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Abstract Aimofthe study was to examine whether dolphin assisted therapy has an effect at all and how a possible effect
can be explained. 220 young handicapped patients underwent a dolphin assisted therapy in Eilat, Israel, and Key Largo,
Florida, U.S.A. In a pre-post-follow-up design the efficiency of the treatment was tested by a questionnaire with a five-point
Likert Scale that was administered to parents as well as teachers and therapists at home, respectively. Subjects were asked
before the therapy, six weeks after the therapy and in Key Largo also six month later. Factor analysis of the items resulted in
four factors: cognition, emotion, conspicuous behavior and motor skills. Internal consistency was satisfying (Cronbach’s
alpha lies between .600 and .926). Correlations between the teacher’s/therapist’s judgements and parents’ ratings ranged
from.411to .533. Since the ratings of teachers and therapists at home can serve as a criterion of external validity, results can
be assessed with regard to their validity. In all four domains parents as well as teachers/therapist perceived an improvement.
This was also true after six month where the raters observed a further progress. Therefore, results suggest that dolphin
assisted therapy had positive effects for children and adolescents under investigation. The therapy procedure differed
remarkably in Eilat and Key Largo which support the assumption that the dolphin himself and not other additional conditions

is the main condition for the outcome.
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1. Introduction

Dolphin therapy or dolphin assisted therapy (in the
following always labeled as dolphin therapy) has received
critical discussion. A range of studies report that dolphin
therapy is successful (Nathanson,[1]; Dilts,[2]; Humphries,
[3]; Likuraet al.,[4]; Lukina,[5]; Kohn,[6]; Dilts, Trompitsch
&Bergquist,[7]. Other studies focus on specific aspects of
dolphin therapy such as changes in interaction and
communication of patients and their parents (Breitenbach, v.
Fersen, Stumpf & Ebert,[8]) or interaction between dolphin
and patient (Poizat,[9], Stenczel,[10]; Beeck,[11]. Dolphin
therapy is also viewed as a special case of animal assisted
therapy (Kruger & Serpell,[12]; Prothmann,[13]; Serpell,
Coppinger, Fine & Peralta,[14]. Skeptical and negative
evaluation of dolphin therapy is presented by Scheer[15] and
Marino & Lilienfeld[16]. Humphries’[3] critical assessment
of six studies points out the necessity to conduct further
studies in order to prove the effectiveness of dophin therapy.
This paper reports empirical findings about dolphin assisted
therapy in two different geographical locations. This
investigation may provide preliminary answers to the four
main hypotheses elaborated below.
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1.1. First Question: Does the Dol phin Really Play the
Major Role?

The attempt to proof the effect of dolphin therapy is
connected with several difficulties. One of the problems
consists of the fact that there are many different dolphin
therapy programs offered that differ in many ways.
Furthermore, besides the contact with the dolphin there is a
number of supporting measures, so that it must be clarified
whether the actual experience of interacting with the dolphin
is the one that has the healing and helping effect.

Two quite different therapy forms were incorporated into
this investigation and research, the Dolphin Human Therapy
in Key Largo, Florida, and the Dolphin Reef in Eilat, Israel.

Nathanson, director of the Dolphin Human Therapy, leads
the effects back to the interaction of three components:
Water — Dolphin - New environment. By means of water,
relaxation, pain reduction and decrease of fears and
depressions is reached.

According to Nathanson’s opinion, the dolphin itself has
an effect on the handicapped child due to its intelligent
adjustment, its harmonious and aesthetic qualities and due to
the relaxing, but at the same time also concen-
tration-increasing characteristics.

Nathanson builds however particularly on the positive
reinforcement effect - a term from behavior therapy. This
means that the dolphins are used as reward for desirable
mental, physical or emotional reactions.
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On the contrary, the program of Dolphin Reef in Eilat,
structured and conceived by Sophie Donio, provides the free
interaction with the dolphin. Spontaneous experience, the
special experience of touching, looking at and common
swimming are regarded as crucial. This means that Donio
pursues rather an emotional (experience-oriented) approach.
The animals in the Reef behave quite differently than the
trained animals in Key Largo. Their behavior is specific
according to their species and is affected less by precise
reactions taught to themby their trainers. They get near when
they want to and approach humans only on own initiative.

In contrast to this, the dolphins at the Key Largo facility
carry out a sometimes artistic scenario with children and
adults: They push themat their feet or pullthemon the dorsal
fin through the water and “shake hands” with them by
offering their fins in upright position.

