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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Abstract.

Organizational aspects of patient management play an
important role in ensuring adequate diagnosis, treatment, and
rehabilitation. They are especially important in severe acute
conditions in therapeutic, surgical practice, and traumatology.
Polytrauma occupies a special place among traumatic injuries,
is allocated to a special category at the level of all stages of
medical care for patients with traumatic injuries.

The purpose of the study was to evaluate the effectiveness
of providing care to patients with polytrauma in a metropolis
(Almaty), including when using a modified management
program at the prehospital and hospital stages. Research base:
Emergency medical care organizations in Almaty, clinics
providing hospital medical care to patients with injuries in
Almaty. The general characteristics of polytrauma in the
conditions of the Kazakh metropolis - Almaty - allows us to
note its relatively moderate prevalence, combined with high
mortality, which causes a significant part of the negative
outcomes of traumatic injuries in general.

According to some data, the mortality rate for multiple injuries
in a metropolitan area ranges from 18% to 32%, depending on
the severity of the condition, the timeliness of assistance, and
the coordination of actions between the stages of prehospital
and hospital treatment.

Key words. Polytrauma,
specialized care.

emergency care, mortality,

Introduction.

Traumatic injuries are one of the most important causes of
mortality and disability, including in the modern world [1,2]. In
the Republic of Kazakhstan, this cause is on the 4th place in the
overall mortality structure and on the 2nd place in the mortality
rate of persons under 48 [3].

The ambiguous trends of changes in the structure of human
activity and the structure of the population also do not allow
us to make unambiguous conclusions about the dynamics
of injury severity. On the one hand, the exclusion of most of
the able-bodied population from participation in physical and
mechanized labor reduces the risk of severe occupational
injuries; on the other hand, the sharp increase in the volume of
passenger transportation by land transport increases this risk [4].

The degree of risk in trauma is a complex function of the
localization, other characteristics of a particular injury, the
general condition of the body, the injured person, and other
factors (including those related to the efficiency and quality of
medical care) [5]. The presence of polytrauma in this case is a
factor that is among the decisive ones. Simultaneous damage of
supporting-motor apparatus (SMA) and somatic organs, CNS,
widespread damage of SMA segments is usually associated with
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the impact of great force or minimal resistance of the organism
to damage (in particular, due to senile involution) [6].

As aresult, polytrauma acts as a systemic problem, the solution
of which, firstly, cannot be complete in existing conditions,
because quite often injuries are immediately incompatible with
life, and secondly, the organizational and technical capabilities
of the medical care system cannot provide the full scope of
necessary measures to preserve life and prevent other severe
consequences in the early period [7]. Provision of emergency
and urgent care and subsequent stages of medical care in all
cases remains a compromise between the ideal and the existing
organizational and technical capabilities [8-10].

The aim of the study was to assess the effectiveness of care
for patients with polytrauma in a metropolitan area (Almaty),
including the use of a modified management program at the pre-
hospital and hospital stages. Thus, the study aims to answer the
key question: can the implementation of structured polytrauma
management programs significantly reduce mortality rates and
improve outcomes in a resource-limited metropolitan setting.

Materials and Methods.

The study design is a longitudinal organizational and clinical
study.

Study base: Emergency medical care organizations of Almaty,
clinics providing hospital medical care to patients with injuries
in Almaty.

Terms of the study: January 2016-May 2020.

Organizational scheme of the study. The work was carried out
in three stages. At the first stage, the results of medical care
to persons with polytrauma in the conditions of Almaty for
the period 2016-2019 were analyzed. Negative outcomes and
their circumstances and main causes were identified. At the
second stage (2020-2021), a thorough analysis of the actions
of emergency medical services, hospitals providing care to
patients with injuries and their interaction was performed. The
most common mistakes and organizational shortcomings that
are the potential causes of complications and adverse outcomes
in polytrauma were identified and ways to eliminate them were
outlined. At the third stage (2021), organizational measures
aimed at improving the care of patients with polytrauma were
implemented and their effectiveness was evaluated.

Scope of the study: At the stage of archival study, the case
histories and other medical documents of 25738 persons with
injuries who were treated in Almaty were analyzed, including
2840 persons with diagnosed polytrauma.

At the second stage, the analysis of the actions of medical
workers and the outcomes of the management of patients with
polytrauma was performed using the materials of 355 injured
persons.
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The third stage included data from 133 cases. Fatal outcomes,
assignment of disability group, or recovery during follow-up
were considered as "endpoints" at all stages.

