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Background. Pressure ulcer is the damage of skin, mucous membrane and underlying tissue, developed at patients
restricted in motion or totally immobile patients. Global burden of pressure ulcers characterized by medical, social and
economic aspects of pressure ulcer's prevention and treatment. Injury associates with increasing of mortality rates, high
hospitalization incidence and duration, worsening of patient’s quality of life.

Propose. To study epidemiological indexes (prevalence and incidence) of pressure ulcers among the patients in high
pressure ulcers development risk.

Search strategy. Publication search has done in next databases: Pubmed, ResearchGate, Google Scholar, eLibrary,
Cyberleninka. Inclusion criterion: publication date during 2004-2019 years, English, Kazakh, Russian language text, study
design- observational, full text papers and conference materials. Exclusion criterion: invitro and invivo studies, case study or
series of cases, controlled studies, literature and systematic reviews, another language of publication.

Results. Category of elderly and old patients’ prevalence and incidence of pressure ulcers depends on facilities and
place of the medical and social aid provision: less rates observed among the elderly care home inhabitants. Epidemiological
parameters of this category of patients associated with age of study participants as well. Epidemiological indexes of pressure
ulcers among the patients with spinal cord injury not constant too variegated, we haven't found in the publications clear link
of injury prevalence with concreate care and treatment conditions. Analysis of epidemiological data among the patients of
ICU department revealed the link between the pressure ulcers prevalence and age of patients. Almost in all of the included in
to the review publications used the Braden pressure ulcers development risk scale and stage of the injury revealed with
tools, recommended NPUAP/EPUAP.

Results. Study the epidemiological indexes among the patients with high risk of pressure ulcers development revealed
heterogeneity of studied indexes in included publications, even if the unified tools used for development risk assessment and
staging of pressure ulcer prevalence and incidence varies in to the different conditions of medical services provision. Future studies
on pressure ulcers prevalence could show the unique epidemiologic situation in region and specific risk factors of the disease.
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3NUOEMMOIIOrUA NPONEXHEN CPEAU NALIMEHTOB
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AKTyanbHOCTb. [IponexHu — 3TO MOBPEXOEHWE KOXW, CIM3NCTBIX M MOANEXalMX TKaHel, BO3HMKaloLiee
MPENMYLLECTBEHHO Y ManoMOBUIbHbIX WM HEMODWMBHBIX KaTeropui nauueHToB. nobanbHoe Opems nmponexHen
0byCnoBNEHO MeaMKO-CoLMarnbHbIMM U 3KOHOMUYECKUMM acnekTami NpounakTkM U nedeHust nponexHen. 3abonesaque
accouumpyeTcsl MOBbILEHEM NOKa3aTeneil CMEpTHOCTM, YBENMYEHMEM 4YacTOTbl M [NINTENbHOCTM TOCMMTaNN3aLmy,
3HAUMTENbHBIM YXYALLEHEM Ka4eCTBa XM3HU NALUEHTOB.

Llenb. M3yunTb anngemuonormyeckie nokasarenu (pacnpoCTpaHEHHOCTb M YaCTOTY) MPOMEXHeH cpean NauueHToB C
BbICOKMM PUCKOM Pa3BUTMS MPONEXHEN.

Crparerusi nomcka. Mouck nybnukauuin npoBoguncs B crepytowmx 6asax gaHHbix: Pubmed, ResearchGate, Google
Scholar, eLibrary, Cyberleninka. Kputepun BkntoueHus: gatbl nybnukauumn B nepuog ¢ 2004 no 2019 rogbl, aHrnMIACKWA,
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PYCCKWIA, Ka3axCKui S3blkv myBrvkaLmm, AusaitH uccnenoBaHnin — 06cepBaLyoHHbIE, MOMHOTEKCTOBbIE CTaTbi 1 MaTepuabl
KoHepeHunn. Kputepum WCKMIOYEHWs: uccnegoBaHus invitro u invivo, onucaHue cnyyas WaW Cepun  Cny4yaes,
KOHTpONMpyeMbI€e UCTbITaHWS, NUTEpaTYpPHbIE U CUCTEMATUYECKNE 0630pbl, MHbIE A3bIKK NyBnuKaLmum.

