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Abstract: Introduction: There are not enough scientific papers on the out-
come of distal radius fractures evaluated by the patients themselves. There is disagre-
ement over the degree of correlation between the radiological and functional outcome
and the disability of the patients.

Aim: To analyse the correlation between the patient-rated outcome (disability)
and radiological parameters of distal radius fractures, as well as the objective parameters
of the wrist function (range of motion and grip strength)

Material and methods: This is a prospective randomized study of 64 patients
with a distal radius fracture. To evaluate the disability a patient-rated wrist evaluation
(PRWE) questionnaire was used. For radiographic assessment radial length, radial angle
and dorsal angle were measured and graded according the Lidstrom method as modified
by Sarmiento. The objective clinical parameters evaluated in this study are grip strength
and range of movements. For a description of the association between these three out-
come parameters a statistical correlation with the Spearman rank correlation was per-
formed.

Results: The results of this study showed no significant correlation between the
radiological outcome or the range of motion in the injured wrist with the PRWE pain
and disability. Only the grip strength was a significant pain and disability predictor three
and six months after injury.

Conclusion: Post-fracture rehabilitation and outcome assessment should extend
beyond physical impairment and radiography to insure comprehensive treatment to
individuals with a distal radius fracture.

Key words: distal radius fracture, disability, patient-rated outcome.
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Introduction

Fractures of the distal radius are the most common fractures of all [1, 2].
30% of the patients treated in the emergency centres have an injury to the wrist,
and 5% of all diagnoses are distal radius fractures [3]. The risk for sustaining a
distal radius fracture in the remaining life for a women aged 50 is estimated 16%
in UK 20,8% in Sweden; 13,3% in Australia and 16% in USA [4].

Impairments resulting from the distal radius fractures (limited range of
motion, reduced grip strength, as well as radiographic abnormalities) do not
always reflect the pain and disability of the injured wrist [5, 6, 7, 8, 9, 10]. This
confirms the importance of the new outcome measurements in the form of que-
stionnaires for patient self-evaluation of their own health status (in this case the
status of their injured wrist) [11], such as Short Form 36 (SF-36) [7]; Disability
of Arm, Shoulder and Hand Questionnaire (DASH) [7, 12]; Patient-rated Wrist
Evaluation (PRWE) [13].

In 1814 Sir A.Colles published his famous paper where he first descri-
bed distal radius fractures, and of their outcome he said: "one consolation only
remains, that the limb will at some remote period again enjoy perfect freedom in
all of its motions and be completely exempt from pain; the deformity, however
will remain undiminished through life" [14]. This suggestion was not scientifi-
cally confirmed.

The qualitative study by A. Bialocerkowski in 2001 examines the disa-
bility in patients with a wrist injury [15]. Symptoms were present for 1-164
months (av. 19). It describes the activities that were performed with the difficul-
ties, mostly work-associated (65%) and household duties (54%), as well as the
compensatory mechanisms. But the difficulties were not quantified and how
they change over time was not analysed. A large prospective study on 275 distal
radius fracture patients was published in 2001 in Canada [16]. It evaluated the
range of motion, grip strength as well as the disability with SF-36, PRWE and
DASH during one year. The results obtained for the disability and the physical
characteristics can be used as a data-base for comparative statistics in future stu-
dies and have a prognostic value. According to the study by J. B. Jupiter which
analyzed patients aged over 60 years with unstable distal radius fracture there
was a significant correlation between the self-evaluation (PRWE) and the fun-
ctional outcome (Gartland and Werley), but there was no correlation of the
PRWE and the radiological measurements [17]. In 2002 A. Tremayne examined
the relationship between the wrist function impairment (grip strength and dorsal
extension) and the activity limitation expressed with the hand dexterity examina-
tion. She found a strong correlation between the grip strength and dexterity, and
a weaker one with extension [18]. The correlation between the radiological pa-
rameters, the fracture type and the articular congruity and the level of patient-
rated dysfunction (PRWE) was investigated in the [.Karnezis study in 2005 [19].
It showed that radial shortening and the loss of palmar angle were associated
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with prolonged wrist pain; the presence of articular "step-off" affects the range
of wrist dorsiflexion and patient-rated wrist function after one year.

