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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.

MoGynoBa NPOrHOCTUYHUX MoAeNel penpoAyKTUBHOIO 34,0POB’A YOJIOBIKIB 3 XPOHIYHMM 3anasieHHIM
YPOreHiTanbHOro TpakTty
C.10. LjinopeHko, J1.®. MaTtioxa

Mema docnidscenns: ONIHIOBAHHS BILIMBY XPOHIYHOIO 3alajleHHs] yPOTEHITAIbHOTO TPAKTY Ta iHINUX CYIyTHIX (haKTOPIB HA PENPOLYKTHUBHE
31I0POB’sI YOJIOBIKIB, @ TAKOK MTPOTHO3YBAHHS IMOBIPHOCTI OYTH 3/I0POBUM Y MaiiOy THHOMY.

Mamepianu ma memoou. JlocyiizKeHHsI Peaii3oBaHO B JIEKiJIbKa MOCHIIOBHUX eTariB. Ha 1epriomy erari MisiXoM eKCIIEPTHOrO OTUTYBaHHSI
ciMEeHUX JIiKapiB, IePMATOBEHEPOJIOTIB, YPOIOTiB PO3POOJIEHO CHCTEMY KJIOUOBHX IHANKATOPIB BIIMBY Ha PENPOAYKTHBHE 3/[0POB’Sl YOJIOBIKIB
BHACJIIJIOK MepeHeceH s XPOHIYHOTO 3arnajienHs yporeditaabaoro tpakry (X3YT). Ha apyromy erari sziiicieno 36ip indopmariii mpo kitodosi
(akTopn BIUIMBY MIISIXOM ONUTYBaHHS 4OJIOBIiKiB mpoTsiroM 2015—-2019 pokiB MeToz0oM Bid-Ha-BiY Mijl Yac BeJeHHs MPUIOMY MAIiEHTIB Ha
kIiHiYHUX 6azax Kadeapu ciMeilHoT MeauiuHu Ta amOynaropHo-toikiainiynoi gonomorn HMATIO imeni ILJL. Illynuka. B onuryBanui B3s-
s yaactb 388 manientis. Ha tperboMy erani Ha mizcrasi chopMoBanoi 6asyt aHNX OMUTAHUX MAIEHTIB BCTAHOBJIEHO B3a€MO3B I3KU MiK IMO-
Ka3HUKOM PEIPOYKTUBHOIO 3/10pOB’st 40si0BikiB 3 X3YT Ta OCHOBHUMY YHHHUKAMHU, 1110 HOro 06yMoBIo0Th. Ha HacTynHOMY eTarl BujiijieHo
(akropHi 3miHHI Ta 0OYI0BAHO TPOrHOCTUYHI MOJIEJI IMOBIPHOCTI 3HIIKEHHST (PEePTUIILHOCTI cepest Y0JI0BiKiB, XBopux Ha X3V T.
Pesyavmamu. Cucrema KJIIOYOBUX iHANKATODPIB BIUTMBY HA PEIPOIAYKTHBHE 370POB’sl Y0JIOBIKiB BHACHOK nepenecentss X3YT srpymnosano
y 'saTh GJIOKIB: colianbHo-eMorpadiuti XapakTepucTHKU; XBOPOOH CTaTEBOI CHCTEMHU B aHAMHE3i; OTPUMAHHsI 3[0POBOTO CIOCO0Y KUTTSI;
0COOJIMBOCTI CTATEBOTO JKUTTsT; (hDaKTHUHI ITAPAMETPH CIIEPMHL.

Haii6inbinii HerariBHUI BIUIUB Ha PENPOYKTUBHE 3[0POB’S 40JIOBIKiB, s1Ki XBopiu Ha X3Y T, MaioThb ieMorpadiuti XapaKTepUCTHKI Al €HTIB
Ta napamerpu criepmu. Tak, 4osoBiku Bikom 1oHajt 40 pokiB 3 naTosorivyHuM MOPMOTUIIOM CIIePMATO30i/1iB 3 BUCOKOK HMOBIPHICTIO MATUMYTh
3HIZKEHHS (hepTriIbHOCTI Ha TJ1i a6o micas JikyBans X3YT.

TTix yac ekcrepuMeHTaabHIX PO3PAXyHKIB BCTAHOBJICHO, 1O HAHOLIBIN IPUHHATHUM MiAXOA0M y BUSBJICHHI YMHHUKIB BILIMBY Ha MailOyTHE pe-
TIPOLYKTUBHE 37T0POB’sI YOJIOBIKiB € 3aCTOCYBAHHS JIiHIMHUX TPOTHOCTHYHIIX MOJIEJIEH 3 BAKOPHCTAHHSM CTPYKTYPHHUX 3MiHHUX.

