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Abstract credited.

Polycystic ovary syndrome (PCOS) is a critical endocrine medical condition that affects a major number of women at the age group
(18-45) worldwide. The present article searches the effect of testosterone (TET) levels on the women at their reproductive ages based
on a real data set of 1000 women, and the data set is available. The testosterone levels analysis results are obtained in the article using
statistical joint generalized linear models. It is obtained herein that mean testosterone (TET) level is negatively associated with the
joint interaction effect (JIE) of the subject’s menstrual irregularity (MIT) and body mass index (BMI) i.e., MIT* BMI (P<0.0001),
while it is positively associated with both MIT (P<0.0001) and BMI (P<0.0001). Mean TET level is negatively associated with the JIE
of BMI and antral follicle count (AFC) i.e., BMI*AFC (P=0.0005), while it is positively associated with both BMI (P<0.0001) and
AFC (P=0.0006). Further, mean TET level is negatively associated with the JIE of AFC and MIT i.e., AFC*MIT (P<0.0001), while
both AFC (P=0.0006) and MIT (P<0.0001) are positively associated with TET level. Mean TET level is positively associated with the
JIE of BMI and the subject’s polycystic ovary syndrome (PCOS) diagnostic status i.e., BMI*PCOS (P<0.0001), while it is positively
associated with BMI (P<0.0001) and negatively with PCOS (P<0.0001). Mean TET level is positively associated with the JIE of AFC
and PCOS i.e., AFC*PCOS (P<0.0001), while it is positively associated with AFC (P=0.0006) and negatively with PCOS (P<0.0001).
TET level’s variance is negatively associated with PCOS (P<0.0001). This report concludes that the marker TET level has several
joint significant effects on PCOS women. These above findings regarding the marker TET levels may be helpful for the researchers,
practitioners and PCOS women. Care should be taken on menstrual irregularity, BMI, antral follicle count and testosterone levels for
PCOS women.

Keywords: Antral follicle count; Body mass index; Joint mean-variance model; Testosterone levels; Polycystic ovary syndrome

Abbreviations: AFC: Antral Follicle Count; BMI: Body Mass Index; JGLMs: Joint Generalized Linear Models; JIE: Joint Interaction
Effect; MIT: Menstrual Irregularity; TET: Testosterone levels; PCOS: Polycystic Ovary Syndrome

Introduction Rotterdam criterion suggested by The American Society for
Reproductive Medicine in 2003 [5], that comprises mainly three
criteria such as (a) oligomenorrhoea or chronic anovulation; (b)
polycystic ovaries on ultrasonography and (c) the peculiarities of
biochemical (or clinical) signs of hyperandrogenism.

Polycystic ovary syndrome (PCOS) is the most normal endocrine
disorder that assails 10-15% of women in their reproductive age
group [18-45] [1,2]. Generally, PCOS is discriminated against by

a heterogeneous set of calamities, including body mass index, Additionally, congenital adrenal hyperplasia, androgen secreting

tumor, Cushing’s syndrome and other diseases should be omitted
from these suggestions. Hyperandrogenemia is the most leading
clinical PCOS manifestation, which might result in cutaneous

