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Abstract

This study was aimed to determine follicle stimulating hormone (FSH), luteinizing hormone (LH), Prolactin (PRL),
progesterone (PROG), and estradiol (E2) levels in infertile women in Calabar. A total of ninety (90) subjects which
comprises of thirty (30) menorrheic infertile women, thirty (30) amenorrheic infertile women and thirty (30) controls
were enrolled into the study. The infertile women were further grouped into twenty three (23) primary and thirty seven
(37) secondary infertile women. Blood samples were collected from menorrheic infertile women and control on third
and twenty first day of the menstrual cycle. FSH, LH, estradiol, and prolactin were analysed using day three serum
samples, while progesterone was analyzed using day twenty first samples using ELISA method. Random blood samples
were collected from amenorrrheic infertile women and were assayed for FSH, LH, E2, prolactin, progesterone using
ELISA method. Anthropometric indices and sociodemographic information were obtained using standard methods.
Data were analyzed using student t-test, one-way analysis of variance (ANOVA). Significant difference was considered
at p <0.05. The mean levels of FSH, LH, and prolactin were significantly higher (p = 0.001) while progesterone was
significantly lower (p=0.001) in infertile women when compared to control. The WHR was significantly higher
(p=0.037) in the secondary infertile women compared to the primary infertile women. Lower level of progesterone and
higher levels of FSH, LH and prolactin may be associated with female infertility in Calabar. It is recommended that early
estimation of these hormonal parameters and their management would possibly lead to increased chances of
conception.
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1. Introduction

Infertility is defined as the inability to conceive after one year or more of regular unprotected sexual intercourse [1]. It
could be primary in nature, i.e when both partners have never conceived in their lifetime or secondary, i.e, inability of
couples or partners to conceive after a year when one or both partners have previously had a child or children [2].
According to the World Health Organisation, about 10% - 25% of the couples complain of infertility disorder. It affects
approximately 60 - 80 million couples world wide [5]. Prevalence of infertility is higher in sub -Saharan Africa, with
10% - 30% of couples affected in Nigeria [7].

There are so many factors that contribute to infertility. The factors can be grouped into male factors, female factors,
combine male and female factors and idiopathic factor, where no obvious cause could be detected. The most common
causes in relation to the male factor include sperm abnormalities [8]. The female factors on the other hand include
blockage of the fallopian tube due to malformations, infections such as Chlamydia trachomatis or scar tissue,
endometriosis due to the growth of endometrial tissue in the fallopian tube or around the ovaries, and ovulatory
disorders such as oligo-ovulation or anovulation [20]. Other factors include malformation of the egg due to polycystic
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ovarian syndrome (PCOS), being overweight or underweight or age as female fertility declines after the age of thirty
[35].

Hormonal disturbances have been considered of great importance in the cause and diagnosis of female infertility.
Follicle stimulating hormone (FSH) stimulates the growth of the follicles; luteinizing hormone (LH) stimulates
ovulation; both of which are produced in the anterior pituitary gland. Estradiol, on the other hand is produced in the
ovaries. It stimulates the growth of the endometrium during menstrual cycle. An elevated estradiol level mid-cycle
causes an increase in LH, which triggers ovulation [6]. An increase in FSH in women may indicate a reduction in the
production of good quality eggs and embryos for fertilization [14]. Higher than normal levels of LH in a woman may
mean the ovaries are absent or not functioning. Low levels of LH may indicate anorexia, an issue in the pituitary gland,
stress, or damage to the hypothalamus in both men and women [15]. Prolactin, also produced in the anterior pituitary
gland, interacts with the breasts and ovaries. It stimulates the growth of the mammary glands during pregnancy, as well
as milk production after birth. High level of prolactin (hyperprolactinaemia) may inhibit ovulation. Progesterone
together with oestradiol helps to prepare the endometrium to receive the fertilized egg. During pregnancy,
progesterone also supports the endometrium so that it does not shed [6].