The treatment protocol of distal radius fractures is not yet standardized.
There are many published randomized studies, but they show that even in simi-
lar fracture types and similar treatment protocols, the outcome varies signifi-
cantly. There is disagreement on the degree of correlation between the radiologi-
cal outcome and the clinical outcome. There are not enough scientific papers for
the outcome of distal radius fractures evaluated by the patients and the quality of
life after a fracture.

The aims of this study are:

1. To examine the association of the radiological parameters of distal
radius fractures and the patient-rated wrist functional outcome (disability).

2. To analyze the correlation between the outcome of distal radius frac-
tures presented by the objective parameters of the wrist function (range of mo-
tion and grip strength) and the functional outcome presented with the wrist self-
evaluation results (disability).

Material and methods

Patients:

This clinical study was designed as a prospective randomized study of 64
patients with a distal radius fracture. Patients with an acute distal radius fracture
aged over 16 years were included. Exclusion criteria were: fracture in patients
with immature skeleton (epiphysis fusion not complete), additional wrist injury
(carpal fracture, neurovascular injury), open fractures (except for Gustillo grade I),
bilateral injury, repeated wrist injury, patients not able to comply.

Patients were evaluated three times: at their control visit 7-10 days after
injury (baseline); again at three months following fracture (when immobilization
or external fixation is taken off and the operative wounds have healed) and
finally 6 months after injury. At each of these three visits patients completed the
PRWE questionnaire and x-rays were taken. The objective wrist characteristics
(ROM and grip strength) were measured three and six months after injury.

Outcome evaluation
1. Disability evaluation

To evaluate the disability Patient-rated Wrist Evaluation (PRWE) que-
stionnaire was used [13]. The PRWE contains 15 items in two scales PAIN (5
items) and FUNCTION (function divided into a Specific Activities subscale
with 6 items and a Usual Activities subscale with 4 items). Each item is scored
on an 11-point scale (0-10) [20]. The scores of each individual item were
provided with qualitative descriptors defined as: none (0), minimal (1-2), mild
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(3—4), moderate (5-6), severe (7-8) or very severe (9—10). These descriptors
were also extended to subscales and the total score.

2. Radiographic evaluation

Standard wrist radiographs (antero-posterior and lateral) were made
immediately following injury (initial), 7-14 days after injury (baseline), and
three and six months after injury, as well as one radiograph of the uninjured
wrist. The following parameters were measured at each time point: radial length
(mm), radial angle (degrees) and dorsal angle (degrees) [21].

The results of this measurement were scored and graded according the
Lidstrom method [22] modified by Sarmiento [23], that is the Stewart score sys-
tem that gives grades excellent (0), good (1-3), fair (4—6) and poor (7-12) [21].

3. Physical wrist characteristics evaluation

The objective clinical parameters evaluated in this study are grip
strength and range of movements.

Grip strength. With a hand dynamometer bilateral measurements were
made, three trials on each side, and a mean value was determined (according to
the standardized Mathiowetz procedure) [24]. The grip strength is presented as
the percentage of the value of the injured side of the value of the uninjured side
(correction with the factor 1.07 for the non-dominant side) [8, 11, 25].

Range of movements in the wrist. Active dorsal extension and palmar
flexion, pronation and supination, radial and ulnar deviation were measured with
a goniometer according to the standardized volar/dorsal LaStayo technique [26]
for flexion/extension, the Armstrong technique [27] for pronation/supination and
the Norkin technique [16] for radial/ulnar deviation. The range of movements is
scored on a 30-point scale in Table 1.