Can one expect that two quite different therapy forms
show a similar outcome? If this is the case, we may assume
that the special experiences with the dolphin play a decisive
role in the therapy. Therefore, the costs of such therapy
would be justified because the dolphin would not be
replaceable by other measures.

Hypothesis 1: Dolphin therapy helps independently of
any specific procedure and its basic therapeutic conceptions.
This assumption is assisted by prior results mentioned above.

1.2. Second Question: For which Type of Impairments
does Dol phin Therapy Actually Help?

As will be demonstrated, the treated group of children and
adults exhibits different types of defects and impairments.
Usually it is expected that there is a correspondence between
the type of impairment and a specific treatment. A general
positive effect independently of a specific handicap would
throw a new light on dolphin assisted therapy insofar as its
effect cannot be described as one single causal pathway.
Results will show that there is indeed a comprehensive effect
of the therapy.

Hypothesis 2: The effect of dolphin therapy depends of
the type of impairment.

1.3. Third Question: Can the Effect of Dol phin Assisted
Therapy be Proven at All?

The most important effect is surely not to be expected in
physical improvement, as for example with Cerebral
palsy, but rather in the psychological realm, i.e. for mental
and social skills, e.g. improvement of the attention and
concentration span, of communication, of emotional
experiences and of the behavior problems. The two most
important ways of proving such effects probably are
objective tests and the judgments of parents and therapists.

The first possibility has been disregarded because children
and young people affected live in different areas around the
world, which makes it impossible to organize cost efficient
visits before the scheduled therapy. Beside this
organizational reason, there is also another limitation: the
strong impairment of many children makes it very difficult to

Dolphin Assisted Therapy Works: Scientific Findings from Eilat and Florida

apply standardized tests that offer characteristic values for
the vast extent of impairments.

Therefore, the only survey available was for the experts.
In this case, the prior experts are the parents, who know their
child best and are dedicated to his/her daily care. Another
group ofexperts is formed by the therapists and teachers who
regularly treat the children and evaluate progress or regress.
However, judgments of both groups may also be unreliable,
because opinions may vary strongly depending upon
mo mentary impressions, the mood on that particular day and
the motivation to answer the survey.

For this reason, how reliable the opinions really are, must
be carefully evaluated. There are good references for the
reliability of these opinions. If both groups agree about how
and to which extent the skills of the child have improved
after the therapy, then the conclusion can be drawn that the
therapy was successful.

Hypothesis 3: If there is at least a partial agreement
between the ratings of parents and the ratings of teachers and
therapists, a certain objective efficiency of dolphin therapy
can be assumed.

1.4. Fourth Question: Straw Fire or Continuous Glow?

What would have been gained, if dolphin assisted therapy
that is related to substantial costs, which are not yet covered
by health insurance companies, a long journey and a high
commitment of the parents would only produce short-term
successes and the effect then fades away? Surely - the deep
emotional experience through the contact with the dolphins
is agreatgift, but dolphin assisted therapy should mean more
than that, especially when the question arises if health
insurance companies shall cover the costs of treatment.

Therefore the survey was conducted three times among
the “experts” —the parents: At the beginning of the therapy,
six weeks after the therapy and half a year later.

If the positive effect continues or is reinforced, it may be
concluded that dolphin assisted therapy crucially contributes
to the patients’ improvement, whereby the combination with
running long-term therapies may represent a contributing
factor to the outcome.

Hypothesis: we expect the maintenance of a therapeutic
effect over a longer period of time..

2. Method

The whole scientific research was led and imp lemented by
Nico le Kohn, under the supervision and organization of Rolf
Oerter.

The research followed guidelines of the Declaration of
Helsinki and Tokyo for humans, and was approved by the
institutional human experimentation committee or
equivalent, and that informed consent was obtained.

2.1. Instruments of Investigation

Data of parents and therapists could be included based on
designed and prearranged interviews and evaluation scales,



International Journal of Clinical Psychiatry 2013, 1(1): 1-16 3

neuro-pediatric examination by doctors, microanalysis of
videos showing the human- animal interaction and the
systematic behavior observations of the veterinarians.

The implemented survey procedures were based upon the
relevant requirements of the special therapy methods in the
USA and in lIsrael, and were therefore applicable only to
them.

