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Background: Hormonal derangements potentially contribute to the diagnosis of infertility in 

over 60%–70% of couples investigated. Use of hormonal and antihormonal agents has achieved 

great success in the treatment of male infertility. Our aim was to investigate the prevalence of 

hormonal abnormalities in males diagnosed with infertility.

Methods: Males diagnosed clinically with infertility and referred from the gynecologic clinics 

of the University of Nigeria Teaching Hospital, Ituku/Ozalla, Enugu State University Teaching 

Hospital, and some private hospitals in and around Enugu metropolis were recruited for the 

study. They were grouped according to whether they had primary or secondary infertility on the 

basis of the World Health Organization definition. Routine fertility test profiles for the subjects 

were evaluated, and detailed hormonal assays were analyzed.

Results: Of 216 men, 173 (80.1%) were found to have a hormonal imbalance. The mean 

age was 47.7 ± 3.5 (range 30–55) years for primary infertility and 47.2 ± 6.8 (range 33–61) 

years for secondary infertility. Patterns of hormonal abnormalities diagnosed amongst the 

62 (35.80%) primary infertility subjects included hypergonadotrophic hypogonadism in 39 

(62.90%), hypogonadotrophic hypogonadism in 18 (29.03%), and hyperprolactinemia in five 

(8.07%). Among the 111 (64.2%) cases of secondary infertility, there were 55 (49.55%) cases 

of hypergonadotrophic hypogonadism, 52 (46.85%) of hypogonadotrophic hypogonadism, and 

four (3.60%) of hyperprolactinemia. There was no statistically significant difference in the mean 

values between the two groups (χ2 , 1.414; P . 0.05) for hormonal indices.

Conclusion: The hormonal profile should be considered as the gold standard for diagnosis and 

management of male infertility.
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Introduction
Infertility can be defined as the inability of a couple to conceive after 12 months of 

contraceptive-free intercourse.1 Infertility remains a common medical problem in 

developing countries.2 Between 8% and 12% of couples around the globe have the 

problem of infertility. In developing countries, infertility has been associated with 

traditional beliefs and myths, such as witchcraft, punishment by the gods for acts of 

wickedness, or a curse.3

Various factors affecting either one or both partners are known to cause  infertility. 

Ignorance about the timing of ovulation, ie, the female monthly cycle, is a major 

 factor. Despite this knowledge, the woman is always on the receiving end, because 

she is blamed and held responsible for infertility. She is often accused of living an 

indecent life and, as such, may have destroyed her womb by promiscuity and abortions.4 
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Therefore, she is the one who has to find a solution to “her 

problems”. Consequently, she is frequently the partner seen 

in the fertility clinic. Reports have shown that male factors 

alone account for 30%–40% of infertility in couples and are 

a contributing factor in 50% of cases.5 In a US study, 30% 

of fertility problems in 1000 couples were attributed to male 

factors.6 A similar study in Bangladesh showed male factors 

to be responsible for 29% of problems.7

Another study carried out in Singapore demonstrated that 

23% of infertility was due to male factors.8 In Africa, male 

factors account for 25%–37% of infertility. Reports from vari-

ous centers in Nigeria9 show that male infertility accounts for 

20%–30% of cases, which is consistent with the findings of 

similar studies from other regions of Africa and throughout the 

world. The sociocultural implications of infertility are grave, 

because childlessness is a major personal tragedy and a limita-

tion for the individual concerned in this part of the world. It is an 

established cause of serious emotional disturbance, social and 

psychological pain for couples, especially the woman, and also 

a common cause of divorce.10,11 In our country, it is associated 

with self-pity, guilt, anxiety, misery, and feeling of worthless-

ness, unwholesomeness, and at its extreme, suicide.12

Scientifically, causes of male infertility abound and may 

include genetically induced causes, such as Klinefelter’s 

 syndrome, or anatomic abnormalities, such as  cryptorchidism, 

hypospadias, varicoceles, and hormonal influences.3 Others 

may include drug-induced oligospermia, trauma, ionizing 

radiation, and severe systemic illness.

