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Construction of prognostic models of reproductive
health of men with chronic inflammation
of the urogenital tract

S.Yu. Tsiporenko, L.F. Matyukha
National Medical Academy of Postgraduate Education named after P.L. Shupik, Kyiv

The objective: to statistically evaluate the effect of chronic inflammation of the urogenital tract, as well as other concomitant factors on
reproductive health of men, and also predict the likelihood of being healthy in the future.

Materials and methods. The research is implemented in several successive stages. At the first stage, by means of an expert survey of family doctors,
dermatologists and urologists, a system of key indicators for the effects on reproductive health of men was developed, due to the transfer of chronic
inflammation of the urogenital tract. At the second stage, the collection of information on key factors of influence through the questioning of men
during 2015-2019 by the face-to-face approach during the reception of patients on the clinical bases of the Department of Family Medicine and
ambulatory-polyclinic care of NMAPE named after PL Shupik. The survey was attended by 388 patients. In the third stage, on the basis of the
established database of interviewed patients, the correlation between the index of reproductive health of men with chronic inflammation of the
urogenital tract and the main factors that cause it are established. At the next stage, factor variables have been selected and prognostic models of the
probability of decreasing fertility among men who have been diagnosed with chronic inflammation of the urogenital tract have been constructed.
Results. The system of key indicators of the effect on reproductive health of men, as a result of the transfer of chronic inflammation of the
urogenital tract is grouped into five blocks: socio-demographic characteristics; diseases of the reproductive system in history; adherence to a
healthy lifestyle; peculiarities of sexual life; actual sperm parameters.

The greatest influence on the negative reproductive health of men who were ill with chronic inflammation of the urogenital tract has demographic
characteristics of patients and parameters of sperm. Thus, men over 40 years of age with a pathological morphotype of spermatozoa with a high
probability of decreasing fertility in the background or after treating chronic inflammation of the urogenital tract.

During the experimental calculations, it has been established that the most appropriate approach in identifying the factors influencing the future
of reproductive health of men is the use of linear prognostic models using structural variables.

When constructing a prognostic model of reproductive health of men, it is determined that the model is more adequate when combining the
factors of each of the five indicator blocks.

By the results of the discovery of the most important factor variables for their further use in the prognostic models of the state of reproductive
health of men, a method of stepwise regression with «joining» and «exclusion» has been applied.

Conclusion. Two equivalent models are proposed for calculating the probability of decreasing reproductive capacity among men with chronic
inflammation of the urogenital tract with an acceptable level of significance of the coefficients of the model and its adequacy in general, at the same time,
but the set of factor characteristics in them is different. For the convenience of using the results of simulation and unification of treatment approaches for
patients, a scale is proposed for assessing the probability of a decrease in the reproductive health of men from chronic inflammation of the urogenital tract.
Key words: family doctor, chronic inflammation of the urogenital tract, reproductive health of men, mathematical modeling.

Mo6yaoBa NPOrHoCTUYHUX MoAenen penpoayKTUBHOIO 340POB’Sl YHOJOBIKIB 3 XPOHIYHMM 3ananeHHAM
yporeHiTanbHOro TpakTy
C.10. yinopeHko, J1.d. Mamroxa

Mema docaidiettis: OLIHIOBAaHHSA BIUIMBY XPOHIYHOTO 3allajIeHHs YPOTEHITAJIBHOIO TPAKTY Ta IHIIMX CYHMyTHIX (aKTOpiB HA PENPOYKTHBHE
3710pOB’sI YOJIOBIKIB, 8 TAKOK IIPOTHO3YBAaHHA HMOBIPHOCTI GyTH 3/[0pPOBHM y MaiOyTHBOMY.

Mamepiaiu ma memoodu. JJocTifiPKeHHSA PeaTi30BaHO B IeKUIbKA IIOCTIOBHUX eTaliB. Ha mepromy erami IUIAXOM eKCIIEPTHOTO OIMUTYBAHHSA
ciMeliHUX JTiKapiB, I€PMaTOBEHEPOJIOTIB, YPOJIOTiB PO3POGIIEHO CHCTEMY KJIIOUOBUX IHAWKATOPIB BIUIUBY Ha PENPOYKTHBHE 3/I0POB s YOJIOBIKiB
BHACJIi/IOK IIepeHeCeHHs XPOHIUHOT0 3anajeHHs yporeHitaabpHoro Tpakty (X3YT). Ha apyromy erami 3zilicHeHo 36ip indopmariii npo Karo49oBi
dakTopy BILUIUBY IUIAXOM ONUTYBAHHS YOJIOBIKIB IPOTATOM 2015—2019 POKIB METOZIOM Biu-Ha-Biu IIij] yac BeJleHHA NIPUIOMY HAIiEHTIB HA
KiiHIYHKX 6a3ax Kadeapu ciMeitHol MeAuIKMHN Ta aMmOy1aTopHo-morikiHiuHOI fonomoru HMATIO imeni I1.J1. lymnuka. B onuryBanHi B3s1-

