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Abstract:

In this study, a special training program for the cognitive functions of blind and partially sighted seniors was developed and evaluated. Based on scientifical knowledge of the memory and its age-related changes and on the current cognitive training research, a new training concept was developed to fit especially the visually impaired elderly. The training program was designed to last for three months with three short tape-recorded training units (10 - 15 minutes) a week and a short „homework“ after each session to support the transfer into everyday life. The evaluation study was performed with N = 94 seniors (aged 65 - 95 years,  77 years) that had no more than 5% remaining vision (training group N = 59; control group N = 35). The subjects were examined at three test times (twice before and once after the intervention phase) with nine common memory tests, some of which were adapted for testing blind people. The responder rate reached an average of 85% in the training group. 93% of the experimental subjects regarded the contents of the training as applicable in everyday life and 90 % could name mnemonic techniques that they actually used in everyday life, resulting in a higher satisfaction with the own memory after the training. Neither the initial level of memory performance nor the age of the subject did significantly influence the training increment of memory performance.

Design of the study

This memory training program consists of five tapes. It has been developed on the basis of scientifical knowledge of the memory and the current cognitive training research, with regards to the special needs of visually impaired seniors.

The training is split into three short training units that last between 10 and 15 minutes per week over three months (+ homework to support the transfer into everyday life).

The contents of the training units involve information about memory, its structure, its age-related changes, and ways to influence them by sports, nourishment, relaxation etc. exercises mainly to the following areas: speed of information processing, remembering, recall, concentration and spacial orientation the explanation and utilisation of mnemonic techniques (memory aids).

All subjects of the study passed 3 testing sessions (2 pretests, 1 posttest) with 9 common subtests each (from: HAWIE [1]; NAI [2]; LPF 50+ [3]; MMST [4]; partly modified):

Repeating of numbers forward (ZNV) and backward (ZNR), list of words - free reproduction (WLFR) and recognition (WLWE), calculating (RE), finding similarities (GF), remembering couples of words (WP), finding words (WF; to given letters) and latent learning (LL; reproduction of administered tests).

A training group passed the training program during the intervention phase while a control group did not receive any training.

Additional questionnaires after the first and last testing session collected for example personal data, satisfaction with life, satisfaction with the own memory and subjective health (mostly with 5-step rating scales).

Sample

It was possible to use the data of 94 test persons out of 105. 11 people stopped the experiment, mainly because of illness, accident or death.

The subjects can briefly be characterised as follows:

- sex: 75 % female, 25 % male

- living conditions: 45 % alone, 19 % in old peoples homes, 36 % with partner / 
family

- profession: 27 % academic profession, 53 % profession requiring apprenticeship, 20 % unskilled work / housewife

- eyesight: 73 % remaining vision  5 %, 27 % no light perception

- age: in average 77 years (minimum 65, maximum 95)

- age of loss of sight: in average 58 years (congenitally blindness to maximum 87)

59 of the test subjects were randomly assigned to the training group and 35 subjects served as the control group.  Training and control group did not differ significantly in any assessed variable (p  .01).

10 test sessions were analysed by two different people (leader of experiment and two assistants) in order to prove the objectivity of the test environment. The inter-rater-reliability varied between r = .99  and r = .100, depending on the subtest.

Results

The participants of the training group have been able to increase their performance significantly during the training (.28 z, p = . 000). The performance of the members of the control group however decreased during the intervention timeframe (.02 z). The responder rate in the training group was 85 % altogether, i.e. 85 % of the participants of the training group have been able to increase their mean performance between the second test (pretest) and the third test (posttest).

Figure 1: Pre- and posttest mean performance in control and training group
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*p ≤ .05, **p ≤ .01, ***p ≤ .001

The MANOVA revealed, next to a significant effect of Group FGroup = 10.70 (p = .002) and a significant effect of Time of Testing  (pre - post) FTime of Testing = 14.83 (p = .000), an overall significant effect of the interaction FGroup x Time of Testing = 20.37 (p = .000). It is therefore obvious that the measured difference is the effect of the training, despite a pretest performance difference between the groups.

