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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Introduction: Hormonal disturbances are associated 

with infertility in women, and they can often be treated 
through lifestyle modifications and dietary supplements. 
Aim: This study aimed to determine the correlations 
between infertility and serum levels of anti-Müllerian 
hormone (AMH), gonadotrophins, and prolactin 
according to vitamin D supplementation status. 
Materials and Methods: The current study was conducted 
on 103 women aged 19-37 years (29 healthy women as a 
control group and 74 women diagnosed with infertility). 
Serum levels of the following hormones were examined using 
enzyme-linked immunosorbent assay: prolactin, luteinizing 
hormone (LH), follicle-stimulating hormone (FSH), and 
anti-Müllerian hormone (AMH) in all participating women. 
Results: We found that women with infertility had significantly 
higher levels of FSH and LH hormones compared to the control 
group. Interestingly, women who took vitamin D supplements 
had significantly lower serum levels of AMH compared to 
untreated women. Additionally, no significant variations were 
observed in the serum levels of LH and prolactin between 
untreated infertile women and women taking vitamin D. 
Conclusions: Our findings demonstrate a disturbance 
in reproductive hormonal levels between healthy and 
infertile women. Among women with infertility, vitamin D 
supplementation was associated with lower serum AMH levels, 
while no statistically significant differences were observed 
in LH or prolactin levels compared with untreated women, 
possibly due to other factors or health conditions that affect 
hormone regulation.

Key words. Infertility, prolactin, luteinizing hormone, follicle-
stimulating hormone, Vitamin D; Anti-Müllerian.
Introduction.

Infertility is a prevalent condition that significantly affects 
personal health and quality of life, and also has a significant 
social and economic impact on societies [1]. According to 
the World Health Organization, around 110 million women 
worldwide suffer from infertility [2]. Infertility can be caused 
by several underlying conditions, including endometriosis, 
chromosomal defects, fallopian tube disorders, ovulation 
problems, and unexplained infertility. Furthermore, untreated 
sexually transmitted infections caused by Neisseria gonorrhoeae 
and Chlamydia trachomatis can affect the female reproductive 
system [3]. In general, polycystic ovarian syndrome is the 
most common non-ovulatory cause of female infertility, 
while ovulation abnormalities are the most common cause 
[4]. Hormonal causes of infertility in females include non-

reproductive endocrine glands (pancreas, adrenal glands, and 
thyroid gland) and non-endocrine organs (kidneys and liver), 
as well as disorders of the reproductive system (hypothalamic- 
pituitary-ovarian axis). Reproductive hormones are metabolised 
and eliminated by these non-endocrine organs [5]. However, 
the normal feedback mechanism of the hypothalamic-pituitary-
ovarian axis is disrupted if its function is altered, leading to 
dysregulation of oocyte maturation, impaired ovulation, and 
eventually infertility. Interestingly, anovulation is a sign of an 
endocrine or metabolic imbalance, which can lead to infertility 
and menstruation problems. It is an indicator of hormone- 
induced infertility [6]. 

Anti- Müllerian hormone (AMH) is a glycoprotein belonging 
to the transforming growth factor-β family, and is produced by 
granulosa cells in antral follicles. During follicle growth, AMH 
production gradually decreases and becomes indistinguishable 
in follicles larger than 8 mm. Recently, fertility screening for 
women has come to rely on serum levels of AMH as a reliable 
indicator of ovarian function, enabling targeted infertility 
therapy [7]. Ovarian reserve and the number of small follicles 
are related to AMH hormone levels [8]. It appears that the level 
of AMH hormone fluctuates slightly during the menstrual cycle, 
and the number of small follicles is relatively constant. The 
level of AMH hormone generally decreases with age, indicating 
a decrease in the number of ovarian follicles and the onset of 
menopause [9].

Primordial follicles cannot end early in a woman's life because 
the hormone AMH inhibits their growth [10]. Because women 
with infertility have two to three times as many small follicles 
(2–5 mm) compared to healthy women, their concentration of 
AMH hormone increases, and it appears that the concentration 
of AMH hormone plays a role in the pathophysiology of both 
anovulation and infertility [11]. Elevated levels of AMH 
hormone inhibit follicular growth in the antral phase, as well as 
inhibiting the selection of the dominant follicle by reducing the 
antral follicles' sensitivity to FSH. In addition, AMH inhibits 
the aromatase enzyme, which reduces follicular oestradiol 
synthesis, and this may lead to a malfunction in the process of 
selection of the dominant follicle [12].

