
SUMMARY
Worldwide there is still a search for modern methods for the reha-
bilitation of patients with late ‘whiplash’ syndrome following neck
injuries; these being long-term patients of physiotherapy clinics and
those involved with disability social security claims. The aim of the
research was an evaluation of the effectiveness of a strategic ap-
proach to the problem, aimed at enhancing treatment with ele-
ments of Tai-Chi exercises in the course of a physiotherapy
programme conducted on patients with late ‘whiplash’ syndrome
following injury to the neck.
The research encompassed 46 patients with late ‘whiplash’ syn-
drome following neck injury, undergoing physiotherapy treatment
at the Krzeszowice Rehabilitation Centre; involving a complex pro-
gramme of physiotherapy based on Microgenetic Theory, utilising
a strategic goal directed approach. The patients were divided into
two equal groups: an experimental one E (n=23) as well as a Con-
trol group C (n=23). In Group E elements of Tai-Chi exercises were
additionally used within the framework of the experiment. The re-
search methods involved documentation analysis, a clinical inter-
view, neuropsychological screening tests, selected scales from the
Life Quality Evaluation Test rated according to the FIM Scale. Two
tests were conducted: before the commencement of rehabilitation
and after 8 weeks of its duration. 
The structure of the points in 3 categories of psycho-physical com-
fort: chronic pain, sleep disorders and disturbance, and lowered
(negative) mood in Test I was similar in all patients from the two
groups and represents the appearance of psycho-physical discom-
fort. As a result of the rehabilitation conducted a difference in the
improvement in psycho-physical comfort was obtained in both
Group C and Group E across all the tested parameters of: chronic
pain, sleep disturbance and mood control. The differences between
the groups are statistically significant, to the benefit of Group E.
The number of people from Group E that returned to work was al-
most four times larger than from Group C.
Enhancing and supplementing a complex rehabilitation programme
with elements of Tai-Chi increases, in a statistically significant way,
the psycho-physical comfort of patients with late ‘whiplash’ syn-
drome following neck injury, through a reduction in pain, sleep dis-
turbance as well as in mood improvement; this equally having an
influence on the effectiveness of professional physiotherapy. 
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INTRODUCTION
The fundamental problem in all human activity is the striving to improve and

maintain health and the psycho-physical and emotional condition (physical, men-

tal and social well-being). In order for man to be able to live a full life he should

be able to realise these in every, even the most taxingly difficult set of conditions

(Lechowski, 1992). Individuals often find themselves in such conditions after

spinal cord injuries of the ‘whiplash’ type resulting from a car accident (Pąchal-

ska, et al. 2000).

Injuries of the ‘whiplash’ type, which were described for the first time over 70

years ago (Crowe, 1928), occur almost exclusively as a result of traffic accidents

in passengers (less often in drivers) subjected to the effect of sudden forces,

often multi-directional, brought about by collision with a vehicle or some other

obstacle/obstruction. (Gay & Abbott, 1953; Spitzer et al., 1995). The most com-

mon symptom of spinal cord damage is usually pain in the damaged area, often

radiating out to the lower or upper limbs. Other symptoms depend on the local-

isation (level) of spinal damage, as equally on whether the damage is localised

or involves the whole length of the spine. 

The effect of a sudden acceleration in the trunk and lower limbs forward, to-

gether with the body of the car at the moment of impact, when the neck is unpro-

tected, is that the head is forcibly ‘thrown’ initially forwards then violently back wards,

and finally again forwards (hence the term ‘whiplash’). The application of forms of

protection in the form of headrests mounted in the front seats of cars reduces

but rarely eradicates completely the possibility for such injuries to occur (Bara-

nowski, 2000). Ettlin et al., (Ettlin et al., 1992) have claimed that injury of the ‘whiplash’

type generally involves an excessive bending forwards (hyperflexion), hyperexten-

sion or rotation with retropositioning (hyperlateroversion) of the neck spine resulting

in pain and possibly other complications, although most frequently not to such a

degree that they result in actual damage to the muscle tissue or bones. (Bara-

nowski, 2000; Barnsley et al., 1994, 1995; Berstad et al., 1975)

Consequently it is accepted that if there is not ascertained in a patient follow-

ing such an accident on complaining of pain in the area of the neck and shoulders

any external injury to the head, spine (Baranowski, 2000) or a loss in conscious-

ness then injury of the ‘whiplash’ type is diagnosed (Lechowski, 1992; Spitzer et

al., 1995; Malleson, 2002). 

For the majority of patients with ‘whiplash’ type injuries all of the complications

usually disappear on their own in a period of 2 to 3 months after the standard symp-

tom treatment. There remain still, however, a large number of patients who com-

plain about the continuation of various symptoms, in particular manifestations of

pain (even half a year or more after the event), resulting in a long-term inability to

work, a deterioration in quality of life and even attempts to receive disability al-

lowance. For this latter case American authors introduced the designation for these

disturbances of ‘late whiplash syndrome’ (Spitzer et al., 1995; Stovner, 1996).
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One may find within the subject literature many articles devoted to various

aspects of ‘whiplash’ type injuries (Gay & Abbott, 1953; Spitzer et al., 1995; Barns-

ley et al., 1995; Malleson, 2002; Di Stefano & Radanov, 1995, 1996; Fischer et al.,

1995, 1997; Fisher, 1982; Kessels et al., 2000; Hall et al., 2009), which still arouse

controversy. Ronnen et al. (Kischka et al., 1991), as well as Voyvodick (Ronnen

et al., 1996) emphasise that there is an absence of objective data which would

confirm in a concrete case the diagnosis of ‘whiplash’ syndrome. For ‘whiplash’

syndrome does not involve serious injuries to the body such as breakages and

fractures, spinal injuries and those to the medullar roots, but exclusively relate

to slight injuries to the muscle tissue. It covers micro injuries, sprains, lesions

with a possible limited amount of bleeding in the area of the ligaments or muscle

system, or of small peripheral nerves. 

