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Abstract

Background: Mortality and morbidity reviews are necessary in hospitals to assess the effects of interventions and
understand the context in which they occur. It was examined mortality and morbidity trends in Children Emergency Unit of
University Hospital of Semey Medical University (UH SMU).

Objectives: is analysis of the mortality and morbidity structure of the children's population of Semey, admitted and
hospitalized at the University Hospital of Semey Medical University.

Methods: A descriptive study of children and adolescents admissions over a 3 year period was undertaken. Information
obtained included age, gender, diagnosis and outcome. Statistical processing was carried out by the program SPSS 21
version.

Results: A total of 44549 children with aged ranges between 1 month and 180 months were admitted within this period
of study from January 2016 to December 2018. The analysis of admission to emergency department showed that only
approximately the fourth of all enrolled patients is hospitalized. The analysis of hospital mortality composed 0.21% to 0.29%
in 2016-2019, respectively. The main cause of mortality were congenital anomalies, cancer and pneumonia.

Conclusion: This analysis identified the need to improve the children care system at all levels.
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Pestome

CTPYKTYPA 3ABOJIEBAEMOCTU U CMEPTHOCTU B
NEQUATPUYECKOM OTAEJIEHUM HEOTJIOXXKHOU NOMOLUM
YHUBEPCUTETCKOIO rOCNMUTANA, CEMEN, KA3AXCTAH
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. Kadeapa HeoTnoxHon meguumHbl, HAO «MeauuuHckuin yHuepcuteT Cemeiny,

r. Cemen, Pecny6nuka KasaxcTaH;

2 Kacdbenpa rocnutansHon u getckon xupyprum HAO «MeguuumHckun yHusepcutet Cemen»,

r. Cemen, Pecny6nuka KasaxcTaH;

8 Kacheapa obLiecTBeHHOro 3apaBooxpaHeHusi, MeauuuHckum cpakynbTeT, YHUBepcuTeT BalukeHT,
BawkeHT, Typuus;

4 Kaceapa anmaemmonorum n 6uoctatuctuku, HAO «MeauuuHckuin yHuepcutet Cemeny,

r. Cemen, Pecny6nuka KasaxcTtaH.

BBepeHue: AHanua nokasatenen CMepTHOCTM 1 3aboneBaemMocTyi B 6onbHMLAX HE0BX0AUMbI NS OLiEHKM NOCNEACTBUIA
BMELLATENbCTB U MOHUMAHUS MPUYMH X BO3HWUKHOBEHMS. /3yyeHa AnHamuka CMEepTHOCTU 1 3ab0NneBaeMocTh B JETCKOM
OTOENEHUN HEOTNOXHON MeaULMHLI YHuBepcuTeTekoro rocnutans MeauuuHekoro yrusepeuteta r. Cement (YT HAO MYC).
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Llenb mccnepoBaHuUs: aHanu3 CTPYKTypbl CMepTHOCTM M 3aboneBaemocT AeTckoro Hacenenusi r. Cemen,
rocnuTanuavMpoBaHHOro B YHuBepcuteTckuid Mocnutans MeguumHckoro yHuepeuteTa r. Cemen.

MeTopab!: bbino nposeneHo onucaTenbHOe UCCNeaoBaHWe rocnMTann3aunin AeTei 1 NOAPOCTKOB 3a 3-NETHUI Nepuog.
lMonyyeHHas MHopMaLWs BKMKOYana BO3pacT, Non, AnarHos 1 ucxod. Ctatuctuyeckyo 06paboTky NpoOBOAMIM NPOrpamMmoit
SPSS 21 Bepcuu.

PesynbTatbl: Beero 3a nepnop uccneposanus ¢ sHeapst 2016 r. no gexkabpb 2018 r. 6bino rocnutanuauposaHo 44549
peten B BospacTe 0T 1 mecsua o 180 mecsaues. AHanus NOCTYNIEHUs B OTAENEHNE HEOTNOXHON MeaULMHbI NOKa3an, YTo
TOMbKO NPUMEPHO YeTBEPTAs YaCTb BCEX BKMKOYEHHBIX NALMEHTOB FOCMNTANM3MPOBaHa. AHanN3 rocnuTanbHoN neTanbHOCTH
coctaun ot 0,21% po 0,29% B 2016-2019 rr. cootBeTCTBEHHO. OCHOBHOWM MPUYMHON CMEPTHOCTU ObINM BPOXAEHHbIE
aHOMaIuK, 3roKa4yeCTBEHHbIE OMYXONW 1 MHEBMOHWS.

3akntoyeHue: [laHHbIN aHann3 BbISBAN HEOOX0AMMOCTb YITyULLEHNS CUCTEMBI YXOAa 33 AETbMMW Ha BCEX YPOBHSX.

