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Abstract

Infertility is a growing public health concern worldwide. While the investigative burden has historically been placed on women,
male factors are implicated in nearly half of all infertility cases. Male infertility is defined as the inability of a male of reproductive
age to achieve a pregnancy with a fertile female partner. Sub-Saharan Africa bears a disproportionate share of this burden, yet
data from northern Cameroon remain largely absent from the scientific literature. This study aimed to describe the
epidemiological and clinical features of male infertility among patients consulting three healthcare facilities in Ngaoundere,
Cameroon. A mixed-design study combining a retrospective review of medical records (January 2020 — June 2023, n=72) and a
prospective cross-sectional survey (June 14 — August 31, 2023, n=46) was conducted at the Ngaoundere Regional Hospital, the
Cabinet Sanitaire La Reference, and the Sunshine Diagnostics Laboratory. Semen analysis was performed in accordance with
WHO 2021 guidelines. Lifestyle and clinical data were collected via standardised questionnaire for the prospective cohort only.
Hormonal assays (testosterone, FSH, LH) were performed on clinically indicated sub-groups. A total of 118 patients were
included (mean age: 35.78 %9 years). Civil servants predominantly teachers constituted the largest occupational group (43.2%).
Pathological semen profiles were identified in 78.0% (92/118) of patients. The leading quantitative anomaly was
oligozoospermia (30.5%; 36/118), followed by azoospermia (12.7%; 15/118). Asthenozoospermia was the predominant
qualitative defect (22.9%; 27/118). Among the 46 prospectively interviewed patients, primary infertility was most prevalent
(56.5%). Stimulant consumption was reported by 32.6% of patients with abnormal profiles. Hormonal evaluation revealed
elevated FSH in 13.6% and elevated LH in 21.2% of patients with pathological semen, exclusively from the abnormal-profile
group for FSH. Male infertility is a significant public health concern in Ngaoundere, predominantly affecting men in their thirties.
Semen abnormalities are highly prevalent (78.0%), with oligozoospermia as the leading defect. Elevated gonadotropins (FSH
and LH) point to primary testicular impairment. Stimulant consumption and psychosocial stress represent modifiable
contributing factors that warrant targeted public health intervention.
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1. Introduction

The World Health Organization (WHO) defines infertility as
a disease of the reproductive system characterised by the failure
to achieve a clinical pregnancy after 12 months or more of reg-
ular unprotected sexual intercourse [1]. Long stigmatised as an
exclusively female affliction, male infertility the inability of a
reproductive-age male to induce gestation in a fertile female
partner [2] has now been firmly established as a major contrib-
utor to the global infertility burden. Current estimates indicate
that approximately 15% of reproductive-age couples worldwide
are affected by infertility, with a male factor identified as the
sole or contributing cause in nearly 50% of cases [3].

In sub-Saharan Africa, a region characterised by what de-
mographers have termed the "infertility belt,” the prevalence
of couple infertility is particularly alarming, ranging between
20% and 40% depending on the geographical area [4]. This
situation is compounded by a high burden of endemic genital
infections, limited access to assisted reproductive technolo-
gies (ART), and persistent socio-cultural barriers that prevent
men from seeking timely consultation. Epidemiological stud-
ies from West Africa confirm this trend, with high rates of
seminal anomalies documented in Senegal and the Demo-
cratic Republic of Congo [4, 5].

The semen analysis comprising the spermogram and sper-
mocytogram — remains the cornerstone of the male infertility
workup, enabling systematic evaluation of sperm concentra-
tion, motility, vitality, and morphology in accordance with in-
ternationally standardised criteria [6]. In Cameroon, the lim-
ited available data on male infertility are concentrated in the
southern regions, particularly Yaounde and Douala [7]. The
Adamawa Region and the wider "Greater North" of Cameroon
remain a genuine epidemiological void on this subject.

This gap is particularly concerning given the specific envi-
ronmental, nutritional, and socio-professional characteristics
of this region including high ambient temperatures, dietary
patterns, and a workforce dominated by civil servants and
drivers which may distinctly influence male reproductive
health. Documenting local epidemiological profiles is there-
fore essential for guiding regional health policies and optimis-
ing clinical management strategies. It is within this context
that the present study was conducted, with the primary objec-
tive of describing the epidemiological and clinical aspects of
male infertility among patients consulting healthcare facilities
in Ngaoundere, Cameroon.

2. Materials and Methods

2.1. Study Design

This study employed a mixed methodological design com-
bining two complementary approaches in order to maximise
both the sample size and the depth of data collected on male

183

infertility in Ngaoundere.

The first component was a retrospective study, involving
the systematic review of medical records and laboratory reg-
isters archived from January 2020 to June 2023 across the
three study sites. This component provided access to a larger
volume of semen analysis data and basic sociodemographic
information, thereby strengthening the epidemiological repre-
sentativeness of the study.

