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Testosterone, depression, and cognitive impairment
in men: an attempt at practical analysis.

B.M. Vornyk
Kyiv Research Center of Sexology, Andrology and Reproduction

Cognitive impairment (CI) accompanies the aging process and is manifested by difficulties with memorization, learning,
concentration and decision-making, which greatly complicates the daily life of the suffering subject. In addition, medical
care and social adaptation of these patients are costly and put a significant strain on the health care system. According
to a forecast by G. Corona’s group, the number of people with CIs will increase significantly in the coming years, reach-
ing 131.5 million by 2030. To date, a significant amount of researches has been conducted to uncover the mechanisms of
development and risk factors of CI in order to develop effective prevention and treatment programs. Age-related decline
in testosterone levels are among the potentially modified risk factors of CI.

The objective: to analyze the role of testosterone in pathogenesis of cognitive impairment and depression and the pos-
sibilities of testosterone therapy to correct them.

Materials and methods. Evidence was collected from the study publications and meta-analyzes exploring the role of tes-
tosterone in pathogenesis, prevention and correction of cognitive impairment and depression over the past five years and
preliminary analysis of data from our own study involving 547 men with hormonal disorders.

Results. Cerebral vessels are the target for the direct (via androgen receptors) and indirect (via influence on cardiovascu-
lar risk factors) action of androgens. The testosterone insufficiency is associated with both metabolic and cardiovascular
disorders (hypertension, diabetes, hyperlipidemia, obesity), as well as depression and CI. Serum-free-testosterone and
free testosterone index are the most sensitive biomarkers of testosterone insufficiency in patients with depression and
CI. The corrective effect of testosterone therapy (TT) on depression and CI depends on their severity and levels of andro-
gens: a clinically and statistically significant effect was registered in mild disorders with androgen deficiency.

The findings of the meta-analysis do not support the use of TT for improving attention, memory (working, verbal, visual),
executive function, speech, visual-motor and visual-spatial abilities in subjects with eugonadism and hypogonadism. Ac-
cording to preliminary analysis of the results of our study, the nature of psycho-emotional disorders is determined by the
sexual constitution (SC): weak type of SC (feminine men) is associated with the higher incidence of anxiety, the strong
type of SC — with propensity for depression, the middle type of SC — with aggression. Thus, testosterone, estrogens,
vasopressin, and adrenaline levels should be measured in patient with aggression.

Conclusions. Despite the importance of androgens for mood and cognitive functions, and their synchronous decline dur-
ing the aging process, the place of TT in the prevention/ correction of whole spectrum of ClIs is still unclear. It is obvious
now that TT can be justified in patients with mild disorders and proven androgen signal attenuation, but in most cases has
no independent meaning. Further studies to find optimal TT indications and regimes are mandatory.
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TecToCTepoH, Aenpecia Ta KOrHiTUBHI NOPYLUEHHS Y YONOBiKiB: cnpo6a npakTUYHOro aHanisy
b.M. BopHik

Kornitusni nopymenns (KII) cynpoBoakyioTh mpoiiec cTapinus i nposBIgIOTLCS TPYAHOIAMM i3 3a11aM ATOBYBaHHAM, Ha-
BUYAHHSIM, KOHIIEHTPAII€I0 YBArU Ta MPUIHATTAM PillleHb, 110 3HAYHO YCKJAIHIOE MOBCAKACHHE JKUTTSI Cy0 €KTa, SKUil HUMU
crpaskaac. Kpim toro, Meauure o6cayroByBaHHs Ta COllia/ibHa aanTailis TaKuX Nali€HTiB € ZOPOrUME Ta CTBOPIOIOTH 3HAUHE
HaBaHTaKEHHS HA CHCTEMY OXOPOHM 3/10poB’st. 3a mporrHo3oM rpymu I. Koponu, B Haltbskdi pokn KinbKicTs mogeit 3 KIT
3HauHo 3pocte i 10 2030 poky mocsarue 131,5 mur oci6. Ha cborozi mpoBeneHo sHauHMiA 00CST TOCIIKEeHb, CIIPSIMOBAHNX
HA PO3KPUTTSI MeXaHi3MiB po3BuTKy Ta (akropis pusuky KII 3 MeToro po3pobiieHHst eeKTUBHUX MPOrpaM HPOMITaAKTUKY Ta
JikyBanHs. BikoBe 3HMKEHHS PiBHS TECTOCTEPOHY HAJIEKUTD J10 MOTeHIliiHO MoaundikoBanux (axropis pusuky KH.