As follows, we will be limited to the parents’
questionnaire as well as the judgments of the therapists at the
respective residence of the participants. They data received
fromthe questionnaire represent the subjective evaluation of
parents and therapists/teachers. The questionnaire comprised
mainly items regarding competencies and behavior of the
patients. Parents were asked to evaluate their child based on

a questionnaire of 36 specifics items on a five-subdivision
scale: 0 =never; 1 = rarely; 2 = sometimes; 3 = often; 4 =
always.

The questionnaire with 36 items is subdivided into two
parts. The first part (consisting of 24 items) concentrates on
the competencies of the patient (e.g. attention,
independence), whereas the second part (consisting of 12
items) focuses on behavior observations (e.g. general unrest,
aggressiveness). Altogether six dimensions are covered,
from which five refer to competencies - cognitive
development, social development and autonomy, language
development, emotional development and motor function.
The sixth dimension refers to behavioral problems. Table 1
gives an overview of the categories of the sixdomains.

Table 1. Domains of the questions posed inthe parents’ interview and the questionnaire for Therapists andteachers

cognitive social development language emotional motor conspicuus behavior
development development development development
distractibility
Lo aggression
. discipline
attention eating behavior unrest
eye contact . - . auto-aggression
D social contact emotional fine motor -
initiative o . - anxiety
concentration motivation language expression: skills ritual behavior
independence vocalization happiness gross motor . .
school self-confidence sadness skills insomnia
achievement . . stereotyped behavior
. social behavior . -,
comprehension defiance/opposition
lack of self-control
paddies

Table 2. Flow-chart ofthe investigstion

6 weeks before
Dolphin therapy First examination
Medical examination at the neuro-pediatric center in Remscheid
Parents interview
Rating of teachers/therapists
Dolphin therapy
USA/Eilat
ﬂ Video-tapes (only in Israel)
6 weeksafter
Dolphin therapy
Post-examination
Medical re-examination at the neuro-pediatric center in Remscheid
Parents interview
Rating of teachers/therapists
6 month after Follow-up
Dolphin therapy Parents interview (only in USA)
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At the end of the questionnaire parents indicated how they
had found out about dolphin assisted therapy, and described
their expectations and the therapeutic expectations about
dolphin assisted therapy.

The questionnaire was to be submitted three times: before
therapy, directly after the therapy and six months later.
Based on the responses of the parents or other reference
persons the questionnaire prior to therapy includes the
“prehistory of the child”, beginning with the personal data
such as name, age, address and who fills outthe
questionnaire, followed by the general description of the
impairment, as well as information in reference to when the
child began to talk and which therapies and supporting
measures have been taken up to that point. The last question
specified required information regarding medical procedures,
early child development, school history, special
developments, therapies in Kindergarten, early support at
school and private measures.

Parents had to give detailed information how and to which
treatments the child has been exposed to in reference to
his/her illness. Lastly, they must provide information
concerning experiences with animals (e.g. to what extent the
child has had experiences with animals and which kind of
relationship the child has with the animal), followed by the
question whether the child has experience with water (e.g.
whether the child fears water or whether it is happy in the
water). These questions were skipped in the interview after
the therapy. Table 2 shows the flowchart of the longitudinal
study.

Questionnaires were distributed to the 220 dolphin aid
families, who were enrolled at Dolphin Human Therapy
(USA). After completion and delivery, a total of 162 pre- and
post-interviews, 144 follow-up interview and 99 interviews
with therapist/teachers could be collected, corresponding to a
return ratio of 83.77 per cent.

2.2. Procedure

The investigation and data collection for this study took
place from October 2000 until December 2002. Nicole Kohn
conducted the ten video recordings at Dolphin Reef herself,
and controlled the distribution and collection of the
questionnaires. She organized the recordings in Key Largo
as well.

Due to the fact that annually only twenty-five children can
participate in a dolphin assisted therapy at the Dolphin Reef,
and that a certain amount of cancellations must be expected,
the authorrequested mid February 2001 that the organization
dolphin aid allow her to contact the parents who enrolled
their children to the DHT (Key Largo). It was decided to
send an information letter though the organization to inform
the parents about the goal and procedure of the study
requesting their participation. Furthermore, a declaration of
consent was attached.

Afterthe declarations of consent had been sent back by the
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parents, DHT’s program could be included into the study at
the beginning of March 2001.