Knrouesnble cnosa: demu, cmepmHocms, 3aboeeaeMocme, 0moesneHue HEOMIIOKHOU MeOUYUHB!.
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eNnIM-XITIM K¥PbUJIbIMbl, CEMEW, KA3AKCTAH
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AypyxaHanapga eniM-XiTiv MeH CbIpKaTTaHYLbIMbIKTbI LIOMY eMHiH acepiH baranay koHe eniM-XiTiMHIH nanga
cebebiH TyciHy ywiH KaxeT. Cemen kanacblHbiH, MeauumMHanbIK YHUBEPCUTETIHIH, rocnuTanivii, 6ananapgblH, xegen
xapaem benimweciHae eniM-XiTiM MeH CbipKaTTaHyLWbINbIK 3epTTengi.

3eptTey MiHaeTTepi: Cemen KanacblHbliH MEAULMHATBIK YHUBEPCUTETIHIH, YHUBEPCUTETTIK rocnnTaniHe XaTKbi3bliFaH
xoHe empenreH Cemen KanacblHblIH TYPFbIHOAPbIHBIH, ©MIM-XITIM MEH CbIpKaTTaHYLbIMbIK KYPbIMbIMbIH Tangay.

3eptTey oaaictepi: 3 xbin iwiHae Gananap MeH xacecnipiMaepdi Kabbinaaydbl cunaTTalTbiH 3epTTEY XKYPrisingi.
ArblHFaH aknapaTt Xac, XbIHbIC, OMarHo3 XoHe HoTWwkeHi kKamTuibl. CtatucTukanblk eHaey SPSS 21 Hyckachl
OargapnamacbIMeH Xy3ere acblpbinipl.

Hatnxenep: Ocbl 3epTTey keseHiHge 2016 xbinablH, kaHTapbiHaH 2018 XbinablH, XenToKcaHbIHa AemiH xackl 1 aingaH
180 aitra peiiinri 6apnbirbl 44549 Gana kabbinganasl. Xepen xepgem GenimiHe xaTkbidyasl Tangay 6apnbik TipkenreH
HaykacTapablH, TepTTeH 6ip Geniri faHa aypyxaHaFa XaTKbl3blnFaHblH kepceTTi. 2016-2019 ok, cTaunoHap enimiHiH
Tanpaybl TiciHwe 0,21%-paH 0,29%-Fa aeniH Kypaabl. ©nivHiH, Heriari ce6ebi Tya GiTkeH aybITKynap, Katepni icik xaHe
NHEBMOHMS 6onbl.

KopbITbiHAbI: Byn Tanpay bapnbik aeHreine 6ananapmbl KyTy XyWeciH XKeTingipy KKeTTinirH aHbIKTagb!.

Tylin ce3dep: bananap, enim-ximim, aypywaHObIK, xeden xopdem.
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Background. Analysis of the level and structure of
hospital morbidity is the most important component of a
comprehensive assessment of the health of the child
population. Morbidity analysis is necessary for making
management decisions at all levels of the health care
system. Only on its basis is it possible to correctly plan and
forecast the development of the network of medical
organizations, assess the need for various types of
resources. Incidence rates serve as one of the criteria for
assessing the quality of work of medical organizations, the
health care system as a whole [1,6,8].

Children emergency room is the first point of contact for
children which provides 24 hours urgent medical care. The
knowledge of the pattern of admissibility and hospitalization
helps in evaluating and improving the existing facilities and
proper management of the common ailments presenting in
children in emergency room [11,2,5].

On the other hand, published information about the
causes and contributing factors of pediatric mortality and
morbidity, particularly in pediatric emergency departments,
is exceedingly rare in our country.

The aim was to analyse of the mortality and morbidity
structure of the children's population of Semey, admitted
and hospitalized at the University Hospital of Semey
Medical University in 2016-2018.

Materials and methods. This research was designed as
the retrospective cohort study. A descriptive study of children
and adolescents admissions over a 3 year period was
undertaken. A total of 44549 children with aged ranges
between 1 month and 180 months were admitted within this
period of study from January 2016 to December 2018. The
analysis took into account the following indicators: the sex of
the child, age, clinical diagnosis, month of admission and
outcome. Statistical processing was carried out by the program
SPSS 21 version. To carry out the research, the materials
provided by the statistical department of the UH SMU were
used. The study was carried out at Pediatric Department of the
university hospital of Semey medical university.

Results. The analysis of admission to emergency
department of the university hospital in 2016-2018 shows
that only 29.9%, 22.4% and 21% of emergency patients
were hospitalized in 2016, 2017, 2018 respectively (table
1). As the result about 57-76% of emergency patients were
served on an outpatient basis in an emergency department.
10.8-12.6% of patients were referred to other hospitals and
4.4-56% of patients refused hospitalization. It should be
noted most emergency patients are delivered to the
emergency room by ambulance.