irregular menstrual cycles, antral follicle count, testosterone level,
and polycystic ovarian morphology [3,4]. Biochemical (or
clinical) hyperandrogenism is a diagnostic criteria for PCOS.
Commonly adopted criteria for PCOS diagnosing is the
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manifestations, like acne, hirsutism and alopecia.The article by
Munzker [6] examined the effects of salivary testosterone (TET)
levels and salivary androstenedione levels for the PCOS diagnosis
in a cross-sectional study of 110 PCOS women and 65 without
PCOS. The authors of the article [6] have tested testosterone to
dihydrotestosterone ratio as a new biomarker for the PCOS
diagnosis. The testosterone (TET) level in the patient's blood, an
important hormonal biomarker (or indicator) of PCOS, ranges
from 20 to 100 ng/dL [7,8]. TET levels are typically measured in
nanograms per deciliter (ng/dL) via blood tests. Generally, the
normal reference range of TET levels for biological females is
approximately 15 to 70 ng/dL, depending on some factors like
age, health status, BMI and the lab's reference standards. TET
levels above 70 ng/dL are prescribed to as hyperandrogenism,
which are often associated with medical conditions like PCOS, a
hormonal disorder that affects ovulation and leads to many
symptoms such as irregular menstrual cycles, male-pattern hair
growth (hirsutism), acne, hair thinning, and infertility [9,10].
Present day, different advanced research techniques such as
statistical modelling, machine learning, data mining etc. are
adopted in the analysis of PCOS data sets [11,12]. In machine
learning approach, many algorithms such as
perceptron, locally weighted learning, decision table, random
forest, random tree, etc. are adopted in the PCOS data analysis
[12-15]. Classical statistical techniques such as correlation, linear/

multilayer

multiple regression, analysis of variance, testing of hypotheses
etc. are used in PCOS data analysis[ 8, 11, 16], which are not
appropriate for non-normal and heterogeneous PCOS data sets.
The considered PCOS data set is a non-normal, heteroscedastic
and physiological data set. The earlier testosterone (TET) levels
marker of PCOS reports do not consider that the response marker
TET levels are of a heteroscedastic nature. Therefore, most of the
earlier reports of TET marker invite many debates and doubts.
Moreover, the previous TET marker reports do not adopt any
suitable model fitting diagnostic tools for accepting the final
models. Thus, the research approaches may not have a strong
faith on the previous TET marker analysis outcomes. The TET
marker effective roles on PCOS women are very little examined
based on advanced statistical probabilistic modeling. The current
report of TET marker examines the following research hypotheses
associated with PCOS women.

e Is there any association of marker TET levels with age,
irregular menstrual cycles, BMI and polycystic ovarian
morphology of PCOS women?

e [f it is affirmative, how can we develop the most probable
marker TET levels association model?

e What is the most probable marker TET levels statistical
model?

e  What are the effects of marker TET levels on PCOS women?

The present report investigates the above research hypotheses
about the marker TET levels considering the following
paragraphs such as materials & methods, statistical analysis &
results, discussions, and conclusions. Joint statistical model of the
marker TET levels is presented in Table 1, using the PCOS data
set that is reported in the materials section. The joint statistical
model of the marker TET levels is developed by joint generalized
linear models (JGLMs) that is shortly expressed in the methods
section. Analysis outcomes of the marker TET levels are reported
in the result section, while the results are clearly illustrated in the
discussion section. Finally, the basic TET levels analysis
information is reported in the conclusions section.

Materials and Methods

Materials

The present study dataset is related with PCOS women, while
PCOS is a general hormonal endocrine disorder affecting women
of their reproductive age groups. The study dataset consists of
1000 subjects, each representing a woman sample unit, and along
with six key characters that are typically correlated with the
PCOS diagnosis risk factors. These characters take measures of
valuable insights into the subjects’ health conditions, and they can
be adopted for exploratory data analysis such as statistical model
development, machine learning and feature engineering for
predicting PCOS diagnoses status. The present PCOS data set
contains six characters such as the subject’s age, menstrual
irregularity (MIT) (0=No, 1= Yes), antral follicle count (AFC),
testosterone level (TET), body mass index (BMI), and polycystic
ovary syndrome (PCOS) (0=No, 1=Yes) diagnosis status. A total
of 1000 random sample women units’ records are obtained in the
current study. The study women subjects are selected from their
reproductive age group 18 to 45. A binary indicator representing
whether the study subject has irregular menstrual cycles (0 = No,
1 = Yes). The menstrual cycle is the regular natural system that
makes the female body for pregnancy. The body mass index
(BMI) represents a measure of body fat that is measured using
height (in meter) and weight (in Kg) and is given by BMI=
Weight (kg) / Height (m2), which is ranging from 18 to 35.