PesynbTatbl. B rpynne nauueHTOB NOXWMOMO WM CTapyeckoro Bo3pacTa pacnpOCTPaHEHHOCTb M 4acToTa Pa3BUTMS
MPONEXHEN 3aBUCUT OT YCMOBWIA N MECTa NONYYEHNs MEAUKO-COLMarbHONA MOMOLLM: HAaMMEHBLUWE NoKa3aTeny 0BHapyXeHbI
cpean obwtatenei JOMOB MpecTapenbix. Takke 3nWAEMMONOTMYeckMe napameTpbl y 3TOW KaTeropuv nauyeHToB
accouyMpoBaHbl C BENMYMHOM BO3pacTa y4aCTHUKOB UCCMEAO0BaHUS. ONNAEMUONOrMYEcKUe NokasaTenu NponexHen cpeam
MaLMEHTOB C NOBPEXAEHUEM CMMHHOMO MO3ra Takke HEOAHOPOAHBI, Mbl He OBHAPYXWUNW B HAAEHHbIX MybnmMkaLusx YeTkomn
CBA31 BENMWYMHbI PAcrpOCTPaHEHHOCTM 3aboneBaHUsi € KOHKPETHbIMM  YCMOBMSIMM yXxoda M neyeHus. AHanums
AMMAEMMONOMNYECKNX OaHHBIX CPEAM MALMEHTOB OTAENEHWS MHTEHCMBHOW Tepanuiu No3BONMI ONPeaenuTb Hanmnyne CBsan
pacnpoCTPaHEHHOCTLK MPONEXHEA U BO3PACTOM MauueHTOoB. lMpakTMYeckn BO BCEX, BKMKOYEHHbIX B 0630p, nybnukaumsx
npuMeHsnach Lkana bpageH Ans OLEHKW prcka passuTUs NPONEXHEN, a CTagust 3aboneBaHus onpegensnach ¢ NOMOLLbH
WHCTPYMEHTOB, pekomeHaoBaHHbIx NPUAP/EPUAP.

BbiBogbl. /3yueHne anuaemmonornyeckux nokasartenei cpean nauMeHToB C BbICOKMM PUCKOM PasBUTUS MPONEXHEN
nokasano HEOAHOPOAHOCTb W3y4yaeMblX MapamMeTpoB BO  BKIIOYEHHbIX Nybnvkauwsx, fgaxe npu NpUMEeHeHUn
YHU(DULMPOBAHHBIX WHCTPYMEHTOB OLEHKM puUCKa PasBUTMA U CTaguu MPOMEXHEeM pacnpoCTPaHEHHOCTb W YacToTa
3aboneBaHnst BapbMpyeT B PasnUYHbIX YCMOBWAX MONYyYEHUS MemMUMHCKMX ycnyr. [anbHeiwne uccrnegoBaHus no
pacnpoCTPAHEHHOCTY NPONIEXHEN MOTYT MOKa3aTh YHUKAMbHYH 3NMOAEMUONOMNYECKYI0 CUTYaLMI0 B MPUBSA3KE K PErUOHY 1
onpeaeneHHbIM hakTopam pucka passuTis 3abonesaHus.

Knroyeebie crosa: nponexHu, anudemuonoausi, pacnpocmpaHeHHOCMb, UmepamypHbIt 0630p.
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©3exTiniri. Onbinynap — 6yN KO3FanFbIWTLIFLI @3 HEMECe KOfFarnFaH empenywinepge nanga 6onatbiH  TepiHiH,
WbIPbIWTLI KabaTTap MeH Tepi acTbl TiHAEPAIH 3akbiMaaHybl. OibinynapabiH, kahaHablk aybipTnanbiFbl onapabl  angbiH
any MeH emaeyaiH MeauKo-oneyMeTTIK XoHe SKOHOMUKaNbIK acnekTTepiHe BainaHbICTbl. [HAET eniM-XiTiM KOPCETKILLiHIH,
XOFapbInayblMeH, aypyxaHara TyCy Xiniri MeH aypyxaHaja empeny KyHAepiHiH apTybIMeH, empenyLinepfiH, emip
canacblHbIH TOMEHAEYiIMEH cunaTTanagp!.

Makcatbl. Xofapbl Kayin  TOOblHAAFbl MAUMEHTTEPMiH  apacbiHAafFbl  OMbINyNapAblH,  ANUMAEMUONOTUANbIK
KOPCETKILLTEPIH (Tapanybl MEeH XuiniriH) 3epTTey.