Obesity and nutrition may affect AMH production, as some 
studies have found that obese women have lower levels of 
AMH, suggesting an inverse relationship between BMI and 
AMH, while other studies have found no relationship between 
BMI, AMH, and dietary factors [13-15]. The current study 
investigates the correlations between vitamin D supplementation 
and the serum levels of AMH, gonadotrophins, and prolactin in 
women diagnosed with infertility, depending on BMI.
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Materials and Methods.
The multicenter cross-sectional study was conducted on 103 

women aged 19 to 37 years (29 healthy women as a control 
group, 31 untreated women diagnosed with infertility, and 
43 infertile women taking vitamin D supplements). The 
control group consisted of healthy females attending clinics 
for routine gynaecological exams, had normal menstrual 
cycles, and did not exhibit any biochemical or clinical signs of 
hyperandrogenism (hirsutism or irregular menstruation). The 
women were of premenopausal age, had been diagnosed with 
infertility according to the approved criteria, and had not taken 
oral contraceptives for at least three months. Infertile women in 
the vitamin D supplementation group (n = 43) received vitamin 
D supplements at a dose of 50,000 IU per week for an average 
of five months before blood sampling. Blood samples were 
collected from Al-Hayat Private Hospital and private women’s 
clinics from October 2024 to August 2025 with ethical reference 
code (PREC-26-6-19).

The doctor measured the patient's weight, height, and BMI in 
the clinical laboratory. After an overnight fast of 10 to 12 hours, 

a venous blood sample was taken from the patient on the second 
or third day of the menstrual cycle during the early follicular 
phase. The serum was then separated using a centrifuge at a 
speed of 4000 rpm for three minutes. The enzyme-linked 
immunosorbent assay (ELISA) was used to measure the 
serum levels of 25-hydroxyvitamin D [25(OH)D], prolactin, 
luteinizing hormone (LH), follicle-stimulating hormone (FSH), 
and anti-Müllerian hormone (AMH) in all participating women.
Results.

As shown in Figure 1, a total of 74 women diagnosed with 
infertility and 29 healthy women were enrolled in the study. The 
mean age was 26.36 ± 6.411 years in the control group, 27.94 ± 
7.62 years in the untreated women, and 29.51 ± 7.153 years in 
the group of treated women with vitamin D supplements. The 
majority of women, 79%, were between 20 and 31 years old 
among infertile women, and 71% among healthy women. The 
mean BMI was 28.77 ± 4.875 kg/m² in the untreated infertile 
women and 28.10 ± 4.839 kg/m² in the vitamin D-treated 
women, compared with 27.48 ± 6.699 kg/m² in the healthy 
control group. Except for the duration of infertility and number 

A                                                                          B  

C ontro
l

In
fe

rti
le w

om
en

In
fe

rti
le

 w
om

en w
ith

 v
it-

D

0

10

20

30

40

Age

Y
ea

rs

C ontro
l

In
fe

rti
le w

om
en

In
fe

rti
le

 w
om

en w
ith

 v
it-

D

0

10

20

30

40

B MI

C                                                                           D 

C ontro
l

In
fe

rti
le w

om
en

In
fe

rti
le

 w
om

en w
ith

 v
it-

D

0

50

100

150

Duration of infertility

M
on

th
s

****

***

In
fe

rti
le w

om
en

In
fe

rti
le

 w
om

en w
ith

 v
it-

D

C ontro
l

0

2

4

6

No. of children

*

Figure 1. Demographic characteristics of the healthy, infertile, and vitamin D-treated women. (A) Age, (B) BMI, (C) Duration of infertility, and 
(D) No. of children.