In June 2001 Kohn joined DHT (Dolphin Human
Therapy) in Key Largo for one week to gain a personal
impression of the project and to learn about the exact
operational sequence. In order to ensure a continuous and
comprehensive data acquisition, dolphin aid supported the
research further by providing a research assistant from July
through December 2001 whose task was to support
parents at DHT on-site to fill out the questionnaires and
make the necessary video recordings. For this purpose,
shortly before her departure to the USA, the research
assistant participated in an application training that lasted
several days, and received targeted instructions from Nicole
Kohn. After her return she was responsible from January to
August 2002 to continue working and handling all incoming
questionnaires that had been taken over by Nicole Kohn up
to this time.

In Israel it took some time at the beginning to build a basis
of trust. Nevertheless, cooperation improved continuously
and proved to be very productive at the conclusion of the
study. Since there were substantial language difficulties with
the families that participated in Israel the questionnaire was
translated in the course of the time into English, French and
Hebrew. The questionnaires returned by the parents were
partially incomplete and sometimes very hard to read.
Furthermore, the translation into German turned out to be
rather difficu lt.

2.3.Sample

The children and adolescents that underwent the
investigation, came from Europe, Israel and USA, one
family hailed fromthe Arab Emirates. Since the participation
in dolphin assisted therapy resulted from the parents’
initiative, the medical conditions and the medical diagnoses
are collectively inhomogeneous. Therefore, the participants
are categorized in groups. Since the data of the medical
conditions is based exclusively on information provided by
the parents, the indicated medical diagnoses are not subject
to an established medical classification like ICD 10, but
rather according to disorders with the super ordinate goal of
creating a possible comparison chart. Table 3 provides a
representation of the grouped disorders from the USA, and
table 4 from Israel.

The age of the 162 participants in the USA was between
two and 30 years at a midd le value of nine years (dispersion:
5.09). Participants were most strongly represented in the age
of three to ten years (67.8 per cent). In Israel the ages of the
31 participants were between five and 23 years at a middle
value of 11.3 years (dispersion: 3.9). Participants were most
strongly represented in the age of seven to eleven years
(54.84 per cent). The group from the USA consists of 53.1
per cent males and 46.9 per cent females, the Israel sample
consists of 71 per cent males and 29 per cent females.
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Table 3. Didgribution of the participants accordingto disorder from the USA

USA Total sample male female

N % n % n %
Genetically based complex disorders 19 117 10 52,6 9 474
Down syndrome (110)
Encephalopathy afte rinflammation 5 31 3 60 2 40
Meningitis, Encephalitis (120)
Encephalopathy after traumatic 3 8 9 69.2 4 30,8
ewent CP, vegetative sate, craniocerebral
Injury (130)
Encephalopathy with Spasticity
CP (140) 20 123 12 60 8 40
CP plus epilepsy (141) 23 14.2 13 56.5 10 435
Encephalopathy withoutSpasticity
General development retardation (150) 28 17.3 14 50 14 50
Epilepsy (151) 5 9.3 8 53.3 7 46.7
Other disturbances without
spagticity (152) 18 111 8 444 10 55.6
Psychological and behavioral disorders
Autism (160) 12 74 6 50 6 50
Marginal group
Tumor, cerebral sclerosis,
kidney insufficiency (170) 5 3.1 2 40 3 60
No specification 4 25 1 25 3 75
Total 162, 100 86 100 76 100

Table 4. Disribution ofthe participants accordingto disorders from Israel

Israel

Genetically based complex disability
Down syndrome (210)
Encephalopathy with Spastic

CP (240)

Encephalopathy without Spastic
General development delay (250)
Multiple handicapped (251)

Psychological and behavior disturbances

Autism (260)

ADHD (261)

Emotional problems (265)
Leaming disturbances (266)
Marginal group
Braintumor, deaf (270)

No indication

Total

3. Reliability and Validity of the Data

The order of items as shown in table 2 of the six content
areas does not ensure that the rater (parents and therapists)
arrange the categories in the same manner. a factor revealed
“conspicuous behavior” (factor 2), “motor function” (factor
3) and “emotion” (factor 4). However, the dimensions
attributed initially to “language” could not be assigned
clearly to a factor. Factor 1 consists of items, which had been
classified initially under both dimensions “cognition” and
“social- emotional behavior”. The fifth factor consists of the

n %
5 16,1
3 97
3 97
2 6,5
5 16.1
5 16.1
2 65
3 9.7
3 9.7
31 100

items “sleep disturbances” and “rituals”, which were
classified before under conspicuous behavior.

The total percentage rate of tolerant discrepancy is a
satisfactory 64.9 percent, the inter-correlations of the slanted
rotating factors is predominantly below .20, only the factors
1 and 4 correlate with .37. Extraction method: Main
component analysis; Rotation method: Oblique rotation with
Kaiser-normalization; the rotation is convergent in the 7"
Iteration.