Infertility due to endocrine dysfunction was previously 

thought to be uncommon in African men, but with the intro-

duction of immunoassays and other advanced  technologies 

in urological practice in Africa, this problem has been 

found to constitute an important cause of infertility in 

African men.2,4 The causes of male infertility are many, and 

approximately 40% of couples may have multiple causes for 

their infertility.2,13 Recent advances in endocrinology have 

revealed that the hypothalamo-hypopyseal-testicular axis 

is essential for smooth endocrine function, dysregulation 

of which may lead to poor spermatogenesis and/or erectile 

dysfunction. Abnormally high or low levels of gonadotro-

phin, sex hormones, or cortisone-like hormones can cause 

infertility. The primary objective of this study was to inves-

tigate the prevalence of hormonal abnormalities in males 

diagnosed as infertile.

Materials and methods
This was a study of 216 men diagnosed clinically as  having 

primary or secondary infertility and referred from the 

gynecology and urology units of the University of Nigeria 

Teaching Hospital, Enugu State University of Science and 

Technology Teaching Hospital, and private hospitals in and 

around Enugu metropolis. They were grouped into primary 

and secondary infertility in accordance with the World Health 

Organization definition. They were investigated using a rou-

tine fertility test profile for a period of 5 years from October 

2004 to September 2009. Those who were on male hormone 

therapy or bromocriptine were excluded.

Follicle-stimulating hormone, luteinizing hormone, 

prolactin, testosterone, and estradiol levels were measured 

in each clinical group using a microwell enzyme-linked 

immunosorbent assay test kit for quantitative determination 

of hormone concentrations. Senior research fellows and/or 

senior resident doctors from the Department of Medical Bio-

chemistry and Department of Chemical Pathology conducted 

the hormone analysis. The absorbance values for each test 

were used to determine the corresponding concentrations of 

each hormone from the standard curve developed using the 

kit standards. Internal control levels 1 and 2 were run with 

each calibration curve as the quality control instrument. The 

profile tests in the two clinical groups were reported hormon-

ally as hypergonadotrophic hypogonadism, hypogonadotro-

phic hypogonadism, or hyperprolactinemia.

In hypertrophic hypogonadism there are usually changes 

in follicle-stimulating hormone, luteinizing hormone, 

 prolactin, and testosterone levels. There may or may not be 

changes in estradiol levels. For hypogonadotrophic hypogo-

nadism, the abnormal findings are in follicle- stimulating 

hormone, luteinizing hormone, and prolactin, and some-

times there are noticeable variations in testosterone and 

estradiol. Hyperprolactinemia is associated with an increase 

in  prolactin. There may or may not be changes in follicle-

stimulating hormone, luteinizing hormone, testosterone, 

and estradiol.

statistical analysis
The data obtained were subjected to statistical analysis using 

the Statistical Package for Social Sciences software (v 15; 

SPSS Inc, Chicago, IL). Comparison of continuous variables 

was made using Student’s t-test, and P , 0.05 indicated a 

statistically significant difference.

Results
Of the 216 cases studied, 173 (80%) had hormonal abnormali-

ties, comprising 62 (35.3%) with primary infertility and 111 

(64.7%) with secondary infertility. The age range was 30–55 

(mean 47.7 ± 3.5) years for the primary infertility group and 
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33–61 (mean 47.2 ± 6.8) years for the  secondary infertility 

group (see Table 1). The hormonal pattern of infertility as 

shown in Table 2 indicates that 94 (54.34%) of cases had 

hypergonadotrophic hypogonadism and 70 (40.46%) had 

hypogonadotrophic hypogonadism. Only nine (5.20%) showed 

a hormonal profile compatible with hyperprolactinemia. The 

results also show hormonal derangement in both groups 

(see Table 2). Most cases (62.90%) of primary infertility and 

49.55% of  secondary infertility cases had hypergonadotrophic 

hypogonadism, while only 18 (29.03%) of primary infertility 

cases had a hormonal picture consistent with hypogonado-

trophic hypogonadism. This was in sharp contrast with the 

52 (46.85%) cases of secondary infertility having the same 

hormonal profile. There were no statistically significant differ-

ences in mean hormonal parameter values between the various 

hormonal diagnoses in the two groups, except for luteinizing 

hormone (P = 0.01) in those with hypergonadotrophic hypogo-

nadism, testosterone in hypergonadotrophic hypogonadism 

(P = 0.04) and hypogonadotrophic hypogonadism (P = 0.03), 

and prolactin (P = 0.03) and estradiol (P = 0.03) in those 

with hypogonadotrophic hypogonadism (see Table 3).