Neuroimaging methods of the CT and MRI type most often do not show dam-

age to the brain or spine; in a small number of cases where limited damage is

confirmed, the focus is small, barely visible in MRI (Pąchalska et al., 2000; Spitzer

et al., 1995; Malleson, 2002). Clear cut ligament damage and to other muscle

tissues of the neck are only confirmed in a few patients (Pąchalska et al., 2000).

Some authors even suggest that the term ‘whiplash syndrome’ serves merely

as a pretext for various forms of claims, including financial ones (Pearce, 1999). 

The overwhelming majority of authors claim that ‘late whiplash syndrome’ is

a burdensome problem for the patient, for it is connected to pain syndrome

(Voyvodick et al., 1997; Obelieniene et al., 1999; Kużdżał, 2010; Kiwerski et al.,

1997), sleep disorders and a lowering in mood (Pąchalska et al., 2000; Malleson,

2002). These symptoms are, in accordance with the International Standards of

the Neurological and Functional Classification of Spinal Cord Injury (the ASIA

Scale), reasons for significant psychic discomfort (Pąchalska et al., 2000; Bara-

nowski, 2000). 

Patients manifesting ‘late whiplash syndrome’ have a noteiceably lowered life

comfort level, which is difficult to rectify through the application of standard re-

habilitation approaches (Pąchalska et al., 2000). As a consequence there occurs

an unfavourable change in their quality of life. The improvement in the life quality

of these people depends on the development and implementation of new thera-

peutic methods. This is a world-wide tendency, while in Polish rehabilitation there

are specific achievements. Innovative methods in physiotherapy, ones based on

microgenetic theory, are especially characterised by their high level of therapeutic

effectiveness. These methods include, for example, a strategic approach directed

towards a goal, enhanced by elements of Tai Chi, which is increasingly success-

fully applied not only with patients with spinal pain syndromes, degenerative joint

disease, but also in the rehabilitation of patients following a stroke (Lee  2008;

Tomaszewski et al., 2012). 

The aim of the research was an evaluation of the effectiveness of rehabilita-

tion using a strategic goal orientated approach enhanced by elements of Tai Chi

in patients with late ‘whiplash’ syndrome following neck injury.
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MATERIALS AND METHODS
The research covered 46 patients with late ‘whiplash’ syndrome after neck in-

jury as a result of a traffic accident, who were subject to rehabilitation at 

the Krzeszowice Rehabilitation Centre, where a complex rehabilitation programme

with the application of a strategic goal-orientated approach, based on microgenetic

theory (Pąchalska et al., 2000; Pąchalska, 2007), hereafter referred to as pro-

gramme A, was conducted. The patients were divided into two equal groups: an

experimental group E (n-23) and a control group C (n-23) employing a pair

method. In the control group C (n = 23; in which there were 12 men and 11

women) programme A was applied, while in the experimental group E (n = 23,

in which there were 13 men and 10 women) in addition to programme A there

were introduced, within the framework of the experiment, selected elements of

Tai-Chi exercises (programme B). Such group selection was decided on by the

need to verify the new programme B in clinical conditions through a comparison

of the effects obtained during the process of rehabilitating the patients from group

C and E conducted according to the same A programme of complex physiother-

apy, where additionally in Group E, within the framework of the experiment, ele-

ments of Tai-Chi were incorporated i.e., programme B. 

The research methods involve analysis of documentation, a clinical interview,

neuropsychological screening tests, selected scales from the Life Quality Eval-

uation Test rated according to the FIM Scale. 

The biographical and clinical characteristics of the tested patients 
In Table 1 are presented the demographic characteristics of the tested patients. 

The average patient age did not differ in a statistically significant way. The

overriding majority of those tested were young people, within the age bracket of

19 to 37. The average age in Group C was for men: 31.7 (SD = 2.3), while for

women, 29.3 (SD = 3.1), while in Group E 32.8 for men (SD = 3.2), and for

women 30.4 (SD = 3.7) (see: Table 1).
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The direct cause of spinal injury was in all of those tested, both in Group C as

in Group E, a traffic accident. In Group C – 8 had suffered injury as a driver while

15 had been car passengers, while in Group E – 9 had been injured while driving

and 14 individuals had been passengers in cars. 

In the patients tested, both in Group C and in Group E there occurred various

neurological problems. And so in Group C severe, chronic headaches occurred

in 19 patients. Disturbances to sight and dizziness affected 19 patients. In turn

in Group E, severe headaches, disturbances in sight and dizziness occurred in

all 23 patients tested. 

Neuropsychological tests were conducted on all patients before the beginning

of the experiment, which had as its aim the establishment of speech disturbances

of the aphasia type or dysarthria, disturbances in memory and attention, emo-

tional-motivational disturbances as well as those in performance functioning. 