The number of antral follicle counts (AFC) identified during an
ultrasound, ranging from 5 to 30 that helps in measuring ovarian
reserve and PCOS presence. AFC is a test adopted to assess a
woman's ovarian reserve that refers to the number and quality of
eggs she has available for reproduction. It's typically done during
the early menstrual cycle follicular phase, usually on day 2 or 3,
by transvaginal ultrasound. Note that AFC indicates the number
of small, fluid-filled follicles (2-10 mm in diameter) in both
ovaries. The testosterone (TET) level in the study subject
women’s blood is a significant hormonal marker of identifying
the PCOS status of women that is ranging from 20 to 100 ng/dL.
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TET is an important androgen hormone produced primarily in the
testes in males and in smaller amounts by the ovaries and adrenal
glands in females. TET is commonly labelled as a "male
hormone" but it also plays an important role in female health.
TET is considered as an individual with ovaries, but it plays
several vital functional roles such as muscle strength, including
bone density, energy levels, libido, and the regulation of
reproductive health. A binary indicator of identifying the subject
woman has been diagnosed with PCOS (0 = No, 1 = Yes), using
several combinations of risk factors such as high BMI, menstrual
irregularity, testosterone levels, and antral follicle count.

Statistical Methods

The present article takes into account the testosterone (TET)
levels is the aimed response random variable that is to be
modeled with the left five variables such as BMI, age, MIT, AFC
and PCOS. It is identified that the aimed response TET level is
non-normally and heteroscedastic distributed random variable.
The variation of TET levels can’t be stabilized by any suitable
transformation, so TET level is modeled in the article using joint
generalized linear models (JGLMs) under both the Log-normal
and Gamma distributions that is explicitly described in [17-20].
JGLMs is illustrated in the book by Lee, Nelder and Pawitan [17]
and in the book by Das [18]. For ready reference, a short form of
JGLMs for TET levels under both the Log-normal and Gamma
distribution is reported as follows.

JGLMs for Log-normal distribution: For the positive response Yi
(=TET) with E(Yi=TET) = pi (mean) and Var (Yi=TET) = pi2 =
say, where ’s are dispersion parameters and V () reveals the
variance function. Generally, log transformation Zi = log
(Yi=TET) is adopted to stabilize the variance Var (Zi) =, but the
variance may not always be stabilized [21]. For developing a TET
improved model, JGLMs for the mean and dispersion are
considered. For the response TET, assuming log-normal
distribution, JGL mean and dispersion models (with Zi = log
(Yi=TET)) are as follows:

E(Z))= . and Var (Z;) = 6,2, pzi=xit B and log (czi2) = git 7,
where xit and git are the explanatory factors/variables vectors of
TET level associated with the mean regression coefficients f§ and
dispersion regression coefficients y, respectively.

JGLMs for Gamma distribution: In the above stated Yi’s (=TET),
the variance has two portions such as  (based on the mean
parameters pi’s) and  (free of pi’s). The variance function V ()
displays the GLM family distributions. For instance, if V()= 1, it
is normal, Poisson if V() =, and gamma if V() = etc. Gamma
JGLMs mean and dispersion models of GLU are as follows:

n:, = g(lui) = xitﬁ and &; = h(Uz’z) = Wity >

where and are the GLM link functions attached with the mean

and dispersion linear predictors respectively, and , are the

explanatory factors/variables vectors of TET level attached with
the mean and dispersion parameters respectively. Maximum
likelihood (ML) method is used for estimating the mean
parameters, while the restricted ML (REML) method is applied
for estimating the dispersion parameters, which are explicitly
stated in the book by Lee, Nelder and Pawitan [17].
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Figure 1: For the joint Gamma fitted models of Testosterone Levels
(Table 1), the (a) absolute residual plot with the fitted values, and (b) the
normal probability plot for mean model.