TTpu 1106y10Bi TPOrHOCTUYHOT MOJIEJI CTAHY PENPOLYKTUBHOTO 3/[0POB’sI YOJIOBIKiB BU3HAUEHO, 1110 MOJIEJIb € GBI a/[EKBATHOIO Y Pa3i MOETHAHHS
(hakTOPiB KOKHOTO 3 I'sATH GJIOKIB iHAUKATOPIB.

3a pesyJibraTamMu BUsIBJICHHS HAG1IbII BArOMUX (DAKTOPHIX 3MIHHUX /151 IXHBOTO TMOAQIBIIOT0 BHKOPUCTAHHS B IIPOTHOCTHYHUX MOJIEJISIX CTAHY
PENpOLyKTUBHOTO 3710POB S YOJIOBiKiB 3aCTOCOBAHO METO/ TIOKPOKOBOI Perpecii 3 «IIPHEAHANHAM» Ta «BUKITIOUEHHIM>.

3axarouenna. 3anpOIIOHOBAHO JIBi PIBHO3HAUHI MOJIeJli /I PO3PAXyHKY HMOBIPDHOCTI 3HUKEHHSI PEIPOYKTUBHOI 3/IaTHOCTI cepejl YOJIOBIKiB 3
XPOHIUHWM 3aTajeHHsIM yporenitaabHoro TpaxkTy (X3YT) 3 mpuiinatHiM piBHeM 3HauyniocTi koedimieHTiB Mozei Ta ii a/leKBaTHOCTI B IIi7TOMY,
xo4a Habip GakTOPHUX 03HAK y HUX € PisHUM. [[J1s1 3pyYHOCTI KOPUCTYBAHHS pe3yJibTaTaMU MOJIEJIOBAHHS Ta yHi(iKallii mifxoiB 10 JTiKyBaHHs
TIAIi€HTIB 3aIIPOIIOHOBAHA TITKAJIA OIliHIOBAHHS HMOBIPHOCTI 3HIKEHHST PEIPOAYKTHBHOTO 3/[0pOB’sT 40I0BiKiB 3 X3 Y T.

Knrouosi cnosa: cimetinuii nikap, xponiune 3anaienis ypoeenimaivhozo mpakmy, penpooykmusie 300pos’s woI06iKie, MameMamuune MoOe108anHs.
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MocTpoeHue NPorHocTU4YEeCKNX Moaenen penpoaykKTUBHOrO 340PO0BbS MY>X4YUH C XPOHNYECKUM
BOCMaJsIeHUeM YPOreHUTaIbHOro TpakTa
C.10. LUinnopeHko, J1.®d. Marioxa

Ienv uccnedosanus: oneHKa BINSIHISI XPOHMYECKOTO BOCIANEHUS] YPOTEHUTAIBHOIO TPAKTa, & TAKKe APYTHX COMYTCTBYIONMX (DAKTOPOB HA
PENPOJIYKTHUBHOE 3/I0POBHE MY’KUIH, & TAKJKE TPOTHO3UPOBAHIE BEPOSTHOCTH OBITH 3/[0POBBIM B GY/IYIIEM.

Mamepuanvt u memoovi. VicciieoBatiie peajim30BaHO B HECKOJIBKO MOCJE0BATEHBIX 9TanoB. Ha nepBoM arare myTeM 9KCIEPTHOTO ONpPO-
ca ceMeiiHbIX Bpaduel, AepMaToOBEHEPOIOTrOB, YPOJIOroB pazpaboTana CHCTeMa KJIIOYEBBIX MHAMKATOPOB BIMSHUS HA PEIPOAYKTHBHOE 3/I0POBbE
MY’KUMH TOCJIe TIePEHecenHoro XpoHNIecKoro Bocnaienus yporenuraiabioro tpakra (XBYT). Ha Bropom arare ocyiectsien cbop undopma-
LUK O KJIIOYEBBIX (DAKTOPAX BIMSHUS MyTeM orpoca My:kunH B Tedenne 2015-2019 rooB MeTo0M HHTEPBBIONPOBAHUST [IPU BEJEHUN IIPHEMa
MAIMEHTOB Ha KINHUYECKUX (Gazax Kadeapbl ceMeiiHoi Meanuibl n aMmOynatopHo-noaukanandeckoii momorn HMATTIO umenn I1JI. Hlynuka.
B onpoce npunsii yyactie 388 maipentos. Ha Tperbem arare Ha ocHoBe ¢hopMUPOBAHHON Ha3bl AAHHBIX OMPOIIEHHBIX AIIMEHTOB YCTAHOBJIE-
HbI B3aUMOCBSI3K M€Ky [IOKA3aTesleM PeNpOLyKTUBHOIO 310poBbst My:kunH ¢ XBYT 1 ocHoBHbIMU (bakTopami, ero obyciosausaonmmu. Ha
CJIeIYIONIEM ATalle BblIeJeHbl (haKTOPHBIE TepeMeHHbIE 1 MOCTPOEHbI TPOTHOCTHYECKUE MOJIE/II BEPOSITHOCTH CHUKEHUsT (DEPTHIIBHOCTH Cpen
MyzK4uH, 60bHbIX XBYT.