When analyzing the attendance by bed profile, it should
be noted that most of emergency patients were hospitalized
in the neurological department (table 2).

Table 1.
Outcome of children emergency room admissions for 2016-2018
2016 2017 2018
Hospitalized 3678 (29,91%) 3511 (22,4%) 3489 (21%)
Treated ambulatory or sent to GP 7073 (57,52%) 9345 (59,64 %) 10593 (63,87%)
Direction to another hospital 1545 (12,56%) 2140 (13,65%) 1792 (10,80%)
Refusals of hospitalization 684 9 (5,56%) 672 (4,28%) 717 (4,32%)
Total 12296 15668 16585
Table 2.
Frequency of circulation and hospitalization in the emergency unit of UH SMU.
Department Total Hospitalized Treated Direction to Refusals of
ambulatory another hospital hospitalization

Pediatry (somatic)

2016y 3412 1253 (36,72%) 1635 (47,91%_ 524 (15,35%) 291 (8,52%)
2017y 4231 1257 (29,7%) 2080 (41,1%) 686 (16,21%) 208 (4,91%)
2018y 4381 1154 (26,29%) 2409 (54,98%) 575 (13,12%) 245 (5,59%)

Pediatric neurology

2016y 294 189 (64,28%) 74 (25,17%) 31(10,54%) 42 (14,28%)
2017y 377 160 (42,44%) 133 (35,27%) 44 (11,67%) 40 (10,61%)
2018y 340 153 (45%) 130 (38,23%) 26 (7,64%) 31(9,1%)
Pediatric ENT

2016y 1716 746 (43,47%) 878 (51,16%) 92 (5,36%) 82 (4,7%)
2017y 2980 764 (25,63%) 1966 (65,91%) 136 (4,56%) 114 (3,82%)
2018y 2834 606 (21,3%) 2027 (71,52%) 97 (3,42%) 104 (3,67%)

Pediatric Surgery, orthopedics

2016y 6686 1352 (20,2%) 4458 (66,67 %) 876 (13,10%) 252 (3,77%)
2017y 8080 1330 (16,46%) 5166 (63,93%) 1274 (15,76%) 310 (3,83%)
2018y 7896 1404 (17,78%) 5094 (64,51%) 1073 (13,59%) 325 (4,11%)

Pediatric surgeons took the greatest number of patients
over the years of research (from 6686 to 8080). However,
the smallest number of them were hospitalized from 16,5 to
20,2%. The smallest number of emergency calls was the
neurological department, but the largest number of
neurological patients were hospitalized. In 2016-2018,
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64.28%, 42.44%, and 45% of emergency patients were
urgently hospitalized in the neurological department.

In 2016, the percentage of hospitalized in the ENT
department was almost 2 times more (43.47%) compared
with 2017, 2018 year (25,6%, 21,3%, respectively).
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The analysis of hospital mortality (table 3) showed that
the percentage of mortality on the number discharged from
the hospital slightly increased from 0.21% to 0.29% in 2016-
2018, respectively. We reported a 0.7 death per 1 000
admissions to the observation area in our medical center.

Table 3.
Annual trend of admission and mortality.
Year | Number | Number | Discharged | Hospital mortality
of of (%) to the number
admissions | deaths of discharged
2016 | 12296 10 4785 0,21
2017 | 15668 10 4698 0,21
2018 | 16585 13 4359 0,29
Discussion

PD of UH of SMU is a 165 bed facility and receives
patients from Semey city and neighboring villages. The
structure of the clinic includes the following departments:
pediatric 38 beds, endocrinology-5 beds, hematology -2
beds, surgery-20, burn-3 beds, purulent surgery -5 beds,
neurosurgery-10, ENT 18 beds, traumatology for children-22.

Emergency room in UH of SMU has 3 examination
rooms, 1 manipulation room, 1 trauma room and 1
bandaging room. In the emergency room of the university
hospital, the main diagnosis is carried out, emergency care
is provided, then patients are sent to the appropriate
department for further examination and treatment.

It means that inspecting for structural transformations,
especially in primary medical care, the emergency medical
service continues to perform functions that are not related to
it, and help the doctors of outpatient facilities. Unsustainable
work of ambulatory-policlinic institutions, led to the fact that
the ambulance service, being one of the most expensive
types of medical aid, under the conditions of limited financing,
has to fulfill unimplemented functions, which indicates the
imminent need for modernization of the service.