Criteria excluding individuals from the research 
The experiment excluded those individuals who had undergone past opera-

tions connected with whiplash injury, in particular taking into consideration pa-

tients who had had operations on the lower limbs, as well as patients with

depression and dementia. This fact was connected with the need for patient par-

ticipation in certain stages of the rehabilitation process utilising the strategic goal-

orientated approach. 

COMPLEX REHABILITATION PROGRAMME

UTILISING THE STRATEGIC 

GOAL-ORIENTATED APPROACH 

– PROGRAMME A
The complex rehabilitation programme utilising the strategic goal-orientated

approach developed at the beginning of the 21st century at the Cracow Rehabil-

itation Centre by Pąchalska et al. (Pąchalska et al., 2001), is based on:

1. Microgenetic Theory, in which emphasis is placed on the role: 

a. Of the working of the nerve-muscle system as a systematic whole which is

subjected to disorganisation as a result of damage: for the aim of rehabil-

itation is a return of the inherent ‘order and harmony’,

b. Polymodal stimulation, that is concurrent stimulation of the nerve system

through all possible channels, intensive and directed therapeutic intervention. 

2. The latest trends in the management of enterprises, which include: 

a. Management By Objectives, 

b. SWOT analysis [Strengths-Weaknesses-Opportunities-Threats]. 

There have been developed in rehabilitation models for the learning of prob-

lem solving strategies which involve, among other things: the creation of an ef-

fective hierarchy of aims and needs as well as a consistent, concrete timetable

for the realisation of clearly determined tasks designated for concrete individuals. 

3. A special algorithm of exercises: a goal-orientated strategic approach contains
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sets of varied, individual and group therapeutic methods in various sections/

divisions, suitably modified and adapted for the needs of patients. These have

been described in detail in another work (Pąchalska, 2007). 

The selection and/or modification of these sets is developed individually for

the needs of each patient as a result of a five-stage process. This includes:

1. A complex analysis of the current situation of the patient

At this stage a SWOT analysis is employed i.e., a detailed form of listing of

not only the problems and limitations of a patient but also their maintained abil-

ities to adapt and compensate within the existing situation. Disturbed or lost func-

tions may be aided and supplemented for by means of special equipment, the

training of carers, the adapting of the environment etc., (the mechanism of adap-

tion), and what the patient is able to do in a different way (the mechanism of

compensation). 

The information needed to carry out such an analysis should be collected

from all possible sources, including: medical documentation, an interview with

the patient, carer, family, hospital staff. It may result from one’s own observations.

The most important thing is that the collected information creates a reliable, real

image of the current state of the patient. 

2. Establishment of the situation goal by means of negotiation (chief goal) 

Following the process of SWOT analysis by means of a therapist it follows to

ascertain with the patient, possibly with the participation of the family and

guardians, the chief goal of the rehabilitation for the period of physiotherapy treat-

ment. After acquainting the patient with the results of the SWOT analysis it fol-

lows to ask: how the form should look in your view – within realistic parameters

– within a month, a year? What should change and what not?

As a result of these discussions there appears a picture of the goal situation,

which as a rule is different from the actual picture of events. Here it follows to

avoid making two fundamental mistakes which could constitute patient failure: 

• The setting of overly ambitious or difficult goals, which initially may

strongly motivate a patient to increased effort yet finally often results in a

breakdown when the result of unavoidable failure makes itself known to the

patient, and they realise that such a goal is unattainable. In such a situation

the patient may consider the matter as a lost cause and give up on all at-

tempts to improve their situation, considering that the status quo simply can-

not be changed, 

• The setting of too easy a set of goals, which are not much higher than the

existing situation, thereby not motivating the patient to act, while the satisfac-

tion that the patient feels from the obtainment of such goals is on the whole

short-lived and fallacious. In viewing the matter as already a lost cause the

patient equally in this situation gives up on any further effort. 

As has been mentioned above the final decisions as to the establishment of

the overriding goals should belong to the patient themselves. Nonetheless the

role of the therapist at this stage involves being able to help the patient designate

goals which are at the same time significant and possible for realisation. 
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3) the selection of subsidiary goals leading systematically to the realisation of

the main goal. 

At this stage, in conjunction with the patient, we establish subsidiary goals

i.e., the subsequent steps leading systematically from the present and real situ-

ation to that of the goal. In each place in the questionnaire where there is a visible

difference between the patient’s current state and that of the goal, it follows to

ask the question: what can be done and should be done in order to change the

current situation in the direction of the goal? Subsidiary goals should be concrete

and measureable (parametrically) so that it is known when and how they will be

achieved. 

4) establishment of a timetable for the realisation of subsidiary goals 

Having the overriding goal and its subsidiaries defined and agreed to, it fol-

lows to draw up a realistic timetable of exercises and verifying measurements.

We also establish within the timetable who will be responsible for the individual

activities listed in the timetable. 

5) Regular monitoring of the goals achieved with potential modifications and im-

provements 

Extremely important is the process of monitoring the level at which the de-

vised plan has been realised within the framework of the first four stages so that

both the patient and the physiotherapy team are aware of whether the patient

has made progress towards the established goal or not. It is important, particu-

larly in the case of confirming the failure to obtain this goal to re-evaluate the sit-

uation and to take a decision as to whether to verify the goals set or rather to

change the methods applied in order to accelerate goal realisation. 

THE STRUCTURE OF PROGRAMME
Programme A covers the entirety of therapeutic procedures from the moment

the patient is admitted to the Krzeszowice Rehabilitation Centre, to the moment

the programme ends, evaluated both by the individual responsible for the whole

process as equally by the injured party, within the scope of regaining psycho-

physical abilities understood in the aspect of independence of action. 