The second component was a prospective cross-sectional
survey, conducted from June 14 to August 31, 2023. During
this period, newly consulting patients were enrolled consecu-
tively and interviewed face-to-face using a structured ques-
tionnaire. This prospective arm enabled the collection of be-
havioural, psychological, and detailed clinical variables that
are not routinely documented in medical registers. Together,
the two components provided a comprehensive picture of the
epidemiological, clinical, and aetiological dimensions of male
infertility in this setting.

2.2. Study Setting

The study was conducted across three healthcare institutions
in Ngaoundere, Adamawa Region, Cameroon, selected for their
complementary roles in the local healthcare system. The Nga-
oundere Regional Hospital is the principal public referral centre
for the region and serves as the main point of consultation for
infertility-related complaints. The Cabinet Sanitaire La Refer-
ence is a private outpatient clinic offering specialised reproduc-
tive health consultations. The Sunshine Diagnostics Biomedical
Analysis Laboratory is a private laboratory providing semen
analysis and hormonal assays, and serves as a referral site for
biological investigations from the other two facilities.

2.3. Study Population and Sampling

The study population comprised male patients of reproduc-
tive age consulting for infertility or referred for seminal ex-
ploration at one of the three study sites. A total of 118 patients
were included: 72 identified retrospectively from archival rec-
ords and 46 enrolled prospectively during the survey period.

Inclusion criteria encompassed: (i) male sex; (ii) reproductive
age; (iii) presenting with a clinical request for semen analysis as
part of an infertility workup; (iv) availability of complete semen
analysis data (retrospective component); and (v) provision of
written informed consent (prospective component).

Exclusion criteria included: (i) refusal to participate in the
study; (ii) reason for consultation unrelated to reproductive
health; and (iii) patients under antibiotic therapy who had not
observed the mandatory therapeutic window prior to semen
collection, as antibiotic use may transiently alter semen pa-
rameters and compromise the reliability of results.
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2.4. Data Collection

2.4.1. Retrospective Component (n=72)

Data extracted from archived medical records and labora-
tory registers included basic sociodemographic variables (age
and occupation) and the complete results of semen analysis
(spermogram and spermocytogram). Given the retrospective
nature of this component, clinical and behavioural information
— including type of infertility, lifestyle habits, medical his-
tory, and psychological factors was not systematically availa-
ble and was therefore not collected from this source.

2.4.2. Prospective Component (n=46)

A structured questionnaire was developed and administered
by the principal investigator during individual face-to-face in-
terviews. The questionnaire collected the following categories
of information: (i) sociodemographic data (age, occupational
category); (ii) lifestyle habits, including the frequency and
type of stimulant consumption (coffee, tea, energy drinks), al-
cohol use, and tobacco use; (iii) medical and surgical history,
including prior urogenital infections, chronic diseases, surgi-
cal interventions (particularly hernia repair or orchidopexy),
and family history of infertility; (iv) psychological factors,
specifically the perceived sources and intensity of psycholog-
ical stress; and (v) sexual behaviour, including the frequency
of sexual intercourse per week. Semen analysis was also per-
formed for all 46 prospectively enrolled patients.

2.4.3. Hormonal Investigations

Hormonal assays — measuring serum levels of testosterone
(n=44), follicle-stimulating hormone (FSH; n=37), and lute-
inising hormone (LH; n=36) were performed on a sub-group
of patients for whom hormonal evaluation was clinically indi-
cated, drawn from both the retrospective and prospective com-
ponents. The variation in sub-group sizes reflects differences
in clinical prescription practices across the three study sites
and patient availability for blood sampling. These assays
therefore do not constitute a systematic investigation of all
118 patients but represent the available hormonal data within
the study cohort.

2.5. Laboratory Protocols

2.5.1. Semen Analysis

Semen samples were obtained by masturbation into a sterile
collection container, following a period of sexual abstinence
of 3to 5 days, in accordance with WHO recommendations [8].
Samples were allowed to liquefy at room temperature for a
maximum of 60 minutes before analysis. Macroscopic param-
eters were assessed first, including ejaculate volume (meas-
ured by graduated pipette), pH (measured by pH paper), col-
our, and viscosity (assessed by the thread method).

Microscopic analysis was subsequently performed under a
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brightfield microscope at >40 magnification. Sperm motility
was evaluated on a fresh sample and classified into four cate-
gories: grade a (rapid progressive motility), grade b (slow pro-
gressive motility), grade c¢ (non-progressive motility), and
grade d (immotility). Sperm vitality was determined using the
eosin-nigrosin exclusion test, assessing 100 cells per slide.
Sperm concentration was measured using a Malassez counting
chamber, following formaldehyde fixation of the sample and
a 1: 10 dilution. Sperm morphology was assessed on smears
stained with May-Grinwald Giemsa (MGG) to characterise
structural anomalies of the sperm head, midpiece, and flagel-
lum. All parameters were interpreted in accordance with the
WHO [8] sixth edition reference values.

