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Abstract: Polycystic ovarian syndrome (PCOS) refers to the presence of small, benign and painless cysts in the ovaries, usually
manifested clinically by a faction of symptoms and changes in hormonal levels. Despite the fact that its prevalence is global, the
knowledge of its etiology and management is still grossly inadequate even among women who are affected in various parts of the
world. The study therefore investigated the level of knowledge of women of reproductive age group about polycystic ovarian
syndrome and its effect on the reproductive hormones. A sample of ninety-four (94) subjects, consisting of forty-seven (47) PCOS
women and forty-seven (47) non-PCOS women with age ranging from 15-50 years was used for the study, to evaluate their
knowledge of PCOS and its effect on their reproductive hormones. A structured questionnaire was used to collect data from the
respondents. The results showed that PCOS is mainly found among married women within the age of 21 to 30 years. The knowledge
of the respondents about PCOS was also found to be very poor with only about 40.43% of them indicating having knowledge about
the condition. Finally, PCOS was found to significantly elevate the concentrations of LH and FSH, significantly reduced the
concentration of Progesterone, with an insignificant effect on prolactin, with respect to the non-PCOS patients. It was therefore
concluded that the women in this study generally have a poor knowledge about the existence of PCOS and that PCOS has the capacity
to cause hormonal imbalance.
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INTRODUCTION

Polycystic ovarian syndrome (PCOS) refers to the presence of small, benign and painless cysts in the ovaries, usually manifested
clinically by a faction of symptoms and changes in hormonal levels. It is a hormonal disorder resulting in enlarged ovaries with small
cysts on the outer edges or many small, fluid-filled sacs growing inside the ovaries. Although these cysts are not usually harmful, they
can lead to an imbalance in hormone levels. PCOS is said to be the most common cause of infertility in women. M Although the exact
cause of PCOS is not known, it is generally believed to result in hormonal imbalance, hence it has been alternatively called “ovarian
androgen excess” This is so because in patients with PCOS, the ovaries begin to produce androgen in increased amounts.

One of the factors associated with PCOS include type 2 diabetes, infertility, miscarriage, obesity, metabolic syndrome, depression and
anxiety.[? Others include abnormal uterine bleeding, pregnancy induced high blood pressure, high cholesterol and elevated lipids.
Polycystic ovarian syndrome is among the most common causes of disorders of the endometrium in women globally. [

Diagnosing PCOS is always a difficult task, since it often involves a diagnosis that is reached by the exclusion of other medical
conditions that cause irregular menstrual cycles and excess androgen. The present clinical approach to diagnosing polycystic ovary
syndrome therefore depends on symptoms and signs, or hormonal testing and ultrasound scanning. ¥

Despite the fact that the prevalence of PCOS is global, the knowledge of its etiology and management is still grossly inadequate even
among women who are affected in various parts of the world. Also, although most studies have focused more on determining the
prevalence of PCOS among women of Nigeria, only a few have attempted to assess the knowledge of PCOS in the south — south
region of Nigeria. 1 There is therefore the need to carry out a cross-sectional survey to evaluate the knowledge of women of
reproductive age group towards PCOS and its effect on the reproductive hormones in Port Harcourt, Rivers Nigeria.

MATERIALS AND METHODS

Interviewer-administered questionnaires were used to obtain information from the respondents which consist of both healthy women
and women suffering from PCOS and with age ranging from 15-50 years in some health facilities in Port Harcourt, to assess their
level of knowledge on polycystic ovarian syndrome (PCOS) and its effect on their reproductive hormones. The random sampling
method was used to select a total sample size of ninety-four (94) subjects, consisting of forty-seven (47) PCOS patients and forty-
seven (47) healthy women as the sample size. This study was carried out in 4 major health facilities in Port Harcourt, Rivers State.
The semi-structured interviewer-administered questionnaire used for this study was divided into three sections to obtain the data for
this study. The first section (Section A) contains questions on the socio-demographic characteristics of the respondents, the second
section (Section B) contains questions on the knowledge of the respondents about the existence and symptoms of PCOS while the

third section (Section C) contains the information on the concentration of some major female reproductive hormones.
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Analysis of the reproductive hormones were gotten using the boditech ichromax TM machine with the various hormonal assay Kkits.
Analysed values were presented in tables. Mean comparison (descriptive analysis) was done with student T-Test at a confidence limit
of 95%, groups differences were considered significant at p<0.05. The concentration of the reproductive hormones obtained from the
respondents was compared with those of normal healthy individuals of the same age group. Results were shown as mean +* standard
error of mean.