All patients from Group C and E taking part in the comprehensive rehabilita-

tion program had the same procedure algorithm applied to them: 

1. Balneotherapy:

• Sulphur baths (daily for 20 minutes, the first treatment lasts 7 minutes, the

next 14 and subsequent ones 20 minutes each). 

• Mud compresses (the compresses were applied for 20 minutes every day

for the whole duration of the rehabilitation programme).

2. Physiotherapy:

• Healing currents (everyday iontotherapy with the application of non-steroid

anti-inflammationary and analgesic drugs, 15 minutes, TENS for 10 min-

utes). 
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• Underwater vibratory massage of the upper and lower limbs (for 15 min-

utes the lower or upper limbs depending on the location of the degenera-

tive changes). 

• Ultrasound (daily, depending on localisation, from 6 to 10 minutes).

• Magnetotherapy (daily for 20 minutes).

3. Kinesiotherapy:

• Active exercises in burdening (by means of suspended weights/ pulley sys-

tems, riding a cycloergometer without loading).

• Free exercises (strengthening the postural muscles: stomach, gluteal and

dorsal).

• Individual exercises (using neurophysiological methods individually

adapted for functional deficiency) conducted by certified therapists.

• The exercises were done daily for a one hour period. 

4. Occupational therapy with health education (a daily meeting for around

an hour). 

5. Individual psychotherapy (1 hour sessions once a week).

The entirety of the basic programme applied in the algorithm was supple-

mented, in accordance with the strategic approach individually agreed upon

with each of the patients, by a list of aims as well as being enhanced by anal-

gesic and anti-inflammatory treatment (Diclofenac sodium) (Pąchalski i Mańko

2003). The programme duration was four weeks, which coincides with the re-

funding available within the Polish National Health System (Narodowy Fun-

dusz Zdrowia). 

These exercises have been looked at in detail in another work (Tomaszewski

et al., 2012).

A COMPLEX REHABILITATION PROGRAMME

UTILISING A STRATEGY ORIENTATED GOAL 

APPROACH ENHANCED BY ELEMENTS OF TAI

CHI – PROGRAMME B
The programme of complex rehabilitation utilising a strategy orientated goal

approach enhanced by elements of Tai Chi – programme B was conducted in a

large gymnasium as well as in parts of the historical park situated around the

Centre. 

TAI CHI SESSIONS
Tai Chi sessions were 40 minutes in duration, which included a warm-up and

stretch, specific elements of Tai Chi and cool down and were taught by a certified

instructor with a 2nd degree in Martial Art (certification was gained from the Polish

Society of Kickboxing in Warsaw, Poland). This instructor had undergone addi-

tional training in Tai Chi for Health Programmes, created and performed by
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Krzeszowice Rehabilitation Centre within the framework of the Programme for

parish development and enhancing the position of the Małopolska Region, which

was supported financially by European Union Funds. The instructor in the study also

received a 2-weeks training course on how to use the elements of Tai Chi training

techniques to teach each of the 20 sessions, which was supported by the Polish So-

ciety of Neuropsychology. Specific details of the Tai Chi exercises procedures as

well as a complete description of the intervention components used in each of the

20 sessions can be found in the Tai Chi study instructor’s manual (Manko, 2010). It

is worthy to note, using the instructor’s manual containing the plan for each Tai Chi

session, the assurance that the intervention was standardized.

The patients from Group E received 20 Tai Chi sessions over 4 weeks (5 days

a week, 40 minutes duration of each session). All Tai Chi sessions were con-

ducted as group treatment. 

Participants were asked to advise one of the investigators if they had an in-

crease in pain for which they wished attention. In these cases, analgesic and

anti-inflammatory treatment (Diclofenac sodium) was given and the patient was

sent off with the therapist’s assistant.

In all patients from Group E the same algorithm was applied for the physio-

therapy conducted, this involving the classic simple arrangement of known move-

ment positions designated as five animals: the arrangements and movement

positions were referred to as follows: 

• The bear

• The crane 

• The deer

• The tiger 

• The monkey

So called global movements were used in these exercises, which are later

transferred into functional movements in everyday activities. Particular attention

was paid in this form of rehabilitation to a strengthening of trunk activities through

the simultaneous mobility and fluency of limb movements. An important compo-

nent in the exercises was synchronized breathing which aids relaxation as well

as fluidity in movement, also influencing pain management and control. 

Research methods 

The following research instruments were used in the tests: 

1. Documentation analysis (illness history, test results – including MRI and KT)

of patients treated at the Krzeszowice Rehabilitation Centre, 

2. Clinical interview – this was appropriately directed towards the test aims. Es-

pecial emphasis was placed on: 

• The way of coping with the limitations resulting from the condition, 

• The patient’s attitude, in particular considerations of self image and rela-

tions to one’s future,

Value hierarchies, particularly considering life goals.
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3. Selected scales from the quality of life test for the patients following spinal
and brain injuries (Pąchalska and MacQueen 1998). An analysis of psycho-

physical comfort indicating quality of life was conducted on the basis of an

evaluation of: 

• pain, 

• sleep disorder, 

• mood.

