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Abstract
Objective: Infertility is one of the most common reasons for consultation in gynecology services. This study aimed to assess the prevalence and associated factors of women’s 

infertility in Garoua City, North region, Cameroon in other to guide its prevention and treatment. 

Materials and methods: This cross-sectional study was conducted in the gynecology services of Military and Regional Hospitals of Garoua and women coming for medical 
consultations were included. The variables studied including socio-demographic characteristics, style of life, and infertility statuses were assessed using a well-structured and 
validated questionnaire. Mycoplasma infections were assessed in vaginal swabs using Mycoplasma Culturing, Identification Kit whereas, chlamydia infections were detected in 
serum by enzyme-linked immunosorbent assay (ELISA) Kit. Hormone levels including follicle-stimulating (FSH), luteinizing (LH), and estradiol bloods serum were determined by 
Immunofl uorescence. 

Results: A prevalence rate of 9.52% (n = 62) of women infertility was recorded in this study. Primary infertility was more prevalent (58%) compared to secondary infertility (42%). 
The lifestyle mode of the women with infertility revealed the presence of those with high body mass index (22.6%), alcohol consumption (22.6%), and obesity (8.1%). U. urealyticum 
and C. trachomatis infections were the most common with 29.9% (n = 18) and 27.4% (n = 17) respectively. The hormonal mean values of 6.84 ± 5.41 IU/L, 12.44 ± 10.99 IU/L, 12.59 
± 6.21 pg/L, and 1.8 for FSH, LH, Estradiol and LH/FSH ratio respectively were found. Most women with infertility had normal hormone values of 79%, 74.2%, and 67.7% for FSH, 
Estradiol, and LH respectively (Table 5). High values of LH (27.4%) FSH (6.5%), and Estradiol (6.5%) and low values of Estradiol (19.4%), FSH (14.5%), and LH (4.8%) were also recorded. 

Conclusion: Considering various associated factors for women’s infertility, this showed the important contribution of lifestyle mode, sexually transmitted diseases, the variability 
on the hormone balance, and LH/FSH ratio.
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 Introduction

Infertility is one of the most important complications in 
gynecology and has been recognized as a global public health 
issue worldwide [1-3]. It is characterized as the incapacity to 
achieve pregnancy after one year of unprotected intercourse 
[1] and is divided into primary and secondary categories based 
on the presence or absence of a previous pregnancy [1]. Both 
female and male factors expose couples to infertility whereas, 
menstrual, ovulation disorders, and uterine factors are among 
the most common causes of female infertility [2]. Infertility 
has increased signifi cantly by 0.37% per year [1] and prevalence 
ranges between 5% - 30% worldwide [1]. In 2022, the World 
Health Organization (WHO) reported that 15% of reproductive-
aged couples worldwide are affected by infertility [4].

The causes of increasing infertility may include obstetrical 
history, smoking, and drinking patterns, changing family 
circumstances, having a child at a later age, the excessive 
use of contraception, illegal and legal abortion, adverse social 
conditions, climate-related factors, geographical areas, and 
possibly genetic variation [1]. In addition, some major risk 
factors have attracted much concern such as age, menstruation, 
BMI index, lifestyle, microbial infections, sex hormones, and 
environmental factors are considered to be leading to infertility 
[3,5]. 

Therefore, infertility prevalence depends on the age group 
examined, the definition of infertility, the geographical areas 
involved, the composition of the population studied, the 
selection criteria, the unit of measurement and relationship 
status, and the method of prevalence calculation used [1-6]. 

In addition, accurate assessment of the prevalence and 
various etiologies and or risk factors of infertility are required 
to plan appropriate strategies for prevention, treatment, and 
management of its health and socio-economic consequences. 