As a matter of fact, the possibility to change cognitive abilities by training differs, whether fluid abilities are concerned, which are speed-related, age sensitive and relevant for everyday life, or whether crystallized abilities are concerned, which are knowledge-related and age stabile. As the emphasis of this training program clearly lies on the fluid abilities, both abilities are now analysed separately.

The following figure proves that the training program increases the fluid performance more than the crystallized one, by .47 z as compared to a performance increment of .09 z with the crystallized abilities.

Figure 2: Fluid and crystallized performance increments in control and training group
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The fluid performance increment in the training group exceeded the crystallized performance increment by .38 z and the one of the control group by .46 z (MANOVA: FGroup = 14.31, p = .000; FTime of Testing = 27.09, p = .000; FGroup x Time of Testing = 23.53, p = .000). The crystallised performance did not show any significant effects.

The following chart of the responder rates displays the changes of the subtest results during the intervention phase (in the training group)

Figure 3: Responder rates of the subtests in the training group (N = 59)[image: image4.wmf]-0,1
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It is clear to be seen, that the biggest performance increases could be accomplished in the two fluid subtests „Remembering Couples of Words“ (WP; FGroup x Time of Testing = 28.25, p = .000) and „Finding Similarities“ (GF; FGroup x Time of Testing = 19.87, p = .000).
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Figure 4: Performance increments of the subtests in control and training group

The performance increases of the subtests are now presented in one figure in order to investigate which test performances have been increased during the intervention phase in the training group in contrast to the control group.

As the test situation cannot be translated one-to-one into the problems of everyday life, the aspects of memory concerning everyday life are now investigated.

93 % of the training participants confirmed that they were able to use also in everyday life what they had learned during the training program.

Before the training, only 10 % of the participants of the training group and 14 % of the members of the control group used mnemonic techniques (no significant difference between the groups). After the memory training, 90 % of the participants of the training group mentioned that they actively used memory aids in everyday life (between group difference: t-test, p = .000). The most frequently used techniques in everyday life were:

- visualisation (use of mental images: 31 %),

- techniques enhancing memory for names (20 %) and

- techniques enhancing memory for numbers (20%).

The questionnaire rating revealed that the satisfaction with the own memory in the training group was bigger after the training than before (Wilcoxon-test; p = .035). And also the correct evaluation of the own cognitive abilities improved measurably.

The subjects have been asked directly about their overall satisfaction with the training program in the final questionnaire. 90 % of the training participants replied that they were satisfied or very satisfied with the training program (see figure 5).

53 % considered the contents to be very interesting, 39 % as interesting, 7 % mediocre and 2 % less interesting (not interesting: 0 %).

Furthermore, 98% of the participants have been able to understand every single training unit, 43 % felt the level of difficulty just right, 23 % partially too easy, 34 % partially too difficult.

Figure 5: Overall satisfaction of the subjects (training group) with the training program
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There was no significant correlation (rho) between the performance increase and the satisfaction with the training program, i.e. the training program was also appreciated by those who did not profit too much from it.

The compliance of the participants was also quite good. 93 % accomplished all exercises, 78% always did their homework, 15 % did it irregularly. The homework took 10 minutes in average. 34 % of the participants mentioned (unquestioned), that they had listened and worked through the units several times. There was however no significant correlation between the training duration and the performance increment.

The correlation (Bravais-Pearson) between age and mean performance was r = -.37 (p = .000).

There have also been significant correlations between the age of loss of sight, the duration of blindness and the satisfaction with life. A high age of loss of sight correlates with a lower satisfaction with life (rho = -.33, p  .000) and the duration of blindness correlates positively with a higher satisfaction with life, before as well as after the training (rho = .31, p  .01 bzw. rho = .33, p  .000).

The age of loss of sight and the duration of blindness effected the performance in a similar way as the satisfaction with life, which was again significantly correlated to the performance (rho = .25, p  .05 bzw. rho = .28, p  .01). The later the blindness occurred, the worse the mean performance (r = -.27, p  .01) and the longer the duration of blindness, the better the mean performance (r = .19).

Sex, family, conditions of life, profession, degree of vision impairment or the previous participation in a different memory training did not result in significant performance differences.

There was no significant correlation between the age of the subjects and their performance increment (r = -.08, p = .618). There was as well no significant correlation (r = -.07, p = .549) between the pretest performance and the performance increment.

