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Road traffic accidents cause significant trauma to the population and are one of the main causes of mortality in
working age. The novelty of the study risk-oriented patterns of severity of damage and mortality of victims of road
accidents have been established.

The aim - to create of a fundamental basis for the formation of clinical routes and protocols for victims of road ac-
cidents by establishing and verification the relationship between the severity of damage and the death of the victims.

Material and methods. An analysis of 1,696 cases of road traffic injuries was carried out, and the standardized
New Injury Severity Score (NISS) assessment system was used.

Results. A probable, but indirect dependence of the clinical effective risk of a negative outcome of the traumatic
process in victims on the severity of the damage was established. It was established that the sign of participation in
the traffic the formation of clinical effective risks of a negative outcome of the traumatic process, starting with the
severity of damage according to the NISS with 25 points. With the same qualitative characteristics, pedestrians have
the highest risk of fatality, drivers have the lowest risk. The synergistic effect of the severity of damage and the clinical
and anatomical form of the injury was established.

Conclusions. The risk of a fatal outcome of a road traffic injury in general directly depends on the severity of
damage to the victim, although the dependence is not direct. The clinical and anatomical form of damage together
with the severity of the damage have a synergistic effect on the formation of the clinically effective risk of mortality
in victims of a road traffic accident, and the predominant influence is the clinical and anatomical form of damage.
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KniHiuHi pe3ynbTaTMBHI pU3NKM NeTanbHOCTI B NOCTPaXKAANMUX i3 A0POKHbO-TPAHCNOPTHOIO TPABMOLO
3a/1eXKHO Bif, TAXKKOCTi NOWKOAMKEHHA

C.0. lyp’es, B.A. KywHip, O.C. Conoesiios
YKpaiHcoKuli HayKogo-npakmu4Huli yeHmp ekcmpeHoi medu4yHoi 0ornomoau ma meduyuHu Kamacmpoa, m. Kuie

[opOXKHbO-TpaHCNOPTHI Npurogu (4TM) BUKNMKAKOTb 3HAYHE TPABMYBAHHA HACeNEHHA Ta € OAHIEID 3 OCHOBHUX NPUYMH CMEPTHOCTI
B NpaLe3gaTHOMY Bili. HoBM3HA foCNiAXEHHA NONAMAE B TOMY, LLO BNepLle BCTAHOBNEHO PU3NKOPIEHTOBAHI 3aKOHOMIPHOCTI TAXKKOCTI
NOLUKOAMKEHHA Ta CMEPTHOCTI NOCTPaXKAANNX YHacnigok ATI.

Merta — cTBopUTM GyHAAMEHTANbHY OCHOBY AR GOPMYBAHHA KNiHIYHMX MapLUPYTIB | NPOTOKOAIB NOCTpaxKAanunxX yHacnigok 4TI wasaxom
BCTAHOBNEHHS 11 BepudiKaLlii 38'A3Ky TAKKOCTI NOLIKOAMKEHHSA Ta CMEpPTi NOCTPaXKaanoro.

Marepianu 1a metoau. MpoaHanizosaHo 1696 BMNaakis LOPOXKHBO-TPAHCNOPTHOIO TPAaBMATU3MY Ta BUKOPUCTAHO CTaHAAPTU30BaHY cUCTEMY
ouiHtoBaHHA New Injury Severity Score (NISS).