1.1. Statement of the Problem

Infertility is a growing gynaecological problem in our environment with a rising number of women within reproductive
age having difficulty becoming pregnant [13].There is a wide variation in the incidence of infertility, in different parts
of the world, being highest in the so-called infertility belt of Africa, which includes Nigeria [11]. It has been attributed
to high rate of sexually transmitted diseases, complications of unsafe abortion and puerperal pelvic infections [16].
Hospital-based prevalence of infertility reported in some parts of Nigeria are 15.7% from Sokoto (North West) [18],
23.9% from Bauchi (North East) [9], 4.0% from Ilorin (North Central), [3], 15.4% in Abakaliki (South East) [17], 48.1%
in Osogbo (South west) [4] and 34 per 1000 in Calabar (South South) [10]. Infertility affects millions of people and has
an impact on their families and communities. Estimates suggest that approximately one in every six people of
reproductive age worldwide experience infertility in their time [21]. Fertility hormones are routinely measured to
assess ovarian cause of female infertility. However, females with normal hormonal levels may have difficulty in
conception and vice versa. This study is to determine the hormonal cause of female infertility in our locality.

Aim of the Study
The aim of the study is to evaluate serum follicle stimulating hormone (FSH), luteinizing hormone (LH), prolactin (PRL),
progesterone (PROG), and estradiol (E2) levels in infertile women.

Objectives of the Study

e To determine and compare the follicle stimulating hormone (FSH), luteinizing hormone (LH), prolactin (PRL),
progesterone (PROG), and estradiol (E2) in infertile women and control.

e To compare the levels of these parameters between menorrheic and amenorrheic infertile women and control.

e To compare the levels of the hormones based on the types of infertility and BML.

1.2. Research question

Is there any significant difference in the serum concentration of fertility hormones in infertile women and control?

1.3. Research hypothesis

There is no significant difference between serum concentration of fertility hormones in infertile women and control.

2. Materials and methods

2.1. Study Area

The subjects of the study were recruited from the Gyneacology Clinic of the University of Calabar Teaching Hospital.
Calabar is the capital city of Cross River State, Nigeria. It was originally named Akwa Akpa, in the Efik language. The city
is adjacent to the Calabar and Great Kwa rivers and creeks of the Cross River (from its inland delta).

Calabar is often described as the tourism capital of Nigeria. Administratively, the city is divided into Calabar

Municipal and Calabar South Local Government Areas. It has an area of 406 square kilometres (157 sq mi) and a
population of 371,022 as at 2006 census [19].
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2.2. Study Design

The study design was a comparative cross sectional study.

2.3. Study Population

A total of ninety (90) participants were recruited for the study. Thirty (30) were menorrheic infertile women, thirty
(30) were amenorrheic infertile women attending Gyneacology Clinic of the University of Calabar Teaching Hospital
and thirty (30) were enrolled as control (i.e. women who have given birth in the last two years). The infertile women
were further grouped into twenty three (23) primary and thirty seven (37) secondary infertile women. The diagnosis
and selection was done with the help of a Gynaecologist in the Obstetrics and Gynaecology Department of the Hospital.

2.4. Data Collection

Socio demographic data were collected using questionnaire. Detailed information about the study was explained to the
participants and consent was obtained before patients sample and data were collected.

2.5. Sample Size Determination

The sample size was calculated from the formula [33].
N =7Z2pq/d?

Where N = minimum sample size

Z = area under normal curve corresponding to 95% confidence interval
p = 6% [34].

q=1-p=0.87

d = the level of statistical significance = 0.05

N =80
An attrition of 10% was added, a total of 90 was used.

2.6. Sample Collection, Processing and Storage

A standard venepuncture method was used to obtained five millilitres (5ml) of whole blood each from menorrheic
infertile women and control on day three (3) and day twenty one (21) of the menstrual cycle and five millilitres (5ml)
of random blood samples from amenorrheic infertile women into plain tubes. They were labelled appropriately and
allowed to clot at room temperature. The sera were separated from the red cell by spinning at 3,000 rpm for 5 minutes.
The supernatant obtained was stored frozen at -20°C until the day of analysis. FSH, LH, estradiol, and prolactin were
analysed on day three serum samples, while progesterone on day twenty one serum sample. FSH, LH, estradiol,
prolactin, and progesterone were analysed on random serum samples using enzyme link immunosorbent method.

2.7. Anthropometric Parameters

The Height (Metres) and weight (Kg) of participants were measured using a stadiometer and digital weighing scale.
Body mass index (BMI) was calculated using the formula: weight/height? in the morning on same day of biochemical
sample collection. The waist circumference in centimetre was measured in the distance around the smallest part of the
waist, just above the belly button. The hip circumference in centimetre was determined by measuring the distance
around largest part of the hips. Waist-to-Hip (W/H) ratio was obtained by dividing the waist circumference by the hip
circumference [22].