Figure 6: Relation between performance in pretest and performance increment
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There were furthermore no significant correlations (rho) between the training increase and profession, participation in previous memory training, family, sex, degree of vision impairment, living conditions (alone vs. together with someone), the subjective health status, the satisfaction with ones own life or the satisfaction with the own memory before the training.

These results show clearly, that the training can be done with comparable success at any age, independent of any previous knowledge or any other conditions. Every test subject has been able to reach the same performance increment regardless of the pretest conditions.

The performance scores did not leverage during the training for example by a ceiling effect.

Discussion

I would like to close this summary with a brief comparison to a different study where also crystallized and fluid abilities have been trained in a multifactorial training.

In the SIMA-Project (University of Erlangen-Nürnberg), the subjects reached significant increases in the cognitive status (average of different fluid and crystallized test scores) of .40 z (control .01 z) during a training program that lasted for 9 months (fluid performance increment: .45 z; control .06 z; Oswald et al., S. 117/118 [5]).

In the present thesis, a significant increment in the mean of the cognitive performance is revealed, reaching .28 z (control -.02 z), with a significant mean increment in fluid performance of .47 z (control .01 z) after only three months. This shows that the emphasis  of the training clearly lies on the fluid abilities.

The fact that 90 % of the training group used mnemonic techniques in everyday life after the intervention and the increased satisfaction with the own memory makes me hope that not only the near transfer from the exercises to related tasks took place, but also a far transfer that might have increased the competence in dealing with everyday problems, enhancing independent living of the seniors.

Even if the independence of living could not be explicitly examined, many verbal comments and thankful letters showed that the training program did not only improve the test performance, but it made the weekday remarkably easier („I will never misplace my keys again.“). In some cases, even a social relationship has developed with the “voice on the tape”. This tendency can be illustrated by a final citation from an old lady that lost her sight a short time ago:

„This training was like a ray of the sun shining into my new, not always sunny world. I want to thank you.“
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				Versuchsgruppe		Kontrollgurppe

		fluide Leistung vorher		0.13		-0.22

		fluide Leistung nachher		0.59		-0.19

		kristalline Leistung vorher		0.08		-0.13

		kristalline Leistung nachher		0.14		-0.21

				Versuchsgruppe		Kontrollgruppe

		fluider Trainingsgewinn		0.46		0.05

		kristalliner Trainingsgewinn		0.07		-0.06

				Versuchsgruppe		Kontrollgruppe

		WL vorher		0.07		-0.12

		WL nachher		0.42		0.06

				Versuchsgruppe		Kontrollgruppe

		ZNR vorher		0.17		-0.29

		ZNR nachher		0.47		-0.41

				Versuchsgruppe		Kontrollgruppe

		GF vorher		0.11		-0.19
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		RE nachher		0.27		-0.17

				Versuchsgruppe		Kontrollgruppe

		WF vorher		0.13		-0.22

		WF nachher		0.44		-0.06

				Versuchsgruppe		Kontrollgruppe

		WLW vorher		0		0

		WLW nachher		-0.21		-0.51

				Versuchsgruppe		Kontrollgruppe

		LL vorher		0.17		-0.29

		LL nachher		0.12		-0.32

				Versuchsgruppe		Kontrollgruppe

		Leistungsmittel vorher		0.11		-0.18

		Leistungsmittel nachher		0.39		-0.2

		Leistungsdifferenz vorher-nachher (in z)		Versuchsgruppe		Kontrollgruppe

		WL		0.35		0.18

		ZNV		0.14		0.05

		ZNR		0.3		-0.12

		WP		0.95		0.07

		RE		0.17		0.01

		GF		0.59		0

		WF		0.31		0.16

		WLW		-0.22		-0.51

		LL		-0.05		-0.03

				Anteil der Teilnehmer (N = 59)

		sehr interessant		53%

		interessant		39%

		mittelmäßig interessant		7%

		nicht interessant		2%

				Anteil der Teilnehmer (N =  59)

		sehr zufrieden		54%

		zufrieden		36%

		mittelmäßig zufrieden		10%

				Percentage of subjects (N = 59)

		very contented		54%

		contented		36%

		mediocre		10%





Tabelle1

		0

		0

		0



Anzahl

Anteil der Teilnehmer (N = 59)