The permission to conduct the study was sought and obtained from the University of Port Harcourt Ethical Committee and the health
facilities. Also, Consent was sought and obtained from the respondents before the commencement of the interview. The benefits of
the study were explained to the respondents. Assurance was also given to them that the information about them will be handled with
an utmost confidentiality. The confidentiality of all respondents was guaranteed by excluding the use of identifiers such as names,

address and other information that can reveal the identity of the research participants.

RESULTS

Table 1: Distribution of Respondents by Socio-Demographic characteristics

Variables Frequency (N=94) Percentage (%)
Age

11-20 8 8.51

21-30 56 59.57

31-40 25 26.60

Above 40 5 5.32

Marital status

Single 40 42.55
Married 48 51.06
Divorced 6 6.38
Level of education

No education 0 0

Primary 8 8.51
Secondary 38 40.43
Tertiary 48 51.06

BMI (Kg/M?)
Normal 26 27.66
Overweight 38 40.43
Obese 26 27.66
Extremely obese 4 4.26
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Age of diagnosis

Adolescents (< 18years) 10 10.64

Middle aged (18 to 45 years) 84 89.36

Adult (>45years) 0 0

Table 2: Knowledge of Respondents about PCOS

Variables Yes No
Frequency Percentage | Frequency (94) | Percentage

(94) (%) (%)

Did you have any idea about PCOS before now? 38 40.43 56 59.57

If yes, from who/where did you hear about it?

No answer

Friend 10 10.64 84 89.36

Health worker 20 21.28 74 78.72

Internet 20 21.28 74 78.72

Relatives 12 12.77 82 87.23

Newspaper 10 10.64 84 89.36

TV 2 2.13 92 97.87

What is PCOS (Polycystic ovarian syndrome)?

No idea 56 59.57 38 40.43

Presence of cancerous cells in the ovaries 0 0 16 17.02

The presence of fluid filled sacs in the ovaries 36 38.30 2 2.13

leading to an imbalance in the female sex

hormones

The presence of solid fluid filled sacs in the 18 19.15 18 19.15

ovaries leading to an imbalance in female sex

hormones

PCOS (Polycystic ovarian syndrome) is a curable 22 23.40 12 12.77

disease

PCOS is a major cause of infertility 16 17.02 18 19.15

PCOS is a chronic / Life- long disease 10 10.64 24 25.53

Hormonal imbalance is a key feature of PCOS 28 29.79 2 2.13

What major organ is affected by PCOS?

No idea 34 36.17 60 63.83

Fallopian tube 4 4.26 2 2.13
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Ovaries 44 46.81 2 2.13
The womb 18 19.15 0 0
Cervix 4 4.26 4 4.26
Are you aware if PCOS is treatable? 40 42.55 54 57.45
What are your perceived Key Clinical Features of PCOS?
Irregular menstrual cycles/periods 82 87.23 12 12.77
Hormone imbalance 68 72.34 26 27.66
Cysts in ovaries 66 70.21 28 29.79
Insulin resistance 8 8.51 96 91.49
Increased tendency for weight gain 44 46.81 50 53.19
Reduced fertility or infertility 52 55.32 42 44.68
Excess hair growth 54 57.45 40 42.55
Increased risk of metabolic complications (type 2 2 2.13 92 97.87
diabetes/ gestational diabetes/ cardiovascular
disease)
Mood disorders (depression and anxiety) 2 2.13 92 97.87

Table 3: Concentration of Female Reproductive Hormones in PCOS and non-PCOS patients

Reproductive Hormones Concentration in Non- Concentration in PCOS Significance (P-value)
PCOS females(miu/ml) females(miu/ml)

LH 8.04+0.77 14.28+2.32* 0.01

FSH 5.90+0.17 9.56+1.63* 0.03

PROGESTERONE 27.12+1.58 14.73+3.00* 0.01

PROLACTIN 20.42+0.98 23.25+3.65 0.45

DISCUSSION OF RESULTS

Distribution of Respondents by Socio-Demographic Characteristics

In this study 59.57% of respondents were between the ages of 21-30 years of age, followed by 26.60% of respondents between the
ages 31-40 years of age, 8.52% respondents between the ages of 11-20 years of age and 5.32% of them were above 40 years. Most of
the respondents (51.06%) were married, 42.55% were single while 6.38% were divorced. Concerning the educational status of the
respondents, 51.06% of them have acquired tertiary education, 40.43% of them have secondary education while only 8.51% of them
had acquired primary school education. Regarding the weight of the respondents, majority (40.43%) of them was overweight, 27.66%

of them had normal weight and the same percentage was also obese while 4.26% of them were extremely obese. Concerning the age
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of diagnosis, 89.36% of them were middle-aged (18-45 years), 10.64% of them were adolescence (less than 18 years) while none of
them was above 45 years of age.