3. Results

Table 1 shows the socio-demographic characteristics of the study population, consisting of ninety (90) subjects,
distributed as follows: thirty (30) in the control group, thirty (30) in the amenorrheic infertile group and thirty (30)
menorrheic infertile group. Out of the total subjects, 26(28.9%) had normal body mass index (BMI) (18-24 kg/m?),
36(40.0%) were overweight (25-29 kg/m?) and 28(31.1%) were obese (>30kg/m?). The overweight BMI classification
was the most common across all groups, with 40% of the total population falling into this category. The number of
infertile patients that presented with primary infertility was 23 (38.3%) and secondary infertility was 37 (61.7%).

3081



International Journal of Science and Research Archive, 2024, 12(01), 3079-3087

Secondary infertility was more prevalent in the amenorrheic infertile group, 20 (33.3%) accounting for the total infertile
cases.

Table 1 Socio-demographic characteristics of the study population

Parameter Menorrhean = 30 n (%) | Amenorrhea | Control Total Statistics
n=30n (%) | n=30n (%)

BMI Classification

Normal 9(10.0) 8(8.9) 9(10.0) 26(28.9) | x2=0.148
Overweight 12(13.3) 12(13.3) 12(13.3) 36(40.0) | P=0.997
Obesity 9(9.0) 10(11.1) 9(9.0) 28(31.1)

Type of infertility

Primary 13(21.7) 10(16.7) - 23(38.3) | x2=0.635
Secondary 17(28.3) 20(33.3) - 37(61.7) | P=0425
Marriage duration

< 5 years 29(32.2) 12(13.3) 23(25.6) 64(71.1) | x2 = 24.123
> 5 years 1(1.1) 18(20.0) 7(7.8) 26(28.9) | P=0.001"
Educational Status

Primary 11(12.2) 0(0.0) 0(0.0) 11(12.2) | x2 =30.115
Secondary 11(12.2) 23(25.6) 18(20.0) 52(57.8) | P=0.001*
Tertiary 7(7.8) 7(7.8) 12(13.3) 26(28.9)

None 1(1.1) 0(0.0) 0(0.0) 1(1.1)

Employment status

Civil servant 7(7.8) 9(10.0) 12(13.3) 28(31.1) | x2=3.228
Trading 10(11.1) 10(11.1) 11(12.2) 31(34.4) | P=0520
Unemployed 13(14.4) 11(12.2) 7(7.8) 31(34.4)

*= Significant at p < 0.05

Table 2 Comparison of mean age, BMI, WHR, and the female hormones in infertile women and control

Parameter Infertile Women n =60 | Controln =30 | t-value | p - value
AGE (years) 32.13+4.97 30.57+4.46 1.458 0.148
BMI (kg/m?2) 26.56+6.13 26.27+6.17 0.212 0.833
WHR 0.79+0.07 0.77+0.06 1.189 0.237
FSH (miu/ml) 21.24+5.12 7.54+1.56 4.030 0.001*
LH (miu/ml) 20.56+4.54 5.70+1.17 5.556 0.001*
Prolactin (miu/ml) 40.26+5.77 8.18+3.53 7.368 0.001*
Estradiol(pg/ml) 107.40+37.92 82.22+20.77 1.383 0.171
Progesterone (ng/ml) | 6.58+7.83 19.31+2.58 -11.417 | 0.001*

Values are expressed as mean + SD. Where BMI = Body mass index, WHR = Waist hip-ratio, FSH = Follicle stimulating hormone, LH = Luteinizing
hormone; * significant at p < 0.05
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Out of the total participants, 26 (28.9%) had been married for more than 5 years with amenorrheic infertile women
accounting for 18 (20.0%), and 64 (71.1%) had been married for less than or equal to 5 years with menorrheic infertile
women accounting for 29(32.2%). Secondary educational status was the most common in all groups, with the highest
frequency in the amenorrheic infertile women, comprising of 23 (25.6%). Additionally, the study found statistically
significant differences (p = 0.001) in the marriage duration and educational status categories.