Tabelle2

		0

		0

		0

		0

		0

		0

		0

		0

		0



r (Alterskorrelation der Tests beim 2. TD)

RHO



Tabelle3

		0		0

		0		0



**

***

***

*

*

**

Anteil der Personen

Anteil der Teilnehmer (N = 44)

0

0

0

ZNV vorher

ZNV nachher

z



		0

		0

		0

		0



Anteil der Teilnehmer (N = 59)



		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



Versuchsgruppe

Kontrollgruppe

Leistungsdifferenzen vorher - nachher (in z)



		0

		0

		0

		0

		0

		0

		0

		0

		0



***

***

WL vorher

WL nachher

z

0

0

0

0

**

WLW vorher

WLW nachher

z

0

0

0

0

*

Versuchsgruppe

Kontrollgruppe

z

0

0

0

0

***

Anteil der Teilnehmer (N =  59)

0

0

0

**

r (Alterskorrelation der Tests beim 2. TD)

r



		



**

**

***

*

*

Versuchsgruppe

Kontrollgurppe

z

0

0

0

0

0

0

0

0

***

***

***

*

*

ZNR vorher

ZNR nachher

z

0

0

0

0

*

***

WP vorher

WP nachher

z

0

0

0

0

***

*

*

RE vorher

RE nachher

z

0

0

0

0

*

*

WF vorher

WF nachher

z

0

0

0

0

**     *

LL vorher

LL nachher

z

0

0

0

0

*

Leistungsmittel vorher

Leistungsmittel nachher

0

0

0

0

***

*

***

GF vorher

GF nachher

z

0

0

0

0

***

Percentage of subjects (N = 59)

0

0

0



		






_145689316.doc


Performance increment (in z)







Performance in pretest (in z)







1,5







1,0







,5







0,0







-,5







-1,0







-1,5







1,5







1,0







,5







0,0







-,5







-1,0







data







linear regression












_102743368.doc


-0,1







0







0,1







0,2







0,3







0,4







0,5







fluid performance increment 







crystallized performance increment















z







training







control 







***












_96583280.doc


-1







-0,5







0







0,5







1







1,5







WL







ZNV







ZNR







WP







RE







GF







WF







WLW







LL







Performance increment (in z) 







training 











control 











***







***












_76571080.xls
Diagramm1
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Tabelle1