In Cameroon, the prevalence rate of infertility ranges from 
15% to 30% and secondary infertility is twice as common as 
primary infertility [5]. A study by Egbe, et al. [7] conducted 
in Douala, reported an infertility prevalence of 19.2% and 
mentioned that sexually transmitted diseases, dysmenorrhea, 
and abortion history increased the risk of infertility. However, 
there is a lack of data on infertility in the North Region. This 
study aimed to investigate the prevalence of infertility and 
analyzed the socio-demographic, behavioral, and reproductive 
factors associated with infertility in Cameroon to guide its 
prevention and treatment. 

Materials and methods

Study population and data collection 

A cross-sectional and descriptive study was conducted 
involving two public health clinics in Garoua, Cameroon from 
July to October 2022 to investigate the prevalence and risk 
factors associated with infertility in Garoua, North region, 
Cameroon. The study population consisted of probable infertile 
couples referring to the gynecology services of the Military and 
Regional Hospitals of Garoua. These hospitals were selected 

since they are the main and only hospitals that provide 
infertility services in the North Region. Non-probabilistic 
and consecutive sampling method was used. The inclusion 
criteria included all probable infertile women referred to 
both hospitals for specialized medical consultation, and the 
exclusion criteria included the unwillingness to participate 
in the study. The data were collected by a researcher-made 
questionnaire based on previous studies. The questionnaires 
were completed using interviewing in a closed room after 
ensuring the confi dentiality of the information and the way 
the information would be used in this research. A part of the 
questionnaire, which included specialized questions, was 
extracted from the medical documents of the subjects and 
entered into the questionnaire. The questions were in two 
parts; the fi rst part included demographic pieces of information 
about women including age, education level, occupation, body 
mass index (BMI), presence of underlying diseases, smoking, 
alcohol consumption, etc. The fertility data of the couples were 
also recorded in the second part. The infertility data included 
information on the type (primary, secondary) and duration 
of infertility, and regularity in menstruation. After this step, 
women presenting infertility were selected and subjected to 
microbial and hormone parameters assessment. 

Hormone titration

Four milliliters of venous blood were collected into a dry tube 
for  sex hormone determination including Follicle Stimulating 
Hormone (FSH), Luteinizing Hormone (LH), and estradiol 
using an Immunofl uorescent assay technique and reagents 
(Finecare diagnostic products, Dhaka, Bangladesh). The test 
uses a sandwich immunodetection method where the detector 
antibodies in the buffer bind to antigens in the sample forming 
antigen-antibody complexes, and migrate onto nitrocellulose 
matrix to be captured by the other immobilized antibodies on 
a test strip. The complexes will lead to a fl uorescence signal 
by detector antibodies which is processed by the instrument to 
show hormone concentration in a sample. 

Concerning quality control, each Finecare TM LH Rapid 
quantitative test cartridge contains internal control that 
satisfi es routine quality control requirements. This internal 
control was purchased each time a test sample was done. The 
control test cartridge was inserted and read by the Finecare TM 
FIA System. An invalid result from the internal control causes 
an error message on the Finecare TM FIA System indicating 
that the test should be repeated.

Microbial analysis

Genital mycoplasmas detection: High vaginal swabs were 
taken from each subject enrolled in the study using sterile 
cotton swabs. Each swab was inoculated to one diluent vial 
(provided by the kit). Diluent vials were then recapped and 
sent to the laboratory for processing. Genital Mycoplasmas 
detection was done using Mycoplasma Culturing, Identification, 
Enumeration, and Susceptibility Kit (Mycoplasma IES kit – 
Autobio Diagnostics – China). The Mycoplasma IES kit is based 
on cultivation and biochemical reactions. Urea is decomposed by 
the urease enzyme produced by U. urealyticum with the release 
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of NH3. For the detection of M. hominis, arginine is decomposed 
by the Arginase enzyme produced by the organism and releases 
NH3. Then NH3 causes an increased pH of the liquid medium. 
The corresponding color change of the indicator was used to 
judge the result. 