Pe3ynbTati. BcTaHOBAEHO BipOTiAHY, afe ONOCEPEAKOBAHY 3a1EXKHICTb KNiHIKO-Pe3ybTaTUBHOTO PU3MKY HEraTUBHOTO pe3ynbTaTy nepebiry
TPAaBMATUYHOTO NPOLECY B MOCTPAXKAANMUX YHACNILOK [TI Bif TAXKKOCTI NOWKOAKEHHA. BUABAEHO, WO 03HAKA y4acTi B pyci BNANBAE Ha
GOpPMYBaHHS KNiHIKO-LiEBUX PU3UKIB BUHUKHEHHA HETAaTUBHOTO Pe3ynbTaTy Nepebiry TpaBMaTUYHOTO NPOLLECY B NOCTPAKAANNX, MOYMHAKOUM
3 TAXKKOCTI ylKomaeHHA 3a NISS 3 25 6anis. Mp1 0fHAKOBMX AKICHUX XapaKTePUCTUKAX HalBULLMIA PU3MK 3arMbeni matoTb nilioxoau,
HaHWXKYMI — BoAil. Big3HaueHO CUHEPriYHMIM ePeKT TAKKOCTI YLWWKOAKEHHA Ta KNiHIKO-aHaTOMIYHOI GOpMM YILKOAKEHHA. YCi pe3ynbTaTi
BipOrigHi 33 KPUTEPIAMM Ta BUMOraMuM L0Ka30BOi MEAMLMHM.
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BWUCHOBKM. P131K NI€TaNbHOTO HACNiAKY AOPOKHLO-TPAHCMNOPTHOI TPABMM B LLiIOMY 6€3Mn0cepeaHbo 3aNeKNUTb Bif TAXKKOCTI YLWIKOAKEHHS
MOTEePMiNIOro, X04a 3a/eXHiCTb He € NPAMOLO. PU3MK HEraTMBHOIO pe3y/bTaTy nepebiry TpaBMaTMYHOrO NPOLLECY B NOCTPAXKAANMX YHACNIZOK
TN 6e3nocepeaHbo 3aNEXKNUTb Bif, 03HAKM y4acTi B JOPOKHbOMY pyci. HaBULLMIA KiNbKICHWIA NOKa3HWK pU3KKY 3arnbeni sHacnigok ATM
MatoTb NiOXOAM 3 OAHAKOBO AKICHOK O3HAKOMD XapaKTEPUCTUKM KNIHIYHOTO Pe3yNbTaTUBHOIO PU3NKY, Y BOAIIB MOKA3HUK PU3KKY
HaMeHLWMM. KniHiko-aHaTomiuHa Gopma NOWKOAKEHHS PA30M i3 TAMKKICTIO NOLUKOAKEHHA MatOTb CUHEPTETUYHWUI BMMB Ha GOPMYBaHHA
KNiHIKO-pe3ynbTaTMBHOIO pU3nKy 3armbeni noctpaxkganux y ATM, npuyomy nepeBaxkHWU BNAMB Ma€e KNiHiko-aHaTOMiYHa dopma

MOLLKOZKEHHA.
ABTOpM 3aABAAOTb NPO BiACYTHICTb KOHDAIKTY iHTEpECiB.

Knrouoei cnoea: cBITOBI pU3NKK, CMEPTHICTb, ZOPOKHBO-TPAHCMOPTHA TPABMA, TAMKKICTb NOLIKOAKEHHS.

Introduction

Road traffic injury remains one of the most impor-
tant causes of death of the population almost all over the
world. Unfortunately, there has been no steady trend of
decreasing mortality and lethality due to traffic acci-
dents in recent years. An important component of solv-
ing this problem is establishing the relationship be-
tween the lethality of the victims and the clinical signs
of damage. Taking into account the variety of clinical
signs of road traffic injury to describe the clinical cha-
racteristics, the method of standardization using stan-
dardized rating systems (scales) is used. We authors
considered it expedient to determine the dependence of
the victim’s mortality risk on the results of a standar-
dized clinical assessment.

The aim of the research - to establish the presence and
nature of the dependence of lethality (a negative out-
come of the course of the traumatic process) of victims
of road traffic injuries on the severity of damage based
on a risk-oriented assessment.

Materials and methods of the study

The array of the study was 1,696 cases of road traffic
injuries in victims of road traffic accidents. The forma-
tion of the research array took place in the order of an
epidemiological experiment on real-life models (a me-
tropolis, a rural area, a regional city). The models were
formed on the basis of actually existing administrative
and territorial entities of Ukraine in accordance with
the requirements of the Law of large numbers. The vic-
tims were injured in the period 2018-2020. Standar-

Table 1

dization of the clinical characteristics of the injury was
carried out using the New Injury Severity Score (NISS)
standardized assessment system. A standardized scor-
ing system is recommended for road traffic injury vic-
tims [3]. At the same time, the following gradations of
damage severity were established in each anatomical
and functional area from 1 to 4 points in ascending
order of damage severity, total score from up to
16 points (minor damage), 16-24 points (light da-
mage), 25-34 points (moderate severity damage),
35-44 points (severe damage), 45-75 points (extreme-
ly severe damage and agonizing Clinical outcome risks
were defined as the ratio of the probability of death
and recovery of victims. The analysis was carried out
with the help of computer technologies. All obtained
results meet the criteria and requirements of evi-
dence-based medicine.