Table 5 represents an overview of the factors that served
as a basis for data analysis.
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Table 5. Loadings of five extracted factors (parents’ ratings before
therapy)
Cognition Loading
Attention 0.824
Undergtanding 0811
Cooperation 0.780
Discipline 0.774
Eye contact 0.666
Concentration 0.665
Mot ivation 0617
Conspicuous behavior
Intemperance 0.824
aggressiveness 0.812
Attack or fit (rage) 0.783
Auto aggressiveness 0.696
Defiance, opposition behavior 0.635
Motor skills
Gross motor Kills -0.930
Fine motor ills -0.861
Initiative -0.532
Emotion
Sadness 0.868
Happiness 0.787
Remainder factor
Sleep disturbance 0.718
Rituals 0.697

Only the initial four factors will be studied, and thus will
be limited to cognition, emotion, and motor and conspicuous
behavior. Each time that we refer to the results of these terms,
it is concerning the sum of the individual items assigned to
the labels, as shown in the above overview.

Consistency for the ratings with regard to the grouped
items is high. Cronbach’s Alpha lies between .600 and .926.
Only the factor “emotion” shows lower values that range
between .535 and .767. Re-test reliability between pre- and
post-ratings lie over .750 for parents as well as for
teachers/therapists. So the scales show satisfying values for
consistency of domain-rating and re-test rating.

Validity of the ratings is assessed by the comparison of
parents’ and TTs’ judgments.

The TT-ratings serve as an external criterion for the
validity of the parents’ ratings. (External validity). Validity
values lie between .411 and .533.

Table 6. Pre-jpog differencesof parents’and TTS’ rating

pre-jpost difference | pre-pod difference
Therapiss and
Parents Teachers
Cognition .51 .48
Emotion .26 .34
Motor skills .58 .55
Behavior 17 .18
Contact capability .40 .52
Independence .46 .37
Self awareness .64 .49
Speech .59 .48

Thus, the initially stated third question could be positively
answered. The judgments are reliable, they can be grouped in
four main categories and they are externally valid since TT’s
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and parents’ ratings show satisfying consistency. Table 6
presents exemplarily results for the factor ‘cognition’

4. Results

4.1. Results I: Therapy Success in the Parents’
Judgments

First we will compare the judgments of the parents before
and after the therapy, as well as six months later; thereafter
we will compare the TT judgments.

For the latter ones, however, only two judgments are
available for each case, before and after the therapy. In both
instances we rely on the results from the USA, because it
represents the largest survey group, and comment on the
results from Israel, which are quite similar, and finally,
according to the provided individual categories. In case of
normaldistribution and equivalent error discrepancy we used
MW-ANOVA); in case of absent normal distribution and
non-equivalent error discrepancy we used the non parameter
marginal models (software: www.ams.med.uni-goettingen.
de).

4.1.1. Factor Cognition

Figure 1 shows that parents judge the factor of cognition
(in which, as described above, co-operation and motivation
are included) after the therapy higher than before and six
months later still higher. This increase is highly significant (p
=0.001). The older children lie higher in the success ratings
six months later than the younger children.

Cognition
32

/
28 ‘
26 / |
04 /
22 o

mean

pre post followup

time

Figure 1. Parents' evaluation of cognition

Parents positioned their child as very high within the
cognition factor after the therapy. This effect aggravate six
months later which is remarkable for two reasons: First, six
months later parents could not recall their former answers, so
a memory effect is unlikely. Second,it seems that the
therapy shows its full effect only gradually. We can assume
that there are enduring effects of dolphin assisted therapy.

In Eilat data exist only before and after the therapy but
also here a significant increase of children’s progress was
rated by the parents. Although the therapy follows other
principles and the child-dolphin contacts are less frequent,
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the parents judge similarly to the surveys of Key Largo.

4.1.2. Factor ‘Emotion’

The assessment of emotion improves continuously after
the therapy. This increase (see also figure 2) is also highly
significant (p = .001). In Israel we have an analogous result.
Within the factor of emotion the assessment of children’s
evaluations was significantly more positive after the therapy.

There were also gender and age differences. From the
parents’ point of view, contrary to the older girls, the
younger girls profit stronger from the therapy. In the group
of boys there were no such age differences, they all showed
improvement in the parent’s rating.