In each category evaluated were from 3 to 5 activities in relation to the esti-

mated percentage participation by the patient in their realisation. The level of

help required by the patient was established in points on the basis of the FIM

scale adapted from the International Standards of the Neurological and Func-

tional Classification of Spinal Cord Injury – the ASIA Scale (ASIA 1996, Bara-

nowski 2000):

• 1 or 2 points: total dependence (patient participation: 0-25%),

• 3 to 5 points: limited independence (patient participation: 50%, 75% or inde-

pendently yet under the supervision of a carer),

• 6 to 7 points: independence (patient participation: 100% with the help of

adapted equipment or without),

The FIM Scale was used in order to be able to compare the variable charac-

teristics in all the components of psycho-physical comfort. 

The organisation and course of the research
The tests were conducted during the patients’ stay at the Krzeszowice Reha-

bilitation Centre. The patients both from Group C as equally Group E took part

in a complex programme of rehabilitation utilising a strategic goal-orientated ap-

proach. For patients in Group E there were additionally incorporated elements

of Tai Chi exercises. Such a rehabilitation procedure and patient selection in

groups was intentional and motivated by: 

• The absence of a complex programme of rehabilitation utilising a strategic

goal-orientated approach enhanced by elements of Tai Chi in the course of

rehabilitation treatment in the control group (C);

• The need to verify a new programme in clinical conditions through the com-

parison of the effects obtained during the process of Group C and E patient

rehabilitation conducted according to the same physiotherapy programme

where in addition, within the experimental group, there is applied a strategic

goal-orientated approach with the use of Tai Chi elements. 

Physiotherapy exercises were conducted daily. The Tai Chi elements were

conducted once a day for a period of 30 minutes under the supervision of a ther-

apist. 

All the tests were conducted by one and the same person, in similar condi-

tions, locations and test situations, thereby allowing for a reliable evaluation of

the results of treatment. The patients were tested twice – the initial tests were

conducted prior to the commencement of rehabilitation, while the second round,

after the eight weeks of rehabilitation. 
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CT and MRI test were conducted to ascertain the extent of brain injury and

damage to the brain stem. The research methods were fully accepted by those

tested. All the tested patients expressed in writing their full agreement to partic-

ipate in the experiment. Permission for the conducting of the research was ob-

tained from the Bioethics Commission. 

RESULTS
In Table 2 are given the results structure of the three elements of psycho-

physical comfort (pain reduction, reduction in sleep disorders and mood control)

for the Groups C and E in Tests I and II, on the FIN evaluation scale. Equally the

sum of the combined points has been calculated as well as the percentage of

points gained taken as 100% of the maximum possible number of points. 

An analysis of the results shows that the structure of points in the three com-

fort categories (pain reduction, reduction in sleep disorders and mood control)

in the test groups (C and E) in Test I is similar. The number of points is from 60

to 76, while the percentage is from 35.4 to 47.2% of the maximum possible points

available. 

As a result of the rehabilitation conducted in Group C there occurred a small

improvement within the aspects analysed. The number of points increased in

the case of pain reduction from 66 to 76 i.e., by 6.21%, in the case of a reduction

in sleep disorders from 76 to 83 i.e., by 5.59%, while in the case of mood control

from 60 to 69 points i.e., by 4.35%.

While in Group E there occurred an extremely large improvement in the

analysed aspects – the number of points increased in the case of pain reduction

from 68 to 120 i.e., by 32.3%, in the case of a reduction in sleep disorders from

73 to 131, i.e., by 36%, while in the case of mood control from 57 to 107 points

i.e., by 29%.

On the basis of the statistical analysis one may state that the differences be-

tween the results of Tests I and II are highly significant statistically (c2 = 42.074;
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p = 0.0001) in Group E, while in Group C the difference is statistically insignificant

(Table 3). One may therefore state that the rehabilitation carried out in a signifi-

cant way influenced an improvement in the psycho-physical comfort of the pa-

tients tested in Group E. The calculated value of the contingency coefficient is

Csk = 0.8931, which represents an extremely strong link and significant depend-

ence between the rehabilitation carried out and the psycho-physical comfort of

the patients. 

As a result of the rehabilitation conducted the improvement obtained also in-

fluenced the fact that many individuals in Groups C and E returned to work. In

Group C 6 patients (26.1%), of which 4 were men and 2 women, while in Group

E a full 22 patients (95,7%), of which 13 were men and 9 women, returned to

work at either their old position or a new one. One may note that in Group E,

where Programme B with elements of Tai Chi was used, the effects of profes-

sional rehabilitation are four times greater than in Group C, which employed the

standard Programme A. 

DISCUSSION
It is widely known that an individual finding themselves in conditions of psychic

discomfort loses the drive to act. They complain that they are unable to change

the difficult conditions and circumstances in which they live, for they have no

hope whatsoever for any change at all (Lechowski, 1992).

The research carried out has shown that all the patients tested both in Group

C as in Group E with late ‘whiplash’ syndrome after neck injury, complained about

these very sort of conditions. They experienced a reduced level of psychic com-

fort as a result of chronic pain, sleep disorders and reduced (positive) mood. As

a result of the anxiety connected with the above outlined situation they not only

experienced symptoms connected with the initial consequences of the injury in

the form of various pathologies within the central nervous system, but also sec-

ondary consequences, to which one may enumerate a loss of motivation to ex-

ercise and cooperate with a medical team. These factors intensified the psychic

discomfort, which negatively affected their quality of life. 