Results of the study

The analysis of the distribution of the study array
based on the indicator of the standardized NISS assess-
ment system allowed us to obtain the following results
(Table 1). The analysis of the distribution of the study
array according to the severity of the damage is given in
Table 1.

Set out in Table 1, the data allow us to state that there
is a clear tendency to increase the indicator of the clini-
cal effective risk of a negative outcome of the course of
the traumatic process as the indicator of the severity of
the damage increases. Moreover, fluctuations in risk in-
dicators are large, from theoretically impossible to cata-

Analysis and evaluation of clinical effective risks according to the risk factor «severity of damage»

The NISS index, points*

Quantitative risk
characteristics

Qualitative risk

characteristics Rank

Extremely severe damage and agonizing, 45-75 |1.59

Minor damage,up to 16 0.001 theoretically impossible 5
Light damage, 16-24 0.06 minimal 4
Moderate severity damage, 25-34 0.47 significant 3
Severe, damage 3544 0.83 catastrophic 2

1

catastrophic

Note: * —in total for all anatomical and functional areas.
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Table 2
Integral analysis and evaluation of clinical effective risks according to the risk factor «severity of damage» in groups of traffic
participants
Drivers Passangers Pedestrians
NISS index, points* quantitative risk | rank quantitative risk |rank | quantitative risk rank
characteristics characteristics characteristics
Upto 16 0 5 0 5 0.003 5
Light, 16-24 0.03 4 0.06 4 0.07 4
Moderate severity, 25-34 0.20 3 0.32 3 0.88 2
Severe, 35-44 0.75 2 1.13 2 0.67 3
Extremely severe and agonizing, |1.11 1 1.50 1 1.82 1
45-75

Note: * —in total for all anatomical and functional areas.

strophic. There are two rather sharp periods of the tran-
sition of the quantitative risk indicator: from a light
degree of damage to moderate severity, where the risk
indicator increases from minimal to significant damage
with moderate severity, and also during the transition
from moderate severity to severe injury, where the risk
increases from significant to catastrophic, that is, the
growth trend of the risk indicator according to the da-
mage severity indicator has a discrete character. At the
same time, the ratio of the maximum and minimum risk
indicators is 1.59, which indicates a very high level of
distribution dissipation.

In order to determine the clinical effective risk from
the severity of damage in groups of victims participating
in the traffic, we conducted an integral analysis of such
risk in groups of participants in the traffic. The data of
this analysis are given in Table 2.

Data analysis of Table 2 allows us to define the fol-
lowing:

— the lowest indicators of clinical effective risks based
on the severity of damage are generally observed in dri-
vers.

- the highest indicators of risks based on the severity
of damage are generally observed in pedestrians.

In victims with a severity of damage up to 16 points,
the indicators of clinical effective risk are within the li-
mits of theoretically impossible in all traffic participants.
In victims with mild injuries (16-24 points), the indica-
tor of clinical effective risk is within the minimum range
for all traffic participants. In the case of injuries of mo-
derate severity (25-34 point), the indicator of clinical
effective risk ranges from insignificant for drivers to
catastrophic for pedestrians. In case of severe damage to
the victims (35-44 points), the indicator of clinical effec-
tive risk is catastrophic for passengers and critical for
drivers and pedestrians.

It is important from a scientific and practical point of
view to determine the influence of the clinical and ana-
tomical signs of the form of damage and the severity of

the damage on the formation of a clinically effective risk
of a negative outcome of the course of the traumatic pro-
cess in victims of road traffic trauma (Table 3).

As a result of the analysis of the above data, the fol-
lowing patterns can be established:

1) with minor damage to all clinical and anatomical
areas, the qualitative characteristic of the indicator of
clinical effective risk is minimal, but in terms of quanti-
tative value, this indicator is the highest for abdominal
damage (0.09) and is as close as possible to the qualita-
tive characteristic of insignificant risk;

2) with extremely severe injuries of victims, the
qualitative characteristic of the clinical effective risk is
catastrophic, except for victims with pelvic injuries,
where such an indicator is critical. According to the
quantitative characteristic, the clinical effective risk is
the highest in the group of 25 points with cranial inju-
ries. The probable influence of the clinical and anato-
mical feature on the formation of the clinical effective
risk is observed in the group of victims, starting with
4 points (light damage).

