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Introduction. Urinary tract infections 
occupy the second place among infec-
tious diseases in the structure of infec-
tions associated with the provision of 
medical care (ISMP) of patients after re-
spiratory tract diseases [1, 2]. Most hos-
pital UTIs in patients of older age groups 
are complicated because they occur in 
patients with various somatic diseases 
(diabetes mellitus, immunodeficiency 
conditions), as well as in connection with 
the use of invasive methods of examina-
tion and treatment [3, 4, 5].

Endogenous infection of the urinary 
tract is associated with natural contam-
ination of the external urethra and with 
various diagnostic transurethral manip-
ulations, the introduction of microorgan-
isms into the bladder is possible [6, 7]. 
Exogenous nosocomial infection occurs 
from patients with acute and chronic UTIs 
and from the hospital environment. The 

main places of infection with UTIs asso-
ciated with the provision of medical care 
are dressing and cystoscopic rooms, 
wards (in the case of dressing patients in 
them and using open drainage systems) 
[8, 9, 10].

The aim of the study was to evaluate 
the impact of invasive interventions on 
the prognosis of UTI related to medical 
care among patients of older age groups.

Materials and methods
In the period from 2007-2019, 700 

case histories of patients over 65 years 
of age were selected. In order to evaluate 
invasive interventions for the prognosis 
of the development of UTIS associated 
with the provision of medical care using 
the method of discriminant analysis (the 
IBM SPSS 23 statistical computer pack-
age was used), a prognostic function was 
built for patients of older age groups, in 
the calculation of which only the indica-
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tors of surgical intervention in the kidney 
and bladder and catheterization of the 
bladder were analyzed. To assess the 
combination of indicators of invasive in-
terventions with the most common so-
matic diseases that were identified during 
the study of patients' medical histories, 
an analysis by the method of variance 
analysis (ANOVA/ MANOVA) was carried 
out.

Results. In order to evaluate invasive 
interventions for the prognosis of UTI 
development related to medical care, 
a predictive function was constructed 
using the discriminant analysis method 
(the IBM SPSS 23 statistical computer 
package was used) (Table 1), when cal-
culating which only the oper (kidney and 
bladder surgery) and catet (bladder cath-
eterization) indicators were analyzed, the 
remaining indicators were excluded from 
the non-normalized prognostic function.

Thus, when assessing the impact of 
invasive factors (oper (kidney and blad-
der surgery) and catet (bladder cathe-
terization) on the risk of developing UTIs 
associated with medical care in patients 
over 65 years of age, oper (kidney and 
bladder surgery) has a greater impact on 
the development of UTIs associated with 
medical care by 20.9% than catet (blad-
der catheterization).

Further, the most promising combi-
nations of descriptors (signs) (chronic 
diseases + invasive interventions) were 
selected by the method of expert evalu-
ation:

1. x1 sign: chronic pyelonephritis + 
surgical intervention, pieloneph * oper;

2. x2 sign: chronic pyelonephritis + 
catheterization of the bladder, pielone-
ph*catet;

3. x3 sign: chronic cystitis+ surgical in-
tervention, chrcis*oper;

4. x4 sign: chronic cystitis + catheter-
ization of the bladder, chrcis*catet;

5. x5 symptom: chronic pyelonephritis 
+ surgery + hypertensive disease with 
predominant heart disease (congestive) 
heart failure, chrcis*oper**hypetho;

6. x6 sign: chronic pyelonephritis + 
catheterization of the bladder + hyper-
tensive disease with predominant heart 
disease (congestive) heart failure, pielo-
neph*catet*hypetho;

7. x7 sign: chronic pyelonephritis + 
surgery + insulin-dependent diabetes 
mellitus with neurological complications, 
pieloneph*oper*insnerv;

8. x8 sign: chronic pyelonephritis + 
catheterization of the bladder + insu-
lin-dependent diabetes mellitus with 
neurological complications, pieloneph*-
catet*insnerv;

9. x9 sign: chronic cystitis + surgical 

intervention+ Insulin-dependent diabetes 
mellitus with neurological complications, 
chrcis*oper*insnerv;

10. x10 sign: chronic cystitis + cathe-
terization of the bladder + insulin-depen-
dent diabetes mellitus with neurological 
complications chrcis*catet*insnerv.