s ygacth 388 manientiB. Ha TperproMy ertami Ha mizictaBi chopMoBaHoi 6a3u JaHUX OMUTAHKX MAIIEHTIB BCTAHOBJIEHO B3aEMO3B SI3KH MizK I10-
Ka3HUKOM DENPOAYKTHBHOTO 3/10pOB’s 40sI0BiKiB 3 X3YT Ta OCHOBHUMH YHHHHUKAMHU, 1110 H0ro 006yMOBIIOI0TE. Ha HacTynHOMYy eTani BH/ILIEHO
daxropHi 3MiHHI Ta TOOYI0BaHO IPOrHOCTUYHI MOJIeJIi HMOBIPHOCTI 3HIKEHHS (PepTUIBHOCTI cepes| Y0IoBiKiB, xBopux Ha X3VYT.

Pesyavmamu. CucreMa KJII0YOBUX iHMKATOPIB BIUTMBY HA PENPOYKTHBHE 3/10POB’ A YOJIOBIKiB BHACI/IOK IepeHeceHHA X3YT 3rpynoBaHo

y I’'sITh OJIOKIB: conianbHO-AeMorpadiuHi XapaKTepUCTHKH; XBOPOOU CTaTeBOi CUCTEMHU B aHAMHE3i; IOTPUMAHHS 3/J0POBOTO CIIOCO0Y JKUTTH;
0COGJIUBOCTI CTATEBOTO JKUTTs; (DAKTHUHI TaPAMETPH CIIEPMHU.

Hai6inpyii HeraTUBHUH BIUIMB Ha PENIPO/IYKTHBHE 3/10POB s YOJIOBIKiB, siki XxBopinu Ha X3YT, MaioTh ieMorpadivHi XapaKTepUCTUKH ITAIi€HTIB
Ta IIapamMeTpu criepMu. Tak, 40JIOBIKY BIKOM ITOHAJ, 40 POKIB 3 IATOJIOTIYHUM MOP(OTUIIOM CIIEpMATO30i/1iB 3 BUCOKOIO HMOBIPHICTIO MAaTUMYTh
3HIKEHHSA GepTUIbHOCTI HA Ti1i 60 micsis jikyBanHa X3YT.

ITix yac excliepUMeHTaIBHIX PO3PAXyHKIB BCTAHOBJIEHO, 1110 HAWOLIBII IPUIHATHUM ITi/IX0ZIOM Y BUSIBJIEHHI YNHHUKIB BIUIMBY Ha MaiOyTHE pe-
MPOJIyKTUBHE 3/I0POB’sI YOJIOBIKIB € 3aCTOCYBaHHSI JIIHIMHUX IPOrHOCTUYHUX MO/I€JIeN 3 BUKOPUCTAHHAM CTPYKTYPHHX 3MiHHHX.

ITpu o6yA0Bi TPOTHOCTUYHOI MOZIETi CTaHY PENTPOYKTUBHOTO 3/{0POB sl YOJIOBIKIB BU3HAYEHO, 1110 MO/IEJIb € OLIIBIII aZIEKBATHOIO Y pa3i o€ AHAHHA
dakTopiB KOXKHOTO 3 IT'SITH OJIOKIB iHAUKATOPIB.

3a pesysIbTaTaMy BHABJIEHHA HAHOLIBII BAaroMuX GakTOPHUX 3MIHHHX I IXHBOTO IOATBIIOT0 BUKOPUCTAHHSA B IPOTHOCTHYHHIX MOJIEJIAX CTAHY
PEeIpOAyKTHBHOTO 3/I0POB Al YOJIOBIKiB 3aCTOCOBAHO METO/] HOKPOKOBOI perpecii 3 «IPUETHAHHAM» T4 « BUKJTIOYEHHAM».

3akarouents. 3aPOIIOHOBAHO /IBi PIBHO3HAYHI MO /Il pO3paxXyHKy UMOBIPHOCTI 3HIMKEHHsI PENPO/YKTHBHOI 3/IaTHOCTI Cepe/] YOJIOBIKiB 3
XPOHIYHUM 3allaJIeHHAM ypOreHiTasbHOro Tpakty (X3YT) 3 mpuiHATHIM piBHeM 3HAdyIIocTi koedirieHTiB Mozerti Ta ii agexBaTHOCTI B Iisiomy,
x0ou4a Habip (aKTOPHUX O3HAK Y HUX € PI3HUM. J[JIs 3pYYHOCTI KOPUCTYBAHHS pe3yJIbTaTaMu MOJIEIOBaHHsA Ta yHibikamii mixo/is 10 JikyBaHHs
Malie€HTIB 3aIPOIIOHOBAHA IIIKaJIa OI[iHIOBAaHHS MMOBIPHOCTI 3HUKEHHSI PEIIPOLYKTUBHOTO 3/I0POB’sl 40JIOBiKiB 3 X3YT.