Briefl y, culture media were prepared by mixing the freeze-
dried powder vial (peptone of bovine origin and beef heart 
infusion) and the inoculated diluent vials (both provided by the 
kit). The procedure was done according to the manufacturer’s 
instructions. Each inoculated diluent vial was added to one of the 
freeze-dried powder vials (both were provided by the kit). After 
well shaking and complete dissolution, 100 μL of the mixture 
was added to each well of the strip by automatic pipetting. Strip 
was then shaken gently then each well was covered with one 
drop of mineral oil. The strip was then covered and incubated 
at 37 °C for 24 h. The change in color of the well to red color 
indicated a positive reaction and microbial growth.

Chlamydia trachomatis genital infection: Detection of 
Chlamydia trachomatis Specifi c IgG by ELISA Circulating anti- 
C. trachomatis IgG antibodies was detected in serum of women 
by ELISA technique (enzyme-linked immunosorbent assay) 
using DRG Chlamydia Trachomatis IgG Kit (DRG International 
Inc., U.S.A.). The kit provides all necessary materials for 
the qualitative determination of IgG-class antibodies to C. 
trachomatis in serum. The DRG C. trachomatis IgG ELISA kit is 
a solid phase ELISA. 

The manufacturer’s instructions were followed for sample 
collection and preparation, assay technique, calculation, and 
result interpretation. Venipuncture was used to collect blood, 
which was then allowed to clot before the serum was separated 
at room temperature using centrifugation. The specimens were 
kept at –20°C. Every patient sample was diluted 1:100 with 
sample diluent before assaying. To utilize 10 μL of specimen, 
for example, mix 1 mL of sample diluent thoroughly, let 
it stand for 15 minutes, and then mix it again before using. 
The wash solution was diluted (1/20) with new, germ-free 
redistilled water before the test was started. Before being used, 
all of the chemicals and the necessary quantity of strips were 
allowed to come to room temperature. The kit’s dissemination 
and identifi cation strategy was thoughtfully created for each 
specimen and control. 

The following formula was used for absorbance (A) values: 

10ODA
CO

  , 

Where, OD: Optical Density; CO: Cut-off value

I. Interpretation of the results waPositive, when Patient 
absorbance values more than 10% above CO, 

II. Grey zone: when Patient absorbance values from ± 10% 
(CO), the test was repeated 2 - 4 weeks later - with new 
patient samples. Results in the second test again in the 
grey zone conclude to negative, 

III. Negative: Patient absorbance values more than 10% 
below CO.

Ethical consideration

Research authorization was obtained from the University 
of Ngaoundere, the Biomedical Sciences Department, and the 
ethical committee respectively. Administrative authorization 
was obtained from Garoua Regional Health Offi ce and Garoua 
Regional Hospital. Written informed consent was obtained from 
each of the woman studies. The research method, objectives, 
and the period of study were explained to the subjects. They 
were then enrolled in the study and were asked to reply to 
questions honestly. Informed consent of each adult participant 
was obtained before blood sample collection. 

Statistical analysis

The data were analyzed using XLStat Addinsoft software 
version 16.0. The mean and standard deviation (SD) were 
used to determine and describe the quantitative variables. 
Distributions of quantitative variables were analyzed with the 
Shapiro-Wilk test. Mean values of continuous variables were 
compared with non-parametric tests: Mann-Whitney U-test. 
Distributions of qualitative variables were compared with 
the chi-square test and Fischer exact test. The threshold of 
statistical signifi cance for all the tests was set at p < 0.05.

Results and discussion

Socio-demographic characteristics of respondents 
and prevalence of infertility

Out of 651 consultations made at the gynaeco-obstetrics 
department of the Garoua Regional Hospital and the Garoua 
Military Hospital from July to October 2022, 62 (9.52%) women 
were consulted for infertility and were included in this study 
and the socio-demographic characteristics are illustrated in 
Table 1. The table shows that the most represented age group 
was 20-30 years (69.35%) with the mean age of the infertile of 
25 years. Married women were the most represented (98.39%). 
The majority (70.97%) were housewives and 82.26% were 
monogamous. Similarly, in terms of type of infertility, primary 
infertility (58%) predominated over secondary infertility 
(42%). Concerning the age group our results are slightly of 
those Ahmadi, et al. [8] in Iran reporting the predominance 
of mean age of the infertile of 31 (19–40) years. Other studies 
reported the dominance of the 30 to 39 years age group [9,10].