For patients, the influence of a com-
bination of signs (chronic diseases + in-
vasive interventions) on the prognosis 
of UTIS associated with the provision of 
medical care was assessed by the meth-
od of variance analysis (ANOVA / MANO-
VA). Most of these combinations did not 
show statistically significant predictive 
power. Combinations of features that 
turned out to be statistically significant 
are collected below in Table 2. Their pre-
dictive power was evaluated in the same 
way as it was done earlier for individual 
indicators (the method of variance analy-
sis (ANOVA/ MANOVA, the IBM SPSS 23 
package was used).

The greatest impact on the risk of de-
veloping UTIS associated with the provi-
sion of medical care with a combination 
of risk factors in patients older than 65 
years has the following combination of 
signs:

- x2 sign: chronic pyelonephritis + 
catheterization of the bladder, pielone-
ph*catet (19.8%);

- x3 sign: chronic cystitis + surgical in-
tervention, chrcis*oper (19.8%);

- x4 sign: chronic cystitis + catheteriza-
tion of the bladder, chrcis*catet (59.05%);

Discussion. According to the litera-
ture, most urological pathologies are ac-
companied by a violation of the normal 
outflow of urine, which is a predisposing 
factor of infection of the urinary tract; the 
main contingent of patients are elderly 
people with reduced immunological re-
activity, the use of various endoscopic 
equipment and instruments, the cleaning 
and sterilization of which is difficult, the 
use of transurethral manipulations and 
drainage systems, increasing the likeli-
hood of penetration of microorganisms 
into the urinary tract [3, 4]. The activity of 
modern medical organizations is unthink-
able without ensuring the quality of med-
ical care and the safety of medical activi-
ties. The greatest potential for improving 
the quality of medical care is provided 
by quality management systems (QMS). 
SOPy is the basis of the QMS. In this re-
gard, their implementation in medical or-
ganizations is a feasible and strategically 
correct solution.

Conclusions. The results of this study 
showed that when assessing the impact 
of invasive factors (oper (surgery in the 
kidney and bladder) and catet (catheter-
ization of the bladder) on the risk of de-
veloping UTIs associated with medical 
care in patients over 65 years of age, 
oper (surgery in the kidney and bladder) 
has a greater impact on the development 
of UTI as an ISMP by 20.9% than catet 
(catheterization of the bladder).

In patients of older age groups, the 

Coefficients of the canonical discriminant function of the influence of invasive factors 
(oper (surgical intervention in the kidney and bladder)) and catet (catheterization
of the bladder)) risk of developing UTI, as ISMP, for patients over 65 years of age

Signs function
1 module %

oper 1.953 1.953 60.484
catet -1.276 1.276 39.516
(Constant) -0.029
Non-standardized coefficients 3.230

Note. In Tables 1-2, UTIs are urinary tract infections, HAIs are health care-associated 
infections.

Table 1

Table 2

Prognosis of the development of UTI, as ISMP with a combination of risk factors
in patients over 65 years of age

Combination of features Function
1 module %

x2 -2.134 2.134 19.871
x3 -2.134 2.134 19.871
x4 6.343 6.343 59.055
(Constant) 10.741
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following combination of signs have the 
greatest impact on the risk of develop-
ing UTIs associated with medical care: 
chronic pyelonephritis + catheterization 
of the bladder (19.8%), chronic cystitis + 
surgery (19.8%), chronic cystitis + cathe-
terization of the bladder (59.05%). Based 
on the results obtained, using the method 
of discriminant analysis, we can predict 
the development of UTIs associated with 
the provision of medical care in patients 
of older age groups when planning inva-
sive interventions and to create computer 
programs and databases for urologists, 
epidemiologists and specialists of other 
related specialties.

In order to improve the information 
subsystem of epidemiological surveil-
lance of UTIs related to the provision 
of medical care, it is necessary to use 
SOPs. Their implementation in medical 
organizations can be used to conduct an 
internal quality audit in order to identify 
critical points when performing various 
medical procedures and checking viola-
tions of the sanitary and anti-epidemic 
regime in medical organizations, as well 
as simplifies the commissioning of new 
employees.
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