Discussion
Male infertility is involved in a sexually paired couple’s inability 

to conceive in a significant number of cases, with estimates in the 

range of 40%–50%. In our environment, infertility is associated 

with self-pity, guilt, anxiety, misery, feelings of worthlessness 

and unwholesomeness, and at the extreme end, suicide.1,2,6,7 

Infertility is defined as the inability to achieve a pregnancy 

within a specified period of time, usually 1 year, despite regu-

lar and adequate unprotected sexual intercourse. Five to seven 

percent of all consultations at urology clinics in Nigeria are for 

male infertility, which affects 20%–25% of married couples.

Infertility in males is reported to be common in the age 

group of 35–54 years, with an incidence of 8%–12% in vari-

ous parts of the world.14 The incidence of male infertility 

was reported in one study1,15 to be 20%–30% from various 

centers in Nigeria.10 The majority of cases (78.3%) were 

reported to be due to secondary infertility. This study agrees 

with our finding of an incidence of 64.20% at an age of 

47.7 ± 3.5 years for primary infertility and 47.2 ± 6.8 years 

for secondary infertility. This observation is also consistent 

with another finding of a pregnancy rate at age 38–45 years 

twice that at age 48–54 years, and a probability of pregnancy 

at age 45 years of 67%.

However, the mean age of primary infertility in this 

study may not be consistent with the African culture of early 

marriages, whereby one would expect problems with child-

bearing to be identified very early on in marriage. However, 

many studies have shown that this could be due to late pre-

sentation at hospital after alternatives have been explored. 

Again, the tendency of Nigerian males to embrace Western 

education in the recent past has markedly increased the male 

age of marriage to 40 ± 5 years. This is in contrast with the 

precolonial and early colonial periods when men married 

before the age of 25 years.

Our findings show that there is a preponderance of 

 secondary infertility in a ratio of 2:1 compared with primary 

infertility. This may be attributable to a high incidence of 

urogenital tract infections which may be contracted through 

intercourse before and during marriage. This is consistent 

with findings in Sub-Saharan Africa, as well as reports 

from Latin America, where secondary infertility is more 

common.16,17

Male factors have been shown in several studies to be 

responsible for more than half of the causes of infertility in 

Nigeria.1,15 Because hormonal factors appear to be a major 

contributor to male infertility worldwide, and in this particu-

lar study, it is important that the hormonal assay be among 

the first-line investigations in cases of male infertility.

In over 25% of cases of infertility, more than one factor 

may be responsible for the childlessness, while the etiology 

of infertility is idiopathic in 4% of cases. The commonest 

cause of infertility among men in this situation is anxiety.3 

Table 1 Mean values of age and infertility profiles

Variables Primary 
infertility

Secondary 
infertility 

P value

cases (n) 62 (35.3%) 111 (64.5%) –
Age (years ± sD) 47.7 ± 3.5 47.2 ± 6. 8 0.4
Follicle stimulating 
hormone

19.9 27.8 0.1

Luteinizing hormone 23.7 21.4 0.6
Prolactin profile 29.1 33.9 0.6
Testosterone 3.9 4.3 0.9
estradiol 29.1 26.2 0.6

Abbreviation: sD, standard deviation.

Table 2 hormonal changes of infertility by group

Type of  
abnormality

Primary 
infertility

Secondary 
infertility

Total P value

hypergonadotrophic 
hypogonadism

39 (62.90%) 55 (49.55%) 94 (54.3%) 0.4

hypogonadotrophic 
hypogonadism

18 (29.03%) 52 (46.85%) 70 (40.5%) 0.1

hyperprolactinemia 5 (8.07%) 4 (3.60%) 9 (5.2%) 0.6

Total 62 (100%) 111 (100%) 173 (100%)
grand total 62 (35.30%) 111 (64.70%) 173 (100%)
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Other causes include ignorance, azoospermia, severe 

 oligospermia, erectile dysfunction, and varicoceles.1,3,7 Vas 

deferens and epididymal factors may also be significant 

 etiologic factors in Nigeria as in other third world countries 

due to a high incidence of chronic urinary tract infections.