Statistical Analysis & Results
Statistical Analysis

The article aims to derive the effects of TET levels on the PCOS
women. Joint statistical TET levels model has been developed
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based on the remaining five independent variables such as BMI,
age, AFC, MIT and PCOS diagnostic status. Final TET levels
model has been accepted on the basis of smallest Akaike
information criterion (AIC) value (within each class) that
minimizes both the squared error loss and predicted additive
errors [22, p. 203-204]. According to the AIC rules, JGLMs
Gamma fit (AIC= 8950.762) is better than Log-normal fit
(AIC=8993). In the mean model, all the marginal and joint
interaction effects are significant. Due to the marginality rule by
Nelder [23], if any interaction effect is significant, then its all
lower order interaction effects and marginal effects will be
incorporated in the model. Two partial marginal effects such as
AFC (P=0.1471) and AGE (P=0.1263) are included in the in the
dispersion model, for improving the model [22]. It is noted that in
Epidemiology, partial significant effects are known as
confounders, which may have some effects with the risk factor or
marker.

The obtained TET levels Gamma fitted statistical JGLM (Table 1)
is a data evolved model that is to be verified by model checking
plots. All the valid interpretations about TET levels are obtained
from the data exhibited Gamma fitted TET levels probabilistic
model (Table 1) that is to be accepted based on suitable graphical
diagnostic plots, which is displayed in Figure 1. Figure 1(a)
reveals the absolute residuals plot for the Gamma fitted TET
levels model (Table 1) with respect to the fitted values, which is
almost flat linear, indicating that variance is constant with the
running means. Figure 1(b) shows the normal probability plot for
the Gamma fitted TET levels mean model (Table 1) that does not
indicate any lack of fit. So, both the (figures 1(a) and (1b)) do not
present any discrepancy in the Gamma fitted TET levels models
(Table 1). The above Figure 1(a) and Figure 1(b) confirm that the
Gamma fitted TET levels model is an approximate form of the
unknown true TET levels model.

Results

Table 1 shows the TET levels analysis summarized outcomes.
According to the AIC rule, Gamma fitted (AIC= 8950.762)
JGLM shows better results for TET levels analysis than Log-
normal fitted model (AIC=8993). So, the final accepted TET
levels model is Gamma fitted JGLM. These two fitted models for
TET levels (Table 1) have very similar conclusions, but there are
some discrepancies between these two fitted models. Some
critical common discrepancies between the fitted Gamma and
Log-normal models are reported in the articles [24, 25]. Here TET
level is considered as the dependent (or response) variable, and
the left five others are used as the independent (or explanatory)
variables. It is obtained herein that mean testosterone (TET) level
is negatively associated with the joint interaction effect (JIE) of
the subject’s menstrual irregularity (MIT) and body mass index
(BMI) ie., MIT* BMI (P<0.0001), while it is positively

associated with both MIT (P<0.0001) and BMI (P<0.0001). Mean
TET level is negatively associated with the JIE of BMI and antral
follicle count (AFC) i.e., BMI*AFC (P=0.0005), while it is
positively associated with both BMI (P<0.0001) and AFC
(P=0.0006). Further, mean TET level is negatively associated
with the JIE of AFC and MIT i.e., AFC*MIT (P<0.0001), while
both AFC (P=0.0006) and MIT (P<0.0001) are positively
associated with TET level. Mean TET level is positively
associated with the JIE of BMI and the subject’s polycystic ovary
syndrome (PCOS) diagnostic status i.e., BMI*PCOS (P<0.0001),
while it is positively associated with BMI (P<0.0001) and
negatively with PCOS (P<0.0001). Mean TET level is positively
associated with the JIE of AFC and PCOS i.e., AFC*PCOS
(P<0.0001), while it is positively associated with AFC (P=0.0006)
and negatively with PCOS (P<0.0001).