This study’s respondents were mainly within the age range of 21-30 years. It can therefore be assumed that PCOS is mainly found
among women within the age range of 21 to 30 years of age.[™! It has been reported in a similar result that the most abundant age range
of the respondents with PCOS was found to be between 15 to 25 years.[®! Regarding the relationship between the weight of the
respondents and their tendencies of developing PCOS, Overweight or obesity is said to affect approximately 60-80% of PCOS
patients. [ It has also been found that the majority of women with PCOS (38%-88%) are either overweight or obese. [ Data from the
Northern Finland Birth Cohort (NFBC) 1966 shows a significant association between body mass index (BMI) and features of PCOS
at all ages. ! Furthermore, modest weight-loss (around 5%) often results in clinically meaningful improvements in the reproductive
hyperandrogenism and metabolic features of PCOS. 1% It has been found that in obese women with PCOS, there are often features
like hirsutism, menstrual irregularities, and fertility problems that amalgamate with the already complex interlinks between obesity
and mental and emotional functioning. In one cross-sectional and self-reported study on 177 women with PCOS and 109 healthy
controls, scores for anxiety, depression, and negative body image were significantly higher in the women with PCOS. 4 In another
cross-sectional study on 50 patients with PCOS and 41 healthy controls, women with PCOS had significantly higher depression and
anxiety scores when compared with the controls. [*2]

Knowledge of Respondents about PCOS

When asked if they had heard about PCOS, most respondents (59.57%) indicated that they have not heard of PCOS while only
40.43% indicated that they have heard about the condition before. Among the respondents who have heard about it, 21.28% claimed
that they heard about it from health workers, 21.28% said that they heard about it from the internet, 12.77% reportedly heard about it
from relatives, 10.77% from the newspaper while only 2.13% respondent reportedly heard about it from the television. Regarding the
meaning of PCOS, 59.57% respondents confessed that they don’t know the meaning while only 40.43% said they know the meaning
of the condition. Among the respondents who claim to know the meaning of the condition, 17.02% said that it refers to the presence
of cancerous cells in the ovaries, 38.30% said that it is the presence of fluid filled sacs in the ovaries leading to an imbalance in the
female sex hormones, 19.15% said that it is the presence of solid fluid filled sacs in the ovaries leading to an imbalance in female sex
hormones, 23.4% said that PCOS (Polycystic ovarian syndrome) is a curable disease, 23.4% believed that PCOS (Polycystic ovarian
syndrome) is a curable disease, 17.02% said that PCOS is a major cause of infertility while 29.79% believed that Hormonal imbalance
is a key feature of PCOS. When asked about the major organ(s) affected by PCOS, 36.17% of them confessed that there was no idea,
46.81% of them said it is the ovaries, 19.19% of them said it is the womb while 4.26% said it is the fallopian tube. When asked

whether PCOS is treatable, 57.45% said no while 42.55% answered in the affirmative. Concerning the respondents’ perceived key
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clinical features of PCOS, 87.23 reported irregular menstrual cycles/periods, 72.34% hormone imbalance, 70.12% cysts in ovaries,
57.45 Excess hair growth and 2.13% responded mood disorders (depression and anxiety).

Generally, the knowledge of the respondents about PCOS was poor with only 40.43% of the respondents indicating having knowledge
about it. This finding therefore disagrees with that of others, who reported a higher percentage where up to 65% had heard about
PCOS. BI This difference in finding may be attributable to the wider coverage of study setting such that the higher sample size of the
researcher might have contributed to this higher percentage difference. However, in a study in India, a lower percentage of
participants who knew about PCOS were reported. [2°1 Other studies have also reported the knowledge of the respondents about the
condition to be below average. 14 2]

Furthermore, when the respondents were asked from where they had heard about PCOS, they indicated that primary health workers
and the internet were their sources of the information. A similar result was obtained in a study were healthcare professionals were the
primary source of the information of the respondents about the condition!*®! It can be said that the respondents in this study are
constantly involved in surfing the web and therefore might have come across PCOS information related to other issues of
reproduction sought after. In a work done by a group of researchers, respondents were found to have been diagnosed of PCOS and so

it was most likely they have had contact with healthcare providers, hence were majorly informed by the healthcare providers. [

Effects of PCOS on the Concentration of the Female Reproductive Hormones in PCOS patients

It has been found from this study that PCOS condition significantly elevated the concentrations of Luteinizing hormone (LH) and
Follicle-stimulating hormone (FSH) and significantly reduced the concentration of Progesterone ( PGS) with respect to the non-PCOS
patients. It was also found to have an insignificant effect on the concentration of prolactin.