Table 2 shows the comparison of the mean values of age, body mass index, waist-hip ratio, follicle stimulating hormone
(FSH), luteinizing hormone (LH), prolactin, estradiol, and progesterone between the infertile women and control. The
mean levels of FSH, LH, and prolactin were significantly higher (p = 0.001) while progesterone was significantly lower
(p = 0.001) in infertile women when compared to control. However, the mean age, BMI, WHR, and estradiol in infertile
women were not significantly different (P>0.05) from the values in control subjects.

Table 3 Comparison of mean age, BMI, WHR, and the female hormones in menorrheic infertile women, amenorrheic
infectile women and control

Parameter Menorrheic Amenorrheic infertile | Control F-ratio | p - value
n=30 Infertile women women n = 30 n=30

AGE (years) 32.0+5.21 32.13+x4.97 30.57+4.46 | 1.074 | 0.346
BMI (kg/m2) 26.36+6.04 26.75+6.32 26.27+6.17 | 0.052 | 0.949
WHR 0.79+0.05 0.79+0.09 0.77+0.06 0.748 | 0.476
FSH(miu/ml) 14.67+3.86 27.80+5.74 7.54+1.56 7.247 | 0.001*
LH (miu/ml) 9.53+2.73 31.59+4.87 5.70+1.17 28.476 | 0.001*
Prolactin (miu/ml) 44.22+5.57 36.30+£5.97 8.18+3.53 14.393 | 0.001*
Estradiol(pg/ml) 107.17+12.68 107.63+10.64 82.22+4.56 | 0.486 | 0.617
Progesterone (ng/ml) 9.86+2.98 3.29+2.21 9.31+2.58 53.537 | 0.001*

Values are expressed as mean * SD. Where BMI = Body mass index, WHR = Waist hip-ratio, FSH = Follicle stimulating hormone, LH = Luteinizing
hormone; * significant at p < 0.05

Table 3 shows the comparison of the mean values of age, body mass index, waist-hip ratio, follicle stimulating hormone
(FSH), luteinizing hormone (LH), prolactin, estradiol, and progesterone among the menorrheic infertile women,
amenorrheic infertile women and control. Significant variations (P < 0.05) were observed among the groups in FSH, LH,
prolactin, and progesterone.

Table 4 Comparison of mean age, BMI, WHR, and the female hormones in infertile Women based on the type of infertility

Parameter Primary 23 Secondary 37 | t-value | p - value
AGE (years) 32.00+5.17 32.22+4.91 -0.163 | 0.871
BMI (kg/m?2) 25.91+6.62 26.96+5.86 -0.647 | 0.520
WHR 0.77+0.06 0.81+0.07 -2.137 | 0.037*
FSH (miu/ml) 24.11+5.60 19.45+4.77 0.667 0.508

LH (miu/ml) 24.05+5.21 18.39+3.92 0.914 0.368
Prolactin (miu/ml) 35.12+4.55 43.46+6.26 -0.940 0.351
Estradiol(pg/ml) 108.60+£10.77 | 106.60+12.31 | 0.053 0.958
Progesterone (ng/ml) | 7.74+3.05 5.85+2.60 0.907 0.368

Values are expressed as mean + SD. Where BMI = Body mass index, WHR = Waist hip-ratio, FSH = Follicle stimulating hormone, LH = Luteinizing
hormone; * significant at p < 0.05
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Table 4 shows the comparison of the mean values of age, body mass index, waist-hip ratio (WHR), follicle stimulating
hormone (FSH), luteinizing hormone (LH), prolactin, estradiol, and progesterone in infertile women based on the type
of infertility. The WHR was significantly higher (p = 0.037) in the secondary infertile women compared to the primary
infertile women. There were no significant differences (p > 0.05) in the mean levels of FSH, LH, estradiol, progesterone
and prolactin in women with primary infertility when compared with secondary infertility.

Table 5 Comparison of mean age, BMI, WHR, and the female hormones in infertile women based on body mass index
classification

Parameter Normaln=17 | Overweightn =30 | Obesityn =30 | F-ratio | P - value
AGE (years) 31.47+4.80 33.13+4.80 31.47+5.36 0.796 0.458
WHR 0.77+0.09 0.79+0.06 0.82+0.05 2.467 0.094
FSH(miu/ml) 15.03%£3.16 24.51+5.39 22.65%5.67 0.683 0.509
LH(miu/ml) 23.76+4.88 18.83+4.37 22.65+5.67 0.291 0.749
Prolactin (miu/ml) 36.05+6.25 37.52+4.79 47.48+6.26 0.655 0.523
Estradiol(pg/ml) 150.62+13.77 | 93.62+10.31 89.14+£10.77 1.187 0.312
Progesterone(ng/ml) 6.32+2.67 6.84+2.94 6.47+2.79 0.024 0.976