		VPnr.		WL		ZNV		ZNR		WP		RE		GF		WF		WLW		LL		mitt3-2z								94 OK

		4		0		1		0		1		0		0		1		1		0		1				1 heißt besser,

		5		1		1		1		1		0		1		1		0		0		1				0 heißt gleichbelibend oder schlechter

		6		1		0		0		1		1		1		1		1		0		1

		7		1		0		0		1		0		1		1		0		0		1

		8		0		1		1		1		1		1		1		0		0		1

		10		0		0		0		1		0		0		1		0		1		1

		13		1		1		0		1		0		1		0		1		0		1

		14		1		0		0		0		1		1		1		0		0		1

		16		1		0		1		1		1		1		1		0		0		1

		18		1		0		0		1		1		1		1		0		1		1

		19		0		0		0		1		0		1		1		1		0		1

		23		0		1		0		0		0		1		0		0		0		0

		28		0		0		0		1		0		1		1		0		0		0

		29		1		0		0		1		0		0		0		1		0		1

		35		0		0		0		1		1		1		0		0		0		0

		36		0		0		0		1		0		1		0		0		0		0

		37		0		0		0		1		0		0		1		1		0		1

		40		1		0		0		1		0		1		0		0		1		1

		41		0		1		0		0		1		0		1		0		0		1

		43		0		0		1		0		1		1		1		0		0		1

		45		0		0		0		1		1		1		0		0		1		0

		47		1		1		0		1		1		1		1		0		0		1

		48		0		1		0		1		1		1		1		1		0		1

		49		1		0		0		1		1		1		0		1		0		1

		50		1		1		1		1		0		1		1		0		0		1

		51		1		1		1		1		1		1		1		0		0		1

		52		0		0		0		1		0		1		1		0		0		1

		53		0		1		1		1		0		1		0		0		1		1

		54		0		0		1		0		1		1		1		0		0		1

		55		0		0		0		1		0		1		0		0		0		0

		60		1		0		0		1		1		1		1		1		0		1

		64		1		0		1		1		0		0		1		1		1		1

		65		1		0		0		1		1		1		0		1		1		1

		66		1		0		1		1		1		1		1		1		1		1

		67		1		0		1		1		1		1		1		1		0		1

		68		1		0		1		1		0		1		0		0		0		1

		70		0		1		1		1		0		1		0		1		0		1

		71		0		1		0		1		1		1		1		0		0		1

		72		1		0		0		1		1		1		1		1		0		1

		73		1		0		1		1		1		1		1		1		1		1

		74		0		0		0		1		0		1		1		0		1		1

		75		1		1		1		1		0		1		1		0		0		1

		76		0		1		1		0		1		1		1		0		1		1

		77		1		1		0		1		1		1		1		1		1		1

		79		1		0		1		0		1		1		1		0		1		1

		80		1		0		0		1		1		1		0		1		0		1

		84		0		1		0		1		1		1		0		0		1		1

		85		1		0		0		1		0		1		0		0		0		0

		86		0		1		1		1		0		1		0		0		1		1

		88		0		1		1		1		0		0		0		0		1		1

		89		0		1		1		1		0		0		0		0		0		1

		91		0		0		0		0		1		1		1		0		0		0

		92		1		0		0		1		1		1		0		0		1		1

		96		1		1		0		1		1		1		0		1		1		1

		99		0		0		1		0		0		1		1		0		0		0

		101		1		0		0		1		1		0		1		1		0		1

		102		1		0		0		1		0		1		0		1		0		1

		105		0		1		0		1		1		1		1		0		0		1

		106		1		0		0		1		0		0		1		1		0		1

		Summe		31		22		21		50		31		49		37		22		18		50

		1		1		0		0		0		0		1		0		0		0		0

		2		0		0		0		0		0		0		0		0		1		0

		9		1		0		1		1		0		0		0		1		0		1

		12		0		0		0		1		1		1		0		1		0		1

		15		0		1		0		1		0		0		1		0		1		1

		17		1		0		0		1		0		0		0		0		0		0

		20		1		0		0		1		1		1		1		1		0		1

		21		1		0		0		0		1		1		0		0		0		0

		22		1		1		0		0		0		0		1		1		0		1								94 OK

		24		1		0		1		0		1		0		1		0		1		1

		25		1		0		0		0		1		1		1		0		0		1

		26		0		1		1		0		0		0		1		1		0		1								Mittelwert		84.75%

		31		0		1		0		1		0		0		0		0		0		0

		38		0		0		0		0		0		1		0		0		1		0

		39		1		0		0		0		0		0		0		0		0		0								Einzeltest		Responderrate

		42		0		0		0		0		1		1		0		0		0		0								WLFR		53%

		44		0		1		0		0		1		1		0		0		0		1								ZNV		37%

		46		1		0		1		1		0		1		1		0		0		1								ZNR		36%

		57		1		0		0		0		1		0		1		0		1		1								WP		85%

		58		0		0		0		0		0		0		0		0		0		0								RE		53%

		59		0		0		0		1		0		0		0		0		0		0								GF		83%

		61		1		0		1		0		1		0		0		0		0		1								WF		63%

		62		0		1		0		0		0		1		0		0		0		1								WLWE		37%

		63		0		1		0		1		1		0		0		1		1		1								LL		31%

		78		0		0		0		0		1		1		1		0		0		0

		82		1		0		0		1		0		1		1		1		1		1

		83		0		0		1		1		1		1		1		0		1		1

		87		0		0		0		0		0		0		1		0		1		0

		90		1		0		0		0		1		1		1		0		1		1

		93		0		1		1		0		1		0		1		0		1		1

		94		1		0		0		0		0		1		0		0		0		0

		95		1		0		0		1		1		0		1		0		1		1

		100		1		0		0		0		0		0		0		0		0		0

		104		1		1		0		0		0		0		1		1		0		1

		107		0		0		0		0		0		0		0		0		0		0

												Responderrate Mittelwertsverbess+F69erung insg. 85%
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