Infertility is a main socio-economic, demographic, 
reproductive health, and clinical issue affecting millions of 
people of reproductive age worldwide. Infertility also can cause 
signifi cant fi nancial loss and emotional stress [11]. Despite this 
reality, infertility in low-resource countries is still a poorly 
researched and ignored subject [2]. This cross-sectional study 
demonstrated that the infertility prevalence in a sample of 
women in Garoua City was about 9.62%. These results are 
less than the reports from Sudan, 13% [12], Gambia, 14.3% 
[13] Cameroon, 19.2% [7], 15% - 30%, [5] Korea, 19.42% [14], 
Ethiopia, 20% [15], Nigeria, 23.9% [16], Buea, Cameroon, 24% 
[10], Ukraine, 25.4% [6]. 

In this study, a predominance of primary infertility (58%) 
which is the same as in other studies in Sudan [12]. In contrast, 
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our results are different from those of Tiagha, et al. [10] in Buea, 
Cameroon (31% versus 69%) several authors and particularly 
in most Middle East and North Africa [13,16,17] reporting a 
predominance of secondary infertility. This difference in the 
percentage of women with primary or secondary infertility 
in these countries is likely infl uenced by the causes of 
infertility in that region. However, we also noted the high 
proportion of primary infertility which is mostly associated 
with high bacterial infections such as mycoplasma, chlamydia, 
gonorrhea, and syphilis [9,10].

Our study revealed age extremes of 15 and 40 years with 
the mean age of infertility ranging from 26 to 31 years. This 
result is similar to those found by authors [10,13,16]. This 
may be explained by the fact that women are concerned about 
their fertility because at this age the probability of being 
fertile or conceiving is high. Married women were the most 
represented (98.39%) and this could be explained by the fact 
that a given bird in a household is more solicited. Of the 62 
cases, 27 women had attended secondary school. The majority 
(82.26%) of the patients were monogamous. This can be 
explained by the fact that young couples with medium levels 
of education have few social and fi nancial constraints, and are 
much more concerned about their health. On the other hand, in 
polygamous households, the increase in family size increases 
the couple’s fi nancial pressure. About 70.97% of the patients 
were housewives, which is close to the results of Dattijo, et 
al. who found 62.7% [16]. This can be explained by the socio-
cultural habits of the population in this part of the country, 
where women tend to stay at home to look after the family and 
children.

The distribution of the type of infertility with the duration 
of infertility (Figure 1a) and age class (Figure 1b). However, 
we observe that patients with primary infertility consult 
doctors after 1 to 2 years of living together (5.81%) compared 
to 14.52% in secondary infertility; on the other hand, patients 
with secondary infertility consult after 3 to 4 years of living 
together, i.e., 16.13% compared to 8.06% in primary infertility 
(p > 0.05). On the other hand, we note that secondary infertility 
is mostly found in women aged from 31 to 40 years. 

In the present study, there was a signifi cant association 
between level of education and duration of infertility. Women 
with a medium or low level of education had a longer duration of 

infertility, whereas women with a high level of education went 
to the hospital very quickly for treatment. The observations 
have been reported by authors [18].

Associated factors of infertility couples 

Lifestyle: The lifestyle mode of the women with infertility 
revealed the presence of about 60% of non-recommended 
habits (Table 2) characterized by a high body mass index 
(22.6%), alcohol consumption (22.6%), and obesity (8.1%). 