Karouo8i caoBa: civerinuii ikap, XpoHiuHe 3anaieHHs YpoeeHimaibHoeo mpakmy, penpodykmubie 300pob’s 1o106iki6, mamemamunme modeai06amns.
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MocTpoeHMe NPOrHoCTUYECKNX Moaenen penpoayKTUBHOIO 340POBbSA MYXXUYUH C XPOHUYECKUM
BOCManeHneM yporeHuTanbLHoro Tpakra
C.FO. yunopeHko, J1.®. Mamroxa

Ileav uccredoBanus: oneHKa BIUSAHUA XPOHHUECKOTO BOCIAJeHHs YPOT€HUTAJIBHOTO TPAKTa, a TaKiKe APYTHX COIYTCTBYIOIIUX (DaKTOPOB Ha
PEeIpO/yKTHBHOE 3/I0POBbE MY>KUHH, & TAK)Ke IPOTHO3UPOBAHIE BEPOATHOCTHU OBITH 37I0POBBIM B Oy/IyIIieM.

Mamepuaavt u memoost. ViceienoBaHne peaqn30BaHO B HECKOJIBKO IIOC/IEIOBATE/IbHBIX dTanoB. Ha mepsBom aTame ImyTeM 3KCIIEPTHOTO OIIPO-
ca ceMeHHBIX BpaueH, epMaTOBEHEPOJIOTOB, YPOJIOTroB pa3paboTaHa CUCTEMA KJIIOUEBBIX HHANKATOPOB BJIMAHUA HA PEPOAYKTHBHOE 310POBbE
My’KYUH I10CJIe TIEPEHECEHHOTO XPOHUYECKOTO BOCIIAJIEHHs YPOTeHUTaIBHOTO TpakTa (XBYT). Ha BTOpOoM 5Tarme ocyiiecTBieH c6op uHMOpMa-
LMY O KJII0UeBBIX (PaKTOPAX BIMAHHA IIyTeM OIIpoca MY)KUUH B TedeHHe 2015—2019 T0/I0B MeTO/I0OM HHTepBbIOMPOBAHHA IIPU BeJleHUH IIpreMa
MAIMeHTOB Ha KJIMHUYECKUX 6azax Kadeapsl ceMelHON MeJIMIIMHbBI 1 aMOy/IaTOpPHO-TIoNMHKInHIYeckoi momormu HMAIIO umenu I1.J1. Illynuka.
B onpoce npuaann yyacrtue 388 manueHToB. Ha TpeTheM oTame Ha 0cHOBe chOPMUPOBAHHON 6a3bI JAaHHBIX ONPOIIEHHBIX AIEHTOB YCTAHOBIIE-
HBI B3aMMOCBA3H MEX/y IOKa3aTesIeM Pelpo/lyKTUBHOTO 37I0pPOBbA MyXuuH ¢ XBYT u ocHOBHBIMHU (pakTOpamu, ero obyciaopnusaromumu. Ha
cJIefTyIoleM dTarle BblieIeHbl (pakTOpHbIe TIepeMeHHble U IIOCTPOEHbl IPOTHOCTHYEeCKUe MO/Ie/ I BePOATHOCTH CHIKEHHA (QepTHIBHOCTH CPesu
MyK4UH, 601bHBIX XBYT.

Pesyavinamot. CucreMa KJIIOUEBBIX HMHIUKATOPOB BJIMSAHUA HA PENPOAYKTUBHOE 3/0POBbE MYXKUMH B PesyJibTaTe IepeHeceHHoro XBYT crpymn-
MIUPOBAHBI B IIATH OJIOKOB: COLUAIBHO-/IeMOrpadpuyecKre XapaKTePUCTUKY; 60JIe3HU II0JIOBOH CUCTEMBI B aHAMHe3e; cOOJI0/IeHne 37I0pPOBOT0 00-
pasa JKU3HH; 0COOEHHOCTH M0JIOBOH XKU3HU; PaKTUIeCKUe IapaMeTpPhl CIEPMBL.

Haubospiee HeraTUBHOE BJIMAHKE HA PENPOAYKTHBHOE 3/I0POBbE MYXKUHH, KOTOpHIe epeHecan XBYT, uMeloT emMorpadudyeckue XapakTepH-
CTHKHY IIAIMEHTOB U TAPAMETPHI cIepMBI. Tak, MyKUUHEI CTapIe 40 JIeT ¢ IaTOJI0TUIeCKIM MOP(OTUIIOM CIIEPMATO30H/I0B C BBICOKOH BEPOATHO-
CThIO OyZyT UMeTh CHIDKeHUe (hepTUIBHOCTH Ha (POHE HIIH HOCJIe JiedeH s XPOHHYECKOTO BOCIIAJIEHHs YPOTEeHUTAIBHOTO TPAKTA.