Mema docaidscenns: anasii3 poJii TECTOCTEPOHY B ATOTEHE3i KOTHITUBHUX TIOPYIIEHb i fenpecii Ta OliHIBAHHST MOKJIMBOCTI
Teparlii TeCTOCTEPOHOM [IJ14 IXHbOT KOPEKILii.

Mamepianu ma memoou. [loxasu Gyu 3i0pani 3 HayKoBuX MyOJIiKalliii i MeTa-aHaIi3iB, 0 BUBYAIOTh POJIb TECTOCTEPOHY
y maTorenesi, mpodisakTurli Ta KOpekiii KOTHiTHBHUX MOPYTIEHb Ta /enpecii 3a OCTaHHI IT'ATh POKiB, a TAKOK MTOTIEPETHHOTO
aHaITi3y IAHUX BIACHOTO JOCJI/IKEHH 32 YIACTIO 547 YOJIOBIKIB i3 TODMOHAIBHIMU MTOPYIEHHSIMU.

Pesyavmamu. CyayHu roJJOBHOTO MO3KY € MillIeHHIO /71 TIpsAMOi (Yepe3 BIJIMB Ha aH/POTEHHi PelernTopu) Ta Orocepes-
KOBaHOI (4epes BILIMB Ha (haKTOPHU CEPIIEBO-CY/IMHHOTO PU3UKY) [Iil aHaporeniB. HeocTaTHiCTh TecTOCTEPOHY TIOB sI3aHa SIK
3 MeTabOJIIYHUMM, TaK i CepIeBO-CYAUHHUME TIOPYIIEHHIMU (apTepiasbHa rineprensis, IyKpoBuii aiabet, rinepaimnigemis,
OKUPiHHA), a TakoXK 3 genpecieio Ta KIT. CupoBaTKoBHil BITBHUI TECTOCTEPOH Ta iHAEKC BIILHOTO TECTOCTEPOHY € HaHOiIbIIT
Iy TIUBUME GiOMapKepaMu HEOCTATHOCTI TECTOCTEPOHY Y TatlieHTiB i3 nempecieio Ta KII. KopurysambHa fist Teparii TectocTe-
poriom (TT) na nenpeciio ta KII 3asexxuTh Biji IXHbOT BUPA)KEHOCTI T PIBHS aHIPOTeHiB: KJIIHIYHO Ta CTATUCTUYHO 3HAUY I
edeKT 3apeecTPOBAHUIT ITPH JIETKUX PO3ajiax Ha (oHi anzporeHHoro gedinuTy.
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Pesysbrartu MeTa-aHaJi3y He JAOTH MijcTas [Jist BukopucTtantst TT st mokpaiienHs: yBary, mam’siti (po6ouoi, BepbaibHOT,
30pPOBOI ), BUKOHABYOi (DYHKIIii, MOBH, 30pDOBO-MOTOPHUX Ta 30POBO-ITPOCTOPOBUX 3i0HOCTEI y Cy0'€KTIB 3 €yTOHAANZMOM Ta
riIlIOrOHAAN3MOM. 3Ti/IHO 3 MOTEPE/IHIM aHATI30M PE3yJIbTATiB I[bOTO JAOCJI/IPKEHHS, XapaKTep TICUX0EMOIiHUX TIOPYIIEeHb BU-
3HavaeThes craTeBoio koucrutyiieio (CK): cirabkuii T CK (GKiHOUHICTD 40I0BIKiB), 1110 TTOB’A3aHuii 3 GiJIBII BUCOKOIO Yac-
TOTOIO TpUBOKHOCTI, cryibmii Turt CK — 3i cxunpricTio 10 fenpecii, mpomixkamil T CK — 3 arpeciero. OT:ke, y marienTis 3
arpecielo ¢J1iji BUMipIoBaTy piBHiI TECTOCTEPOHY, €CTPOICHIB, BA3OIIPECUHY Ta aJipCHAIHY.