When we look at the relationship between patients’ lifestyle 
and socio-demographic characteristics, we fi nd that only 
patients’ age and education level had a signifi cant association 
with alcohol consumption (p = 0.0016), x2 = 12.86) and weight 
loss (p = 0.013; x2 = 10.78) respectively (Table 3). Authors 
reported the place of some medical history and examination 
including overweight, obesity, and alcohol consumption as 
causes of infertility [9,19]. In this study, overweight and 
alcohol-consuming women were the most represented with 
the same frequency of 22.6%. This is in agreement with 
literature where alcohol consumption induced reduction of 
the FSH secretion, and suppression of folliculogenesis and 
ovulation [19]. 

Obesity and high BMI, are recognized as causes of menstrual 
and ovulation disorders and it is suggested that hormonal 
imbalance resulting in certain body features can be linked to 
the pathogenesis of polycystic ovary syndrome, PCOS [20]. The 
same authors found a signifi cant association of PCOS among 
overweight and obese patients compared to those with normal 
BMI.
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Figure 1: Distribution of the infertility type among the women with duration of infertility 
(a, left) and women age class (b, right).

Table 1: Socio-demographic characteristics of women with infertility (n = 62).

Variables Modality Number Percentage
Age group [15-20[ 5 8.33

[20-30[ 43 69.35

[30-40] 14 23.33

Occupation Grower 3 4.84

Civil servant 15 24.19

Housewives 44 70.97

Marital status Cohabiting 1 1.61

Married 61 98.39

Matrimonial regime Monogamy 51 82.26

Polygamy 11 17.74

Level of study None 5 8.06

Primary 16 25.81

Secondary 27 43.55

Higher 14 22.58

Type of infertility Primary 36 58.00

Secondary 26 42.00

Table 2: Distribution of diff erent lifestyles of women with infertility.

Lifestyle Yes No
Alcohol 14(22.6) 48(77.4)

Obesity 5(8.1) 57(91.1)

High BMI 14(22.6) 48(77.4)

Weight loss 4(6.6) 57(93.4)

Total 37(59.67) 25(40.32)

BMI: Body mass index
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Microbial factors: Concerning microbial infections, U. 
urealyticum and C. trachomatis infections were the most common 
with 29.9% (n = 18) and 27.4% (n = 17) respectively, while 
29.0% (n = 18) of the latter were not infected (Table 4). 

In the present study prevalence of anti-C. trachomatis IgG in 
asymptomatic infertile was 27.4%. Specifi c anti- C. trachomatis 
IgG, infertile women, determined by immunoenzymatic assay, 
was 31.1% in Egypt [21] and 39% in Ghana [22] which was 
similar to the present study. In contrast, these results were 
higher than those of the United States of America estimated 
to range from 5% to 15%, and those of the United Kingdom at 
16% [23]. These were also higher than those of Piscopo, et al. 
in Brazil, 3.7%, [24], Al-Ramahi, et al. in Jordan, 3.9% [25], 
Li, et al. in China 5.9% [26], Alfarraj, et al. and Kamel. 8.0% 
and 9.84% respectively in Saudi Arabia [23,27], Nwankwo and 
Sadiq in Kano, Nigeria, 9.6% [28], Sameni, et al. in Tehran, 
13.8%, [29], Ahmadi, et al. in Iran, 14%, [8] Oloyede et al. in 
Lagos, Nigeria, 18.2% [30]. 

Among Cameroonian infertile women, the prevalence of C. 
trachomatis infection ranged from 7.0% [5], 50.3% [7] to 92% 
[31] depending on the method of diagnosis, the study area, the 
sampling size, and procedures. Authors of all previous studies 
concluded that C. trachomatis plays a role in infertility but did 
not signifi cantly differ by case/control status. Several authors 
reported that bacterial infections such as C. trachomatis, M. 
genitalium, Neisseria gonorrhoeae, and U.urealyticum could 
be associated with the infertility of couples [5], [10,20,29]. 
Chlamydia trachomatis is the most common bacterial cause 
of sexually transmitted infections and authors revealed 
that genetic predisposition and host immune response play 

important roles in the pathogenesis of long-term complications 
[21-31]. 