B Xo7ie SKCIIepUMEHTATBHBIX PACUETOB YCTAHOBJIEHO, YTO HANOO0IIee IIpHeMIIEMBIM [IOX0/I0M B BBIABIEHNH (DAKTOPOB BIIAHUA Ha OyzyIee pe-
MIPOIYKTUBHOE 3/]0POBbE MY>KUHNH fABJIAETCSA IPUMeHeHUe IMHeHHBIX TIPOTHOCTUYECKHX MO/lesIel ¢ HCII0Ib30BaHUeM CTPYKTYPHBIX ITepeMeHHBIX.
ITpu moCcTpOEHNH IPOrHOCTUYECKON MOJIENIU COCTOSTHUSA PENPOAYKTUBHOTO 37I0POBhs My>KUIHH OIIPEIeJIEHO, UTO MOJIeJIb ABJIAETCs Gosee afiekBaT-
HOM IIPU COYETaHUH (PAKTOPOB KAXKAOTO U3 6II0KOB HHMKATOPOB.

ITo pesysbpraTaM BhIABJIEHUA HanbOOJIee 3HAYMMBIX (PaKTOPHBIX IlepeMEHHBIX U1 UX JaIbHEHIIIET0 UCTIOIb30BAHNUA B IPOTHOCTHYECKUX MOJIEIIAX
COCTOSTHUSA PEIPOAYKTUBHOTO 37J0POBbsI My>KIHH IIPIMEHEH MeTOJ, II0IAarOBOH PETPECCHH C «IIPHCOETUHEHNEM » H «ACKIIOYEHUEM».
3axatouenue. I1peJyIosKeHB! IBe pAaBHO3HAYHBIE MOJIEJIH /I pacdyeTa BePOSATHOCTH CHIDKEHHSA PEIIPOAYKTHBHOH CIIOCOOHOCTH CPEIH MYXKUUH C
XPOHMYECKHM BOCIIaJIeHHeM yPOTeHUTaIbHOTo TpakTa (XBYT) ¢ mprueMsieMbIM ypoBHEM 3HAUUMOCTU KO3 QUIIEHTOB MOJIEIIH U ee aZleKBaTHO-
CTH B II€JIOM, B TO K€ BpeMs Habop (PaKTOPHBIX IPU3HAKOB Y HUX Pa3HbIH. [y y106CTBa HCIIOIB30BAHUSA PE3Y/IbTATOB MOJIEIUPOBAHUSA U YHU(H-
KaIlUU MOJIX0/I0B K JIEYeHHIO IAIleHTOB IIPe/IJIoXKeHa [TKaJla OLleHUBAHUA BEPOSTHOCTH CHIKEHHA PelIPO/lyKTHBHOTO 3/10pOBb:A My»kuHlH ¢ XBYT.
KaroueBoie caoba: cemeiinviii Bpau, xpoHuueckoe 6Bocnaterie YpoeHUMAaibHoeo mpaxkma, penpodykmubroe 300pobve MYXUUH, Mamemanuyeckoe

Mmodesupobaniue.

he issue of promoting and preserving human health is the

most important task of today, which is provided by compre-
hensive and integrated services of comprehensive, continuous and
patient-centered primary care that is demonstrated in achieving
the best results based on scientific knowledge and principles of
evidence-based medicine [1, 2].

It is established that infectious-inflammatory pathology of
the urogenital tract is the most common cause of fertility loss in
married men in Ukraine. Its share among other causes of male
infertility is 34.7% [4, 7].

There is a significant increase in chronic pathology of the or-
gans of the genitourinary system, which is caused by a combined
bacterial-viral infection, such a pathology is more common in
men thaninwomen[9,12].

The objective: to statistically evaluate the impact of chronic
inflammation of the urogenital tract and other related factors on
men’s reproductive health, as well as predicting the likelihood of
future health.

MATERIALS AND METHODS

The research is implemented in several consecutive stages.
In the first stage, a system of key indicators of the impact on
men’s reproductive health, due to the transmission of chronic
inflammation of the urogenital tract (CIUT), was developed
by an expert survey of family doctors, dermatovenereologists,
urologists. In the second stage, information on key factors of in-
fluence was collected by interviewing men during 2015—-2019
by the face-to-face method during the admission of patients at
the clinical bases of the Department of Family Medicine and
outpatient care at the NMAPE named after PL. Shupik [3]. 388
patients participated in the survey. In the third stage, on the ba-
sis of the formed database of the interviewed patients, the cor-
relation between the reproductive health indicator of men with
CIUT and the main factors that determine it is established. In
the next stage, factor variables were identified and prognostic

54

models of the probability of fertility decline among men with
CIUT were constructed [6, 8].

RESULTS OF THE STUDY
AND THEIR DISCUSSION

The system of key indicators for the impact on men’s
reproductive health, due to the transfer of HCTs, is proposed by
the authors to be grouped into five blocks:

A. Socio-demographic characteristics;

B. History ofthe reproductive system;

C. Maintaining a healthy lifestyle;

D. Features of sexuallife;

E. Theactualparametersofsemen.

The main list of potential factor variables included about
35 indicators, which could be the basis for building adequate
statistical and mathematical models for assessing men’s
reproductive health (Table 1).

Based on the defined indicator system, a survey tool (ques-
tionnaire) was developed and used in the patient survey.