I3pecTipy cTpaTerusicbl. bacbinbiMaap i3gecTipinyi keneci aepektep 6asacbiHga xyprisingi: Pubmed, ResearchGate,
Google Scholar, eLibrary, Cyberleninka. Kocy kputepuiinepi: 6acsinbiv mepsimi 2004-2019 xbingap apachl, aFbinblH,
opbic, Ka3sak bacbinbiM Tinigepi,3epTTey Ou3aliHbl — 06cepBaLUsAnbIK, TOMbIK MATIHAI Makananap XoHe KOH(epeHUms
maTepuangapsl. LWeiFapy kputepuinepi: invitro xaHe invivo 3epTTeynepi, OKUFaHbl cunaTTay HeMece OKurFanap CepusiChbiH
cunatTay, bakbinaHaTbiH 3epTTeynep, aaebu xaHe xymneni wonynap,backinbiMaapabiH backa Tingepi.

Hatuxenepi. KapT xaHe erge xacrtafbl HaykacTap ToOblHOa OWbinynapfblH Tapanybl xaHe naiga Gomy o Kuiniri
MeauKO-oMNeyMETTIK KOMeK ary LIapTTapbl XaHe OpHbIHA OalinaHbICTbl: €H TOMEH KOpCEeTKill KapTTap Yii TypFbiHAapbl
apacblHaa aHblkTanfaH. byn katerpusaarbl Haykactapaa SnMaeMUoNnorusanbiK KOPCETKILLTED 3epTTey KaTbiCYLLUbINapPbIHbIH,
XacbiHa GainaHbICTbl Bonbin Tabinaabl. KynbiH 3akeiMaanybl 6ap Haykactap TOOblHAA OWbinynap SnMMAEMUONOMUANbIK
kepceTkiwTepi ge Gip Tektec emec, TabbinFaH backinbiMaapaa aypygblH Tapanybl MeH Genrini 6ip emaey xoHe KyTim
LapTTapbl apacbiHaa aHblK Bip KaTbiHbIC TabbinMadbl. KapKbiHab! kyTiM 6enimiHiH, HaykacTapbl apacbiHAa XyprisinreH
3NMOEMWONITUANbIK CapanTama oblnynap Tapanybl MeH HayKacTap xachl apacblHaarbl 6aiinaHbICTbl aHbIKTayFa MyMKIHAIK
Oepgi. Wonyra eHreH Gapnblk GacbinbiMaapaa oibinynapabiH, nanga Gony katepiH OaFananTblH BpageH Likanach
KonaaHbinFaH xaHe onbinynap geHreni NPUAP/EPUAP ycbiHFaH Kypanaap apKbiibl aHblKTarnfaH.

KopbITbiHAbI. KoFapbl Kayin ToOblHOaFbl NaUMeHTTEPAiH apacbiHAaFbl  OMblNyNapAblH,  SNULEMUMONOMMSbIK
KOPCETKILLTEPIH 3epTTey KapacTbipbinFaH GacbinbiMaapaa 3epTTeyre anbiHFaH KepceTKwTepdiH, 6ip TekTi emecririH
KepceTin KaHa KoiMali, oMbinynapablH, AeHreli MeH naiga 6ony KaTepiH aHbIKTAlTbIH Kypanaapabl nanganaHibifbiHa
KapamacTaH MeauUMHanNbIK KbI3MET KepceTyiH apTypni WapTTapbliHaa Aa aypyablH Tapanybl MeH Xiniri op Typni ekeHAiriH
kepceTTi. OibinynapgblH  Tapanybl TakbipblOblHAaFbl  Keneci  3epTTeynep aimakka GainaHbicTel  Giperen
3NMAEMMONOTUSBIK XaFdai MeH aypyablH ankblH nanga 6ony KatepiHiH akTopnapbiH KalikbiHaah anagbl.

Tylindi ce3dep: olibiynap, anudemuonoaus, mapanywbiibiK,adebuem wosnybi.

25



Reviews

Science & Healthcare, 2020 (Vol. 22) 4

Bibliographic citation:

Xemmekosa X.T., Kacom [1.T., Axmemosa A.K., Anmalibaesa E.B. dnugemuonorms nponexHen cpegn naumeHToB
rpynn Bbicokoro pucka // Hayka n 3apasooxpaHeHrue. 2020. 4 (T.22). C. 24-31. doi:10.34689/SH.2020.22.4.003
Zhetmekova Zh.T., Kassym L.T., Akhmetova AK., Altaibayeva Ye.B. Epidemiology of pressure ulcers among the high-

risk group patients // Nauka | Zdravookhranenie

doi:10.34689/SH.2020.22.4.003

[Science & Healthcare].