Values are expressed as mean * SD. Where BMI = Body mass index, WHR = Waist hip-ratio, FSH = Follicle stimulating hormone, LH = Luteinizing
hormone; * significant at p < 0.05

Table 5 shows the comparison of the mean values of age, body mass index, waist-hip ratio, follicle stimulating hormone
(FSH), luteinizing hormone (LH), prolactin, estradiol, and progesterone in infertile women based on BMI. There were
no significant variations (P > 0.05) observed in these parameters.

4. Discussion

Infertility is a serious reproductive health concern amongst many women in Nigeria with associated psychosocial
impact. There is a need for early diagnosis of this disorder for increased chances of fertility in Nigerian women. This
study showed that the age of infertile women was higher than control but was not statistically significant. [23]
demonstrated the decline in female fertility starting at 31 years of age. The means BMI and WHR were higher in the
secondary infertile women than the primary infertile women. However, the mean BMI was not statistically significant
while the mean WHR was statistically significant between the two groups. This could be due to fat accumulation either
due to previous pregnancy, nutritional modifications, or it could be a phenomenon linked to age [29]. Secondary
infertility was found in the majority of the participants in the study group compared with primary infertility. This is
similar with findings from several other studies in sub-Saharan Africa [18]. However, primary infertility has been found
to be commoner in western countries [31]. The high prevalence of secondary infertility in developing countries has been
attributed to high prevalence of sexually transmitted infections and inadequate treatment of such infections,
complications of unsafe abortion and puerperal sepsis [31].

The mean value of LH among the infertile women in this study was higher when compared with the mean value of LH
in the fertile group and was statistically significant. This agrees with the results reported by [25] and contradicts the
result reported by [27], who found no significant difference in serum LH between infertile group and control group. The
difference could be due to early reduction in ovarian reserve in the infertile group. Elevated serum LH level in infertile
women could lead to a significant reduction in the rate of fertilization, increased risk of spontaneous miscarriages, and
there could be failure of conception [32]. The mean value of FSH among the study participants was also found to be
higher as compared with the control and this was statistically significant. This was comparable to the results by [30]
and disagrees with result reported by [26], who did not find any significant difference in basal serum FSH between the
infertile group and the control group. Elevated FSH levels represented a declining ovarian reserve and an increased day
3 FSH level is considered as a late indicator of the marked decreased fertility potential. The mean value of prolactin
(PRL) was significantly higher in infertile group than in the control group. This agrees with result reported by [30]. This
may be attributed to several effects that interfere with ovulation leading to infertility; this includes decrease of
Gonadotrophin Releasing Hormone (GnRH), inhibition of LH and FSH release and inhibition of both Oestrogen and
Progesterone secretion in the ovary [28]. Infertile women had significantly lower progesterone than fertile women but
there was no significant difference in their estradiol level. This is in agreement with the previous studies of [24], who
reported similar pattern of results which may have accounted for primary hypogonadism in these infertile subjects.
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This is in consistent with the works of [26], who found a significantly lower progesterone level between infertile and
fertile women. It disagrees with results reported by [26], who found a significantly lower estradiol and a significantly
higher estradiol level by [27], between infertile group and control group.

5. Conclusion

This study has shown that infertile women have significantly lower level of progesterone and significantly higher levels
of follicle stimulating hormone, luteinizing hormone and prolactin, suggesting their roles in female infertility.
Recommendation

A large number of prospective studies are still needed to assess the causal relationship between these hormones and
other factors that contribute to infertility. It is recommended that early estimation of these hormonal parameters and
their management would possibly lead to increased chances of conception in infertile women.

Compliance with ethical standards

Acknowledgements

The authors acknowledge all the women who gave consent to participate in the study.

Disclosure of conflict of interest

The authors have declared that no conflicts of interests exist.

Statement of ethical approval

Ethical approval for the study was obtained from Cross River State Health Research Ethics Committee, Ministry of
Health.

Statement of informed consent

Informed consent was obtained from all participants before they were enrolled for the study.