In the analysis of pediatric somatic patients (table 2), a
high percentage of patients referred to outpatient treatment
should be noted: 47.9%, 41% and 54.98% in 2016-2018,
respectively. Such high rates are possibly associated not
only with lack of primary care work, but also with strict
indications for hospitalization according to treatment
protocols, which do not allow to hospitalize and monitoring
of patients. Considering the physiological characteristics of
a child's body due to a very rapid deterioration of the
condition and strict indications for hospitalization in
hospitals, it is necessary to create observation wards for
pediatric patients in emergency rooms.

These data are 2-3 times higher compared with
hospitals of the Moscow region, but significantly lower
compared with hospitals in Nigeria [2,5.11]. Relatively high
hospital mortality rates show the need to improve the
provision of medical care.

The main cause of mortality in Children Unit of UH of
Semey (table 4) are congenital anomalies (11/33), cancer
(6/33) and pneumonia (6/33). Similar data are presented in
foreign publications [3,4,11]. A high percentage of
congenital malformations are obviously associated with the
Semipalatinsk nuclear test site which have been conducted
out for 40 years [5,7,12]. Our findings highlight the
significance of preventing birth abnormalities through
lowering newborn and child mortality, which necessitates
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increased efforts from a variety of sources, including those
from governmental organizations. Improving early prenatal
diagnosis of congenital anomalies requires government
support.

The national data on pediatric mortality is rarely
available in Kazakhstan. The first audit of pediatric
morbidity and mortality in East Kazakhstan's region has
been led by our study. The primary risk factors for pediatric
death worldwide were low-income parents and living in rural
areas [13]. Despite its rapidly growing economy,
Kazakhstan is still regarded as a developing country. The
high prevalence of child death in this category may be
explained by the parents' low educational attainment,
inaccessibility due to finances and geography (rural area),
and other factors. Some research discovered relationships
between the mother's social and economic factors and
mortality, morbidity, and even congenital defects [14].
Understanding these relationships may help  with
interventions aimed at improving fairness in the healthcare
system. On the other hand, it was discovered that a higher
mortality rate was linked to a delay in the patients' transfer
to emergency departments. Therefore, reducing the time
that patients spend in emergency rooms and preventing
delays in their transfers to intensive care units may lower
the death rate [15]. Thus, cutting down on patient stays in
the pediatric emergency department and avoiding any
delays in their transfer to the intensive care unit (ICU) may
lower mortality.

Table 4.

Major causes of mortality.
Condition/year 2016|2017 |2018 |Total
Congenital anomalies 3 2 6 11
Pneumonia 2 2 2 6
Septicemia 1 1
Anemia 1 1
Trauma 1 2 1 4
Burn 2 2 4
Oncology
Leucosis 1
Brain tumor 1 3 6
Bone tumor 1

Total 10 10 13 33

Our data are similar to the data of hospitals in the
Moscow region, according to which congenital anomalies
were the most common cause of mortality [11]. However,
according to our data, oncological diseases are also
leading, which is not fully expressed in Moscow hospitals.

According to world statistics, 41% of deaths occur due
to pneumonia, diarrhea and malaria [9,10,12]. We
encountered some limitations during the study. Because
our data do not include children with diarrhea, infectious
diseases as there is a separate children's infectious
diseases hospital and we have another hospital for
pulmonology patients. Our data are not consistent with
global data, possibly due to the remote effects of the
nuclear testing, study limitations as well as climatic
conditions and relative crowding of the population.

Our work will generally be useful for highlighting the
patient mortality in pediatric emergency departments in
Kazakhstan. However, it has several drawbacks. This study
was conducted in a single pediatric emergency department
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(PED), so it might not accurately reflect death rates in other
PEDs in Kazakhstan. As a result, the findings cannot be
applied to other departments.

There has been no such study in this hospital.
Therefore, this study is timely as it provide data for future
re-evaluation and also help in designing protocols for the
proper management of the common diseases. This analysis
shows the need to modernize the system of medical care at
all levels, starting from primary care, emergency first aid,
and hospital emergency room. Only coordinated work at all
levels can reduce morbidity and mortality.

Conclusion. We have obtained new topical information
about the structure of the mortality and morbidity in child
population of Semey during hospitalization on the basis of a
retrospective study of primary medical documentation. The
analysis of morbidity and mortality in the pediatric
emergency units may help in the development of practical
care and prevention. The fact that our study is the first of its
kind to be conducted in the pediatric emergency unit in East
Kazakhstan retains all of its appeals. Modernization of
existing system at all levels will reduce the mortality and
morbidity of children illness.

Recommendations:

1.1t is necessary to improve the work of primary health
care to prevent unreasonable appeals to the emergency
department.

2.1t is necessary to conduct a re-design of emergency
room and create observation rooms.

3. Mortality could be decreased by shortening PED
stays and eliminating any transfer delays to the ICU.
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