3axarouenna. Hespakaioun Ha BOKIMBICTD aHPOTEHIB /ISl HACTPOIO Ta KOTHITUBHUX (DYHKILIH Ta CHHXPOHHICTD 1X 3HIKEHHS Y TIPO-
tieci crapinug, mictie TT y mpodimakturi /kopekiiii Bcboro crektpa KII 3ammaerses Hespodymizmm. Ha cporomni oueBmzno, mo TT
Moke OyTU BUIIPAB/AHA Y XBOPHX 3 JIETKMMU TIOPYIICHHSIMU Ta JIOBEICHUM OCIA0JICHHSIM aHPOTEHHOTO CUTHAITY, aJie B OGLIBIIOCTI
BUTIA/IKIB He Ma€ caMOCTiiHOrO 3Hauer s, HeoOXiHi mogasbIi 10C/IipKEeHH S IS TOIIYKY ONTHMAJIbHUX ToKa3aHb Ta peskumMis TT.
Kmouoei cnosa: xoznimueni nopyuwenis, demenyis, denpecis, Mo30K, mecmocmepo, mepanis.

TecTOCTEpPOH, Aenpeccus U KOrHUTUBHbIE HAPYLUEHUS Y MY>KYMH: MOMNbITKa NPaKTU4YeCKOro aHann3a
Bb.M. BopHuk

Koruurusubie napyienust (KH) conpoBo&aaioT mpotiece cTapeHust U MpOsIBISIIOTCS. TPYIHOCTSIMU C 3alIOMUHAHKIEM, 00yJe-
HUEM, KOHI[EHTPAIMell BHUMAHNS 1 IIPUHATHEM PEHIeHN, YTO 3HAYUTEIBHO YCAOKHACT MOBCE/IHEBHYIO KU3Hb CTPA/IAIONIETO
cyObekTa. Kpome Toro, MeauIMHCKOe 00CTyKUBAHKE M COIIUATIbHAS A/IANITALMS] TAKUX MAIlUEHTOB SIBJISTIOTCS IOPOTOCTOSIIUMU
U CO3/IAI0T 3HAUMTENBHYIO HATPY3KY Ha cucreMy 3iapaBooxpanenust. 1o nporuosy rpynmst I. Koponsl, B Gumskaiiiiue Tozbt
kosmuectBo sioei ¢ KH smaunrensio Bospacret u k 2030 roxay pocturtet 131,5 muri yestoBek. Ceroiist MpoBeieH 3HAYH T b-
HBII 00BEM MCCIIEIOBAHMIA, HATIPABJIECHHBIX HA PACKPBITUE MEXAaHU3MOB passutus u pakropos prcka KH ¢ nenbio paspaborku
ahdexTUBHBIX TIPOrpaMM POGUIAKTUKY 1 JiedeHHs1. Bo3pacTHOe CHUKeHUe YPOBHS TECTOCTEPOHA OTHOCUTCA K TIOTEHI[UAJIb-
HO MoznduimpyeMbiM aktopam pucka KH.

Ienv uccnedosanus: anaius poji TECTOCTEPOHA B MATOrE€HE3€ KOTHUTUBHBIX HAPYIICHUI U JICIPECCUU U OIIEHKA BO3MOK-
HOCTH TEPANUU TECTOCTEPOHOM JIJISl X KOPPEKIUH.