Pezyavmamuot. CricTeMa KIIOYeBLIX NHANKATOPOB BJIISHIL HA PEIIPOAYKTHBHOE 3710POBbE MYJKUMH B pe3yJbTare nepenecennoro XBYT crpyn-
[IMPOBAHBI B TSATH GJIOKOB: COIMAIbHO-eMorpaduuecKie XapakTepUCTUK; GOJIE3HU MOJIOBOII CHCTEMbI B aHaMHe3e; COOIII0/IeHIEe 3I0POBOTO 00-
pasa JKU3HU; 0COOEHHOCTU HOJOBON KU3HU; (HaKTUUECKIE TTAPAMETPbI CIIEPMBI.

HauGosbiiee HeraTuBHOE BIUSIHUE HA PEIPOYKTUBHOE 3/[0POBbe My’KUlH, KoTopble neperecin XBYT, umeior gemorpadudeckne XxapakTepu-
CTHKH HAIlEHTOB 1 ITapaMeTphl cliepMel. Tak, My xunHsl crapire 40 JeT ¢ maToJ0rnIecKuM MOP(MOTUIIOM CIIEPMATO30M/I0B C BBICOKO BEPOSITHO-
cTbio Oy/LyT MMeTDb CHIDKeHHe GepTUILHOCTH Ha (hOHE WIIH MOCJIe JIeYeHNsT XPOHITYECKOTO BOCIIAJIEHNS YPOTeHUTAIBHOTO TPAKTA.

B X0/1¢ 9KCIIEPUMEHTATIBHBIX PACYETOB YCTAHOBJICHO, YTO HanGoJIee TIPUEMIICMBIM MOXO/I0OM B BBISIBJICHUH (haKTOPOB BJAMSHUS Ha OyayIiee pe-
MIPOYKTUBHOE 3/[0POBbE MY KYMH SIBJISICTCS IIPUMEHEHHE JIMHEHHBIX IPOrHOCTHYECKUX MOJIEJICHl ¢ NCIIOIb30BAHIEM CTPYKTYPHBIX IEPEMEHHBIX.
IIpu mocTPOEHUN TIPOTHOCTHYECKOI MOZIEII COCTOSTHYSI PEIPOLYKTUBHOTO 3/I0POBbSI MYKUNH OMPEICICHO, 4TO MOJEIb SBJISICTCS O0iee ajieKBaT-
HOI 1pu coueTannu HaKkTOPOB KakK/IOro 13 OJIOKOB HHAMKATOPOB.

TTo pesyabratam BbIABIEHNs HanOoJIee 3HAYNMBIX (DAKTOPHBIX TEPEMEHHBIX /IS X JaIbHEHIIEero UCoIb30BaHtsI B IPOTHOCTHYECKUX MOJIEIISIX
COCTOSIHUS PEIIPOJIYKTHBHOIO 3/[0POBbsI My’KYMH IIPHMMEHEH METO/[ IOIIAr0BOI PErpecCHt ¢ «ITPUCOEINHEHNEM> U <UCKIIOYEHIEM>.
3axmouenue. IIpenoKeHb! 1Be PABHO3HAYHbIE MOENN IS PacyeTa BEPOSITHOCTH CHIDKEHUS PEIPOAYKTHBHON CIIOCOGHOCTH CPEN My’KUMH C
XPOHUYECKUM BOcHaieHeM yporeautaibnoro tpakta (XBYT) ¢ npuemiemMbiM ypoBHEM 3HAUUMOCTH KOAGhMOUITMEHTOB MOJIE/IN U €€ aJleKBATHO-
CTH B II€JIOM, B TO JKe BpeMsi Habop (haKTOPHBIX MPU3HAKOB Y HUX PasHblil. /L5 y106¢TBa HCMOIB30BAHUS PE3YIHTATOB MOJICMPOBAHST 1 YHI(DHU-
KA1 HO/[XO/I0B K JIEYCHNUIO MAIMEHTOB IIPe/IJIOKEHA IITKaJIa OIleHNBAHNS BEPOSITHOCTH CHIKEHHS PEITPOyKTUBHOTO 3/10pOBbst Mysk4nH ¢ XBYT.
Kmouegote cnoga: cemeiinviii 6pau, Xponuueckoe 60CNAleHUe YpozeHUMAaivHoz0 mpakma, penpooykmusHoe 300p06be MYICUUH, MAMEMAMUYECKOe