In combined data from over 5000 infertile couples, 30% 

of problems were related to ovulation and 22% to seminal 

defects. Hormonal factors potentially contribute in about 

50% of couples investigated.18 Ovulatory disorders, hormonal 

disorders, endometriosis, and genital tuberculosis have been 

shown to be common causes of infertility in Nigeria.19

The hormonal pattern of hypogonadotrophic hypogonad-

ism is characterized by underproduction of follicle- stimulating 

hormone and luteinizing hormone, which prevents the devel-

opment of functional testes, and testosterone production is 

severely impaired. Loss of libido and erectile dysfunction are 

common complications resulting from the condition. Other 

causes of hormonal dysfunction that could be responsible 

for 27.3% of cases of primary infertility are functional hypo-

thalamic disorders as a result of anxiety and hypertension. 

This is usually due to disturbances in the thyroid gland and 

hypothalamo-hypopyseal-adrenal system.

Eating disorders, such as anorexia, bulimia, and excessive 

alcohol consumption (many males who are childless tend to 

find solace in alcohol), are often associated with infertility. 

Very rarely, the cause of hypogonadotrophic hypogonadism 

in primary infertility is pituitary infantilism, which is char-

acterized by delayed secondary male sexual characteristics 

and a micropenis, and low or absent serum levels of follicle-

stimulating hormone and testosterone. In most cases, the 

cause of hypergonadotrophic hypogonadism is idiopathic. 

Unfortunately, this abnormal hormonal pattern accounts for 

infertility in more than half of cases, as well as being the 

commonest pattern observed in both primary and secondary 

infertility. This was observed to be commoner (62.90%) in 

primary infertility. Hypergonadotrophic hypogonadism is 

characterized by high serum follicle-stimulating hormone and 

luteinizing hormone levels, with a corresponding low level of 

sex hormone (testosterone) and severe asthenoligospermia.

Production of gonadotrophin-releasing hormone in 

hyperprolactinemia is markedly impaired, thus inhibit-

ing steroidogenesis. This will affect thyroid, adrenal, and 

testicular steroids, including testosterone production and 

 spermatogenesis. Hyperprolactinemia was seen in 5.2% of 

our patients. Our study also demonstrated that hyperpro-

lactinemia is more likely in primary infertility, although 

the difference was not significant when compared with 

secondary infertility, with many (88%) of the primary 

and secondary infertility cases presented with clinically 

distressing gynecomastia, hypovolemic testes, and reduced 

libido, in contrast with men having secondary infertility 

who are more likely to appear physically unchanged and 

most of the time retain their normal libido. The mecha-

nisms by which hyperprolactinemia may lead to seminal 

disorders has been highlighted by several investigators.18–23 

It is important to mention that these studies showed that 

increased prolactin may render the testes less responsive 

to the effects of gonadotrophin when given exogenously to 

induce spermatogenesis.

It is important to mention that, in addition to hormonal 

derangement, there are other factors that can cause  infertility. 

These factors include overweight, excessive exercise, 

hormone-disrupting chemicals, drugs, stress, chronic endo-

crine illnesses, and metabolic syndrome, with an incidence 

of 25.30%. Excessive exercise, heavy smoking, weight gain, 

and chronic illness have been established to be more associ-

ated with secondary than primary infertility.

Unpublished studies have shown that the cost of 

 investigation of male infertility is quite high and easily not 

accessible to the average Nigerian. The recently determined 

minimum wage in Nigeria is 18,000 Naira (US$116) per 

month compared with the previous minimum wage of 

7500 Naira (US$48.40). The cost of hormone profiling 

alone in the public health institutions is about 35,000 Naira 

(US$226) which may explain why some of these patients 

were lost to follow-up. It is important that government 

and  nongovernmental organizations assist in the proper 

management of male infertility in Nigeria and Africa.

Table 3 P values of hormonal pattern in primary and secondary infertility diagnosis

Diagnosis Age FSH LH Prolactin Testosterone Estradiol

hypergonadotrophic 
hypogonadism

0.45 0.06 0.01 0.40 0.04 0.50

hypogonadotrophic 
hypogonadism

0.71 0.58 0.39 0.03 0.03 0.03

hyperprolactinemia 0.06 0.60 0.60 0.06 0.06 0.60

Abbreviations: Fsh, follicle-stimulating hormone; Lh, luteinizing hormone.
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Conclusion
In conclusion, a hormonal profile should be done in all cases 

of male infertility and should serve as a gold standard in the 

diagnosis of this disorder. Hormonal manipulation is a poten-

tially successful strategy in the management of infertility.

Disclosure
The authors report no conflicts of interest in this work.
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