References

[1] Deyhoul, N., Mohamaddoost, T., & Hosseini, M. Infertility-related risk factors: a systematic review. International
Journal of Women'’s Health and Reproduction Sciences. 2017; 5(1), 24-29.

[2] [2] Tamuno-Emine, D. G., & Ben-Chioma, A. E. Evaluation of Female Fertility Hormone Profile in Women with
Primary and Secondary infertility. International Journal of Science and Research. 2015; 4(10), 1583-1585.

[3] Abiodun, 0. M., Balogun, O. R., & Fawole, A. A. Aetiology, clinical features and treatment outcome of intrauterine
adhesion in illorin, central Nigeria. West African Journal of Medicine. 2007; 26, 298-301.

[4] Adeyemi, A. S., Adekanle, D. A., & Afolabi, A. F. Pattern of gynaecological Journal of consultations at Ladoke
Akintola university of technology teaching hospital. Nigerian Clinical Practice. 2009; 12, 47-50.

[5] Banker, M., Sorathiya, D., & Shah S. Vitamin D deficiency does not influence of Human reproductive outcomes of
IVF-ICSI: A study of oocyte donors and recipients. Journal Reproductive Science. 2017; 10, 79.

[6] Bowen, R. (2019). Luteinizing and Follicle Stimulating Hormones. Retrieved 2019-05-
06,from https://www.vivo.colostate.edu.

[7] Chimbatata, N. B. W.,, & Malimba, C. Infertility in sub-Saharan Africa: a Social Woman's issue for how long? A
qualitative review of literature. Open Journal of Science. 2016; 4, 96-102.

[8] Cooper, T. G., Noonan, E., von, S., Auger, ]., Baker, H. W., Behre, H. M., Haugen, T. B., Kruger, T., Wang, C., Mbizvo,
M. T., & Vogelsong, K. M. World Health Organization reference values for human semen characteristics. Human
Reproduction Update. 2010; 16(3), 231-245.

[9] Dattijo, L. M., Andreadis, N., Aminu, B. M., Umar, N. I,, & Black, K. I. The Prevalence And Clinical Pattern Of Infertility
In Bauchi, Northern Nigeria. Tropical Journal of Obstetrics and Gynaecology. 2016; 33 (1), 76-85.

3085


http://www.vivo.colostate.edu/

International Journal of Science and Research Archive, 2024, 12(01), 3079-3087

Ekwere, P. D., Archibong, E. I, Bassey, E. E., Ekabua, ]. E., Ekanem, E. I, & Feyi- Waboso, P. Infertility among
Nigerian couples in Calabar. Port Harcourt Medical Journal. 2007; 2, 35-40.

Ezeh, A. C.,, Mberu, B. U., & Emina, J. O. Stall in fertility decline in Eastern African countries: Regional analysis of
patterns, determinants and implications. Philosophical Transactions Royal Society of London Series B, Biological
Sciences. 2009; 364, 2991-3007.

Female Infertility (2020). Mayo Clinic. Archived from the original on 24 September 2020.Retrieved 21
September 2020.

Idrisa, A., Geidam, A. D., Yawe, K. D., & Adebayo, A. E. Hormonal profile of men investigated for infertility at the
University of Maiduguri in Northern Nigeria. Singapore Medical Journal. 2008; 49(7), 538.

Lee, D. S, Ryoo, N.Y,, Lee, S. H,, Kim, S. & Kim, ]. H. Basal luteinizing hormone and follicular stimulating hormone:
is it sufficient for the diagnosis of precocious puberty in girls? Annals of Pediatric Endocrinology and Metabolism.
2013; 18, 196-201.

Nam, H. K, Rhie, Y.],, Son, C. S, Park, S. H.,, & Lee, K. H. Factors to predict positive results of gonadotropin releasing
hormone stimulation test in girls with suspected precocious puberty. Journal of Korean Medical Science. 2012;
27,194-9.

Nwajiaku, L. A,, Mbachu I. I, & Ikeako, L. Prevalence, Clinical pattern and major causes of male infertility in Nnewi,
South East Nigeria: A five year review. African Medical Journal. 2012; 3, 1-4.

Obuna, J. A, Ndukwe, E. 0., Ugboma, H. A, Ejikeme, B. N., & Ugboma, E. W. Clinical presentation of infertility in an
outpatient clinic of a resource poor setting, South East Nigeria. International Journal of Tropical Disease and
Health. 2011; 2,123-131.