Based on microdata surveys, a number of statistical mod-
els have been constructed to reflect the relationship between
reproductive health indicators for men with CIUT, taking into
account a number of demographic, social, medical and lifestyle
factors, as well as sexuality characteristics.

The following indicators were used as indicators of men’s re-
productive health (dependent variables in the model):

—Proportion of reproductively healthy males (control group)
— males without signs of HCT (about 29% of respondents);

— the proportion of fertile men — those who were ill with
CIUT, but the disease did not affect the ability to have children
(about 41%);

— the proportion of infertile men — men who have had a de-
crease in reproductive capacity due to the disease with CIUT
(about30% of persons).

In the course of the experimental calculations, it was found
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Table 1
System of key indicators of impact on male reproductive health due to chronic inflammation of the urogenital tract
\ Block Name Key Impact Indicators
A | Socio-demographic characteristics Age, height, weight, level of e(_jucatlo_n, place of r_e&dence, employment, working
conditions, diagnosis ofinfertility.
B Diseases of the reproductive Prostatitis, sexually transmitted diseases, chlamydia, mycoplasmosis, herpes simplex
system in history virus on the gene of the waist, anomalies of genital development, genital injury.
Presence of bad habits (smoking, drinking), frequency of smoking, frequency of
C Maintaining a healthy lifestyle drinking alcohol, sedentary lifestyle, physical activity, good nutrition, staying in
stressful situations.
Existence of constant sexual partners, frequency of sexual intercourse, physical
. pleasure from sexual intercourse, frequency of cases of premature ejaculation, use of
D Features of sexual life . . L .
the method of «interrupted sexual intercourse», use of means for raising sexual desire,
presence of children.
£ The actual parameters of sperm The morphotype of sperm, the proportion of Ieukocytes in sperm, leukocytospermia,
the presence of pathological forms of sperm

that the most appropriate approach in identifying the factors in-
fluencing the future reproductive health of men is to use linear
prognostic models using structural variables.

The general appearance of the model with structural vari-
ables is given by the formula:

H=p,+pb,+pb,+.+Bb,

where H —isthe emplrlcalllevel of reproductlve healthofmen
with CIUT;

b— blnaryvarlables (age, existing illnesses, bad habits, etc.),
i=1, 2

B—a free member who has the value of reproductive health
of men with CIUT that corresponds to the zero values of all bi-
nary variables;

B.— regression coefficients that reflect the influence of the
factor variables included in the model (whenb =1)to the empm—
cal level of reproductive health of men with CIUT, i = , 1.

It should be noted that in predictive models with structural
variables, all factor traits are binary variables, which means that
they take values of 0 or 1.

The ability of a model to describe a realistic situation regard-
ing the existence of arelationship between performance trait and
factor variables is determined by the adequacy of the model. At
the same time, the main characteristics of the model quality are
the coefficient of determination R2, F — ratio, t — statistics [8].
The general appearance of the model with structural variables is
given by the formula:

H= ﬁ Bb,+Bb,+..+Bb,

where H — the emplrlcal level of e reproductlve health of men
with CIUT;

b,—binary variables (age, existingillnesses, bad habits, etc.),
i=1,2,..,n

B,— a free member who has the value of reproductive health
of men with CIUT that corresponds to the zero values of all bi-
nary variables;

B.— regression coefficients that reflect the influence of the
factorvariablesincluded in the model (when b,= 1) to the empiri-
cal level of reproductive health of men with CIUT,i=1, 2, ..., n/

It should be noted that in predictive models with structural
variables, all factor traits are binary variables, which means that
they take values of 0 or 1.

The coefficient of determination R?characterizes the propor-
tion of change in the productive feature (variance of the produc-
tive feature), which is explained by the prognostic model. The
higher the value R the closer the relationship between the re-
sultant and factor traits (the relationship is measured from o to
1). F — Fisher’s criterion is used to evaluate the significance of
differencesinvarianceseriesvariances. Ifthe values of the coeffi-
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cient of determination R’ta F — Fisher’s criterion exceed the cor-
responding critical values, thisis an indication of the significance
of the relationship between the resultant and factor traits, and
themodelisadequate.

t — statistics characterize the degree of significance of indi-
vidual coefficients for the factor variables included in the model
and they are significant if their values exceed the standard error
bymore than 2 times the module.

When constructing a prognostic model of men’s reproduc-
tive health, it was determined that the model was more adequate
when combining the factors of each of the five indicator blocks.

The analysis of the scatter histograms and paired correlation
coefficients (r), as well as a series of statistical transformations
and derivatives of relative indicators, highlighted 20 indicators
that could be used as factor variables to characterize the future
reproductive health of men. It should also be noted that for the
sakeofcomprehensivecoverageofimpactfactors,factorvariables
were selected in such a way as to ensure that all five blocks of
indicators are represented.

The following is an example of a list of selected indicators
and the corresponding paired correlation coefficients to predict
thelikelihood of decreased reproductive ability among men with
CIUT (by indicator blocks).

Indicators of Unit A «Socio-demographic characteristics»:

— men4oyearsandolder(r=0,423);

— body massindexabove 29.5(r=0.118);

— Higher education (r=-0,112).