BMI: body mass index. The values represent the mean ± SD. *Represents a significant difference compared to healthy women in the control group 
(*p<0.05, ***p<0.001, ****p<0.0001), as determined by the Kruskal-Wallis test followed by Dunn's multiple-comparison test.
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Figure 2. Evaluation of (A) AMH, (B) FSH, (C) LH, (D) Prolactin, and (E) 25(OH)D. AMH: anti-müllerian hormone. FSH: follicle-stimulating 
hormone. LH: luteinizing hormone. The values represent the mean ± SD. *Represents a significant difference compared to healthy women in 
the control group (**p<0.01, ***p<0.001, ****p<0.0001), while # indicates a significant difference compared with infertile women (##p<0.01) as 

determined by the Kruskal-Wallis test followed by Dunn's multiple-comparison test.
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Parameters Control (n=29) Infertile women (n=31) Infertile women with vitamin D (n=43)
Age (in years) 26.36 ± 6.411 27.94 ± 7.620 29.51 ± 7.153
Body mass index (Kg/m2) 27.48 ± 6.699 28.77 ± 4.875 28.10 ± 4.839
Number of children 3.438 ± 1.459 1.929 ± 0.9169* 3.059 ± 1.560
Duration of infertility (months) 5.370 ± 2.829 65.94 ± 54.34**** 49.95 ± 32.70***

Table 1. Demographic characteristics of the control, treated, and untreated women.

The values represent the mean ± SD. *Represents a significant difference compared to healthy women in the control group (*p<0.05, ***p<0.001, 
****p<0.0001), as determined by the Kruskal-Wallis test followed by Dunn's multiple-comparison test.

Parameters Control (n=29) Infertile women (n=31) Infertile women with vitamin D (n=43)
AMH (ng/mL) 2.504 ± 1.911 2.142 ± 0.8225 1.299 ± 0.54***##

FSH (mIU/mL) 5.081 ± 1.265 12.50 ± 8.444**** 12.62 ± 6.724****
LH (mIU/mL) 2.818 ± 0.9111 10.72 ± 3.423**** 8.783 ± 2.035****

Prolactin (ng/mL) 28.52 ± 6.840 26.11 ± 3.921 23.27 ± 8.50**

25-hydroxyvitamin D (ng/mL) 28.50 ± 5.784 27.19 ± 6.083 31.63 ± 8.837#

Table 2. Serum AMH, FSH, LH, 25(OH)D, and prolactin levels in the treated and untreated infertile women.

AMH: anti-müllerian hormone. FSH: follicle-stimulating hormone. LH: luteinizing hormone. The values represent the mean ± SD. *Represents 
a significant difference compared to healthy women in the control group (**p<0.01, ***p<0.001, ****p<0.0001), while # indicates a significant 
difference compared with infertile women (#p<0.05, ##p<0.01) as determined by Kruskal-Wallis test followed by Dunn's multiple-comparison test.

of children in infertile women, no statistically significant 
variations were observed in the reported demographic and 
anthropometric parameters between the study groups, as shown 
in Table 1.
Investigation of serum anti-Müllerian hormone, folli-
cle-stimulating hormone, luteinizing hormone, prolac-
tin, and 25(OH)D levels.

As shown in Figure 2, the hormonal levels of FSH and LH 
were significantly higher in infertile women than in the healthy 
group. No significant variations were found in serum AMH and 
prolactin levels between healthy and untreated infertile women. 
Women taking vitamin D supplements had significantly lower 
serum AMH levels than the untreated women. However, serum 
LH and prolactin levels were not significantly lower in women 
taking vitamin D compared to untreated women (Table 2).
Discussion.

The current study revealed that vitamin D supplementation 
status was associated with significantly lower serum AMH 
levels among infertile women compared with untreated women. 
Interestingly, infertile women showed significantly higher 
levels of FSH and LH, with non-significantly lower levels of 
AMH, compared to the healthy control group. Interestingly, 
AMH is inversely related to FSH and positively related to LH in 
infertile women. Furthermore, a positive correlation was found 
between FSH and LH. These correlations were confirmed by 
other researchers [16-18]. Findings reported by Barbakadze et 
al. also suggested that AMH negatively correlated with FSH in 
infertility [19]. Serum levels of AMH are more closely related 
to ovarian reserve than FSH and have a strong correlation with 
the number of pre-antral follicles [20]. Elevated FSH levels are 
attributed to reduced ovarian reserve in infertile women, while 
low AMH levels are attributed to a reduced number of pre-antral 
follicles. Therefore, a high level of FSH and a low level of 
AMH indicate a decrease in ovarian reserve, and consequently, 
a decrease in fertility potential [21]. The above-mentioned 
results indicate that serum levels of AMH and FSH can be used 

as reliable markers of declining ovarian reserve, and therefore 
ovarian aging.