Mamepuanvt u memooot. [lokazarenbcTBa ObLN cOOPAHBI U3 HAYYHBIX MyOIUKAINET U METa-aHATIN30B, U3YYAIONINX POJIb TECTO-
CTEPOHA B MaToreHese, MpOPUIAKTHKE U KOPPEKIIMN KOTHUTUBHBIX HAPYIIEHUI U JIETIPECCHU 3a TIOCJACIHUE TSATh JIET, a TaKKe
[IPEIBAPUTEIBHOTO AHAII3A JIAHHBIX COOCTBEHHOTO UCCIIENOBAHMUS C YIacTUeM 547 My)KUUH C TOPMOHAIBHBIMU HAPYIIIEHUSIMU.
Pesynvmamot. Cocy/ibl TOJOBHOTO MO3Ta SIBJISAIOTCS MUIIECHDIO /7T TIPSMOTO (BJIMSS Ha aHPOTEHHbIE PEIENITOPBI) U ONOCPe/Io-
BaHHOTO (BJMss HA (haKTOPBI CEPICYHO-COCYIUCTOTO PUCKA) JIEHCTBUS aHporeHOB. HeoctatoyHOCTb TecTocTepoHa CBsi3aHa Kak
¢ MeTaboJIMYECKUMH, TaK U C CEPAEYHO-COCYIUCTHIMI HAPYIIEHUsIME (apTepuabHasi TUIEePTEH3Us], CaXapHblid guaber, THIepIu-
AzieMust, Oskupenne), a takke ¢ genpeccreil 1 KH. ChiBOPOTOYHBII CBOGOIHBIIT TECTOCTEPOH U MHJIEKC CBOOOHOTO TECTOCTEPOHA
SIBJISIIOTCsE HanboJiee UyBCTBUTEJbHBIMU GHOMAPKEPaMU HEJIOCTATOYHOCTU TECTOCTEPOHA Y naieHToB ¢ genpeccueil 1 KH. Kop-
purupyioriee zeiictsue teparun tecroctreponoM (TT) na senpeccuio u KH 3aBucHT 0T MX BBIPXKEHHOCTH M YPOBHS aH/IPOTEHOB:
KJIIMHUYECKH U CTATUCTUYECKU 3HAUYMMBIH 3heKT 3aperncTprupoBaH IpH JIETKUX PacCTPONCTBaX Ha (hoHe aH[POreHHOTO Jiedulra.
PesysibraThl MeTa-aHAIM3a He JA0T OCHOBaHWIA 1Jist uctioab3osanus TT st yuyuinenus: BHuManus, namsatu (paboueii, Bep-
6asIbHOIL, 3PUTENbHOIT ), HCIIOJHUTENbHON (DYHKIMH, PEUHr, 3pUTEIbHO-MOTOPHBIX U 3PUTEBHO-TIPOCTPAHCTBEHHBIX CIIOCOOHO-
creil y cyObeKTOB € 9yTOHAN3MOM M TUIOTOHAAN3MOM. COTrJIaCHO MPeIBAPUTETBHOMY aHAIM3Y PE3yJIbTATOB JAAHHOTO HCCJIe-
JIOBaHVisl, XapaKTep IICUX0aMOIIMOHAIBHBIX HAPYIeHull orpeessiercst nonosoil koncturyrueii (IIK): cnabwrit tun 11K (ken-
CTBEHHOCTb MY3KUKMH) CBsi3aH ¢ (oJiee BHICOKOU 4acTOTOI TPEBOKHOCTH, cuiibHbIi THIl ITK — co CKIOHHOCTBIO K Jerpeccu,
npomeskyTounbiii Tim [TK — ¢ arpeccueii. Takum 06pa3oM, y MAIMEHTOB € arpeccreil CieyeT U3MepsTh YPOBHU TECTOCTEPOHA,
ACTPOTEHOB, Ba30IIPECCHHA U a/[PEHAIMHA.

3axatouenue. HecMOTps Ha BAKHOCTD aH/IPOTEHOB /LI HACTPOEHUS M KOTHUTUBHBIX (DYHKIINI 1 CHHXPOHHOCTD UX CHUKEHUS
B ipottecce crapenusi, mecto TT B mpodunakruke/koppekiuu Beero criektpa KH ocraercst Hesicibim. Cerojiist 04€BH/IHO, YTO
TT mosker ObITh OIpaBAaHa y GOJIBbHBIX ¢ JIETKUMU HAPYIICHUSIME U JOKA3aHHBIM OCJIa0JIeHHeM aHIPOTeHHOTO CUTHAJIA, HO B
GOJIBIIINHCTBE CJIyYaeB He MMEET CAaMOCTOSITEIbHOTO 3HadeHusl. HeoOXoAnMbI faibHeMIITIe MCCAeI0BAHMS IS [IOMCKA OTITH-
MaJIbHBIX TTOKa3aHuil u peskuMoB TT.

Knrouesote cnoga: koznumusnwie napyuenust, 0eMenyusi, 0enpeccust, 2010610l M032, MeCMOCMEePOH, Mepanisi.

he number of people living with depression, cognitive

impairment, dementia, and Alzheimer’s disease in the
modern world is proliferating, making dementia one of
the most serious problems of this century. According to
forecasts by G. Corona et al. [1], cognitive impairment and
dementia will increase dramatically in the coming years,
affecting more than 131.5 million people by 2030. At the
same time, the authors note that vascular diseases play the
most crucial role in the pathogenesis of memory impair-
ment in aging men.

At the same time, many other studies have shown that
depression also plays a vital role in the development of
dementia, including Alzheimer’s disease; depression, espe-
cially in older age, can either increase the risk of dementia
or even become its prodromal stage [2].
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In addition, many other factors increase the risk of de-
pression, dementia, and cognitive disorders, such as marital
status, social activity, educational level, physical activity,
smoking, alcohol abuse, hypertension, obesity, diabetes mel-
litus, hormonal disorders, including hypogonadism. Blood
vessels play a crucial role in the pathogenesis of depression,
cognitive impairment, and dementia, especially the state of
the brain’s vascular network.

