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Predictors of cognitive improvement
after reality orientation in Alzheimer’s
disease
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Abstract

Background: there is increasing evidence to support the efficacy of reality orientation in cognitive deficits in
patients with Alzheimer’s disease. The clinical characteristics of patients who respond to reality otrientation are
pootly understood; this knowledge could be important, given that the provision of reality orientation therapy is
labout-intensive and may provoke emotional distress.

Aim: to evaluate retrospectively which demographic and clinical characteristics of Alzheimer’s patients predict
cognitive outcomes.

Method: we analysed 38 mild-to-moderately demented outpatients who regularly attended a one-month formal reality
orientation programme. The mini mental state examination score changes from baseline—and immediately
after—reality orientation were correlated with demographic and pre-treatment clinical characteristics by a linear
regression analysis.

Results: short-term responsiveness to reality otientation was significantly predicted by a lower level of cognitive
functioning (as measured by the mini mental state examination) at baseline and by the absence of euphoria, accounting
together for 57.6% of variance.

Conclusion: a lower mini mental state examination and the absence of euphoric behaviour in patients with
mild-to-moderate Alzheimer’s disease may predict a good cognitive outcome of reality orientation therapy.
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The clinical and neuropsychological features which
predict the success of RO have not been investigated
[4, 5].

We have attempted to evaluate which characteristics
suggest short-term responsiveness to classroom-based
RO over one month.

Introduction

Reality orientation (RO) therapy is a cognition-oriented
technique for dementia patients with memory loss
and time-place disotientation [1, 2]. Its putpose is to
re-orientate patients by means of continuous stimulation
with repetitive orientation to the environment.

A recent meta-analysis of eight controlled trials of
RO research [1] concluded that RO techniques should
be considered as part of a more general dementia care
programme, as they improve orientation and memory
[3]. They also attenuate behavioural symptoms of
dementia [2]. It is unclear how far the benefits of

Materials and methods

Subjects

RO continue after the end of treatment, but a continued
programme may be necessary to sustain potential
benefits.

We enrolled consecutively 38 outpatients, according to
the following criteria: a) clinical diagnosis of probable
AD [6, 7]; b) presence of mild to moderate cognitive
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impairment: Mini Mental State Examination (MMSE)
score between 14 and 25 [7]; ¢) absence of clinically
important behavioural symptoms, severe enough to
interfere with the implementation of RO; and d) ability
to attend regular RO sessions. They attended a one-
month classroom-based RO at the day hospital of
our Alzheimer Unit. This is a multidisciplinary care
centre providing diagnostic evaluation and treatment
of dementia.

Methods

A small homogenous group of four patients met daily,
five days a week for one month. Each meeting lasted
one h and was conducted by two RO therapists.

The method used by our therapists is described by
Zanetti et al. [8]. It consists of repetitive stimulation of
patients’ autobiographical and semantic memory, atten-
tion, language and orientation. The group was encout-
aged to discuss different issues and patients were urged
to voice their opinions and to engage with therapists.

Before RO began, all patients had a multidimensional
evaluation, assessing the following domains: a) Overall
cognitive functioning: MMSE [7]; b) Functional status:
Instrumental and Basic Activities of Daily Living (as
reported by the primary caregiver [9, 10]), Direct
Assessment of Functional Status (DAFS) (an instrument
which permits us to assess patients’ functionality through
the direct observation of their performance [11, 12]);
c) Affective state: Geriatric Depression Scale [13]; and
d) Behavioural symptoms: the Neuropsychiatric Invent-
ory (NPI) [14, 15]. We grouped the NPI subscales into
the ‘mood’ (anxiety, depression), ‘psychotic’ (delusions,
hallucinations) and ‘frontal’ (euphoria, disinhibition)
syndromes according to results of our previous study
[16].

Two days after ending the RO programme, the
MMSE was repeated to measure change from the
baseline score.

Statistical analysis

We analysed data by applying the Statistical Package
for Social Sciences [17]. Preliminary information on the
relationship between the baseline evaluative measures
and the magnitude of cognitive gain induced by RO were
drawn from a Peatson’s correlation analysis. Then a
linear regression analysis was computed, taking the
MMSE #1-#0 as a dependent variable and baseline
measures with statistical significance after the Pearson’s
correlation analysis as regressors (i.e., independent vari-
ables). We then assessed which variables most influ-
enced the magnitude of cognitive gain as indexed by
the MMSE after RO. For the regression model, we
used stepwise methods. We adjusted significant cot-
relation coefficients for age, sex, years of education
and concomitant drug treatment. We considered four
classes of medications, assumed negatively (benzo-
diazepines, neuroleptics) or positively (serotoninergic
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antidepressants, acetylcholinesterase inhibitors) to inter-
fere with both cognition and affect in AD patients
[18, 19]. Concomitant drug treatment remained
unchanged during RO intervention.