Concerning mycoplasma infections the prevalence rate of 
29.9% (U. urealyticum) and 4.8% (M. hominis) were recorded in 
this study. Concerning U. urealyticum, the prevalence of 3.23% 
in Nigeria [32], 4.28% in Iran [33], 9.0% in Brazil [24], 9% in 
Douala, Cameroon [7], and 23.1% in Tehran [29] lower than 
those of this study was recorded. Simultaneously, the M. hominis 
infection prevalence of 3.14% in Iran [33], 5.7% in Brazil [24], 
6.45% in Nigeria [32] and 12.3% in Douala, Cameroon [7] were 
registered. Excepted both species studied in the present works, 
Ureaplasma parvum and Mycoplasma genitallium have always 
been identifi ed among infertile women. The prevalence rate of 
M. genitalium of 8% in Iran [8], and 13.8% in Tehran [29] was 
recorded. 

In the present study, we noticed the predominance of 
mycoplasma infections compared to chlamydia among infertile 
women. The same observation has been reported by other 
authors [5,24,29] while, others reported the adverse results 
[7,8]. Hence, mycoplasma and chlamydia infections would be 
one of the main causes of infertility among patients received 
for infertility in the Regional and Military Hospitals of Garoua. 
This is explained by the fact that at the beginning, the infection 
was asymptomatic and the women let the disease linger 
without knowing it, and this affected their fertility.

The statistical analysis between these infectious agents 
and socio-demographic characteristics was performed and no 
signifi cant association was obtained (Table 3). However, these 
infections are much more prevalent in patients aged 21–30 
years, with secondary education, and married in monogamous 
relationships. Similarly, none of the infections studied had 
a signifi cant impact on infertility duration (p = 0.622), cycle 
regularity (p = 0.642), and miscarriage (p = 0.657) (Table 5).

Hormonal factors: The hormonal parameters were 
explored in this study and the mean values were 6.84 ± 5.41 
IU/L, 12.44 ± 10.99 IU/L, 12.59 ± 6.21 pg/L, and 1.8 for FSH, 

Table 3: Statistic association of socio-demographic characteristics of women with lifestyle.

Modalities
Alcohol n(%) Overweight n(%) Obesity n(%) Weigh loss n(%)

Yes No Yes No Yes No Yes No
Age 

[15-20] 0(0) 5(8.1) 1(1.6) 4(6.5) 0(0) 5(8.1) 1(1.6) 4(6.5)

[20-30] 6(9.7) 37(59.7) 11(17.7) 32(51.6) 3(4.8) 40(64.5) 1(1.6) 42(67.7)

[30-40] 8(12.9) 6(9.7) 2(3.2) 12(19.4) 2(3.2) 12(19.4) 2(3.2) 12(19.4)

Statistics P1 = 0.0016; χ2 = 12.82 P2 = 0.673 ; χ2 = 0.79 P3 = 0.54 ; χ2 = 1.24 P4 = 0.125 ; χ2 = 4.16

Occupation 

Housekeeper 8(12.9) 36(58.1) 8(12.9) 36(58.1) 2(3.2) 42(67.7) 2(3.2) 42(67.7)

Employee 5(8.1) 10(16.1) 6(9.7) 9(14.5) 3(4.8) 12(19.4) 1(1.6) 14(22.6)

Grower 1(1.6) 2(3.2) 0(0) 3(4.8) 0(0) 3(4.8) 1(1.6) 2(3.2)

Statistics P1 = 0.432 ; X1
2 = 1.68 P2 = 0.137 ; X2

2 = 3.97 P3 = 0.143 ; X2
3 = 3.9 P4 = 0.145 ; X2

4 = 3.86

Level of education

No 1(1.6) 4(6.5) 0(0) 5(8.1) 0(0) 5(8.1) 2(3.2) 3(4.8)

Primary 4(6.5) 12(19.4) 3(4.8) 13(21.0) 0(0) 16(25.8) 0(0) 16(25.8)