It is also worth noting that the influence of the stan-
dardized indicator of the severity of damage on the for-
mation of clinical effective risk is not the same for each
clinical and anatomical form of damage in traffic acci-
dent victims. It was established that the ratio of the ma-
ximum to the minimum indicators in the clinical-ana-
tomical group for and neck injuries is 2.24, for spine
damage - 1.17, for chest damage - 2.42, for abdominal
damage - 2.20, for pelvic damage - 2.07, with damage to
the limbs - 1.57.Thus, the standardized indicator of the
severity of damage has the greatest influence on the for-
mation of the risk indicator in victims with head and
neck injuries 2.24, and the smallest impact was recorded
in the case of chest injuries - 2.42. That is, in victims
with such clinical and anatomical forms of damage, such
as the abdomen, pelvis, spine and chest, the clinical and
anatomical sign of damage when forming an indicator
of the clinical effective risk of the occurrence of a nega-
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Table 3

Integral analysis and evaluation of clinical effective risks according to the risk factors «clinical and anatomical form» and
«severity of damage»

Anatomical and | 1 point* 4 points* 9 points* 16 points* 25 points*

functional area |(minor damage) | (light damage) | (moderate damage) | (severe damage) |(extremely severe damage)
Head 0.01 0.05 0.02 0.33 2.13

Spine 0.05 0.12 0.03 0.08 0.89

Chest 0.06 0.11 0.32 0.68 1.25

Abdomen 0.09 0.17 0.43 0.51 1.00

Pelvis 0.04 0.09 0.08 0.51 1.25

Limbs 0.02 0.04 0.17 0.24 1.25

Note: * —for each anatomic-functional area separately.

tive result of the course of the traumatic process in vic-
tims with a road traffic injury has a greater weight ac-
cording to the indicator of severity of damage.

Discussion of the research results

As a result of the conducted research on the depen-
dence of lethality (negative outcome of the course of the
traumatic process) of victims of road traffic injuries on
the severity of damage based on a risk-based assessment,
it was established that there is a pronounced and pro-
bable dependence of the clinical outcome risk of the oc-
currence of a negative outcome of the course of the
traumatic process in victims of road traffic injuries from
the severity of the damage. In general, this fact is not
new in the scientific and clinical sense, this trend was
noted by many scientists [5,7-9,17]. However, a risk-ori-
ented approach was not applied, which is an original
feature of this study.

As a result of the conducted research, it was estab-
lished that the sign of participation in traffic affects the
formation of clinical effective risks of the occurrence
of a negative outcome of the course of the traumatic
process in the victims, starting with the severity of
damage according to the NISS with 25 points. Such
results are original and new in the scientific and clini-
cal sense. Although separate studies of the impact of
signs of participation of victims in traffic were previ-
ously conducted, they were sporadic in nature and no
comparison of different traffic participants was con-
ducted [2,4,7,8,13]. A clinical outcome risk analysis
was also not applied.

It has been established that a high rate of clinical ef-
fective risk in passengers with severe injuries occurs as a
result of a delay in the provision of medical assistance
due to limited access to the injured vehicle during defor-
mation of the vehicle frame and less use of seat belts by
passengers, which leads to additional injuries. This cor-
relates with the data of domestic and foreign scientists
[10-12,14]. It is quite interesting that the dependence of

the indicators of clinical effective risks on the sign of
participation in traffic occurs only starting with injuries
of medium severity. Such data are new and original.

As a result of the conducted research, it can be con-
cluded that there is a synergy between the clinical and
anatomical form of damage and the severity of the da-
mage in the formation of a clinically effective risk of a
negative outcome of the course of the traumatic process
in the victims. However, it is worth noting that the clin-
ical and anatomical form of the injury is of primary im-
portance. Such data generally correlate with the results
of research by foreign scientists [6,15,16,18], and clarify
such results using a risk-oriented approach.

Thus, this small study makes a certain contribution to
solving the problem of combating mortality and lethality
due to traffic accidents.

Conclusions

The risk of a fatal road traffic injury in general direct-
ly depends on the severity of damage to the victim, al-
though the dependence is not direct.

The risk of a negative result of the course of the trau-
matic process in victims of road traffic injuries directly
depends on the sign of participation in traffic.

Pedestrians have the highest risk of mortality as a result
of a traffic accident with the same qualitative characteris-
tics of the clinical outcome risk, drivers have the lowest.

The clinical and anatomical form of damage together
with the severity of the damage have a synergistic effect
on the formation of the clinical effective risk of mortali-
ty in victims of a road traffic accident, and the clinical
and anatomical form of damage has a predominant in-
fluence.

No conflict of interests was declared by the authors.
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