The results of the current study showed elevated levels of LH, 
the ovulation hormone, in the serum of infertile women. This 
result is consistent with the findings of other studies [22].

Elevated LH levels may be due to premature ovarian 
insufficiency in infertile women, which renders the ovaries 
unable to produce hormones effectively as a result of impaired 
production of LH and FSH hormones, leading to menstrual 
cycle disturbances [23].

Fertility and disorders of the female reproductive system 
are directly linked to follicular development, which is greatly 
affected by vitamin D. Several studies have evaluated the effect 
of vitamin D supplementation on serum levels of AMH, FSH, 
LH, and prolactin in women with certain diseases [24,25]. The 
current study showed that infertile women treated with vitamin 
D had significantly lower levels of AMH compared to untreated 
women, with LH levels being only subtly reduced.

AMH hormone is a glycoprotein hormone linked to inhibin 
and activin. It is a member of the transforming growth factor-β 
family, which plays a significant role in the formation of ovarian 
follicles [26]. AMH reduces the sensitivity of follicles to FSH. 
Therefore, it is a potential indicator of the role of AMH in FSH 
sensitivity and follicle growth [27,28]. However, the effect of 
vitamin D on both FSH and AMH remains unclear. Similarly, 
experimental research on this relationship is unclear [26,29,30]. 
Ovarian reserve, follicle growth, and ovarian steroidogenesis 
may all be affected by vitamin D. Consequently, the study by 
Szafarowska et al. showed no correlation between AMH and 
25(OH)D levels in women with PCOS, but they did find an 
association between AMH and polymorphisms of the VDR 
gene [31]. However, another study revealed that infertility is 
not affected by vitamin D deficiency or by single nucleotide 
polymorphism of the VDR gene [32]. A prospective cohort study 
of infertile women undergoing in vitro fertilisation revealed that 
women with high levels of 25(OH)D had a four times higher 
success rate of IVF than women with low levels of 25(OH)D 
[33]. Furthermore, another prospective study showed that the in 
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vitro fertilisation results are affected by vitamin D levels without 
affecting oocyte quality or quantity [34]. According to several 
studies, vitamin D affects fertilisation, embryo implantation, 
and follicular development. To determine the precise function 
and mechanisms of action of vitamin D in fertility results, more 
experimental data are needed [35]. However, the fact that ovarian 
reserve is primarily related to the quality and quantity of latent 
primordial follicles, which cannot be fully explained by serum 
AMH, FSH, and LH levels, is a potential limitation of our study. 
Interestingly, another limitation of the current study is that the 
infertile women were not stratified according to the underlying 
cause of their infertility. Various causes of infertility, including 
polycystic ovary syndrome, tubal infertility, diminished ovarian 
reserve, and unexplained infertility, may affect reproductive 
hormone levels and thus can confound observed correlations 
between vitamin D supplementation status and hormonal 
parameters. However, to establish ovarian reserve, these 
biochemical indicators were used as alternative factors.
Conclusion.

The present study demonstrated differences in reproductive 
hormone profiles between healthy and infertile women. 
In women with infertility, vitamin D supplementation was 
associated with lower serum AMH levels and higher serum 
25(OH)D levels, with no significant variations observed in LH 
or prolactin levels compared with untreated infertile women. 
However, further prospective longitudinal studies are needed to 
clarify the role of vitamin D in the pathophysiology of infertility, 
given the lower 25(OH)D levels in infertile women compared to 
healthy fertile women.
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Аннотация.
Введение: Гормональные нарушения связаны с женским 

бесплодием, и зачастую их можно скорректировать 
путем изменения образа жизни и приема биологически 

активных добавок. Цель: Целью данного исследования 
было выявление взаимосвязи между бесплодием и уровнем 
в сыворотке крови антимюллерова гормона (АМГ), 
гонадотропинов и пролактина с учетом приема препаратов 
витамина D.

Материалы и методы: В исследовании приняли 
участие 103 женщины в возрасте от 19 до 37 лет 
(контрольная группа — 29 здоровых женщин, основная 
группа — 74 женщины с диагнозом «бесплодие»). У 
всех участниц методом иммуноферментного анализа 
определяли уровень следующих гормонов в сыворотке 
крови: пролактина, лютеинизирующего гормона 
(ЛГ), фолликулостимулирующего гормона (ФСГ) и 
антимюллерова гормона (АМГ).