Bmoation
36
34 N 345
= 32 /‘(-3,“’/
g 3
E recrill
28
26
24 T T
pre post follow up
Time

Figure 2. Parents’ evaluation of emotion

4.1.3. Factor ‘Motor Function’

In the factor Motor the results are the same as before: a
highly significant increase is shown after the therapy, which
still continues after six months. Compared to the younger
children, the older children still showed a strong increase
six months after the therapy. The results in Israel were
similar, and showed an increase in parents’ assessment,
which was, however, flatter than the American group. Age or

gender differences were not found.

Motor skills
28
26 4 262
24 /Z.ﬂ:/
§ 22
£ 2
18 178
16 T T
pre post follow up
Time

Figure 3. Parents’ evaluation of motor ills

4.1.4. Conspicuous Behavior Factor

As can be shown in figure 4, the reported conspicuous
behavior decreases, and the curve is descending. Thus, the
factor of conspicuous behavior also shows continuous
improvement. However, there are remarkable differences
between subgroups (see figure 5). According to the opinion
of the parents the older male clients did not benefit fromthe
therapy, whereas the younger male clients did. The opposite
happened in the group of girls: The younger did not benefit
fromthe therapy, whereas the older clearly did. These results
are also statistically significant.

The parents’ judgment of the patients from Israel showed
a remarkable decrease of conspicuous behavior. The girls
benefited stronger than the boys from the therapy, but both
sexes showed a decrease of the conspicuous behavior
according to the opinion of the parents. No age differences
could be noted. That is however possibly due to the lower
number of participants (n = 31). The results of some
important individual items are presented as follows:

Conspicuous behavior

12

11 Eal
c 08 ————¢ 086
g 08

0,7

0,6 . .

pre post follow up
Time

Figure 4. Parents' evaluatin of conspicuous behavior
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Conspicuous behavior

14
13 131
12 T~

§ 1 4‘@:5‘8--— S — Aaiy &

- A i

£ % .
0.8
07 o
08
05 . T

pre post followup
time
= Vale/vouns LR Male/old mem  Female/y. Ram Female/o. |

Figure 5. Dfferences in parents' evaluation of younger and older males and females

3,6

Sacial skills

3.4

& 346

3,2

mean

258 L,?g

26
24

pre

post follow up

Time

Figure 6. Parents' evaluation of social skills

4.1.5. Contact Skill

While significant improvements of the contact skills could
be certified in the USA, no significant effects of contact
skills could be noted in the children in Israel. Figure 6 shows
for the US data that the increase continues even after six
months.

4.1.6. Independence

Parents assess acontinuous improvement of independence
for the US sample.
Israel showed the same results. Parents evaluated the

independence of their children higher after the therapy than
before. Like in the USA there were no further effects
concerning age and gender.

4.1.7. Self-confidence

The main effect is shown here in the steady increase of the
self-confidence curve for the evaluation of the parents.
Furthermore, the older children benefited again more than
the younger ones, and six months later the increase in the
measurement is higher for the older ones than for the
younger ones.
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Indepenence
22
i W
© /’I‘(
s 16 / :
@
£ 14
12 M{
1 T T
pre post follow up
Time
Figure 7. Parents' evaluation of independence
Self-confidence
3,4
3,2 /4,—‘9
3
28 /Q',g?
5 26 ~
E 24 ~
22 28
2
pre post follow up
Time

Figure 8. Parents' evaluation of self-confidence

Once again, the same change was observed in Israel. The
self-confidence increased after the therapy according to the
evaluation of the parents. It seems that age and gender play
an important role. In accordance with the analysis of the
statistics the younger girls and the older boys benefited most,
whereas the older girls showed no changes in
self-confidence.

4.1.8. Language

The linguistic talents improve gradually among the
patients from the USA, whereby the main increase lies
between the measurement before and after the therapy.

Influences of age and gender could not be found. In Israel
parents judged similarly. The language competency of the
children lie according to their opinion after the therapy
higher than before.

4.2. Results Il: Teacher/therapist-assessment (TT)

The TT-evaluation took place, as already noted, only
twice: before and after the therapy. The post evaluation six
months later could not be accomplished, because the
therapists and/or other care persons of many patients had
changed.

We present the results of the four areas cognition, emotion,
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motor, and conspicuous behavior once more visually in short  one hand, and therefore assigned lower values in general,

version.