Panti & Sununu. Profile of infertility in Sokoto. Sahel Medical Journal. 2014; 17 (1), 7 11.

Simon O. Ering. The Population Situation in Cross River State of Nigeria and Its Implication for Socio-Economic
Development: Observations from the 1991 and 2006 Censuses" (PDF). 2010; Archived from the
original (PDF) on 2 April 2012.

Walker, M. H., & Tobler, K. ]. Female Infertility. 2020; StatPearls. Treasure Island (FL): StatPearls Publishing.
World Health Organisation. International Classification of Diseases, 11th Revision (ICD-11). 2018; Geneva.

World Health Organisation. Working group on infant growth. An evaluation of infant growth: the use and
interpretation of anthropometry in infants. 1995; 73, 165-174.

Alawan, S. F.,, Khamees, S. S., Tahir, R. S., & El-Deweny, G. A. Causes of Infertility in Women. Journal of Pharmacy
and Medical Sciences (IRJPMS). 2020; 3(4), 5-6.

Ben-Chioma, A. E., & Tamuno-Emine, D. G. Evaluation of female fertility hormone profile in women with primary
and secondary infertility. International Journal of Science and Research. 2015; 4(10), 1583-1585.

Digban, A. K., Adu, M. E,, Jemikalajah, D.] & Adama, S. Hormonal Profile of Some Infertile Women in Bida Nigeria.
Medical Journal of Clinical Trials & Case Studies. 2017; 1(1), 000107.

Digban, K. A. Hormonal profile of women of reproductive age investigated for infertilityin Bida Metropolis, Niger
State, Nigeria. Scholars Journal of Applied MedicalSciences. 2017; 5(5A), 1750-1757.

Elizebeth, O. O., Oluwaseyi, F. 0., Abdukareem A. S., Joel, O. A., Wulemotu, T. 0., Rafiat, A K., Kola, M. 0., Adeolu, O.
A., & Paul, S. 0. Comparison of serum level of anti-Mullerian hormone in fertile and infertile women in South West
Nigeria. International Journal of Medicine in Developing Countries. 2018; 3(1), 043-049.

Evers, ], L. Female sub fertility. Lancet. 2002; 360(9327), 151-159.

Friis, H., Gomo, E., Kaestel, P., Nyazema, N., Ndhlovu, P., & Fleischer, M. K. Does the first pregnancy precipitate age-
related fat deposition? International Journal of Obesity. 2002; 26(9), 1274-1276.

Isah, S. Y., Emmanuel, I. O, Johnson, O. N., & Aliyu, A., Evaluation of Serum Anti-mulerian hormone, follicle
stimulating hormone and prolactin hormone in women with infertility in Kano Metropolis. Journal of Bio
Innovation. 2022; 11(2), 587-597.

Kumar, A., Ghadir, S., Eskondari, N., & Decherney, A. H. Reproductive Endocrinology and Infertility. In: Decherney
AH, Nathan L, Goodwin TM, Laufer N (Eds). Current Diagnosis and Treatment in Obstetrics & Gynaecology, 10th
Edition. Mc Graw Hill medical publishing Division. 2007; 917-925.

3086


http://jeteraps.scholarlinkresearch.org/articles/THE%20POPULATION%20SITUATION%20IN%20CROSS%20RIVER%20STATE_OCTOBER-1.pdf
http://jeteraps.scholarlinkresearch.org/articles/THE%20POPULATION%20SITUATION%20IN%20CROSS%20RIVER%20STATE_OCTOBER-1.pdf

International Journal of Science and Research Archive, 2024, 12(01), 3079-3087

Kumar, P., & Sait, S. F. Concept of a ‘therapeutic window’ of luteinizing hormone (LH) for successful conception
in assisted reproductive technology and ovulation induction. Journal of Human Reproductive Science. 2011; 4(1),
2-7

Chow, S. C,, Shao, ]., & Wang ]. Sample size calculations in clinical research. Marcel Dekker, New York. 2003; 7 (3),
204-206.

Okonufua, F. E., & Odunsi, O. A. (2003). Infertility in sub-Saharan Africa. Contemporary obstetrics and gynaecology
for developing countries. 2003; Benin City: Women’s Health Action Research centre; p. 128-56.

Female Infertility. Mayo Clinic. Archived from the original on 24 September 2020. Retrieved 21 September 2020

3087