Study methods: at the first stage, we used a method of archival
analysis involving a systematic study of archival materials
(official medical documents of the ER and hospital stage). At
the second stage, methods of questionnaire survey of employees
of medical organizations and patients were additionally used.
The third stage was performed with the personal participation
of the researcher and medical workers instructed and consulted
by him. The results of standard (defined by the current clinical
protocol) methods of examination of patients with traumatic
injuries, including physical, laboratory, instrumental and
consultations of specialists with a high level of competence
were used in the work.

The significance of deviations from protocols and errors in
the diagnostic process and management at the stages of care
delivery was assessed in the absence of a conclusion about the
presence of fatal injury.

In the analysis of incapacity for work, individuals who received
disability group 1, 2, and, temporarily 3 were taken into account
if long-term rehabilitation was necessary.

Before proceeding to the third stage, a complex of measures
aimed to improving the diagnosis and treatment of polytrauma
was performed, including the introduction of a specialized
organizational algorithm and training of the emergency care
personnel and hospital physicians involved in the care of the
injured.

Statistical methods. Frequency rates were compared using
Pearson's ¥2 criterion, with Yates' correction if necessary.

Factor analysis was performed with principal component
separation and the varimax rotation method. Both binary
and continuous variables were used as variables in the factor
analysis.

To refute the null hypothesis about the absence of significant
differences, the boundary criterion p<0,05 was taken.

Results.

The results of the first stage in terms of the ratio of the total
number of traumatic injuries and polytrauma, as well as their
outcomes in an epidemiological analysis are presented in Table 1.

The sharp and significant excess of mortality and disability
in polytrauma is noteworthy. The differences with diagnosed
trauma of isolated localization in terms of mortality are
5.36 times (y=145, p<0.001), disability - 3.1 times (¥=58.8,
p<0.001). These differences mainly reflect the peculiarities of
polytrauma as an injury usually associated with exposure to
great force, resulting in a sharp increase in the number of cases
where the degree of organ structure and function impairment
is incompatible with life. The results of factor analysis are
presented in Table 2.

The factors identified in the epidemiologic study phase
associated with impaired casualty management had a medium
level of significance with respect to both mortality and disability.
Factors such as older age, presence of comorbidities, and severity
of injury related to transport etiology contributed more.

However, these data were corrected to some extent in the
second phase of the study, with a more thorough analysis of
patient management. Table 3 presents the comparative rates of
adverse outcomes reported in the second phase of the study with
the structure of potential factors.

The revealed irregularities and errors made by medical
personnel in the management of patients with polytrauma in
the factor analysis come second after the elderly age in terms
of mortality in the evaluation of the emergency stage and also
second in terms of disability in the evaluation of the hospital
stage. The data of the corresponding analysis for individual
deficiencies are presented in Table 4.

Overall, 0.83 errors and/or deficiencies were identified per
patient at the emergency stage, and 0.20 at the hospital stage. We
should point out, first of all, the lack of detection of polytrauma
and/or underestimation of the severity of the injured person's

Table 1. Frequency of polytrauma in the structure of traumatic injuries at the first stage of the study and its outcomes.

Indicat Total number of injured Isolated trauma Polytrauma
ndicator
Abs. number % Abs. number % Abs. number %

Total number 25738 100 22898 89,0 2840 11,0
Mortality 1590 6,2 955 4,2 635 22,4
Including at prehospital stage 895 3,5 606 2,6 289 10,2
Physical disability 1395 5,4 1008 4,4 387 13,6
Table 2. Risk factors for mortality and disability in polytrauma patients at the first stage of the study.
Factor Mortality Disablement

Contribution Significance Contribution Significance
Age over 60 36,5 <0,001 29,6 <0,001
Two or more chronic diseases 16,2 0,006 18,4 0,005
Traffic accident injury 14,8 0,008 12,9 0,011
Male 10.3 0,014 6,2 0,170
qulatlons in the mgnagement of 83 0,037 77 0,049
patients at pre-hospital stage
Violations in the management of 6.5 0.142 115 0.015

patients at hospital stage
Note - the table shows factors with a contribution of more than 5%
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Table 3. Risk factors for adverse outcomes in stage 2 analysis.

Factor Mortality Disablement

Contribution Significance Contribution Significance
Age over 60 32,2 <0,001 20,8 0,006
Vlglatlons in the mgnagement of 19.4 0.007 115 0,023
patients at pre-hospital stage
Two or more chronic diseases 14,8 0,015 16,0 0,013
qulatlons in thf: management of 12,9 0.020 17.5 0,011
patients at hospital stage
Traffic accident injury 10,0 0,037 6,1 0,073

Note - the table shows factors with a contribution of more than 5%

Table 4. Frequency of errors and deficiencies in the management of polytrauma patients in the pre-hospital and hospital stages.