The variance of TET levels is negatively associated with PCOS
(P<0.0001). There are two partial marginal effects such as AFC
(P=0.1471) and AGE (P=0.1263) that are included in the
dispersion model, for improving the model [22]. These two
partially significant effects are known as confounders.

~

From Tablel, Gamma fitted TET levels mean ( /«Al ) model i 4

= exp(3.2542 + 0.0310 BMI + 1.4093 MIT — 0.0488 MIT* BMI +
0.0376 AFC - 0.0014 BMI*AFC — 0.0181AFC*MIT — 1.1881
PCOS +0.0411 BMI*PCOS + 0.0259

AFC*PCOS), and from Table 1, the Gamma fittedTET levels
variance ((7 ) model is 02
0.9344 PCOS - 0.0081 AGE).

= exp.(- 1.6704 + 0.0096 AFC —

From the above, TET level mean ( ,LAl ) model is explained by

many marginal and interaction effects such as BMI, MIT, MIT*
BMI, AFC, BMI*AFC, PCOS, BMI*PCOS, AFC*PCOS while

A2
the variance (O ) model is explained by AFC, PCOS and
AGE.

Discussions

The summarized TET levels analysis findings are displayed in
Table 1. The most selected fitted mean and variance models of
TET levels are displayed above from Table 1. These above two
mean-variance TET level models show the associations of TET
levels with the remaining explanatory factors such as BMI, age,
MIT, AFC and PCOS. These different associations of TET levels
are illustrated in the following paragraphs.

From the TET level’s mean model (Table 1), it is observed that
mean TET level is negatively associated with the joint interaction
effect (JIE) of the subject’s menstrual irregularity (MIT) and body
mass index (BMI) i.e., MIT* BMI (P<0.0001), while it is
positively associated with both MIT (P<0.0001) and BMI
(P<0.0001). This indicates that TET level increases as the joint

Citation: Das M, Pal A, Chakraborty P, Das RN (2025) Role of Testosterone levels on the Polycystic Ovary Syndrome Women. SunText Rev

Med Clin Res 6(4): 237.



s SUNTEXT

VIEWS

Das, SunText Rev Med Clin Res (2025), 6:4

interaction effect MIT*BMI decreases. Note that both the
marginal effects MIT (0=No, 1=Yes) and BMI are positively
associated with TET levels, which implies that TET level
increases for the women with higher BMI, or abnormal MIT, or
both. But it is not always possible as their joint interaction effect

MIT*BMI is negatively associated with TET level. Therefore, it
should not always be concluded that obese women, or women
with menstrual irregularity, or both may have higher TET levels.
Note that if the joint interaction effect is significant, the marginal
effects are not important.

Table 1: Results for mean and dispersion models for Testosterone Levels (X4) from Log-normal & Gamma fit.

Model Covariate GAMMA FIT LOG-NORMAL FIT

estimate s.e. t(990) | P-value | estimate s.e. t(990) | P-value

Mean Constant 3.2542 0.2068 | 15.73 | <0.0001 3.2233 0.2141 | 15.05 | <0.0001
BMI 0.0310 0.0077 4.02 <0.0001 0.0300 0.0079 3.75 0.0002