Indicators of Unit B «Medical History of the Disease»:

— prostatitis recovered (r=0.299);

— presence of STDs (r=0,256);

— chlamydia recurrences (r=0.246);

— herpes simplex virus (on the waist gene) (r=0,351).

Indicators of Unit C «Maintaining a Healthy Lifestyle»:

— thepresenceofbad habits (smoking, drinking) (r=-0,204);

— daily consumption of alcoholic beverages (r=0,095);

— sedentarylifestyle over 8 hoursa day (r=0,180);

— no physical activity (r=0,180).

Indicators of Unit D «Features of Sex Life»:

— presenceofone permanent sexual partner (r=0,117);

— irregularintercourse (2 times amonth andless) (r=0,101);

— lackofphysical pleasurefromsexualintercourse(r=0,215);

— absence of children (r=0.118).

Indicators of Unit E «Actual Sperm Parameters»:

— pathological morphotype of sperm (r=0,401);

— leukocytedisproportioninsemen(r=0,310);

— leukocytospermia (r=0.300);

— the presence of pathological forms of sperm (r=0,208).
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Given the limitations of the factors that can
be included in the model without loss of adequacy
parameters, as well as the importance of each of
the selected factors, the author has assembled an
expert team to discuss key indicators. According
to certain blocks of indicators, the expert group
identified the main criteria for the study of male
reproductive health:

— Ageandmassindex;

— A history of STDs and prostatitis; ‘

— Physical activity and consumption of alco- (
holic beverages; l

PAKTUYHECKOMY BPAYY

— Regularity of sexual intercourse and absence
of children;

— Sperm morphotype and proportion of leuko-
cytesinsperm.

In Fig. 1 shows the indicators that negatively
affect the fertility of men in the presence of HCT in
anamnesis, in accordancewith thedegree of theirim-
pactaccordingto the estimates of the expert group.

Thus, according to the data presented in Fig. 1.
It should be noted that the greatest impact on the
negative reproductive health of men with chronic

B
S22
0% 1%  20%  30%  40%  S0%  60% 0%  80%  90%  100%

m Age (over 40)
m Absence of children
m Pathological morphtype of sperm
= A history of STDs
m Disproportion of leukocytes in sperm
® Irregular sexual intercourse (2 time 2 month and less)
= A history of prostatitis
Body mass of index above 29.5
Daily consumption of alcohol
Lack of physical activity

heart disease has demographic characteristics of Figyre 1. Key indicators of a negative impact on male fertility in the presence

patients and sperm parameters. Thus, men older
than 40 years with a pathological sperm morphot-
ype are more likely to have a decrease in fertility in
the background or after treatment with CIUT [5, 13].

As a result of identifying the most important factor variables for
theirfurtheruseintheprognosticmodelsofmen’sreproductivehealth,
astepwiseregression method with «joining» and «exclusion» wasap-
plied. At the same time, in order to avoid autocorrelation between the
factorsincluded in the model, the rules that in the final model should
be presented indicators from different blocks are observed.

Based on the results of the analysis, it is determined that the
most appropriate models are the interconnections built for the
indicator «Shareofinfantilemen» asadependent variable.

The author proposes two equivalent models, with an acceptable
level of significance of the coefficients of the model and its adequacy
asawhole, butat the same time, the set of factor traits is different.

The prognostic model-1 for the likelihood of impaired repro-
ductive ability in men with CIUT: (H , ) includes the following
variables:

of HRT in history
Source: Compiled by the authors as estimated by the expert panel.

b, — a man aged 40 and over (the variable assumes a value of
«1» —ifaman aged 40+ years; a variable takes the value of «0» —
if a man is under 40 years;

b, - in the past, a man became ill with prostatitis («1» — yes;
«0» = no);

b, — the man does not exercise («1» — yes; «0» — no).

b,— the man has no children («1» — yes; «0» — no);

b, — leukocyte disproportion in sperm is present («1» — yes;
«0» = No).

The final look of the model:
H, =0,178 + 0,123 x b, + 0,206 x b, + 0,036 x b, + 0,100 x