Existing programmes of rehabilitation were insufficiently effective in improving

the psycho-physical comfort of these patients. One of the main reasons, as borne

out by academic research (Tomaszewski et al., 2012; 2013; Pąchalska et al.,
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2001), was the fact that a standard approach to planned physiotherapy treatment

is often characterised by: 

• fragmentation, for in such cases the main and subsidiary goals of treatment

as well as the methods applied are not negotiated with the patients. Although

therapists, who are in contact with a concrete patient, undertake their work

as best they can there is often an absence of cooperation and coordination

in these efforts with the patients themselves. The patient is not fully aware of

the goals and in such a situation it is difficult to talk of conscious cooperation, 

• reactivity, for given the absence of concrete plans the easiest is to react to

the current situation that requires therapeutic intervention. This is obviously

a therapeutic approach orientated exclusively to the problem, and more rarely

to the whole situation in which the patient finds themselves. Both medical per-

sonnel, as equally the patient themselves simply wait for the appearance of

the next problem in order to know and understand what should be undertaken. 

• rigidity, in other words that lack of adaptation to the individual situation of 

a concrete patient. A patient with a specific type of physical injury receives 

a packet of exercises and forms of treatment taken from a previously devised

scheme of action. One does not have to wait long for the result of such a sit-

uation. A patient, who following brain damage has already a sense of their

own value being threatened, is in effect incapacitated. They become a face-

less object of, as they perceive it, the random practices and treatments of var-

ious specialists, each of whom speaks, as if, a different language. 

The lack of a clear designation of a strategic plan makes the effective process

of directing the course of the rehabilitation impossible, and therefore the inability

to provide the appropriate help for patients with late ‘whiplash’ syndrome follow-

ing neck injury. 

As a consequence the models and therapeutic approaches developed by the

Cracow School of Rehabilitation (Tomaszewski et al., 2012; Pąchalska, 2007;

Pąchalska et al., 2001) prefer a clear outlining of the strategic plan, which will

condition the appropriate direction for the rehabilitation process. Especial atten-

tion should be here directed to the appropriate choice of exercises and thera-

peutic techniques, which enable the fastest possible realisation of the goal as

well as the subsidiary goals, for they are appropriately chosen for: 

• the health and financial possibilities of the patient, especially taking into con-

sideration their needs, desires and dreams, 

• the nature of the medical team and the treatment possibilities available. 

This approach means that both the patient as equally the physiotherapist have

a greater certainty that the rehabilitative actions carried out at a given moment

are purposeful as well as that they should be continued. In a reverse situation

they should be dropped or changed for a more appropriate form of treatment. 

Within contemporary medical and social-occupational rehabilitation, which is

orientated both for therapeutic and financial success, there is a constant search

for methods of therapy which within a short time can lead to the successful ful-

filment of tasks conducted in rehabilitation clinics and wards and, with the same,
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raise the effects of therapeutic treatment. The drive towards improving the quality

of services within the economic problem aspect existing within health services

has resulted in the introduction of varied management and rehabilitation pro-

grammes. This situation also induces research into the effectiveness of therapy

programmes and the selection of those deemed the most effective. Fragmentary

help in the form of poorly coordinated efforts is insufficient here, even if con-

ducted by the best experts from various disciplines. The patient who perceives

the course of their own physiotherapy treatment as a random series of visits by

various therapists who have been sent to them with the intention of achieving

‘an unknown goal’, one seen vaguely and without concrete direction, is not able

to implement a personal contribution into the process of rehabilitation (Pąchal-

ska, 2007). Each subsequent specialist starts, consequently, the process of

physiotherapy from the beginning, often knowing little or nothing about their pred-

ecessors or the present treatment of other specialists, who are acting according

to their own understanding derived from their specific specialisations and

adopted scheme. The patient becomes the object for various treatments and

therapeutic interactions which they often do not understand and consequently

are unable to appreciate (Pąchalski & Mańko, 2003).

The inclusion within the complex programme of rehabilitation with a strategic

goal, which was conducted at the Krzeszowice Rehabilitation Centre, of ele-

ments of Tai Chi preferred by the patients, brought about a heightened effective-

ness in the rehabilitation of patients from Group E, in which the therapy was

conducted according to this programme. The right selection and clear defining

of the subsidiary and main aims of the physiotherapy treatment, thanks to cooper-

ation with the patients themselves, enabled the therapists to propose appropriate

strategies for Tai Chi exercises. This made cooperation with the therapists easier,

as equally the coordination of the efforts of specialists from a host of fields all in-

volved in the rehabilitation of a given patient. Tai Chi exercises turned out to be an

attractive form of therapy and were well received by the patients themselves. 

The application of Tai Chi exercise at the Rehabilitation Centre in Krzeszowice

was made a lot easier by the fact that the centre possesses good facilities for

such activities. As a result of the accessibility of a wooded park the Tai Chi pro-

gramme could be conducted in the fresh air, something that made the sessions

additionally attractive for the patients and which enhanced the rehabilitation pro-

gramme. Tai Chi exercises, in a similar way to other illness groups (Tomaszewski

et al., 2012; Pąchalski & Mańko, 2003; Mańko et al., 2010; Hall et al., 2009,

2011), enabled the patient to acquire possibilities not available through the ap-

plication of other methods, which in the case of late ‘whiplash’ syndrome follow-

ing neck injury allowed the periods of stagnation in therapy to be overcome as well

as obtaining a noticeable reduction in the psycho-physical discomfort experienced

in Group E. It also led to a return to professional, vocational work for almost four-

times more patients from Group E than was the case with Group C. It should be

here emphasised that only one person in Group E did not in fact return to work.
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In summing up it follows to state that the introduction of elements of Tai Chi