Table 1

Active range of movements in wrist scoring

| SCORING OF THE ACTIVE RANGE OF MOVEMENTS IN THE WRIST |

Extension | Flexion d Uh’?r R?d"f‘l Pronation | Supination

eviation deviation
Max. Score 6 5 3 2 5 5
0 <10° <10° <5° <5° <10° <10°
1 >10° >10° >5° >5° >10° >10°
2 >20° >20° >15° >15° >20° >20°
3 >30° >30° >25° > 4(0° > 40°
4 > 40° >40° > 60° > 60°
5 >50° >60° >70° >70°
6 >70°
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Statistical analysis

All statistical analyses were performed with the SPSS Statistics 18 for
Windows software package (SPSS Inc). The following measures were used [28,
29]: mean, standard deviation, minimal and maximal values; statistical corre-
lation for description of the association between parameters with the Spearman
rank correlation. A p value less than 0.05 was considered significant.

Results

The characteristics of the group of 64 examined patients with a distal
radius fracture are given in Table 2.

Table 2

Characteristics of 64 distal radius fracture patients

Age mean 55.5y (17-80), SD 14.54
Sex female 43 (67.2%)

male 21 (32.8%)

Injured side right 7 (42.2%)

left 37 (57.8%)

Dominant side right 63 (98.4%)

left 1 (1.6%)

dominant injured 26 (40.6%)

nondominant injured 38 (59.4%)

Mechanism of injury 1. fall 47 (73.4%)

2. fall from height 15 (23.4%)

3. other 2 (3.2%)

Fracture type extraarticular A —27(42.2%)

(AO classification) partially articular B —2 (3.1%)

completely articular C — 35 (54.7%)

1. immobilisation 14 (21.9%)
2. closed reduction + immobilization 33 (51.6%)
3. closed reduction + ex.fix.+ K-wires 9 (14%)
4. closed reduction + K-wires + imm 2 (3.1%)
5.
6.

Intervention

open reduction + plate osteosynthesis 4 (6.2%)
open reduction + ex.fix. + internal fi 2 (3.1%)
Physical therapy yes 42 (65.6%)

no 22 (34.4%)

SD = Standard deviation
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1. PRWE results

Table 3 shows the mean scores for the three subscales and the total
PRWE score. The total PRWE score changes from mean severe pain and disa-
bility at baseline (mean score 64.5), through mild three months later (24.9), to
minimal pain and disability after six months (10.2) (Table 3). The total pain and
disability reported in the PRWE questionnaire presented with the number of
patients is shown in Figure 1.

Table 3
Mean score for three subscales and total PRWE score at each
of the three time points
PRWE Baseline 3 months 6 months
Pain (50) 20.8 10.5 6.5
Specific activities (60) 54.6 18.3 53
Usual activities (40) 32.7 10.4 2.1
Total (100) 64.5 249 10.2
) E
39
40 1 B none
357 B minimal
g3 2425 O mild
5 18| O moderate
g2 14
2 5 12 W severe
10 A 6 5 O very severe|
51 o001l 1 00 loo
0 T
baseline 3 months 6 months

Figure 1 — Total PRWE score over six months

2. Radiological results

Mean values of all radiological parameters through the six months of
evaluation are presented in Table 4. The values of the radiological parameters
measured at each of the follow-up points are graded according the Stewart score
system. These results are shown in Table 5, presented with the number of pati-
ents. On the initial radiographs the mean Stewart system score is 4.17 (mean
grade fair), after the intervention the baseline mean score is 0.97 (mean grade
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good), after three months 1.91 (mean grade good) and six months later 2.05 (me-
an grade good) (Table 6).