Modenuposaue.

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 than in women [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
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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 of the reproductive system;

C. Maintaining a healthy lifestyle;

D. Features of sexual life;

E. The actual parameters of semen.

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
(about 30% 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.zc.iucatlo.n, plage of re&dgpce, employment, working
conditions, diagnosis of infertility.
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 . . S .
the method of «interrupted sexual intercourse», use of means for raising sexual desire,
presence of children.
E The actual parameters of sperm The morphotype of sperm, the proportion of Igukocytes 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= BO+ B7b1+ ﬁZbZ Tt ﬁnbn’

where H — is the empirical level of reproductive health of men
with CIUT;

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

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 (when 5,=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 ability of a model to describe a realistic situation regard-
ing the existence of a relationship 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= BO+ B7b1+ ﬁZbZ Fot ﬁnbn’

where H — the empirical level of reproductive health of men
with CIUT;

b, — binary variables (age, existing illnesses, 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
factor variables included 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 0 to
1). F — Fisher’s criterion is used to evaluate the significance of
differences in variance series variances. If the values of the coeffi-

CEMENHAS MEJMIIHA Ne1-2 (87-88)/2020
ISSN 2412-8708 (Online)
ISSN 2307-5112 (Print)

cient of determination R? ta F — Fisher’s criterion exceed the cor-
responding critical values, this is an indication of the significance
of the relationship between the resultant and factor traits, and
the model is adequate.

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
by more 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
sake of comprehensive coverage of impact factors, factor variables
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
the likelihood of decreased reproductive ability among men with
CIUT (by indicator blocks).

Indicators of Unit A «Socio-demographic characteristics»:

— men 40 years and older (r=0,423);

— body mass index above 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»:

— the presence of bad habits (smoking, drinking) (r=-0,204);

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

— sedentary lifestyle over 8 hours a day (r=0,180);

— no physical activity (r=0,180).

Indicators of Unit D «Features of Sex Lifes:

— presence of one permanent sexual partner (r=0,117);

— irregular intercourse (2 times a month and less) (r=0,101);

— lack of physical pleasure from sexual intercourse (r=0,215);

— absence of children (r=0.118).

Indicators of Unit E «Actual Sperm Parameters»:

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

— leukocyte disproportion in semen (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 1
reproductive health:

— Age and mass index;

— A history of STDs and prostatitis;

— Physical activity and consumption of alco-
holic beverages;

0,0088

0188
010

— Regularity of sexual intercourse and absence
of children;

— Sperm morphotype and proportion of leuko-
cytes in sperm.

In Fig. 1 shows the indicators that negatively
affect the fertility of men in the presence of HCT in
anamnesis, in accordance with the degree of their im-
pact according to the estimates of the expert group.

Thus, according to the data presented in Fig. 1.
Tt should be noted that the greatest impact on the
negative reproductive health of men with chronic
heart disease has demographic characteristics of
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
their further use in the prognostic models of men’s reproductive health,
a stepwise regression method with «joining» and «exclusion» was ap-
plied. At the same time, in order to avoid autocorrelation between the
factors included 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 «Share of infantile men» as a dependent variable.

The author proposes two equivalent models, with an acceptable
level of significance of the coefficients of the model and its adequacy
as a whole, but at 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:

0%

10%

20% 30% 40% 50% 60% 70% 80% 90% 100%
m Age (over 40)
m Absence of children
m Pathological morphtype of sperm
0 A history of STDs
u Disproportion of leukocytes in sperm
o Irregular sexual intercourse (2 time a month and less)
2 A history of prostatitis
Body mass of index above 29.5
Daily consumption of alcohol

Lack of physical activity

Figure 1. Key indicators of a negative impact on male fertility in the presence
of HRT in history
Source: Compiled by the authors as estimated by the expert panel.