Results

Clinical and socio-demographic characteristics of the RO
trainees are summarised in Table 1. The sample is
composed mainly of women (79%); only 4% of the
sample was mildly depressed, as evaluated by GDS
(cut-off >10/30).

At baseline, the MMSE mean was 20.8 +3.2; at the
end of RO training, a ~test for paited measures indicated
a statistically significant improvement of patients’ scores
at MMSE (mean=1.73+3.5, P=0.01).

The preliminary Pearsons correlation analyses
between the MMSE scores’ changes and measures of
functionality, affective status and behaviour are reported
in Table 2. Following the linear regression analysis, only
the MMSE at baseline and the item of euphotia
belonging to the ‘frontal’ syndrome factor [16] inde-
pendently accounted for most unique variance (57.6%)
in the prediction of successful response to a short-term
RO programme. In particular, these variables correlated

Table |. Demogtaphic and clinical characteristics of 38
Alzheimer’s disease patients

Means +SD  Observed range

Age‘ (years) 77+8.2
Women % 79% -

Education (years) 6+1.6 3-9
Functional status
TADL (functions lost) 34+33 0-8
BADL (functions lost) 05+1.2 0-5
DAFS 59.3+12.4 34-73
Depression symptoms
GDS 7.7+5.1 1-20
Behavioural profile
NPI 23417 0-66
Delusions 2.6+3.7 0-12
Hallucinations 0.6+2 0-8
Agitation 2.6+33 0-12
Depression/dysphotia 32429 0-12
Anxiety 2432 0-12
Euphoria/elation 2343 0-12
Apathy/indifference 42435 0-12
Disinhibition 1.1+£29 0-12
Irritability /lability 2.7+3.8 0-12
Aberrant motor behaviour 27+3 0-12

Behavioural syndromes
Mood (anxiety, depression)
Psychotic (delusions,

7+£115  0-15
29438 0-12
hallucinations)

Frontal (euphoria, disinhibition) 2446 0-24

SD, standard deviation; IADL, instrumental activities of daily life; BADL,
basic activities of daily life; DAFS, direct assessment of functional status;
GDS, geriatric depression scale; NPI, neuropsychiatric inventory.



Table 2. Correlation between cognitive changes as
measured by mini mental state examination (mini
mental state examination #1-#0) and patients’ clinical
characteristics (Pearson’s coefficients)

r P

BADL 0.5 0.002
DAFS —0.5 0.001
Baseline MMSE —0.5 0.001
NPI total -0.3 0.06

Anxiety 0.4 0.01

Euphoria —0.6 <0.001

Frontal syndrome —0.4 0.009

BADL, basic activities of daily life; DAFS, direct assessment of functional
status; MMSE, mini mental state examination; NPI tot, neuropsychiatric
inventory.

negatively; AD patients with initial low overall cog-
nitive functioning, and with less pronounced euphotia,
benefited most from attending a short-term RO
programme.

Discussion

Our retrospective study, which tried to identify the
clinical profile of AD patients most suited to RO,
indicates that those who benefit most from short-term
RO have an initial greater cognitive impairment, as
measured by MMSE, and are not euphoric [14].

Our study suggests that patients with moderate
dementia are more likely to improve than those with
mild AD.

Some studies suggest that euphoria can disturb
AD patients’ attention and concentration, already
impaired by the dementing process [20], and render
them unlikely to benefit from RO. The prefrontal
cortical area is involved in inhibition and control
of affect [16]—important components of executive
function—and their impairment in AD may negatively
interfere with cognition-oriented therapy [21]. Frontal
lobe syndrome is characterised by language impairment
and its involvement in AD [22] can reduce the efficacy
of RO, as this rehabilitative intervention relies mainly
on verbal interactions.

Age, sex, level of formal education, depressive
symptomatology and functional impairment did not
predict responsiveness to RO. This suggests that socio-
demographic characteristics of AD patients may play a
small role in identifying suitable candidates for RO
sessions. Moreover, neither initial depressive sympto-
matology, nor severe functional impairment, should
exclude AD patients from RO programmes.

There are limitations to our study: it is an uncon-
trolled retrospective study on a small number of out-
patients that are not representative of the general
demented population.

Predictors of reality orientation efficacy

In conclusion, high level cognitive functioning
and severe euphoria at pre-treatment evaluations are
significant predictors of untresponsiveness to RO intet-
vention. Future research is required to confirm these
preliminary results and identify who will respond to
long-term RO.

Key points

® There is some evidence that reality orientation has
benefits on both cognition and behaviour in people
with Alzheimer’s disease.

e The clinical characteristics of patients who respond
to reality orientation are pootly understood. Object-
ive selection criteria for those suitable for reality
orientation are not available.

e Our retrospective study shows that lower mini mental
state evaluation performance at baseline and the
absence of euphoria are significant predictor vari-
ables of responsiveness to a one-month formal
reality orientation programme in outpatients with
mild-to-moderate dementia.

® TFurther research is required to determine the clinical
profile of Alzheimer’s disease patients who may
benefit from short and long-term reality orientation.
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