2020, (Vol22) 4, pp. 24-31.

XKemmekosa X.T., Kacem [1.T., Axmemosa A.K., Anmaiibaesa E.B. YXorapbl Kayin TOOblHAafFbl NauMeHTTEpAiH
apacbiHgarbl onbinynap anugemuonoruscel /| Foinbim xeHe [eHcaynbik caktay. 2020. 4 (T.22). B. 24-31.

doi:10.34689/SH.2020.22.4.003

Introduction

Pressure ulcers— localized damage of the skin and / or
underlying tissues in areas above the bony prominiences
occurring due to the pressure or pressure combined with
friction [1]. Clinically, pressure ulcers can be represented as
visually intact areas of the skin, as well as extremely painful
ulcers with damage of muscle and bone. The NPUAP
(National Pressure Ulcer Advisory Panel) offers four clinical
stages of the pressure ulcer's development depending on
the depth of skin and soft tissue damage, and gives
definitions to such concepts as unstageable pressure
ulcers, deep tissue injuries, pressure ulcers of the mucous
membranes [2]. The most common areas for pressure
ulcer's development are the sacrum, ischial tubercles, the
greater trochanter of the femur, the heels and the lateral
surfaces of the ankles [3]. The size of pressure ulcers, their
number and localization may vary among a certain category
of patients and individual features of patients in the
development of the pathological process.

It is considered that the most important risk factors for
pressure ulcers are older and elderly age, cognitive
impairment, physical trauma, as well as the diseases and
pathological conditions that affect the integrity of the skin
and it's regeneration (such as urinary incontinence,
swelling, impaired  microcirculation, protein-deficient
conditions, eating disorders) [4]. The combination of
different factors can predetermine the development of
adverse outcomes. For example, the relative risk of 6-
month mortality after a fracture of the femoral neck
increases significantly in elderly patients with developed
pressure ulcers [5]. Even in correction of demographic and
other important variables, presence of pressure ulcers is the
factor, worsening patient prognosis for survival [6].
Presence of pressure ulcers associated with reduced
patient autonomy, social isolation, and an increased level of
anxiety, which further exacerbates the patient's quality of
life [7].

In addition to the medical and social aspects of
pressure ulcers, an important characteristic of the problem’s
relevance is the cost-effectiveness of disease management.
If cost of the pressure ulcers prevention measures varies in
between 2,65 - 87,57 euro per day for one patient in
different chains of healthcare system, then for the same
patient treatment could cost 1,71- 470, 49 euro per day [8].
This kind of research is aimed health care managers to
focus on the prevention of pressure ulcers, which requires
an understanding of the epidemiological aspects of the
disease. At the same time, professionals dealing with this
problem realize that there is no unified picture of the
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prevalence of pressure ulcers due to the wide variety of risk
factors. The world scientific literature provides a large
amount of information about the epidemiology of pressure
ulcers, depending on the age, socio-economic and clinical
characteristics of the patient.

Therefore, the aim of our literature review was to
analyze international and national studies on the
epidemiology of pressure ulcers and the influence of the
main diagnosis, place and treatment conditions on the
prevalence of pressure ulcers among the most vulnerable
categories of patients with a high risk of developing the
disease: older and elderly patients, patients with spinal
injury and intensive care unit patients.

Search strategy

In to the literature search included scientific articles,
describing epidemiological indexes (prevalence and
incidence) of pressure ulcers in various groups of patients,
what differ by clinical illness and conditions of medical
services provision. Depth of the search is 15 years, search
conducted in next data bases: Pubmed, Google Academy,
Research Gate. Articles in Russian language are taken
from next sources — Cyberleninka and eLibrary. Selected
data bases are free access, have a simple search algorithm
using keywords and the ability to download the full-text
articles.

As the key words used next terms: pressure ulcer,
epidemiology, prevalence, incidence, older patients, spinal
cord injury, intensive care/critical care. Inclusion criteria;
years of publication 2004-2019, publications in English,
Kazakh, Russian languages, study design — observational,
full text articles and conference materials. Exclusion criteria:
in vitro and in vivo studies, case or case series studies,
controlled trials, literature and systematic reviews, other
languages of publication.