b,— aman aged 40 and over (the variable assumes a value of
«1» —if a man 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 b2 + 0,036 x b3 + 0,100 x
b, + 0,237 x b,

R,= 0827
(F=30,6

R, = 0316

it 2

Table 2

Interpretation of model parameter values

Factor variables LI Model parameter explanation
value
This is 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 440 and +0,123 All things being equal, the probability of a reproductive decline for men with
;—aman age 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 ClUTwho have prostatitis,
b, —in the past, a man had - . o
ctz)ntracted rostatitis (t=4,2) the likelihood of a decrease in reproduction increases by an average
P 0f 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=‘1 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 2) time of the survey, the likelihood of a decrease in reproduction increases by
- 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

|b5 —ktheie 's’. a disproportion of +£‘52?é7 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
Ne b, b, b, b, b, H.,
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.

Since the actual values of the coefficient of determination of R?
and F — ratio significantly exceed their critical values, there is rea-
son to argue that the relationship between the resultant and factor
traits is adequately described by the equation obtained. The prox-
imity of actual R? to one means that the association between dense
traits, factor variables selected, accounts for 82.7% of the variation
in the likelihood of reproductive health decline in men with 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,
the likelihood 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, = 7), who have prostatitis
(since b, = 1), do not exercise (since b, = ), have no children
(since b, = 1), leukocyte indices in sperm indicate dispropor-
tion (since by = 7). /liasa uux 4osi0BiKiB HMOBIPHICTD SHUKEHHS
PeIpoayKTHBHOCTI cTanoBuTH 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%.

The prognostic model-2 for the likelihood of impaired reproduc-
tive ability in men with CIUT (H, )includes the following variables:

b, — body mass index above 29.5 («1» — yes; «<0» — no);

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

Table 4
Interpretation of model parameter values
Factor variables PRI Model parameter explanation
value
(free member 0187 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) : . AP
more than 2 times a month, with no abnormalities in sperm morphotype
b, —aman 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 a decrease in reproduction increases by an average of 0.103 and is 0.290 or 29.0%
L +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%.
+0.078 All things being equal, for men with CIUT who have irregular sex (2 times a month or
b, - irregular intercourse (1_’1 8) less), the likelihood of a decrease in reproduction increases by an average of 0.078
T and is 0.265 or 26.5%
. All things being equal, for men with CIUT, semen analysis of which showed a leukocyte
bs- p:t?ologl(f:al +£’52ﬁ7 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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Fragment of feature values for model-2 construction

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 final look of the model:

H,, =0,187 + 0,103 x b, + 0,215 x b, + 0,058 x b, + 0,071 x b,
+0,287 x b,

R,=0,687 R, = 0,306
(F=282 F, =28)

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
given in 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 Ne 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
men with a body mass index below 29.5 (since

relations (since b, = 7), with pathological morph type of sperm
(since b, = 7). For these men, the likelihood of a decrease in re-
production is 92.8%.

Thus, depending on the set of patient characteristics, the like-
lihood of reproductive decline among them in the model-2 ranges
from 18.7% to 92.8%.

For convenience of using the results of modeling and unify-
ing approaches to the treatment of patients, a scale for assessing
the likelihood of reproductive health decline in men with chronic
heart failure has been proposed. The scale provides for the follow-
ing classification of patients:

* 0,0— 0,30 (or 0,0-30,0%) — low probability 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 (or 61.0-93.0%) — high probability of reproduc-
tive health disorders.

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-

21,8

I

46,6

b, = 0), who have never had STDs (since b, Medium
= 0), do not drink alcohol daily (since b, = _ 48,3

0), have regular sexual relations (more than
2 times a month) (since b, = 0), with normal
sperm morphotype (since b, = 0). For these
men, the likelihood of a decrease in reproduc-
tion is 18.7%.

31,6

o I

The 24 feature set corresponds to men 0.0
with the highest likelihood of decreased re- ’

a body mass index above 29.5 (since b, = 1),
who have had STDs in the past (since b, = 7),
who drink alcohol daily (since b, = 7), have
irregular (2 times a month and less) sexual
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10,0 20,0 30,0 40,0 50,0 60,0

productive performance: these are men with Model-1

B Model-2 The proportion of patients, %

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 can be equally used in the 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% of the variation in the resultant variable, while model-2 de-
scribes only 68.2%. Therefore, the impact of a number of factors is
beyond the model. According to the author, among other factors
significant influence are other, not included in the model, semen
parameters, which should be taken into account comprehensively

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

CONCLUSIONS

1. Medical, social characteristics and spermatological data
should be included to evaluate the reproductive health of men
with a view to 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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