In recent years, the results of scientific research have
paid more and more attention to the indirect pathways
of testosterone’s effects on the body, including cogni-
tive disorders [3]. And some preclinical and clinical
data indicate a possible contribution to the develop-
ment of cognitive impairment age-related decline in
testosterone [1].
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Over the past decades, interest in the ability of tes-
tosterone to influence the development or course of de-
pression has grown significantly. There have been many
different studies in the scientific literature on the effects
of Testosterone replacement therapy (TRT) on cognitive
impairment and depression.

A review of scientific publications and meta-analyzes
over the past five years demonstrates a lack of consensus on
the role of testosterone in the prevention and correction of
depression and cognitive impairment, including dementia.

C. Abi-Ghanem, L.S. Robison and K.L. Zuloada [4] in
their study demonstrated that androgens affect the vascu-
lature of the brain. Moreover, the cerebral vasculature is a
target for the direct action of androgens since it expresses
several sex steroid receptors and metabolizing enzymes.
But at the same time, the action of androgens on the vas-
culature of the brain is complex, as they have been shown
to have both protective and harmful effects depending on
age, dose of androgens, and process of disease.

In addition to the direct effects of androgens on the
brain’s vasculature, androgens also affect other vascular
risk factors. In men, low androgen levels are closely asso-
ciated with metabolic and cardiovascular diseases, includ-
ing hypertension, diabetes, hyperlipidemia, and obesity,
which significantly increase the risk of stroke and VCID.
Thus, a better understanding of the interaction of andro-
gens with the brain’s vasculature in physiological and
pathological conditions are of key [4].

In a study conducted by M. Zitzmann [5], a signifi-
cant positive effect of TRT was obtained in patients with
depression, anxiety, and cognitive impairment compared
with the placebo group, the positive mechanism of action
of which is explained by the indirect effect of testosterone
through improved blood flow, the formation of stress re-
sistance and impact on the reward system.

Meta-analysis of random effects of 27 RCTs, including
1890 men [6], showed that testosterone treatment is asso-
ciated with a significant reduction in depressive symptoms
compared with placebo. Meta-regression models suggest a
significant interaction of testosterone treatment with dif-
ferent dosages and symptom variability at baseline.

At the same time, a 2020 study by Z. Chen, X. Shen,
K. Tian et al. [7] was aimed at determining the relation-
ship between serum testosterone levels and symptoms of
depression in the adult male population.

A survey of 1166 men found that the mean levels of total
testosterone, sex hormone-binding globulin, and luteinizing
hormone were significantly higher in the group with depres-
sive symptoms than those without depression. However, se-
rum-free-testosterone and free testosterone index (FTI) was
significantly lower in the depressive group than in the non-de-
pressed group. In addition, the mean FTT was negatively cor-
related with the Beck Depression Scale score in the multiple
linear regression model (95% CI: 3.274 to 0.406). Based on the
results, the authors conclude that it is the decrease in the level
of bioactive testosterone that may be a factor in depression in
adult men, and FTT may be the most sensitive biomarker re-
flecting the level of bioavailable testosterone in patients with
depression. At the same time, there is a connection between
testosterone and TAU protein level [8]. Many indications
point to an association between low testosterone levels, poor
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cognitive function, and a high risk of AD, and these associa-
tions are more pronounced in men than in women.

In a review of small placebo-controlled RCTs,
A. Kielan, D. Gorostiza, A. Mosiotek and co-authors [9]
investigated the effect of testosterone replacement thera-
py (TRT) on depression symptoms in patients with late-
onset testosterone deficiency. In patients with mild clini-
cal depression, TRT has been shown to reduce symptoms
of depression, except for patients with major depressive
disorder. This effect was not observed in men with severe
depressive disorders. In non-depressed patients, TRT de-
creases depressive symptom scores; however, the clinical
value is challenging to measure.

According to the results of longitudinal studies, other
researchers share a similar opinion on the conflicting ef-
fect of testosterone on depression. The unclear association
between sex hormones and symptoms of depression ac-
cording to the results of longitudinal studies is shared by
other researchers [10, 11, 12].

At the same time, in their work, C.R. Buskbjerg,
C.H. Gravholt, H.R. Dalby, and co-authors give an op-
posite opinion [13]. They analyzed a systematic review
and meta-analysis of TRT and male cognitive functioning,
They noted that TRT does not improve cognitive function
in men with normal testosterone levels and has a contro-
versial improvement in cases of testosterone decline. The
authors point out that there is no justification for pre-
scribing testosterone for cognitive impairment, especially
in the absence of clinical signs of hypogonadism.