exercises to a programme of rehabilitation with the aim of reducing the psychic

discomfort connected with chronic pain, sleep disorders and a poor mood, opens

up a wide range of therapeutic possibilities for patients with late ‘whiplash’ syn-

drome after neck injury. The incorporation of Tai Chi as a method of working with

a patient within a programme of strategic rehabilitation, with particular consider-

ation being paid to the introduction of movement models adapted from animals,

means that a person is first and foremost released from psychic tensions, and

therefore from the emotional sphere. Thanks to the obtainment of psycho-phys-

ical comfort, the patient is favourably transported, allowing for the possibility to

consolidate, improve and strengthen functional movement models while at the

same time reducing pain sensations. The formulation by the patient, as a result

of discussion with therapists, of a picture of the target situation, which is as a

rule different from the current one, equally results in an increase in the sense of

independence and subjectivity, which will transfer itself to an increased quality

of life for the patient. 

The complex programme of rehabilitation proposed with a strategic aim and

the incorporation of elements of Tai Chi created broad possibilities to supplement

patient therapy for those with late ‘whiplash’ syndrome following neck injury, and

may be widely applied in health care units, under the condition that therapists

have been appropriately trained (Tomaszewski, 2012).

CONCLUSIONS
1. Patients with late ‘whiplash’ syndrome have lowered psycho-physical comfort

as a result of chronic pain, sleep disorders and a lower (positive) mood. 

2. The enhancing of a programme of complex rehabilitation by elements of Tai

Chi raises in a statistically significant way psycho-physical comfort through a

reduction in pain, sleep disorder, and an improved mood as well as influencing

the effectiveness of professional rehabilitation amongst patients with late

‘whiplash’ syndrome after neck injury. 

3. Selected Tai Chi exercises constitute a novel supplementation to a compre-

hensive rehabilitation programme for patients with late ‘whiplash’ syndrome

after neck injury, influencing and enhancing its effectiveness. 

REFERENCES
Baranowski P., (2000) Zastosowanie Międzynarodowych Standardów Neurologicznej i Funkcjo-

nalnej Klasyfikacji Urazów Rdzenia Kręgowego (Skala ASIA). Ortopedia, Traumatologia, Re-

habilitacja, 2:31-34.

Barnsley L., Lord S., Bogduk N., (1994) Whiplash injury, Pain, 58, 283-307.

Barnsley L., Lord S.M., Wallis B.J., Bogduk N., (1995) The prevalence of chronic cervical zy-

gapophysial joint pain after whiplash, Spine, 20:20-25.

Berstad J.R., Baerum B., Löchen E.A., Mogstad T.E., Sjaastad O., (1975) Whiplash: Chronic organic

brain syndrome without hydrocephalus ex vacuo, Acta Neurologica Scandinavica, 51, 268-284.

Tomaszewski, Programme of rehabilitation for  the patients with late ‘whiplash’ syndrome

359

112 Tomaszewski1:Layout 1  2014-02-03  20:19  Page 15



Crowe H., (1928) Injuries to the cervical spine. Referat przedstawiony na Dorocznym Zjeździe Za-

chodniego Towarzystwa Ortopedycznego, San Francisco.

Di Stefano G., Radanov B.P. (1995) Course of attention and memory after common whiplash: A

two-years prospective study with age, education and gender pair-matched patients, Acta Neu-

rological Scandinavica, 91:346-352.

Di Stefano G., Radanov B.P. (1996) Quantitaive and qualitative aspects of learning and memory

in common whiplash patients: A 6-month follow-up study, Archives of Clinical Neuropsychology,

11:661-676.

Ettlin T.M., Kischka U., Reichmann S., Radii E.W., Heim S., Wengen D., Benson D.F., (1992) Cere-

bral symptoms after whiplash injury of the neck: A prospective clinical and neuropsychological

study of whiplash injury, Journal of Neurology, Neurosurgery, and Psychiatry, 55:943-948.

Fischer A.J.E.M., Huygen P.L.M., Folgering H.T., Ver hagen W.I.M. (1995) Vestibular hyperreactivity

and hyperventilation after whiplash injury, Journal of the Neurological Sciences, 132:35-43.

Fischer A.J.E.M., Verhagen W.I.M., Huygen P.L.M. (1997) Whiplash injury: A clinical review with

emphasis on neurootological aspects, Clinical Otorhinolaryngology, 22:192-201.

Fisher C.M., (1982) Whiplash amnesia, Neurology, 32667-668.

Gay J.R., Abbott R.H., (1953) Common whiplash injuries of the neck. JAMA. 152:1698-1704.

Hall AM, Maher CG, Lam P, Ferreira M, Latimer J. Tai Chi (2011) Exercise for Treatment of Pain

and Disability in People With Persistent Low Back Pain: A Randomized Controlled Trial. Arthritis

Care & Research Vol. 63, No. 11:1576–1583.

Hall AM, Maher CG, Latimer J, Ferreira M. (2009) The Effectiveness of Tai Chi for Chronic Mus-

culoskeletal Pain Conditions: A Systematic Review and Meta-Analysis Arthritis & Rheumatism

(Arthritis Care & Research) Vol. 61, No. 6, June 15:717–724. 

Hall AM, Maher CG, Latimer J, Ferreira ML, Lam P. (2009) A randomized controlled trial of Tai Chi

for long-term low back pain (TAI CHI): study rationale, design, and methods. BMC Muscu-

loskelet Disord;10:55.