Table

4

Mean values of radiological parameters for whole group of patients over six months

uninjured initial baseline m0131ths Il’lOflthS
R R d R r d R R d R r d R r d
MEAN| 12.86 [26.03]-7.92| 9.59 |19.86(14.08| 11.42 |22.86|-2.2| 10.47 |21.27|1.58| 10.34 |21.05| 2.19
SD 1.34 1295(5.69|3.01 | 6.2 [13.24] 2.1 |4.63|8.54| 2.71 |5.16|991| 2.86 | 54 |10.25
R —radial length (mm), r — radial angle(°®), d — dorsal angle(°®), SD — standard deviation
Table 5
Stewart score system results for examined patients over six months
SS inicial SS baseline SS 3 months SS 6 months
Excelent 4 33 25 24
Good 20 27 27 25
Fair 28 3 7 9
Poor 12 1 5 6
SS = Stewart score
Table 6
Mean values of the Stewart system scores over six months
SS initial SS baseline SS 3 months SS 6 months
MEAN 4.17 0.97 1.91 2.05
SD 2.76 1.4 231 2.46

MEAN = mean value, SD = standard deviation

3. Results of the measurement of the objective physical characteristics
of the wrist

Mean value of the grip strength of the injured wrist three months after
injury is 62.8% (SD 22.97, MIN 5, MAX 99) of the uninjured side strength, and
81.6% (SD 14.41, MIN 44, MAX 117) after six months.

The values of the movement measured in the injured wrist three and six
months after injury as their mean values expressed in degrees are presented in
Table 7. These values in degrees are then scored with the ROM scale (Table 1),
and the scores are presented in Table 8. Three months after injury the mean
range of movement is scored 21.8, and six months later 23,7 (Table 8).
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Table 7

ROM values in injured wrist 3 and 6 months after injury, in degrees

3 months | 6 months
EXT| FL |UD RD | PR | SUP | EXT | FL |UD | RD | PR | SUP
MEAN | 53.6 | 46.9 |34.9 25.1 | 84.8| 56.6 | 61.7 | 53.5 |38.8/30.6/87.7| 67
SD [13.29]10.268.6410.9 /8.84|16.52|11.64 | 10.05]10.8 |8.13|5.78 | 12.82

SD — standard deviation, EXT — dorsal extension, FL — palmar flexion, UD — ulnar deviation,
RD - radial deviation, PR — pronation, SUP — supination

Table 8

ROM values in injured wrist 3 and 6 months after injury, in scores

3 months 6 months
EXT | FL |UD |RD | PR [SUP| T | EXT | FL |[UD RD | PR |SUP| T
MEAN| 45 [38(29 /18|49 38 (218 52 |(42|29| 2 | 5 |4.423.7
SD | 0.99 (0.67/0.31/0.43(0.32/0.97|2.42| 0.7 |0.58/0.31/0.13/0.13/0.79| 1.7

SD — standard deviation, EXT — dorsal extension, FL — palmar flexion, UD — ulnar deviation,
RD - radial deviation, PR — pronation, SUP — supination, T — total score

4. Correlation analysis

1. Radiological outcome and the PRWE pain and disability correlation
(Spearman)

There is No significant statistical correlation between:

— 3 months: Stewart score (SS) and the PRWE total, PRWE pain,
PRWE specific activities, PRWE usual activities score;

— 6 months: Stewart score (SS) and the PRWE total, PRWE pain,
PRWE specific activities, PRWE usual activities score;

— 6 months: final radial shortening and the PRWE total, PRWE pain,
PRWE specific activities, PRWE usual activities score;

— 6 months: final dorsal angulation and the PRWE total, PRWE pain,
PRWE specific activities, PRWE usual activities score;

— PRWE total 6 months and the initial radial shortening, initial radial
angle reduction, initial dorsal angle, initial SS;

— PRWE total 6 months and the postreduction radial shortening, postre-
duction radial angle reduction, postreduction dorsal angle, postreduction base-
line SS.

2. Objective physical characteristics of the wrist and the PRWE pain and
disability correlation (Spearman)
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There is significant statistical correlation between:

— 3 months: grip strength % and the PRWE total, PRWE pain, PRWE
specific activities, PRWE usual activities score;

— 6 months: grip strength % and the PRWE total, PRWE pain, PRWE
specific activities, PRWE usual activities score;

There is no significant statistical correlation between:

— 3 months: ROM score and the PRWE total, PRWE pain, PRWE
specific activities, PRWE usual activities score;

— 6 months: ROM score and the PRWE total, PRWE pain, PRWE
specific activities, PRWE usual activities score;

— 6 months: dorsal extension score.

