome 0.98 0.95 1.02 1.01 0.29 3.55

vascular dementia 1.72 0.52 5.73 1.35 0.43 4.29

dementia of the Alzheimer’s type mc1) mc mc 1.33 0.42 4.19

DSM-IV personality disorders 1.07 0.21 5.29 1.32 0.42 4.19

MMSE at baseline 1.08 0.94 1.25 1.45 0.45 4.62

BI at baseline 0.89 0.78 1.02 1.54 0.47 5.03

NPI at baseline 0.91 0.70 1.20 0.98 0.28 3.45

*) all analyses were adjusted for gender, centered age and somatic co-morbidity
1) due to multicollinearity the pertinent variable eliminated
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Table 4. Predictability of dichotomised improvement on five outcome variables by joint diagnosis varia-
bles and joint functional variables respectively, along with intervention, in long term *)

 T3 (six months follow-up) Nagelkerke

OR 95% CI R squared

 NPI-sum severity

intervention 2.04 0.91 4.58 0.36

NPI-sum-severity at baseline 1.06 1.03 1.08  

vascular dementia 0.71 0.26 1.98  

dementia of the Alzheimer’s type 2.25 0.79 6.36  

personality disorders 2.02 0.61 6.67  

intercept 0.04  

intervention 2.20 0.95 5.06 0.35

NPI-sum-severity at baseline 1.04 1.01 1.08  

MMSE at baseline 1.04 0.94 1.16  

BI at baseline 1.00 0.90 1.12  

NPI at baseline 1.17 0.86 1.58  

intercept 0.01    

General burden

intervention 2.22 0.98 5.01 0.16

general burden at baseline 1.02 1.01 1.04  

vascular dementia 0.65 0.24 1.76  

dementia of the Alzheimer’s type 1.52 0.56 4.12  

personality disorders 0.29 0.07 1.23  

intercept 0.06  

intervention 2.16 0.94 4.96 0.13

general burden at baseline 1.02 1.00 1.04  

MMSE at baseline 1.03 0.93 1.14  

BI at baseline 1.03 0.92 1.15  

NPI at baseline 1.05 0.88 1.26  

intercept 0.02    

Competence caregiver

intervention 3.34 1.46 7.65 0.20

Competence at baseline 0.96 0.93 0.99  

vascular dementia 2.02 0.79 5.20  

dementia of the Alzheimer’s type 2.03 0.74 5.55  

personality disorders 0.62 0.17 2.28  

intercept 4.02  
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 T3 (six months follow-up) Nagelkerke

OR 95% CI R squared

intervention 3.10 1.31 7.30 0.21

Competence at baseline 0.96 0.85 0.99  

MMSE at baseline 0.94 0.85 1.05  

BI at baseline 1.05 0.94 1.18  

NPI at baseline 1.15 0.96 1.39  

intercept 2.47    

MMSE

intervention 0.52 0.17 1.66 0.12

MMSE at baseline 0.94 0.82 1.07  

vascular dementia 0.94 0.21 4.00  

dementia of the Alzheimer’s type 2.30 0.65 8.06  

personality disorders 1.43 0.33 6.27  

intercept 0.15  

   

intervention 0.52 0.16 1.66 0.13

MMSE at baseline 0.89 0.77 1.03  

BI at baseline 1.06 0.91 1.24  

NPI at baseline 0.86 0.67 1.09  

intercept 0.63    

   

Barthel Index (BI)

intervention 1.52 0.46 4.97 0.07

BI at baseline 0.89 0.77 1.02  

vascular dementia 1.86 0.51 6.81  

dementia of the Alzheimer’s type mc1) mc1) mc1)  

personality disorders 1.47 0.27 8.02  

intercept 0.50  

   

intervention 1.20 0.33 4.44 0.08

MMSE at baseline 1.09 0.93 1.27  

BI at baseline 0.86 0.74 1.00  

NPI at baseline 0.93 0.70 1.23  

intercept 0.04  

*) age patient-65 years
1) due to multicollinearity the pertinent variable eliminated
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Table 5. Predictability of dichotomised improvement on five outcome variables by diagnosis variables 
and functional variables all together, along with intervention, in long term*)

 T3 (six months follow-up)

 OR 95% CI

NPI-sum-severity

intervention 2.15 0.93 4.97

NPI-sum-severity at baseline 1.04 1.03 1.08

vascular dementia   

dementia of the Alzheimer’s type 3.01 1.04 8.74

personality disorders 2.34 0.69 7.91

MMSE at baseline 1.08 0.97 1.19

BI at baseline   

NPI at baseline 1.24 0.90 1.69

intercept 0.00   

 R2=0.39

General burden

intervention 2.29 1.01 5.19

general burden at baseline 1.02 1.00 1.04

vascular dementia   

dementia of the Alzheimer’s type 0.34 0.09 1.34

personality disorders   

MMSE at baseline   

BI at baseline   

NPI at baseline   

intercept 0.07   

 R2=0.15

Competence caregiver

intervention 3.34 1.43 7.93

Competence at baseline 0.96 0.93 0.99

vascular dementia 2.19 0.84 5.70

dementia of the Alzheimer’s type 1.84 0.67 5.08

personality disorders   

MMSE at baseline   

BI at baseline   

NPI at baseline 1.15 0.95 1.39

intercept 1.20   

 R2=0.23
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 T3 (six months follow-up)

 OR 95% CI

MMSE

intervention 0.56 0.15 1.62

vascular dementia   

dementia of the Alzheimer’s type 2.34 0.71 7.80

personality disorders   

MMSE at baseline 0.92 0.80 1.06

BI at baseline   

NPI at baseline 0.84 0.66 1.08

intercept 0.85   

 R2=0.15

Barthel Index (BI) 

intervention 1.19 0.32 4.50

NPI-sum-severity at baseline   

vascular dementia 2.79 0.73 10.68

dementia of the Alzheimer’s type   

personality disorders   

MMSE at baseline 1.11 0.95 1.31

BI at baseline 0.85 0.73 1.00

NPI at baseline   

intercept 0.04   

 R2=0.11

*) age patient-65 years