b,+ 0,237 x b,

R, = 0,316

it = 2>

R,=0,827
(F=30,6
Table 2

Interpretation of model parameter values

Parameter

Factor variables
value

Model parameter explanation

Thisis the average likelihood of reproductive decline in men under 40 years
(free member 0,178 ", . . :
- _ of age who have never had prostatitis, are physically active, have children,
of the equation) (t=14,6) ) : .
and leukocyte counts in sperm are in an acceptable proportion
b d 40 and +0,123 All things being equal, the probability of a reproductive decline for men with
,— @ man aged 40 and over (t=7,1) a history of 40 years and over is on average 0.123 and is 0.301 or 30.1%
. +0,206 Other things being equal, for men with CIUTwho have prostatitis,
b,— in the past, a man had _ S . e
2 - (t=4,2) the likelihood of a decrease in reproduction increases by an average
contracted prostatitis of 0.206 and is 0.384 or 38.4%
+0.036 Other things being equal, for men with CIUTwho do not exercise,
b,— the man does not exercise (t—'l 9) the likelihood of a decrease in reproduction increases by an average
- of 0.036 and is 0.214 or 21.4%
+0.100 All things being equal, for men with CIUT who do not have children at the
b,— man has no children t—'3 o time of the survey, the likelihood of a decrease in reproduction increases by
(t=3.2) an average of 0.100 and is 0.278 or 27.8%
. . . All things being equal, for men with CIUT, semen analysis of which showed
Ibs—kthere Isa disproportion of *;9537 a leukocyte disproportion, the likelihood of a decrease in reproduction
eukocytes in semen (t=5.3) increases by an average of 0.237 and is 0.415 or 41.5%
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Table 3

Fragment of feature values for model-1 construction

1 0 0 0 0 0 0,178
2 0 1 0 0 0 0,384
3 0 0 1 0 0 0,214
4 0 0 0 1 0 0,278
5 0 0 0 0 1 0,415
6 1 0 0 0 0 0,301
7 1 1 0 0 0 0,507
8 1 1 1 0 0 0,543
24 1 1 1 1 0 0,643
25 1 1 1 1 1 0,880

Source: Written by the author.

The critical values of the given model quality characteristics
correspond to the 95% probability of correlation between perfor-
mance and factor variables.

Sincetheactualvaluesofthecoefficientofdetermination of R?
and F —ratiosignificantly exceed their critical values, thereisrea-
sontoarguethattherelationshipbetweentheresultantand factor
traitsisadequatelydescribed bytheequation obtained. The prox-
imityofactual R*toonemeansthattheassociationbetween dense
traits, factor variables selected, accounts for 82.7% of the variation
inthelikelihood of reproductivehealthdeclineinmenwith CIUT.

t — statistics indicate the significance of regression coef-
ficients. Their values, as well as the interpretation of the model
parameters are given in Table 2.

Thus, 25 combinations of variables from possible sets of traits
were used to determine the empirical likelihood of reproductive
decline in men with HCTF using predictive model-1. A fragment
of the feature set is given in Table 3.

In Table 3, the set of traits by number 1 corresponds to the
men with the lowest probability of reproductive decline: these
are men under 40 (since b,= 0), who have never had prostatitis

(since = 0), are physically active (since b,= 0), are physically ac-
tive (since b, = 0), have children (since b, = 0), leukocyte sperm
counts in an acceptable proportion (since b,= 0). For these men,
thelikelihood of a decrease in reproduction is 17.8%.

The set of traits numbered 25 corresponds to the men with
the highest likelihood of decreased reproduction: these are men
40 years of age and older (since b,= 1), who have prostatitis
(since b,= 1), do not exercise (since b,= 1), have no children
(since b, = 1), leukocyte indices in sperm indicate dispropor-
tion (since b, = 1). /I UX 40JI0BiKiB HMOBIPHICTh BHUKEHHA
PENpOYKTUBHOCTI CTaHOBUTH 88,0%.

For these men, the likelihood of a decrease in reproduction
is 88.0%.

Thus, depending on the set of patient characteristics, the
likelihood of decreased reproductive performance among them in
the model-1 ranges from 17.8 to 88.0%.

Theprognosticmodel-2forthelikelihoodofimpaired reproduc-
tive ability in men with CIUT (H, )includes the following variables:

b, — body mass index above 29.5 («1» — yes; «0» — 10);

b,—inthepast, a person was ill with STD («1» — yes; «0» —no);

Table 4
Interpretation of model parameter values
Factor variables arameter Model parameter explanation
value
(free member 0.187 This is an average chance of a decline in reproductive health among men with BMI be-
; - low 29.5 who have never had STDs, do not drink alcohol daily, have sexual intercourse
of the equation) (t=13,5) ) - e
more than 2 times a month, with no abnormalities in sperm morphotype
b,— a man with a BMI +0,103 Other things being equal, for men with CIUT with a BMI higher than 29.5, the probability
above 29.5 (t=4,3) of adecrease in reproduction increases by an average of 0.103 and is 0.290 or 29.0%
o +0,215 All things being equal, the likelihood of a decrease in reproductive capacity for men with
b,— STDs in history (t=3,0) CIUT who suffer from STDs increases by an average of 0.215 and is 0.402 or 40.2%
b,— daily consumption of +0,058 All things being equal, for men with CIUT, the daily consumption of alcohol is likely to
alcoholic beverages (t=1,7) decrease by an average of 0.058 and is 0.245 or 24.5%.
40078 All things being equal, for men with CIUT who have irregular sex (2 times a month or
b,— irregular intercourse t—’l 8 less), the likelihood of a decrease in reproduction increases by an average of 0.078
(t=1.8) and is 0.265 or 26.5%
b hological +0.287 All things being equal, for men with CIUT, semen analysis of which showed a leukocyte
5~ pr?t 0 09";51 =5 1 disproportion, the likelihood of a decrease in reproduction increases by
morphotype of sperm (t=5,1) an average of 0.278 and is 0.474 or 47.4%