Результаты: Было установлено, что у женщин с 
бесплодием уровни ФСГ и ЛГ были значительно выше 
по сравнению с контрольной группой. Примечательно, 
что у женщин, принимавших препараты витамина D, 
уровень АМГ в сыворотке крови был существенно ниже, 
чем у женщин, не получавших данную добавку. Кроме 
того, не было выявлено значимых различий в уровнях 
ЛГ и пролактина между женщинами с бесплодием, не 
принимавшими витамин D, и теми, кто его принимал.

Выводы: Полученные данные свидетельствуют о 
различиях в гормональном профиле репродуктивной 
системы у здоровых женщин и женщин с бесплодием. У 
женщин с бесплодием прием витамина D ассоциировался 
с более низким уровнем АМГ в сыворотке крови, тогда 
как статистически значимых различий в уровнях ЛГ и 
пролактина по сравнению с женщинами, не принимавшими 
витамин D, обнаружено не было; это может быть 
обусловлено влиянием других факторов или состояний 
здоровья на регуляцию гормонального фона.

რეზიუმე.
შեսავალი: ჰორმონული დარღვევები ქალებში 

უნაყოფობას უკავშირდება; მათი მკურნალობა ხშირად 
შესაძლებელია ცხოვრების წესის შეცვლითა და საკვები 
დანამატების მიღებით. 

მიზანი: კვლევის მიზანი იყო უნაყოფობასა და 
შრატში ანტიმიულერული ჰორმონის (AMH), 
გონადოტროპინებისა და პროლაქტინის დონეებს შორის 
კავშირის დადგენა, D ვიტამინის დანამატების მიღების 
ფაქტორის გათვალისწინებით.

მასალები და მეთოდები: კვლევა ჩატარდა 19-დან 
37 წლამდე ასაკის 103 ქალის მონაწილეობით (29 
ჯანმრთელი ქალი საკონტროლო ჯგუფში და 74 ქალი 
უნაყოფობის დიაგნოზით). ყველა მონაწილე ქალის 
შრატში განისაზღვრა შემდეგი ჰორმონების დონეები 
ფერმენტული იმუნოსორბციული ანალიზის (ELISA) 
მეთოდით: პროლაქტინი, ლუტეინიზებელი ჰორმონი 
(LH), ფოლიკულმასტიმულირებელი ჰორმონი (FSH) და 
ანტიმიულერული ჰორმონი (AMH).

შედეგები: დადგინდა, რომ უნაყოფობის მქონე ქალებში 
FSH-ისა და LH-ის დონეები მნიშვნელოვნად მაღალი 
იყო საკონტროლო ჯგუფთან შედარებით. აღსანიშნავია, 
რომ იმ ქალებში, რომლებიც იღებდნენ D ვიტამინის 
დანამატებს, AMH-ის დონე შრატში მნიშვნელოვნად 
დაბალი იყო მათთან შედარებით, ვინც დანამატებს არ 
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იღებდა. ამასთანავე, არ გამოვლენილა მნიშვნელოვანი 
განსხვავება LH-ისა და პროლაქტინის დონეებში 
უნაყოფო ქალებს შორის, იმის მიხედვით, იღებდნენ თუ 
არა ისინი D ვიტამინს.

დასკვნები: კვლევის შედეგები მიუთითებს 
განსხვავებაზე რეპროდუქციული ჰორმონების 
დონეებში ჯანმრთელ და უნაყოფო ქალებს შორის. 
უნაყოფობის მქონე ქალებში D ვიტამინის დანამატების 

მიღება დაკავშირებული იყო შრატში AMH-ის დაბალ 
დონესთან, მაშინ როდესაც LH-ისა და პროლაქტინის 
დონეებში სტატისტიკურად მნიშვნელოვანი განსხვავება 
არ დაფიქსირებულა დანამატების არამიღების ჯგუფთან 
შედარებით; ეს შესაძლოა განპირობებული იყოს სხვა 
ფაქტორებით ან ჯანმრთელობის მდგომარეობით, 
რომლებიც გავლენას ახდენს ჰორმონალურ 
რეგულაციაზე.
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