Search conducted by two independent authors. After
the article’s title and abstract revision non relevant and
duplicated records were deleted. Publications selected
according to the inclusion criteria; articles assessed on
methodology of the conducted study.

Results

On the level of the preliminary search by key words we
have found 919 publications, 612 of them were extracted as
duplicated records in two or more data bases. As the result
of articles screening in accordance to inclusion and
exclusion criteria 258 records were extracted. 39 articles
evaluated on quality of methodology, 31 of them included to
the review. Detailed process of search, appraisal and
inclusion of the publications shown on image 1.
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Search

919 records, found in data bases (Pubmed, Research Gate,
Cochrane Library, Cyberleninka, eLIBRARY)

A 4
612 duplicated records were extracted

\ 4
307 records revised

Screening

\ 4

39 publications checked on inclusion
criteria conformity

Relevance

\ 4

31 publications included

Included

258 records excluded:

- 126 publications on assessment of effectiveness
of interventions

- 42 literature reviews

- 31 systematic reviews

- 36 publications without access to full text

- 14 publications in other languages

- 6 publications on chronic wounds without
separated “Pressure ulcers” injury

- 3 letters to the editor

8 records were extracted because of their
nonconformity of represented outcomes to the
epidemiological indexes.

Image 1. Scheme of publications selection and inclusion.

Pressure ulcers among the older and elderly
patients

Increase of the quality of life and active longevity among
the older and elderly people on the background of health
problems associated with aging is an urgent topic of
research in modern gerontology around the world. The
natural depletion of physiological resources, accumulation
of chronic diseases, weakening of financial and social
status lead to a deterioration in the general well-being of
patients, the extinction of vital functions and the
development of immobilization [9].

Conducting research on the epidemiological aspects of
pressure ulcers is greatly simplified by the use of national
registers, national and local databases. Such kind an
approach allows to study the cumulative indexes with
covering a large number of patients over a long period of
time. Thus, American study, conducted on data base of
national register of Agency for Health Research and Quality
— National Inpatient Sample in years 2008 -2012,
demonstrated the role of patient age in the development of
pressure ulcers. The average annual number of patients
who had pressure ulcers of at least one localization is
670767 people, it is 1.8% of the total number of cases
recorded in the database. At the same time, the average
age of patients with pressure ulcers was 71, 2 + 16, 8 years
(68 £ 17.4 years in male, 74, 1 £ 15.5 years in female) [10].
Role of the age as important variable affecting the
epidemiological indexes of pressure ulcers, has shown in
study of Nakashima S. et al. (2018). As an object of study,
the authors choose the provincial Goto archipelago with a
population of 37,855 people, 37.7% of them were aged 65
years and older. The studied sample size included 1126
participants; the median age was 85 years. At the time of
the study, more than half of the participants were in nursing
homes, one third in hospitals, and 13% lived at home.
Prevalence of pressure ulcers in studied sample is 10%
(n=113). Besides that, authors determined legitimacy in
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incidence of pressure ulcers development in different age
groups: among people 18 years and older the same index
was 9,2 for 1000 population (95% CI 8,1 - 10,2), in sample
of participants 65 years and older — 20,3 for 1000
population (95% CI 18,1 — 22,7), and, the last, in age group
of participants 80 years and older - 44,6 for 1000
population (95% Cl 39,5 - 50,2) [11]. Associations between
the age and prevalence of pressure ulcers was highlighted
in study by Moore et al. (2011). In study sample, included
1100 patients, prevalence was 9% (n=100), more than half
of pressure ulcer cases found in the oldest (80-89 years)
age group. Authors noted the statistically relevant link
between the pressure ulcers development and age of the
patients (p= 0,014 in result of Chi-squared test) [12].
Analysis of included to the review publications shown,
that the indicators of pressure ulcers prelevance in older
and elder people variegated and depends on conditions of
place or setting, where are the patients of particular age
group living. Results of cross-sectional study by Rasero et
al. (2015) well demonstrated the prevalence scatter of
pressure ulcers in elderly (over 70 years) participants in
various conditions in Tuscany region of the Italy. Study
covered 11957 patients from 47 hospitals (n=3782), 57
nursing care homes (n=1047) n 37 home care services
(n=7128). Aimost one third of patients, who get home care,
had pressure ulcers (31,6%; n = 2252). The lowest rate of
the prevalence of pressure ulcers determined among
elderly patients, who receive care in nursing homes — 12%
(n=126), in hospitals rate were higher — 15,1% (n=571)
[13].Aimost all numbers of pressure ulcer’s prevalence were
received as the result of cross sectional study involving 255
patients of Norway capital hospital. All patients, included in
to this study was older than 52 years old and received
treatment in hospital for the chief illness, pressure ulcer’s
prevalence was 14,9% [14]. The large number of the
studies demonstrated lower numbers of pressure ulcer's
prevalence among the hospitalized older and elder patients.
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Thus, prevalence of pressure ulcers among 209 older (65
years and over) patients in one of the therapeutic hospitals
of Turkey was 5,8% during the stay in hospital [15].
Retrospective observational study including the data of
3198 patients in age 75 years and over, who stayed in
university hospital in Germany allowed to define that the
index of pressure ulcer’s prevalence is 7,1% [16].

