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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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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, emergency care, mortality, 
specialized care.
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 

the impact of great force or minimal resistance of the organism 
to damage (in particular, due to senile involution) [6].

As a result, 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 χ2 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 (χ=145, p<0.001), disability - 3.1 times (χ=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 

Indicator
Total number of injured Isolated trauma Polytrauma 
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 1. Frequency of polytrauma in the structure of traumatic injuries at the first stage of the study and its outcomes.

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
Violations in the management of 
patients at pre-hospital stage 8,3 0,037 7,7 0,049

Violations in the management of 
patients at hospital stage 6,5 0,142 11,5 0,015

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

Table 2. Risk factors for mortality and disability in polytrauma patients at the first stage of the study.
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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 (χ2=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% (χ2=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 (χ2=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. 

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 

Factor Mortality Disablement
Contribution Significance Contribution Significance

Age over 60 32,2 <0,001 20,8 0,006
Violations in the management of 
patients at pre-hospital stage 19,4 0,007 11,5 0,023

Two or more chronic diseases 14,8 0,015 16,0 0,013
Violations in the management of 
patients at hospital stage 12,9 0,020 17,5 0,011

Traffic accident injury 10,0 0,037 6,1 0,073
Note - the table shows factors with a contribution of more than 5%

Table 3. Risk factors for adverse outcomes in stage 2 analysis.

Deficiency characteristics Pre-hospital stage (n=355) Hospital stage (n=319)
Abs. % Abs. %

Failure to detect the presence of 
polytrauma* 79 22,3 11 3,4

Inadequate correction of vital defects# 56 15,8 17 5,3
Underestimation of the severity of the 
condition 74 20,8 22 0,0

Long transportation 38 10,7 - -
Unreasonable delays in medical assistance 15 4,2 37 11,6
Inadequate transport immobilization 30 8,5 - -
Notes: 
* - during the initial examination at both stages
# - at hospital stage – within the first 24 hours 

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

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. 
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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.

Figure 2. Comparative characteristics of negative outcomes of polytrauma at the study stages.
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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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