3. Objective physical characteristics of the wrist and radiographic
parameters correlation (Spearman)

There is NO significant statistical correlation between:
— 6 months: grip strength % and the radial shortening;
— 6 months: grip strength % and the dorsal angle;

— 3 months: grip strength % and SS;

— 3 months: ROM score and SS;

— 6 months: grip strength % and SS;

— 6 months: ROM score and SS.

4. Objective physical characteristics correlation (Spearman)
There is significant statistical correlation between:

— 3 months: grip strength % and ROM score;

— 6 months: grip strength % and ROM score.

Discussion

1. Radiographic results analysis

The aim of this study is to examine the association between the radiolo-
gical parameters (Stewart score system, radial shortening and dorsal angle) with:
first the final outcome in the patients with a distal radius fracture presented with
the results for the disability with the patient-rated wrist questionnaire (PRWE),
second: the percentage of the grip strength of the injured side of the uninjured
one as a objective characteristic of the wrist, and third the range of motion sco-
res as another objective characteristic of the wrist joint. The results showed that:

— there is no statistically significant correlation the third or the sixth
month between the radiological characteristics of the fracture and the patients’
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disability presented with the pain (PRWE Pain subscale), difficulties doing tasks
(PRWE Specific activities subscale) and problems experienced while involved
in life situations (PRWE Usual activities subscale);

— there is no statistically significant correlation the third or the sixth
month between the radiological characteristics of the fracture and the grip
strength of the injured side, as well as the range of motion of the injured wrist;

— there is no statistically significant correlation between the total PRWE
result at 6 months and the initial radial shortening, the initial dorsal angle and
the initial Stewart scores that leads to the conclusion that the severity of the bone
injury was not predictive of patient-rated outcome (disability) six months after
injury;

— there is no statistically significant correlation between the total PRWE
result at 6 months and the postreduction radial shortening, the postreduction dor-
sal angle and the postreduction Stewart scores, that leads to the conclusion that
the adequacy of reduction was not predictive of patient-rated outcome (disabi-
lity) six months after injury.

Distal radius fractures often result in malunion, especially if treated by
closed reduction and immobilization [30]. There is increasing concern that fai-
lure to restore accurate extra-articular alignment may result in persistent pain,
restricted movement of the wrist and forearm and weakness and disability due to
malfunction of the radiocarpal and distal radio-ulnar joints. Intra-articular malu-
nion may lead to post-traumatic radiocarpal osteoarthritis [31]. That is why there
is a tendency for fractures of the distal radius occurring in young adults to be trea-
ted increasingly by open surgical techniques, partly because of the concern that
failure to restore anatomical alignment may result in symptomatic posttraumatic
osteoarthritis in future years. To examine this relationship, in 2008 Forward et
al. performed a retrospective study of 106 patients with a distal radius fracture
under the age of 40 years at the time of their injury. They carried out a clinical
and radiological assessment at a mean follow-up of 38 years [32]. While there
was radiological evidence of posttraumatic osteoarthritis after an intra-articular
fracture in 68% of patients, the DASH scores for disability were not different
from population norms (asymptomatic) and function (ROM, grip) was impaired
less than 10%. No patient had required a salvage procedure. The authors conc-
lude that imperfect reduction of these fractures may not result in symptomatic
arthritis in the long term, and this should be considered when choosing from
many treatment options available, primary or corrective. Similar results were
published by Goldfarb 2006 [33]. He assessed the function and disability in pa-
tients 15 years after surgery of a displaced intraarticular fracture of the distal ra-
dius. Despite joint space narrowing and evidence of advanced arthrosis, patients
maintained a high level of function at the long-term follow-up evaluation. The
study made by Young in 2003 reviewed patients seven years after a distal radial
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fracture. Despite a high level of radiographic malunion (50%), overall function,
range of movement and activities of daily living were not limited [34].