Secondary 5(8.1) 22(35.5) 5(8.1) 22(35.5) 4(6.5) 23(37.1) 1(1.6) 26(41.9)

Higher 4(6.5) 10(16.1) 6(9.7) 8(12.9) 1(1.6) 13(21.0) 1(1.6) 13(21.0)

Statistics P1 = 0.89; X1
2 = 0.62 P2 = 0.161; X2

2 = 5.14 P3 = 0.32; X2
3 = 3.52 P4 = 0.013; X2

4 = 10.78

Table 4: Distribution of infectious agents among the study population.

Infectious agent Number Percentage (%)
Chlamydia trachomatis 17 27.4

Ureaplasma urealyticum 18 29.9

Mycoplasma hominis 3 4.8

Mycoplasma coinfection 6 9.7

Absence of infection 18 29.0
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LH, Estradiol, and LH/FSH ratio of respectively were found. 
Most women with infertility had normal hormone values of 
79%, 74.2%, and 67.7% for FSH, Estradiol, and LH respectively 
(Table 6). Nevertheless, high values of LH (27.4%) FSH (6.5%), 
and Estradiol (6.5%) and low values of Estradiol (19.4%), FSH 
(14.5%), and LH (4.8%) were also recorded. 

The mean values of 6.84, 12.44 IU/L, and 12.59 Pg/L for 
FSH, LH and Estradiol respectively and the LH/FSH ratio of 
1.8 was obtained in women infertility. The similar values of 
FSH (6.40 and 6.46 IU/L), LH (8.35 and 10.15 IU/L), LH/FSH 
ratio (1.2 and 1.7), and the higher estradiol (28.10 pg/L) were 
obtained by authors [20], [34]. These results revealed an 
increased level of LH and estradiol and decreased FSH levels in 

women with infertility. Similar observations have been carried 
out in the literature using other hormones and explained that 
hormonal imbalance in women with infertility characterized 
by increased levels of AMH and LH, estradiol, and testosterone 
and decreased FSH levels could be mainly caused by polycystic 
ovary syndrome [20] that has not been expected in this study. 

Female infertility occurs in about 37% of all infertile 
couples and authors mentioned that ovulatory disorders 
account for more than half of these [35]. Polycystic ovary 
syndrome is a highly prevalent endocrine and metabolic 
disorder among reproductive-aged women, leading to female 
infertility and characterized by oligomenorrhea or amenorrhea, 
hyperandrogenism, [20] and variability in LH: FSH ratio [34]. 

Table 6: Distribution of patients according to hormones blood level.

Hormones Min-Max Normal High Low Shapiro-wilk*
FSH (IU/L) 0.8–35.2 49(79.0) 4(6.5) 9(14.5) 0.00

LH (IU/L) 2.15–35.2 42(67.7) 17(27.4) 3(4.8) 0.0027

Estradiol (pg/L) 43.0–97.0 46(74.2) 4(6.5) 12(19.4) 0,001

LH/FSH ratio 1.8 / / / /

*Values represented in the table are p - values to the Shapiro-wilk test ; /: Not determined;

Table 7: Distribution of socio-demographic characteristics with hormones.

Characteristics
FSH LH Œstradiol

p - value
Normal Anormal Normal Anormal Normal Anormal

Age (Year)

[15-20] 4(6.5) 1(1.6) 2(3.2) 3(4.8) 4(6.5) 1(1.6)

[20-30] 35(56.5) 8(12.9) 29(46.8) 14(22.6) 31(50.0) 12(19.4)

[31-40] 10(16.1) 4(6.5) 11(17.7) 3(4.8) 11(17.7) 3(4.8) 0.847

Duration of infertility (Year)

1-2 20(32.3) 5(8.1) 18(29.0) 7(11.3) 19(30.7) 6(9.7)

3-4 12(19.4) 3(4.8) 13(21.0) 2(3.2) 13(21.0) 2(3.2)