Another group of research study dedicated to reveal the
pressure ulcer’s prevalence in nursing homes, however the
groups of participants are differing. So, in the study
conducted by Harms et al. (2014) studied the pressure
ulcer’s prevalence among the older patients at the moment
of the admission to nursing home. Authors analyzed
111640 cases by data of the MDS (Minimal Data Set)
register and revealed, that 5% of registered pressure ulcer
cases were on 1 stage, a 14% of older patients had 2, 3 or
4 stage of the disease [17]. In multicentered study including
data of 2671 patients from 33 nursing homes of Geneva
studied pressure ulcer's prevalence among the participants
with average 2,1 years length of stay. General prevalence
rate was very low — 5,7%, however author noted that the
scope of the index was from 0% till 19,6% in some settings
[18]. Study of the Russian researchers allowed to determine
the prevalence of pressure ulcers among the 85 patients
over 65 years old from different settings — boarding house
for the elderly, nursing homes, nursing departments.
Authors revealed in participants such kind of risk factors of
pressure ulcers development as inactivity and urinary
incontinence, the average age of the sample was 76 + 5,6
years. In fifty people (58, 8%) pressure ulcers had been
diagnosed, the 19 patients (22,4%) noted by presence of
pressure ulcers and contact dermatitis. It is necessary to
highlight, that in this study pressure ulcers diagnosing was
performed by using the Waterloo and Norton scales [19].

Such a scope of the data described in the other studies,
where authors aimed to study the prevalence of the
pressure ulcers among the elderly patients in outpatient
settings. Vieira et al. (2018) while analyzing data of 339
elderly patients, who applied for medical care to one of the
Brazilian municipal clinics, found that the prevalence of
pressure ulcers among them was 5% [20]. Random
sampled cross-sectional study, including 325 Indonesian
individuals aged over 60, showed the 1 stage pressure
ulcers in 5,2% of participants (95% CI 0,2 — 10,2), in the
other hand 10,8% (95% CI 5,8 — 15,8) of participants had
pressure ulcers in 2-4 stages [21].

Presented data span in the publications on pressure
ulcer’s prevalence among the individuals aged 65 years and
older could be explained by different reasons: study of
index on the basis of register or population, conditions and
settings of the medical services provision, belonging to the
elderly and old people group. In the other hand, the recent
publications presenting trend of decreasing the proportion
of the old individuals among the pressure ulcer patients. So,
the study of the Finnish authors on topic of pressure ulcer’s
prevalence in population living on territory of Helsinki
decreased from 1,0% to 0,8% during the years 2008-2016.
In 8 years, number of old patients, suffering from pressure
ulcers, decreased to 35,1% and authors highlighted the
effective capacity of the pressure ulcers prevention events
taking place in Finland [22].
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Pressure ulcers among the patients with spinal cord
injury