The data published in these studies, as well as the results from this one,
found no significant statistical correlation between the radiographic parameters
and the patient-rated outcome (the disability). This leads to the conclusion that
fracture healing and rehabilitation after a distal radial fracture should not be
assessed only with a radiographic follow-up. A patient-rated disability evalua-
tion should be mandatory. Only patients who have radiographic signs of malu-
nion combined with a high level of disability (bad PRWE pain and functional
score) and are not satisfied with their life quality should be considered for diffe-
rent therapeutic approach or salvage procedures.

2. Analysis of the results for the objective wrist characteristics

In recent years, wrist injuries evaluation is focused on assessment of the
pain and disability from the patient’s perspective (PRWE). That is why it is
importatnt to examine how the objective characteristics' impairment contributes
to the overall disability. There are not enough data published on the association
between these characteristics and the functioning level rated with the self-eva-
luation questionnaires.

Karnezis in 2002 studied this association and published that the grip
strength was a significant predictor for disability (the PRWE score), but the fle-
xion/extension and forearm rotation were not [8]. Kamiloski in his study evalua-
ted external fixation in patiens aged over 65 years with unstable distal radius
fracture and found a significant correlation between the patient-rated outcome
(PRWE) and the Gartland-Werley scoring system that included the grip strength,
but no correlation between the PRWE and the radiological outcome (Stewart
score) [35]. The 2003 Jupiter study of patients aged over 60 years had similar re-
sults [17]. In his 2005 prospective study of over 790 distal radius fracture pati-
ents MacDermid found a correlation between the objective variables score (grip
strength, ROM and dexterity) and each of the PRWE subscales, three and 12
months after injury [5]. A similar study published by MacDermid in 2002 eva-
luated the factors that are predictors for pain and disability six months after a
distal radius fracture and concluded that the physical impairments (grip strength,
ROM, dexterity) are not significant pain and disability predictors, but these three
factors are: educational level, compensatory status and the initial radial shorte-
ning [36]. Adams in 2003 found significantly worse function (DASH, PRWE) if
restricted or absent wrist ROM was present [37].

The aim of this study is to examine the association between the obje-
ctive physical characteristics of the injured wrist (grip strength, ROM) and the
PRWE questionnaire results for the patients’ disability evaluation, as well as the
association between these two objective characteristics themselves:
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— there is a statistically significant correlation at the third or the sixth
month between the grip strength on the injured side and the patients’ disability
presented with the pain (PRWE Pain subscale), difficulties doing tasks (PRWE
Specific activities subscale) and problems experienced while involved in life
situations (PRWE Usual activities subscale);

— there is no statistically significant correlation at the third or the sixth
month between the range of motion in the injured wrist and the patients’ disabi-
lity presented with the pain (PRWE Pain subscale), difficulties doing tasks
(PRWE Specific activities subscale) and problems experienced while involved
in life situations (PRWE Usual activities subscale);

— there is a statistically significant correlation at the third and the sixth
month between the two objective characteristics: the grip strength and the range
of movements in the injured wrist.

Conclusion

Post-fracture rehabilitation and outcome assessment should extend be-
yond physical impairment and radiography to ensure comprehensive treatment
to individuals with a distal radius fracture.

Only patients who have radiographic signs of malunion combined with a
high level of disability (bad PRWE pain and functional score) and are not satis-
fied with their quality of life after injury should be considered for a change in
therapeutic approach or salvage procedures.
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Pesume

IMPOLHEHA HA UCXOOOT KAJ ITAIIMEHTUTE CO ®PAKTYPA
HA TUCTAJTHUOT KPAJ HA PAINYCOT

Kacamunosa K., Kamunocku B.

