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Abstract
This is an ongoing study using a population of adults who have been evaluated and diagnosed with mild cognitive decline/
dementia. Adults ranging in age from 34 to 90 years old, with more of the population falling within the range of 60 to 80 years,
were typically referred for evaluation by their primary care physician or treating specialist (neurologist or cardiologist). They
participated in a treatment program completed in an outpatient therapeutic setting employing the use of a specific individualized
neurocognitive training program. Patients received cognitive behavioral therapy as well as neurocognitive training in the context
of a therapy session twice per week. The program consists of game like activities that are individually designed based upon the
neuropsychological evaluation results. Patients are re-evaluated within six months to a year, the program is changed to accommodate
the results of re-evaluation. This is an ongoing study published last in May of 2018 [1].

Introduction
The effectiveness of a cognitive therapy/training program (that
is individually designed) to remediate neuropsychological deficits
(primarily memory) in a diagnosed mild cognitive decline/dementia
population at a private clinic was assessed. Neuropsychological
evaluation was administered prior to and following therapeutic
intervention and results were compared. This study has been
ongoing since 2011. The literature review was provided in the
earlier 2018 publication.

Method

Adults were referred for assessment of memory difficulties
and diagnosed with dementia (age 34 to 90 years, n= 93). There
are a total of 36 males and 57 females. The common age range was
between 60 and 80 years. Patients have been diagnosed with sleep
apnea, hypertension, cardiovascular disease, as well as a variety of
neurological disorders (including Parkinson’s, Multiple Sclerosis,
Huntington’s Chorea, as well as effects from cancer treatment/
radiation). Education ranged from high school to graduate degrees.
Individual are compared relative to themselves with pre and

post-testing. Many, if not all of the patients were on some type of
medication.

All patients were diagnosed and treated for predominantly
memory deficits. Multifactorial dementia was the common diagnosis
or mild cognitive decline in addition to early onset Alzheimer’s or
Cardiovascular dementia, 6% were diagnosed with early onset
dementia, 2% were diagnosed with late onset dementia, 58% with
Cardiovascular dementia, 9% with amnestic disorder, 13% with
mild cognitive decline and 12% with multifactorial dementia to
account for other origins. There are over 200 activities and games
to choose from. An individualized treatment program is created
based upon the results of the initial neuropsychological evaluation
from over 200 games and activities. The therapist uses this initial
treatment plan and then modifies the plan as needed through the
course of therapy.
Testing employed the following test measures: The Repeatable
Battery for the Assessment of Neuropsychological Status (RBANS),
Memory Assessment System (MAS), Doors and People Test,
and Brief Visual Motor Test Revised (BVMT-R) and Wide Range
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Assessment of Memory and Learning (WRAML-2) were utilized to
measure memory functioning pre and post treatment.

The RBANS has been used extensively for critical care and
in research with patients diagnosed with cognitive deficits or
dementia. The Doors and People is an accepted memory test for
visual and verbal retrieval and recognition. The BVMTR has been
used in the aged population as a measure of visual memory [27]. The WRAML-2 has normative data that ranges from 5 to 85
years and is an accepted measure of memory function through the
lifespan [8-9].

Memory is primarily addressed for treatment; visual and verbal
memory, short term and working memory, as well as recognition and
retrieval. The impact of executive deficits is addressed depending
upon the patient’s need; selective attention, problem solving,
cognitive rigidity, integration and poor sequential processing.
Treatment includes cognitive behavioral therapy to manage life’s
ongoing issues as well as modifiable factors of exercise, good sleep,
fluid intake and nutrition. The importance of remaining active
and social with friends is stressed in treatment. On average a
total of 6 months to 1 year elapsed between pre and post testing.
Following post-testing changes are made to the program based
upon evaluation results and the patient is re-evaluated again in six
months to one year for ongoing therapy.

Results

Areas of short-term, delayed, visual, verbal, and overall
memory, as well as visuospatial functioning evaluated improved
following treatment. Paired samples t-tests revealed significant
differences between pre and post treatment scores on the RBANS
for immediate memory (p= 0.022), delayed memory (0.004),
visusospatial functioning (0.014) and overall memory (p= 0.001),
as well as on the MAS for visual memory (p= 0.009).

Significant findings were also present on the Doors and People
Test for the People Test, involving verbal memory (p= 0.047), recall
(p=0.007) and recognition (p= 0.023). On the BVMT-R there was
a significant difference for the initial learning trial (p= 0.011),
delayed recall (p= 0.035) and overall recall (p= 0.023).
Marginally significant differences occurred on the MAS verbal
memory (p= 0.054) and the Doors Test, involving visual memory
(p= 0.052) (Tables 1-13).
Table 1: Effect of cognitive training on immediate memory performance.

RBANS Immediate Memory

Mean
± SD

Pre-Testing

Post-Testing

85.56

88.39

19.64

20.23

Table 2: Effect of cognitive training on delayed memory performance.

RBANS Delayed Memory

Mean
± SD

Pre-Testing

Post-Testing

83

89.35

21.69

22.41

Table 3: Effect of cognitive training on visuospatial functioning.

RBANS Visuospatial Functioning

Mean
± SD

Pre-Testing

Post-Testing

94.75

115.25

12.03

5.61

Table 4: Effect of cognitive training on overall memory performance.

RBANS Total Memory

Pre-Testing

Post-Testing

85.58

90.09

Mean
±SD

17.75

17.78

Table 5: Effect of cognitive training on visual memory performance.

MAS Visual Memory

Pre-Testing

Post-Testing

95.76

103.96

Mean
± SD

14.07

13.88

Table 6: Effect of cognitive training on verbal memory performance.

MAS Verbal Memory

Pre-Testing

Post-Testing

85.66

90.78

Mean
± SD

13.96

16.29

Table 7: Effect of cognitive training on verbal memory performance.

Doors and People Verbal
Memory

Pre-Testing

Post-Testing

8.98

9.52

Pre-Testing

Post-Testing

6.73

7.9

Mean
± SD

Table 8: Effect of cognitive training on recall.

Doors and People Recall

Mean
± SD

3.56

3.41

3.43

Pre-Testing

Post-Testing

7

11.33

Table 9: Effect of cognitive training on recognition.

Doors and People Recognition

Mean
±SD

3.35

3.6

2.88

Table 10: Effect of cognitive training on visual memory performance.

Doors and People Visual
Memory

Mean
±SD

Pre-Testing

Post-Testing

6.45

8.36

2.97

3.82

Table 11: Effect of cognitive training on visual memory performance.

BVMT-R Trial One

Mean
±SD

Pre-Testing

Post-Testing

43.37

46.48

15.56

13.93

Table 12: Effect of cognitive training on delayed memory performance.

BVMT-R Delayed Memory

Mean
±SD

Pre-Testing

Post-Testing

46.41

56.66

15.13

Table 13: Effect of cognitive training on overall recall.

BVMT-R Overall Recall

Mean
±SD

11.06

Pre-Testing

Post-Testing

45.83

42.78

16.54
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Discussion
Neurocognitive training using an individualized treatment
program appears to be an effective intervention providing positive
benefits in the form of improved memory function. This was seen
on pre and post-testing where each patient provided their own
controls. Re-evaluation typically occurred at the same time of day
and often with the same examiner. Patients report improved daily
functioning suggesting the benefit of this program to address the
escalating concern of mild cognitive decline and dementia.
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the brain injured group over time [3-7]. Testing typically was six
months or greater. Medication and sleep are additional variables
that can impact function and are continually tracked in treatment
although not addressed statistically in this study.
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