4.2.1. Cognition, Emotion, Motor Function

and on the other hand they have the comparison with many
patients, while such a reference systemis not available to the
parents. Generally speaking however, the similarity of the

In all three areas we find a higher classification after the ~ assessment of the therapy success is astonishing. Figure 10
therapy analogous to the evaluation of the parents. However, ~summarizes the results of cognition, emotion and motor
the scale values are lower than those of the parent’s judgment. ~ skills.

The reason might be that TT judged more carefully on the

mean
IR W erie

mean

2,2

18
16
14
12

language

e 207

pre po st followup

Time

32

28
26
24
22

Figure 9. Parents' evaluation of language Kills

TTs Rating

/ 297

H:ﬂ‘r'//' £ 253
A 23
A
A1
pre post

time

’7- cognition  —® Emotion —s Motorskills

Figure 10. Ratingsof therapists and teachers for cognition, emotion and motor Kills
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4.2.2. Conspicuous Behavior

The conspicuous behavior also shows a parallel course
compared with parents’ evaluation. The evaluated decrease
of the conspicuous behavior is again highly significant.

4.3. Results 111: Comparison of the Disorder Groups

In the following we concentrate on the differences
between disorder groups. As already initially mentioned, the
treated children forman extraordinarily heterogeneous group.

It is naturally of high interest whether dolphin assisted
therapy helps for all groups, or whether it is inappropriate for
some types of disturbances. Furthermore, one must take
into consideration that the initial level of disorder varies
according to the type of disturbance. Consider the contact
skills of autistic people, which lie in general lower than many
other types of disturbances. The motor function is for
instance substantially better for children with Down
syndrome than for children that suffer fromcerebral palsy.

TTs  rating: Conspicuous behavior
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Figure 13. Comparison between disorder groups forthe domain ,motor skills*

The comparisons that follow are taken from judgments of
the parents in the USA, because we dispose of three values
(pre, post, follow-up).

Let’s look again at the evaluation of cognition. All the
seven types of listed disturbances show a gradual increase
even at the third point of evaluation (six months later)
(figurel2).

On the other hand, the motor function shows clear
differences between the groups. As figure 13 shows, the
values of children with encephalopathy after trauma do not
increase after six months. The drastic increases of ratings for
patients with encephalopathy with Spastic and of patients
with cerebral palsy plus epilepsy are remarkable.

The consistent picture clearly changes with conspicuous
behavior. Children with encephalopathy after trauma and
with encephalopathy with spastic do not show a lasting
success. The final values after six months are practically

identical to the initial values. All remaining groups show the
typical gradual steps, only this time reversed as the values of
the conspicuous behavior decrease (figure 14).

From the numerous specific results again three are
selected: the assessment of contact skills, independence and
language.

With regard to contact ability and independence
factors the values for all groups of disturbances increase
gradually, a result that corresponds totally to the earlier
reported results (figure 15 and 16). The assessment of
linguistic achievements however does not follow this
scheme. Mainly, there is no increase in the majority of the
disturbance cases after six months. Children with Down
syndrome are classified equal as before the therapy. This
result is one of the few that does not correspond to the
general picture of constant progress half a year later (figure
17).
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5. Discussion: How does Dolphin
Therapy Work?

Now we are in the position to answer the initially asked
questions, and furthermore, to try a general evaluation of the
efficiency of dolphin assisted therapy.

5.1. Different Forms of Dol phin Assisted Therapy Show
Similar Results

The comparison between Eilat (Israel) and Key Largo
(USA) demonstrate in an impressive way the similarity

pre, post, follow-up

141 CP plus Epilepsy

] 150 . 151

141

160 Autism
general Development delay

Epilepsy

en disorder groups for language skills

between the outcomes of the therapies. However, since the
concepts clearly differ in detail, the success cannot be
ascribed to general conditions like supporting social
measures, the landscape and the water as a wellness
medium, but by the dolphin himself, because he is, to a
certain extent, the only constant factor in the therapy. For
example, in Eilat there is no additional systematic program
for the children as it is the case in Key Largo. The water in
Eilat is rather cool compare with the warm water in Key
Largo. So it seems at least preliminary plausible that
hypothesis 1 is confirmed.
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5.2. The Result of Dol phin Assisted Therapy is Similar in
Different Groups of Disabilities

Particularly remarkable and favorable are the findings
about the effect on different groups of disabilities.
Surprisingly, the effects in the improvement of cognition,
emotion, motor skills and behavior disorder, as well as in
other individual areas (independence, language,
self-awareness, contact ability, social and daily living skills)
can be shown more or less among all groups of disabilities
included in the study. This means that dolphin therapy works
“nonspecifically”, i.e., the promoting influence goes back
less to specific effects, but can be generally observed on the
diverse degrees and types of impairments. It is therefore no
miracle that the interaction with dolphins shows also positive
effects on healthy people who suffer under stress, as is a
longer lastin effect of repeatedly reported.