5-7 12(19.4) 3(4.8) 7(11.3) 8(12.9) 10(16.1) 5(8.1)

> 7 5(8.1) 2(3.2) 4(6.5) 3(4.8) 4(6.5) 3(4.8) 0.428

Type of infertility

Primary 27(43.6) 9(14.5) 22(35.5) 14(22.6) 26(41.9) 10(16.1)

Secondary 22(35.5) 4(6.5) 20(32.3) 6(9.7) 20(32.3) 6(9.7) 0.676

Regularity of the cycle

No 30(60.2) 8(65.1) 27(64.3) 11(55.0) 28(60.9) 10(62.5)

Yes 19(38.8) 5(38.5) 15(35.7) 9(45.0) 18(39.1) 6(37.5) 0.930

Table 5: Association of socio-demographic characteristics of women with infectious agents.

Sociodemographic parameters Chlamydia U. urealyticum M. hominis Co-infection*
Age 

[15-20] 1(6.3) 2(5.9) 1(7.7) 1(10)

[20-30] 10(62.5) 25(73.5) 9(69.2) 7(70)

[30-40] 5(31.3) 7(20.6) 3(23.1) 2(20)

Statistics
P = 0.621
X2 = 0.95

P = 0.682
X2 = 0.77

P = 0.998
X2 = 0.01

P = 0.955
X2 = 0.09

Occupation 
Housekeeper 12(75) 26(76.5) 9(69.2) 7(70)

Civil servant 3(18.8) 6(17.6) 3(23.1) 2(20)

Farmer 1(6.3) 2(5.9) 1(7.7) 1(10)

Statistics P = 0.818 ; X2 = 0.4
P = 0.402
X2 = 1.82

P = 0.864
X2 = 0.29

P = 0.689
X2 = 0.74

Matrimonial status
Monogamy 15(93.8) 28(82.4) 12(92.3) 9(90)

Polygamy 1(6.3) 6(17.6) 1(7.7) 1(10)

Statistics
P = 0.162
X2 = 1.95

P = 0.983
X2 = 0.01

P = 0.286
X2 = 1.14

P = 0.484
X2 = 0.49

Co-infection* = U. urealyticum + M. hominis
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Other factors could explain the abnormal (low or high) values 
obtained. For example, Petrglia, et al. [19] reported that 
alcohol consumption induced reduction of the FSH secretion, 
and suppression of folliculogenesis and ovulation. Similarly, 
Khmil, et al. [20] observed that the LH/FSH ratio was 30.35% 
higher in women with Class 2 obesity than in the group of 
women with normal weight. De Pergola, et al. [36] reported 
that fertile women with high body mass index have lower 
FSH, LH, and estradiol levels in the early follicular phase, 
with a possible direct inhibitory effect on gonadotropin and 
estradiol production, and other hormones leading to infertility. 
Statistical analysis with some socio-demographic parameters 
revealed no signifi cant relationship with age, duration of 
infertility, and type of infertility (p > 0.05). However, it was 
found that high values of all hormones studied were found in 
patients aged 21-30 years and with primary infertility (Table 7). 
Regarding the relationship between the hormonal profi le and 
the regularity of the menstrual cycle, there was no signifi cant 
association. Regarding LH and type of infertility, we found no 
signifi cant relationship. This result is similar to other studies 
reporting the absence of a relationship between LH level and 
type of infertility [37].

Conclusion

The present study aimed at detecting some risk factors for 
infertility among women undergoing medical consultations 
with gynecologists in the city of Garoua. We observed that 
about 9.52% of these women suffered from infertility and the 
main risk factors included excessive alcohol intake, Ureaplasma 
urealyticum, Mycoplasma hominis and Chlamydia trachomatis 
infections associated with slight variations in hormone levels 
(LH and Oestradiol). These results highlight the need to increase 
awareness campaigns on infection prevention methods.
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available from the corresponding authors on request.
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