Kessels R.P.C., Aleman A., Verhagen W.I.M., Van Luijtelaar E.L.J.M. (2000) Cognitive functioning

after whiplash injury: A metaanalysis. Journal of the International Neuropsychological Society,

6:271-278.

Kischka U., Ettlin T., Heim S., Schmid G. (1991) Cerebral symptoms following whiplash injury. Eu-

ropean Neurology, 31:136-140.

Kiwerski J., Kowalski M., Krasuski M., (1997) Schorzenia i urazy kręgosłupa, Warszawa: Wyd. PZWL. 

Lechowski J., (1992) Higiena psychiczna podstawą zdrowia fizycznego i szczęścia. Zdrowie Psy-

chiczne Nr.3- 4:44-48.

Lee MS, H. Pittler M.H. & Ernst E. (2008) Tai chi for osteoarthritis: a systematic review. Clin

Rheumatol. 27:211–218.

Malleson A. (2002) Whiplash and other useful illnesses. Montreal: McGill-Queen’s University Press.

Manko G., Knapik H., Tomaszewski W. (2010) Wybrane elementy Tai Chi: Poradnik dla pacjentów

z dysfunkcjami centralnego układu nerwowego. Kraków: Foundation for the persons with brain

dysfunctions.

Obelieniene D., Schrader H., Bovim G., Miseviciene I., Sand T. (1999) Pain after whiplash: a pros -

pective controlled inception cohort study. Journal of Neurology, Neurosurgery and Psychiatry,

66:279-283.

Pąchalska M., MacQueen B.D. (1998) Quality of life test for the patients following spinal and brain

injuries. Krakow: Foundation for the Persons with Brain Injury.

Pąchalska M. (2007) Neuropsychologia kliniczna: urazy mózgu. Warszawa: Wydawnictwo Nau-

kowe PWN.

Pąchalska M., Baranowski P., Frańczuk B., MacQueen B.D., Pąchalski A., (2000) Zaburzenia funk-

cji poznawczych i emocjonalnych u chorych po urazach typu „whiplash”. Ortopedia Traumato-

logia Rehabilitacja. 2(3): 34-38.

Pąchalska M., Talar J., Frańczuk B., Grochmal-Bach B., Krasuski M., Tomaszewski W. (2001)

Podejście strategiczne do rehabilitacji chorych z wysokimi urazami rdzenia kręgowego. Orto-
pedia Traumatologia Rehabilitacja. 3(1): 89-99

Tomaszewski, Programme of rehabilitation for  the patients with late ‘whiplash’ syndrome

360

112 Tomaszewski1:Layout 1  2014-02-03  20:19  Page 16



Pąchalski A., Mańko G. (2003) Kompleksowy program re habilitacji dla pacjentów z dysfunkcjami

narządu ruchu. Kraków: Fundacja na Rzecz Osób z Dysfunkcjami Mózgu [in Polish]

Pearce J.M.S., (1999) The myth of chronic whiplash syndrome. Spinal Cord, 37:741-748.

Ronnen H.R., De Korte P.J., Brink P.R.G, Van der Bijl H.J., Tonino A.J., Franke C.L. (1996) Acute

whiplash injury: is there a role for MR imaging? A prospective study of 100 patients. Radiology,

201:93-96.

Spitzer W.O., Skovron M.L., Salmi L.R., Cassidy J.D., Duranceau J., Suissa S., Zeiss E., (1995)

Scientific monograph of the Quebec Task Force on Whiplash-Associated Disorders: Redefining

„whiplash” and its management. Spine, 20 (suppl. 8), 1S-73S.

Stovner L.J., (1996) The nosologic status of the whiplash syndrome: A critical review based on a

methodological approach. Spine 21:2735-2746.

Tomaszewski W. (2012) The impact of therapist training in interpersonal communication on reha-

bilitation outcome for traumatic brain injury patients. Acta Neuropsychologica; 10(4);509-518.

Tomaszewski W., Mańko G., Pachalska M., Chantsoulis M., Perliński J., Łukaszewska B.,

Pawłowska M., Jaszczur-Nowicki J. (2012) Improvement of the Quality of Life of the persons

with degenerative joint disease in the process of a comprehensive rehabilitation program en-

hanced by Tai Chi: the perspective of increasing therapeutic and rehabilitative effects through

the applying of eastern techniques combining health-enhancing exercises and martial arts.

Archives of Budo, 7(3) 169-177.

Tomaszewski W., Mańko G., Ziółkowski A., Pąchalska M. (2013) An evaluation of health-related

quality of life of patients aroused from prolonged coma when treated by physiotherapists with

or without training in the ‘Academy of Life’ programme. Ann Agric Environ Med 2013, 20

(2):319-323.

Voyvodick F., Dolinis J., Moore V.M., Ryan G.A., Slavotinek J.P., Whyte A.M., Hoile R.D., Taylor

G.W. (1997) MRI of car occupants with whiplash injury. Neuroradiology, 39:35-40.

Address for correspondence:

Wiesław Tomaszewski

College of Physiotherapy, 

Kościuszki 4 str.

50-038 Wrocław, Poland

E-mail: w.tomaszewski@wp.pl

Tomaszewski, Programme of rehabilitation for  the patients with late ‘whiplash’ syndrome

361

112 Tomaszewski1:Layout 1  2014-02-03  20:19  Page 17



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