YHusep3uitielticka kaunuka 3a xupypuku 6oaeciiu ,,Ce. Haym Oxpuocku™,
Ckotije, P. Maxeooruja

Boeseo: HepgocracyBaaT Hay4yHH TPYAOBH 3a UCXOMOT Ha (ppakTypuTe Ha
AUCTATTHUOT Kpaj Ha pauycoT NMPOLEHET Off CTpaHa Ha caMuTe nanueHTu. I[Tocron
HecorjacyBamhe Ha CTENIEHOT Ha Kopellallja Ha pafHoJIONIKAOT U (DYHKI[MOHAT-
HUOT UCXOJ{ CO OHECIIOCOOEHOCTa Kaj OBHE MaIEeHTH.

Llea: 1a ce eBanmympa KopenanujaTta Ha UCXOIOT NPOIEHET Off CTpaHa Ha
nanueHTHTe (OHECIOCOGEHOCTa) CO PaMOIIONIKUTE TapaMeTpu Ha (PpakTypuTe
Ha JUCTAIHUOT pajinyc, Kako M cO 00jeKTUBHUTE MapaMeTpH Ha (PyHKIHjaTa Ha
pavHKOT 317106 (OICer Ha IBUXKEIha U CHJIa HA CTUCOK).

Maitepujasu u meitioou: TpygoT e NMPOCHEKTHBHA PaHIOMHU3UpPAHA CTY-
nuja Ha 64 magueHTu co ppakTypa Ha AUCTAIHUOT Kpaj Ha pafinycoT. 3a eBaiya-
I[ja Ha OHECIOCOOEHOCTa € KOPHCTEH INpallagHuKoT ,IIpoleHa Ha pavyHHOT
3106 of crpaHa Ha nanueHToT (PRWE). 3a paguorpadcka nponeHa ce MepeHn
pajujaTHaTa MOJKHUHA, PafiljaIHUOT aroyl U JOP3aJIHUOT aroj, a motoa ce 6ofay-
BaHU cropef MeTofoT Ha Jlupctpom Mmopucpurnmpan op CapmueHto. OGjek-
TUBHUTE KIMHUYKY ITapaMeTpH OIIEHyBaHU BO CTy/lUjaBa ce cuiaTa Ha CTUCOKOT U
OIICeroT Ha JIBUKEHA BO PAavyHUOT 3ri00. 3a fja ce MCTpaku MefyceOGHaTa aco-
Iyjanyja Ha OBUE TPH MEPKU Ha UCXOAOT € KOpHCTeHa Spearman-oBaTa KopeJa-
I1ja Ha paHTOBU.

Pesyaiiaiuu: Crnopep pesyiaTaTuTe AOOHEHHM Off CTyAWjaBa HE IOCTOU
CTAaTHCTUYKM 3HaYajHA KOpeJanyja Ha PaJuONIOIKIOT UCXOJl, KAKO HU HA OTCErOT
Ha JIBIDKEHha BO NMOBPEACHUOT paueH 3r7106 co 60oIKaTa U OHECIOCOOeHOCTa CIo-
pen PRWE. CaMo cunaTta Ha CTHCOK € 3Ha4aeH IPEeTCKaKyBay Ha OOJIKaTa U OHe-
CIIOCOOEHOCTAa ¥ Ha TPETHOT M HA HIECTHOT MECEN Off TOBPEJaTa.
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3akayuok: PexabunmranmjaTa Ha HAOWEHTHTE IO ITOBpefaTa M IIPO-
[[eHaTa Ha MCXOAOT He cMeaT jja ce 6a3mpaar camMo Ha 3acerHaTocTa Ha (pu3md-
KWUTE NTapaMeTpH U peHAreHorpaduuTe, TyKy U Ha MPOIeHa Ha OHECIIOCOGEHOCTA.
Camo Taka Ke ce 06e36equ ceondaTeH TpeTMaH Ha MalMEHTUTE O (ppakTypa Ha
AUCTAIHAOT KpPaj Ha PafiuycCoT.

Kayunn 36opoBm: (pakTypa Ha AWUCTAIHUOT pajinyc, OHECIOCOOEHOCT, WMCXON
TIPOIICHET Off MAIEHTOT.
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