MIT 1.4093 0.1806 7.80 | <0.0001 1.3925 0.1879 7.41 <0.0001

MIT*BMI -0.0488 | 0.0062 | -7.76 | <0.0001 -0.0492 | 0.0065 | -7.53 | <0.0001

AFC 0.0376 0.0108 3.46 0.0006 0.0329 0.0112 2.92 0.0035

BMI*AFC -0.0014 | 0.0004 | -3.48 0.0005 -0.0013 0.0004 | -3.08 0.0021

AFC*MIT -0.0181 0.0042 | -4.29 | <0.0001 -0.0164 | 0.0043 | -3.75 0.0002

PCOS -1.1881 0.2627 | -4.52 | <0.0001 -1.0586 | 0.2675 | -3.95 | <0.0001

BMI*PCOS | 0.0411 0.0083 4.95 <0.0001 0.0388 0.0084 4.59 <0.0001

AFC*PCOS | 0.0259 0.0052 | 4.980 | <0.0001 0.0253 0.0053 4.76 <0.0001

Dispersion Constant -1.6704 | 0.2088 | -8.00 | <0.0001 -1.5683 0.2075 | -7.55 | <0.0001
AFC 0.0096 0.0066 1.45 0.1471 0.0110 0.0065 1.67 0.0950

PCOS -0.9344 | 0.1151 | -8.11 | <0.0001 -1.0109 | 0.1151 | -8.77 | <0.0001

AGE -0.0081 0.0053 | -1.53 0.1263 -0.0087 | 0.0053 | -1.64 0.1013

AIC 8950.762 8993

Mean TET level is negatively associated with the JIE of BMI and
antral follicle count (AFC) i.e., BMI*AFC (P=0.0005), while it is
positively associated with both BMI (P<0.0001) and AFC
(P=0.0006). This implies that TET level increases as the joint
interaction effect BMI*AFC decreases. Here also, both the
marginal effects BMI and AFC are positively associated with
TET levels, which implies that TET level increases for the
women with higher BMI, or AFC values, or both. But it is not
always possible as their joint interaction effect BMI*AFC is
negatively associated with TET level.

Mean TET level is negatively associated with the JIE of AFC and
MIT i.e., AFC*MIT (P<0.0001), while both AFC (P=0.0006) and
MIT (P<0.0001) are positively associated with TET level. This
reveals that TET level increases as the joint interaction effect
AFC*MIT decreases. Here also, both the marginal effects AFC
and MIT (0=No, 1=Yes) are positively associated with TET
levels, which implies that TET level increases for the women with
higher AFC values, or menstrual irregularity, or both. But it is not
always possible as their joint interaction effect AFC*MIT is
negatively associated with TET level.

Mean TET level is negatively associated with the JIE of AFC and
MIT i.e., AFC*MIT (P<0.0001), while both AFC (P=0.0006) and
MIT (P<0.0001) are positively associated with TET level. This
reveals that TET level increases as the joint interaction effect
AFC*MIT decreases. Here also, both the marginal effects AFC
and MIT (0=No, 1=Yes) are positively associated with TET
levels, which implies that TET level increases for the women with

higher AFC values, or menstrual irregularity, or both. But it is not
always possible as their joint interaction effect AFC*MIT is
negatively associated with TET level.

Mean TET level is positively associated with the JIE of BMI and
the subject’s polycystic ovary syndrome (PCOS) diagnostic status
i.e., BMI*PCOS (P<0.0001), while it is positively associated with
BMI (P<0.0001) and negatively with PCOS (P<0.0001). This
indicates that TET level increases as the joint interaction effect
BMI*PCOS increases. Here one marginal effect BMI is positive
and the other PCOS (0=No, 1=Yes) status is negatively associated
with TET levels, so the joint effect BMI*PCOS may not always
increase. In other words, this interpretation can be restated as TET
level may be higher for the obese women with no PCOS status.
Mean TET level is positively associated with the JIE of AFC and
PCOS ie., AFC*PCOS (P<0.0001), while it is positively
associated with AFC (P=0.0006) and negatively with PCOS
(P<0.0001). This denotes that TET level increases as the joint
interaction effect AFC*PCOS increases. Here one marginal effect
of AFC is positive, and the other PCOS (0=No, 1=Yes) status is
negatively associated with TET levels, so the joint effect
AFC*PCOS may not always increase. In other words, it can be
restated as TET level may be higher for the women with higher
AFC values and no PCOS status.