The work of G. Corona et al. is of great interest [14], in
which authors summarized and discussed all the information
obtained from the available experimental studies in animals.
In addition, they performed a meta-analysis of data from all
randomized, placebo-controlled trials (RCTs) published to
date. The authors concluded that only limited preclinical
and clinical data could confirm the possible contribution of
testosterone to the pathogenesis of age-related cognitive im-
pairment. In addition, the meta-analysis did not support the
use of T-replacement therapy to improve several cognitive
areas analyzed, including attention, working memory, execu-
tive function, language, verbal memory, visual memory, vi-
sual-motor, and visual-spatial abilities. The study notes that
the vast majority of available RCTs included mixed popula-
tions of subjects with eugonadism and hypogonadism, which
does not allow a definitive conclusion on these issues. In the
study of Testosterone by mass spectrometry (gold standard),
there was no association between age-dependent decrease in
Testosterone and memory problems [1].

Even though the analysis of scientific studies over the
past five years showed still quite controversial and conflict-
ing results, there were more positive results, where TRT re-
duced the symptoms of depression in men with hypogonad-
ism. Testosterone demonstrated a higher efficiency in minor
affective disorders, dysthymia, depressive symptoms [9].

In the current research of the Kyiv Scientific Center
for Sexology, Andrology, and Reproduction, the influence
of sex hormones and some neurotransmitters on the clini-
cal, psychological, and socio-behavioral characteristics of
healthy men and women, as well as patients with hypogo-
nadism, depending on the type of sexual constitution, is
currently being studied.
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The following psycho patterns are studied:

- Masculinity and femininity;

- Social success profile;

- Cognitive analytical skills;

- Emotional profile;

- Aggression and Sexual Behavior.

The following methods were chosen for the study: Mas-
culinity and feminity by Bem, S.L. Sex-role inventory; Pro-
file of Social Success: Purpose-In-Life Test, PIL by Crum-
baugh & Maholick; Cognitive and analytical skills: Objects
excluding, The Process of Education by J. Bruner; Emotional
profile and personal characteristics: Toronto alexithymia
scale by G.J. Taylor, Mini-Mult Questionnaire, State-Trait
Anxiety Inventory — STAI, Zung Self-Rating Depression
Scale, Leonard-Smishek’s “characterological” questionnaire;
Aggressiveness by Buss-Durkee Hostility Inventory: Assess-
ment of aggressiveness in the relationship by A. Assinger.

When assessing the effect of hormones on the psycho-
sexual state, the recommendations of John Money (J. Mon-
ey, 1972) were taken into account, namely: stage of the life
cycle of an organism, the nature of the hormones adminis-
tered and their ratio, the amount of the hormone, its daily
and rhythmic fluctuations, the biological activity of the
hormone, time and duration of hormonal exposure, path-
ways of hormone circulation, features of methods for mea-
suring hormone levels and assessing hormone-dependent
behavioral responses, as well as age, sexual constitution,
psychological gender, psychosexual personality type [14].

The study is ongoing, but a preliminary assessment of the
results obtained with 199 healthy men and 547 men with hor-
monal disorders reveals some trends. So, there is a clear depen-
dence of sexually-psychological behavior and sexual role on
the type of sexual constitution (SC) — (strong, medium, weak
type) and the level of testosterone in the blood of healthy men.
The social success profile is highest in men with a strong SC
type (masculine men), and the level of creativity is the highest
(in an average SC type (androgynous men).

The level of anxiety is highest in the weak type of SC
(feminine men), and the propensity for depression is high-
er in the strong type of SC. The level of aggression is high-
est in men of the middle type of SC, which requires special
attention to the role of androgens, estrogens, vasopressin,
and adrenaline in the occurrence of aggression.

Research Results will be published after completed sur-
veillance, and detailed analysis of statistical data processing.

Although TRT’s effect on cognitive function in men
with hypogonadism remains controversial, testosterone in
clinical practice always shows a subjective improvement
in mood, performance, exercise tolerance, an increase in
social activity, and an improvement in sexual function, re-
gardless of the age of men.

In studying the effect of testosterone on depressive and
cognitive disorders in men, it makes sense to combine the ef-
forts of andrologists, psychiatrists, and medical psychologists
for the correct design of studies and taking into account dif-
ferent forms and variants of disorders based on the ICD.11.
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