Of course, this statistically valid general effect does not
mean that success can be recorded for each individual case.
Our results are based upon average group values and the
dispersions. Since mean differences are significant in spite of
high individual variance, the overwhelming majority of
subjects profits from the therapy.

So, Hypothesis 2 could not be confirmed. It seems that
dolphin therapy works nonspecifically.

5.3. Dol phin Assisted Therapy has a Long Term Effect

Perhaps the most important findings of our data lie in the
proof that between the evaluations of the competencies a
thorough increase takes place even six months after the
therapy. The new updated higher evaluation results of the
progress cannot be reduced to a memory effect, because the
parents surely do not remember their assessment six months
earlier.

The increased values in the evaluation half a year later
confirmthe past sporadically gained knowledge that dolphin
assisted therapy does not show its main effect immediately,
but that it rather increases within a longer term after the
therapy.

Since the first evaluation was performed six weeks after
conclusion of the therapy, the given values do not derive
from an instant impression either. Parents have gained
distance, have returned to their normal domestic chores, and
have already forgotten the values that they gave their child
before the therapy.

It would be interesting to follow-up the development of
the treated patients in order to find out whether the past
long-term effect still continues. Certainly there will be many
other influences (school, other therapies, family changes)
that might make it difficult to isolate the effects of dolphin
assisted therapy. For the time being we can assume that
dolphin assisted therapy shows its effect over a longer period
of time.

With regard to our hypothesis 3, one should expect that
further research will confirm a longer lasting effect of
dolphin therapy at least for half a year.

5.4. Therapists and Teachers Rate Lower than the
Parents but Concordant with Them

Since most values of the TT ratings lie lower than the
parent’s judgment, one could assume that the TTs judge the
success of the therapy lower than the parents. We already
stated the fact that TTs have another reference system of
assessment than the parents. Therefore, lower values
themselves do not necessarily reflect a lower success rate.
What really counts is the difference between pre and post
evaluation. If the differences between parents and TTs are
more or less alike, then both groups rate success of the
therapy similarly. Table 6 shows the increase (pre-/post
assessment differences) for the different domains.

As the table shows, the estimated differences are quite
similar, i.e. TTs and parents rate the positive effects of
dolphin assisted therapy in a similar way. Only the domains
of self awareness and language show that the two groups lie
apart by more than 0,10 points. The TTs evaluate the
progress within the range emotion and contact capability
higherthan the parents. This result is remarkable, since when
using a more careful (here lower) system of evaluation it is
actually expected that the estimated success factor should
also be lower. The similarity of TTs” and parents’ rating is an
important argument for the validity of the findings.

Hypothesis 4 is confirmed, there as a concordance
between parents’ and TTs’ ratings. The lower level of values
given by the TTs fits this assumption because there frame of
reference (many handicapped children) is broad whereas the
Parents have only experience with one child and usually no
opportunity of comparision.

6. Concluding Remarks

The results presented above demonstrate an impressive
positive effect of dolphin assisted therapy. Parents’ ratings
are highly reliable with regard to internal consistency
(Cronbach’s alpha) and re-test reliability. The data are valid
if one put the TTs’ judgments as external criterion.

Since positive effects occur under very different
conditions (Eilat versus Key Largo) and the dolphin is the
only constant condition, the therapeutic success indeed
seems mainly to depend on the interaction between dolphin
and patent. Nevertheless, we assume a systemic effect
beyond this human-animal interaction. The combination of
many factors, as for instance the new environment, the water
that gives the sense of weightlessness, the new therapists and
care persons and last not the least the parents, who
experience a different connection during the journey and on
site may contribute to the success. The main source of the
positive effect of the therapy still seems to be the dolphin.

Three studies provide evidence how the interaction
between Dolphin and patient works (Stenczel,[10];
Beeck,[11]). These studies analyzed tens of thousands
video-taped interactions between dolphin and patient and
provide evidence about the quality of animal-human
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interaction.

Further studies should

include objective tests and

neurological measurements during dolphin therapy in order
to receive data about what happens in interaction between
dolphin and child.

Statement: The study was funded by the University of

Munich and by the organization “dolphin aid” which wanted
to know whether its engagement in dolphin therapy is

justified.
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