Spinal cord injury is the serious pathological condition,
associated with patient immobilization and disturbance of
patient's psycho-emotional status. Pressure ulcers are the
most common complication of spinal cord injury, starting
with the hospitalization moment until patient’s return to the
normal environment [23]. Even in the countries with
developed healthcare system problem of the pressure
ulcers development in patients with spinal cord injury is
remaining relevant. According to data of the Swiss
prospective cohort study prevalence of the pressure ulcers
among the 185 patients in specialized centers was 49,2%
[24]. In retrospective study of Krishnan S. et al. (2017)
performed analysis of secondary data from Spinal Cord
Injury Model Systems (SCIMS) register from 1993 till 2006
(n = 24762). Authors compared epidemiological indexes of
pressure ulcers among the intensive care unit (n = 3098)
and inpatient rehabilitation department (n=1768),
prevalence index was 20,3% and 21,1% respectively.
Localization of injured areas was the same in both groups:
the most common sites of pressure ulcers development
were projections of tail bone, sciatic tubercles, heels and
nape [25]. The SCIMS register was used for the prospective
cohort study including 104 participants, recruited in first 24-
72 hours of intensive therapy unit. Except ICU and
inpatient clinic authors have studied prevalence of pressure
ulcers in outpatient rehabilitation units. 37,5% (n = 39) of
participants developed pressure ulcers, the mean of stay
period was 35,9 days [26]. Other register, used in USA for
statistical count of patients with pressure ulcers in long term
care facilities is MDS - Minimal Data Set for long-term care
facilities. According to the data of the MDS-register
including 51664 patients, receiving medical services in
nursing homes and other long-term care facilities,
prevalence was 10% [27].

Comparison of similar study results conducted in USA
and in developing countries, showed a clear and logic
picture, what we tried to describe further. Joseph C. et al.
(2015) studied the prevalence of complications among the
141 patients with spinal cord injury in South Africa. In this
study the leading position took the pressure ulcers (n = 42;
29,8%), what much more than the pathology of the
respiratory system (n = 33; 23,4%) and excretory system
infections (n = 24; 17%) [28]. Also, epidemiological situation
may be unclear with in the country and pressure ulcers
prevalence may be determined in different ranges at the
identical patient's treatment and care conditions. Two
Brazilian studies, had the aim to study prevalence of
pressure ulcers among the patients, hospitalized in
emergency units. In retrospective study by Nogueira et al.
(2006) prevalence of pressure ulcers among the 47 patients
was 42,5%, and in prospective study by Santos et al. (2012)
including 217 patients the same index was 3,7% [29,30]. In
the other hand, epidemiological rates could vary depend on
place and the stage of provided medical services.
Retrospective study covered 631 Chinese patients with
spinal cord injury showed development of at least one
pressure ulcer in  2,7% of cases [31]. Cross sectional
study, conducted with participation of 26 Chinese patients,
victims of earthquake in Sichuan at 2008, showed that
almost half of the study participants (46,2%) have
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developed the pressure ulcers with in a year after the
discharge from hospital [32].

Some studies devoted to the pressure ulcers
development in patients using the wheelchairs. So, in cross
sectional study by Kovindha A. et al. (2015) participated
129 patients with chronic spinal cord injury. Thirty-four
patients (26,4%) at the examination moment had pressure
ulcers at least on one site, 36 patients (27,9%) had
pressure ulcers according their previous medical history,
and almost half (n=59; 45,7%) didn’t have pressure ulcers.
[33]. This results are corresponding with the conclusion of
another cross sectional study, conducted in university
hospital in Norway. Authors identifies pressure ulcers in
more than half of cases (n=39; 52%) in sample consist of 75
wheelchair users [34].

So the analysis of publications on pressure ulcers
prevalence among the patients with spinal cord injury
showed very wide scope of epidemiological indexes in
different regions and conditions of medical services
provision.

Pressure ulcers in patients of intensive care unit

Patients, admitted to the intensive care unit (ICU), are in
high risk group of pressure ulcer’'s development because of
the next causes: they can't adequately feel the increasing of
the pressure or fricion due to the consciousness
disturbances and impact of treatment by analgesics and
myorelaxants play role as well. The risk of pressure ulcer's
development increasing due to the presence of secondary
disease and disturbances of hemodynamics [35].