In a work done on the effect of Polycystic Ovarian Syndrome on the Lipid Profile and sexual hormones, the statistical analysis of
PCOS women showed a significant increase in the level of luteinizing hormone (LH), follicular stimulating hormone (FSH), and
testosterone and a significant decrease in the progesterone level with respect to the control (non-PCOS women) group at a significant
level of 0.05. [81 The results of studies conducted by other scientists showed a significant increase in the level of the LH and FSH. 19
Also, the results of other studies showed a significant increase in the levels of LH, FSH and testosterone of PCOS patients with
respect to the control group. 2%

However, this result contradicts that of a study conducted on PCOS women, which showed an increase in the levels of LH,
testosterone and androstenedione (a progesterone derivative) and a decrease in FSH level in the PCOS group, when compared with

the control. [2%]
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The observed hyperandrogenism in this study is one of the main signs of polycystic ovarian syndrome and may be attributed to
increased level of insulin hormone and its effect on theca cells of the ovary. It has been said that as a result of the dysfunctional
ovarian steroid-genesis which is the main pathophysiological abnormalities in PCOS women, theca cells from those PCOS patients
will show an increased androgen secretion when they are cultured separately in vivo. 4 This state of hyper androgenaemia will alter
the microenvironment within the follicles, leading to an impaired folliculogenesis. 1?2 High androgen level has a deleterious effect on
folliculogenesis resulting in follicular atresia. The hyper androgenic state can also lead to a disturbed meiotic division as well as
mitotic division of the oocytes, which in turn results in improper maturation of the oocytes and developmental compromise. 11t is a
known fact that both LH and FSH are necessary for enhancement of follicular growth and secretion of E2 and testosterone within a
threshold level to oppose the inhibitory signals that holds meiosis in prophase | in the normal ovary and allow oocytes initiate and
complete meiosis.

An excess LH production which may be due to the failure of normal ovulation, alter the micro-follicular environment leading to the
production of bad quality oocytes and embryos and decrease uterine receptivity to the developed embryos which in turn decreases the
chance of the women to get a spontaneous pregnancy. Also, a raised concentration of LH, together with premature LH surge, may
have an impact on follicle and oocyte development and are believed to be responsible for lowering pregnancy rate in those patients. A
long time exposure of oocytes to high LH concentrations also leads to impairment of cytoplasmic maturity of oocytes.

In PCOS patients, the increasing level of androgen usually leads to a decreased ovum potential to produce top-quality embryo. A high
serum androgen level also has a negative impact on the quality of embryo itself and its quality gradually deteriorated with increased
patients' age. It has been found that the embryos of PCOS women with high serum androgen and an age more than 35 years are
usually at an increased risk of developmental arrest. 2 PCOS women with hyper androgenaemia and obese women had shown
delayed early embryonic developmental stages. Embryos which were derived from such women were characterized by delayed two
pronuclei (2PN) formation post injection and delayed 4 cell stage up to 8 cell stage developments 21 However, this delay in the
embryonic development had no significant bad impact on implantation and pregnancy rate. 261

Several studies have suggested a link between the hyper-secretion of LH specifically and early miscarriage. It has been said that an
elevated LH concentration can cause premature maturation of oocytes, release a physiologically aged oocytes and make viable
embryos therefore unlikely to be produced. 1 Also, an elevated LH concentration can lead to impairment of the endometrial
receptivity resulting in implantation failure.

Hyperandrogenism represents a chief attribute of PCOS because elevated androgen levels are the most constant feature of PCOS, with
the majority (60%) of patients exhibiting hyperandrogenism. Women with hyper-androgenic PCOS have been found to present with

elevated levels of various androgens, including testosterone (T) and the pro-androgens androstenedione (A4) and
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dehydroepiandrosterone sulfate (DHEAS), as well as the enzyme required to convert pro-androgens to bioactive androgens, 3 -
hydroxysteroid dehydrogenase (3 -HSD) in serum. 28 The ovarian PCOS morphological traits of enlarged, multi-cystic ovaries and
theca interstitial hyperplasia are reported in women who are subjected to high levels of androgens as a result of endogenous adrenal
androgen hypersecretion in congenital adrenal hyperplasia. It can be postulated therefore that a prolonged pituitary suppression
could be helpful in PCOS patients.

CONCLUSION

The results of this study showed that PCOS tends to be more prevalent among women within the age range of 21-30 years; the women
in this study generally have a poor knowledge about the meaning, symptoms and etiology of PCOS. Finally, it was found that PCOS
has the capacity to cause hormonal imbalance which can negatively affect the reproductive capacity of the patients. It is necessary to
perform an early and periodic examination of the sex hormones in women with PCOS in order to reduce complications.
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