Source: Compiled by the authors.
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Table 5

1 0,187 - - - - - 0,187
2 0,187 - 0,215 - - - 0,402
3 0,187 - - 0,058 - - 0,245
4 0,187 - - - 0,078 - 0,265
5 0,187 - - - - 0,287 0,474
6 0,187 0,103 - - - - 0,29

7 0,187 0,103 0,215 - - - 0,505
8 0,187 0,103 0,215 0,058 - - 0,563
23 0,187 0,103 0,215 0,058 0,078 - 0,641
24 0,187 0,103 0,215 0,058 0,078 0,287 0,928

Source: Compiled by the authors.

b, — a man consumes alcoholic beverages daily («1» — yes;
«0» — no);

b, — irregular sexual relations (twice a month and less) («1»
— yes; «0» — no);

b,—morphotype of sperm pathological («1» —yes; «0» —no).

The finallook of the model:

H, =0,187+0,103 xb, + 0,215 xb,+ 0,058 x b, + 0,071 x b,

+ 0,287 x b,

R,=0,687 R
(F=28,2

2o = 0,300
F,,=2,8)

The proposed model is adequate to the actual values of the
model’s quality characteristics for 95% probability. The asso-
ciation between the likelihood of impaired reproductive ability
among men with CIUT and factor variables is dense and explains
68.7% of the variation in the outcome variable. Another 31.3%
of the variation is due to factors not included in the model. The
interpretation of model parameter values for factor variables is
givenin Table. 4.

Thus, 24 combinations of variables from possible sets of traits
were used to determine the empirical likelihood of reproductive
decline in men with CIUT using prognostic
model N° 2. A fragment of the feature set is
given in Table 5.

In Table 5, the set of traits by number 1~ High
corresponds to the men with the lowest like-
lihood of decreased reproduction: these are
menwithabodymassindexbelow29.5(since
b, = 0), who have never had STDs (since b, Medium

= 0), do not drink alcohol daily (since b, =

0), have regular sexual relations (more than
2 times a month) (since b, = 0), withnormal

relations (since b, = 1), with pathological morph type of sperm
(since b, = 1). For these men, the likelihood of a decrease in re-
production is 92.8%.

Thus, depending on the set of patient characteristics, thelike-
lihood of reproductive decline among them in the model-2 ranges
from18.7%1t092.8%.

For convenience of using the results of modeling and unify-
ing approaches to the treatment of patients, a scale for assessing
thelikelihood of reproductive health decline in men with chronic
heartfailurehasbeen proposed. The scale provides for the follow-
ingclassification ofpatients:

= 0,0—0,30(0r0,0—30,0%) —lowprobability of reproductive
health disorders;

= 0.31—0.60 (or 31.0-60.0%) — the average probability of re-
productive health disorders;

= 0.61-0.93 (0or 61.0—93.0%) — high probability of reproduc-
tivehealthdisorders.

The results of the testing of the scale of assessment based on
patient data gave the distribution shown in Fig. 2.

The data presented in Fig. 2. Evidence of sufficiently close
patient distributions on the scale of the likelihood of male re-

sperm morphotype (since b, = 0). For these Low 31,6
men, thelikelihood ofadecreaseinreproduc- — 24,5
tion is 18.7%.
The 24 feature set corresponds to men
with the highest likelihood of decreased re- 00 100 20,0 30,0 400 50,0 60,0
productive performance: these are men with Model-1 B Model-2 The proportion of patients, %

a body mass index above 29.5 (since b, = 1),
who have had STDs in the past (since b, = 1),
who drink alcohol daily (since b, = 1), have
irregular (2 times a month and fess) sexual

Figure 2. Distribution of patients by likelihood of reproductive health disorders in
the presence of CIUT according to the rating scale
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productive health disorders in both variants of the prognostic
models (the relationship between the distributions is 0.874).
This indicates that, if the necessary information is available, the
proposed models canbeequallyusedinthe planning of treatment
regimens for men with CIUT.

However, it should be borne in mind that Model 1, like Model
2, do not cover the whole set of factors that determine the repro-
ductive health of men with HCT. Recall that model-1 describes
82.7% ofthevariationintheresultant variable, whilemodel-2 de-
scribesonly 68.2%. Therefore, theimpact ofanumberoffactorsis
beyond the model. According to the author, among other factors
significant influence are other, not included in the model, semen
parameters,whichshouldbetakenintoaccountcomprehensively

in determining the treatment regimen of patients. This involves
considering both the sperm morphotype and the leukocyte frac-
tioninthe sperm.

CONCLUSIONS

1. Medical, social characteristics and spermatological data
should be included to evaluate the reproductive health of men
with aviewto comprehensively assessing the reproductive health
of men with CIUT.

2. In the practice of the family doctor, it is advisable to use
prognostic models of reproductive health disorders for men
with CIUT not only for diagnostic but also for therapeutic and
prophylactic purposes.
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