Pre-hospital st =355
Deficiency characteristics re-hospital stage (n )

Abs. %
Failure to detect the presence of 79 23
polytrauma*
Inadequate correction of vital defects” 56 15,8
Underestimation of the severity of the
condition g ™ 20,8
Long transportation 38 10,7
Unreasonable delays in medical assistance 15 4,2
Inadequate transport immobilization 30 8,5
Notes:

* - during the initial examination at both stages
# - at hospital stage — within the first 24 hours

condition (which were clearly associated with each other) at the
emergency care stage and the prevalence of unreasonable delays
in medical care - at the hospital stage.

The use of a set of methods for the prevention and correction
of violations and errors in the management of patients with
polytrauma made it possible to achieve certain results revealed
at the 3rd stage of the study.

A comparative analysis of the frequency of violations and
errors in medical care identified at stages 2 and 3 of the study is
presented in Figure 1.

In contrast to the second stage, the cumulative frequency of
detected defects was 47.8%, and they occurred in 32.7% of
patients. The differences with the second stage group were
significant (32=52.83, p<0.001).

Figure 2 shows the frequency of negative outcomes depending
on the stage of the study.

Overall mortality had a moderate and non-significant decrease
in stage 3 compared with stages 1 and 2. However, this reduction
was mainly obtained at pre-hospital stage, for which the most
significant organizational measures were implemented. The
difference in favor of the stage 3 group was 31.7% (y2=1.451,
p=0.229).

More significant differences were obtained with respect to the
disability of patients after injury. They reached 45.5% compared
to the stage 2 group (x2=3.898, p=0.050).

Discussion.

The general characteristic of polytrauma in the conditions of
the Kazakhstan megalopolis, Almaty, allows noting its relatively
moderate prevalence combined with a high lethality, which
accounts for a significant proportion of the negative outcomes
of traumatic injuries in general.
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Hospital stage (n=319)

Abs. %
11 34
17 5,3
22 0,0
37 11,6

However, at the level of emergency medical care and partly in
hospital care, this aspect is not taken into account sufficiently,
and the management of patients with polytrauma in most cases
has no features in relation to isolated injuries. As a result,
frequent errors and violations of patient management protocols,
especially at the emergency care level, are among the factors of
negative outcome. Such phenomena have been found in more
than half of cases of multitrauma patient management, and factor
analysis has identified up to a quarter of the contribution to the
development of negative outcomes, which can be considered as
very important [11-13].

Conducting factor analysis in an epidemiological study based
on archived data is associated with a high risk of systematic and
non-systematic errors [14]. However, the data obtained in our
study on the degree of significance of differences, taking into
account the only possible in practice tendencies to underestimate
the frequency of deviations from the protocol, reliably indicate
the role of maladministration of patients with polytrauma in
increasing mortality and disability.

Correcting organizational approaches to medical care for
polytrauma patients contributed to decrease in the incidence of
errors and management irregularities, which was found to be
significant. However, significant differences between the groups
studied in terms of the frequency of negative outcomes were
not recorded because the contribution of the severity of injury
and irreversible impairment of vital functions to the outcomes in
polytrauma is very high [15].

Compared to current international literature, which often
reports the contribution of prehospital mismanagement to
trauma-related mortality in the range of 10-15% [16-17], our
study demonstrates a substantially higher figure—19.4% for
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Figure 1. Frequency of errors and deficiencies in the management of patients with polytrauma depending on the stage of the study.
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Figure 2. Comparative characteristics of negative outcomes of polytrauma at the study stages.

mortality and 11.5% for disability. This reflects not only the
gravity of systemic organizational limitations at the prehospital
stage in Almaty, but also underscores the potential for significant
improvements in patient outcomes through relatively targeted
interventions. The identification of this specific contribution
rate represents a novel finding in our context and supports the
importance of addressing prehospital care as a primary point of
failure in polytrauma management.

Nevertheless, the degree of reduction in the frequency of
negative results was significant in numerical terms - 31.7-45.5%,
which, with an expanded implementation of the approach,
would ensure the preservation of life and ability to work for a
significant number of individuals.
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Despite the strengths of the study, some limitations should be
noted such as the lack of randomization and the possibility of
unmeasured factors making it difficult to establish causality and
the possibility that the results may be confounded by hidden
variables.

Conclusion.

Polytrauma remains one of the leading causes of mortality and
disability, which is confirmed by a more than fivefold excess of
these indicators compared to isolated injuries (p<<0.001). The
analysis showed that a significant part of adverse outcomes is
associated with diagnostic and organizational errors, especially
at the pre-hospital stage.



The introduction of a modified care program, including staff
training and algorithmization of actions, made it possible to
significantly reduce the frequency of errors and the level of
disability. This confirms the need for a systematic approach and
improvement of all stages of medical care for polytrauma.
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