Results of some studies demonstrating the variety of
epidemiological data depend on the cause of admission to
the ICU. Prospective cohort study by Kaitani et al. (2010)
has given results of 98 patient’s data, who admitted to the
ICU of Tokyo hospital during 3 months. Prevalence of
pressure ulcers in studied sample was 11,2% (n=11).
Further analysis showed that the cause of admission to the
ICU is statistically significant variable, influencing to the
pressure ulcers development. So, the highest rate of
pressure ulcer's prevalence revealed in ICU patients
(54,6%; n=6), the next was the patients, transferred from
other departments (27,3; n=3). The lowest rate of
prevalence observed in patients after planned surgery
(18,2%; n=2) (p= 0,002 using Fisher's exact criterion) [36].
Other prospective cohort study, conducted in 9 ICUs of 5
hospitals in Grenada province of Spain, also showed the
impact of hospitalization cause to the pressure ulcer's
development. Study included 299 patients, connected with
artificial ventilation machine. In forty-seven (16%) patients
developed pressure ulcers at stage higher than 1. One of
the variables influencing to the pressure ulcers
development was the hospitalization due to the surgical
diagnose (22 participants with pressure ulcers out of 99
patients with surgical diagnosis against 12 participants with
pressure ulcers out of 200 patients with therapeutic
diagnosis; p = 0,03 using Fisher’s exact criterion) [37]. In
retrospective cohort study by O'Brien et al. (2014)
prevalence of pressure ulcers was 10,7% in sample of 2695
participants, who were under the post-surgical emergency
care, statistically significant risk factor was intra surgical
blood and blood components transfusion [38].
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Other bunch of studies devoted to study the pressure
ulcer's prevalence among the ICU patients receiving the
sedative medicines. Cox et al. (2011) in their retrospective
descripted study revealed the link between infusions of
norepinephrine during the surgery and further pressure
ulcers development in 347 ICU patients. Prevalence of
pressure ulcers in studied sample was 18,7% (n=65), the
statistically significant factors included norepinephrine
administration. (8 =0,017; p =0, 04; OR=1, 017; 95% Cl
1, 001-1, 033) [39]. Llaurado-Serra et al. (2016) determines
the pressure ulcers prevalence as 9,1% (34 patients out of
276 admitted to ICU in Spain). In addition to other risk
factors, sedation was statistically significant in development
of pressure ulcers: 72.8% (40.6-95.4) in patients without
pressure ulcers versus 100.0% (86.7 - 100.0) in patients
with pressure ulcers (p <0, 001 using chi-square test) [40].

A review of publications on the prevalence of pressure
ulcers among ICU patients demonstrates some differences
in the desired index depending on certain risk factors, thus
emphasizing the need to include as many indexes as
possible in the registers of patients with pressure ulcers for
a full analysis of the epidemiological situation and
associated conditions.

Conclusion

An analysis of the included publications showed that the
prevalence of pressure ulcers in vulnerable categories of
the population remains quite high. Obviously, the main links
in the pathogenesis of pressure ulcers - compression of the
skin, underlying fatty and muscle layers, impaired
microcirculation, trophism and tissue sensitivity, which
influencing high epidemiological indexes in people with
limited mobility. A fairly large number of studies are devoted
to the diagnosis, assessment of risk factors, interventions
for the prevention and treatment of pressure ulcers among
the orderly and elderly groups, patients with spinal cord
injuries and people receiving medical care in intensive care
units. Our search strategy allowed us to identify 31 full-text
publications for inclusion in the review, where only one was
in Russian.

We found a fairly wide range of indicators of the
prevalence of pressure ulcers among people whose age
was 65 years and older. The epidemiological indexes in this
high-risk group turned out to be the most susceptible to
numerous factors: the main disease, the conditions for
receiving medical and social assistance, and age. The
highest prevalence and incidence of pressure ulcers were
found in groups of people with spinal cord injury, what is
logical due to complete immobility and the presence of
concomitant disturbances in vital functions and a
deterioration in voluntary regulation of urination and
defecation. Relatively low prevalence figures were found in
patients in intensive care units, however, the influence of
many risk factors is not excluded in this group. The risk
assessment tools (Braden scale) and stage diagnosis tools
(NPUAP classification) of pressure ulcers is used in almost
all articles, because the use of standardized methods is
necessary to recognize the results of the study at the level
of the international scientific community.

The heterogeneity of the analyzed sources dictates
certain tasks for researchers. Firstly, further study of the
prevalence of pressure ulcers at the level of individual
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countries and regions is necessary to obtain a more holistic
view of the global problem of the epidemiology of the
disease. The shortage of methodologically high-quality
publications on the prevalence of pressure sores in Russian
demonstrates the need for epidemiological studies in the
Commonwealth of Independent States countries, in
particular in Kazakhstan. Secondly, numerous factors
affecting the epidemiology of pressure sores must be taken
into account. Third, identifying and monitoring the
epidemiology of pressure sores can be a useful tool for
evaluating disease prevention measures, including the
effectiveness and safety of nursing interventions.
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