The variance of TET levels is negatively associated with PCOS
(P<0.0001). It shows that TET levels are highly scattered for the
women without PCOS status. TET level’s variance is positively
partially associated with AFC (P=0.1471). It indicates that TET
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levels are highly scattered for the women with higher AFC
values. In addition, TET level’s variance is negatively partially
associated with AGE (P=0.1263). This implies that TET levels
are highly scattered for the women with lower age groups.

It is derived herein that the lower joint effects MIT* BMI,
BMI*AFC and AFC*MIT are highly risk factors for TET levels
or equivalently for PCOS women. Also, the higher joint effects
BMI*PCOS and AFC*PCOS are highly risk factors for TET
levels. It is well-known that TET level is a biomarker of PCOS
women. The report has derived the associations of mean TET
level with five different joint interaction effects, and along with
their marginal effects. Marginal associations of TET levels are
easily understandable but the joint interaction effects are a little
complex. Note that the joint interaction effects on TET levels can
be located using only statistical modeling. Best of our knowledge,
no earlier article identifies any joint interaction association of
TET levels. The current report has focused on the associations of
TET levels with the remaining five factors such as BMI, AGE,
MIT, AFC and PCOS status. But recently many articles focus on
different problems of PCOS women. Very lately, an article [26]
has focused on PCOS women, and it is concluded that PCOS is a
complex endocrine chaos that affects 6-21%
reproductive age groups (18-45), which is  discriminated by
chronic anovulation, hyper-androgenism, and polycystic ovarian
morphology. Modern clinical management relies on lifestyle

women at

modifications and symptom-targeted therapies due to the absence
of curative interventions. The report [27] has illustrated that
hormonal imbalances and glucose-lipid metabolism have minimal
impact on embryo development in PCOS women. However,
obese PCOS women, and along with their hormonal factors may
influence on pregnancy findings such as risk of miscarriage due to
androgen levels and high BMI. Also a recent report [28] has
focused on that reduced miR-338-3p levels have potential
predictive value in distinguishing between individuals with PCOS
women from the normal population. It is reported in the article
[29] that Anti-Miillerian Hormone (AMH) may be entangled in
regulating impaired ovarian granulosa cells development in PCOS
rats via SMAD family member 4 (SMADA4). Interested readers
and researchers may go through many new ideas or concepts for
studying PCOS diagnosis and management systems [11,27,
28,30].

Conclusions

The current report has examined the impacts of TET levels on
PCOS women. The associations of TET levels on five
explanatory factors such as BMI, AGE, MIT, AFC and PCOS
status have been derived. The fitted TET levels model has been
accepted herein based on graphical diagnostic checking plots
(Figure 1), on the smallest AIC rule (Table 1), on comparison of
joint Gamma and Log-normal models (Table 1), and standard

error of the estimates. Table 1 shows both the fitted Gamma and
Log-normal models have similar interpretations, which are
reported in the discussion section. All these outcomes (Table 1)
related to TET levels in the report focus on the real practical
situations. The extracted findings regarding TET levels on PCOS
women though not completely decisive but are expressive.
Present day scientific research techniques should have complete
belief on these TET levels obtained outcomes, as the TET levels
fitted models have been taken with graphical diagnostic tests and
comparison of two different models.

The obtained TET level models (Table 1) are developed from the
data set as noted in the material section. For any parallel PCOS
data sets, almost similar findings (Table 1) regarding the TET
level will be obtained by any researcher, which is not verified
herein as parallel data sets are not available. The current TET
level results show many real facts, which are not pointed out in
the previous articles. These TET levels results herein are
completely new in the clinical endocrine literature. These results
of TET levels may be helpful for PCOS women, researchers and
medical practitioners. It is extracted herein that TET levels have
very complex associations (Table 1) with the different factors for
the PCOS women that should be known to the practitioners for
appropriate treatment processes. All women at their reproductive
age group (18-45) should care about testosterone level, menstrual
irregularity, BMI and antral follicle count values.
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