2.5.2. Hormonal Assays

Venous blood samples were collected from consenting pa-
tients in plain tubes (no anticoagulant) and centrifuged at
2,000 rpm for 15 minutes. The resulting serum was aliquoted
and cryopreserved at —20<C until analysis. Concentrations of
testosterone, FSH, and LH were determined using the En-
zyme-Linked Immunosorbent Assay (ELISA) method, se-
lected for its high analytical sensitivity in exploring the hypo-
thalamic-pituitary-gonadal (HPG) axis. All assays were per-
formed using validated commercial Kits, following the manu-
facturer's instructions.

2.6. Statistical Analysis

Data were entered and managed using Microsoft Excel
2019. Descriptive statistics were computed for all study vari-
ables: absolute frequencies (n) and relative frequencies (%)
for categorical variables, and means with standard deviations
(SD) for continuous variables (age). Cross-tabulations were
constructed to explore associations between semen profile cat-
egories and the following independent variables: lifestyle risk
factors, medical history, and hormonal parameters. The Chi-
square (y?) test was applied to assess the statistical signifi-
cance of observed associations. Given the exploratory and de-
scriptive nature of this study, a significance threshold of p <
0.05 was adopted. Where expected cell frequencies fell below
5, results are interpreted descriptively only.

2.7. Ethical Considerations

The study was conducted in strict adherence to the ethical prin-
ciples of the Declaration of Helsinki (revised 2013). For the pro-
spective component, written informed consent was obtained from
all participants prior to enrolment. Participants were informed of
the study's objectives, the voluntary nature of participation, and
their right to withdraw at any time without consequence. All data
— whether prospectively collected or retrospectively extracted
were anonymised prior to analysis, and confidentiality was rigor-
ously maintained throughout the study.
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3. Results

3.1. Sociodemographic Profile of the Study
Population (N=118)

A total of 118 male patients were included. The mean age
was 35.78 +9 years, with extremes ranging from 22 to 64
years. The 30-40-year age bracket was the most represented,

accounting for 56.7% (n=67) of the cohort. The 30-35-year
sub-group constituted the modal class, representing 31.3%
(n=37) of all patients. Patients over 50 years of age were the
least represented (8.5%; n=10). With regard to occupational
status, civil servants predominantly teachers were the predom-
inant group (43.2%; 51/118), followed by traders (22.0%;
26/118), drivers (22.0%; 26/118), and technicians (12.8%;
15/118). These sociodemographic characteristics are summa-
rised in Table 1.

Table 1. Sociodemographic profile of the study population (N=118).

Variable Category

Age (years) <30
30-35
35-40
40 - 50
>50

Subtotal

Occupation Civil servants (teachers)
Traders
Drivers
Technicians

Subtotal

n %
16 13.6
37 313
30 254
25 21.2
10 8.5
118 100.0
51 43.2
26 22.0
26 22.0
15 12.8
118 100.0

Age sub-group frequencies estimated from reported modal class (30-35 years = 31.3%) and total bracket (30—40 years = 56.7%). Author

verification of individual class counts is recommended.

3.2. Global Semen Profile (N=118)

Assessment of semen quality across the entire study popu-
lation reveals a high prevalence of seminal alterations. A total
of 78.0% (92/118) of patients exhibited at least one semen pa-
rameter below WHO 2021 [8] reference thresholds, thereby
being classified as having a pathological semen profile. The
remaining 22.0% (26/118) of patients presented a normal se-
men profile (normozoospermia). These findings confirm the
predominant role of the male factor in infertility consultations
in Ngaoundere (Table 2).

Table 2. Distribution of patients according to global semen profile
(N=118).

Semen Profile n %
Pathological profile (>1 abnormality) 92 78.0
Normozoospermia (no abnormality detected) 26 220

185

Semen Profile n %

Total 118 100.0

A pathological profile is defined as the presence of at least one semen
parameter below WHO 2021 reference values. Normozoospermia:
all parameters within normal limits.

3.3. Clinical Characteristics of Infertility
(N=46)

The clinical characterisation of infertility type was con-
ducted among the 46 prospectively interviewed patients, as
this information was not available from retrospective records.
Primary infertility — defined as the complete absence of any
prior conception in the couple — was the predominant presen-
tation, affecting 56.5% (26/46) of subjects. Secondary infer-
tility — defined as failure to conceive despite a prior preg-
nancy, regardless of its outcome — was identified in 43.5%
(20/46) of patients. This distribution reflects the intense social
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pressure around first conception in the Cameroonian cultural
context (Table 3).

Table 3. Distribution of patients by type of infertility (N=46).

Type of Infertility n %
Primary infertility 26 56.5
Secondary infertility 20 435
Total 46 100.0

Data available for the prospective cohort only (n=46). Type of infer-
tility was not documented in retrospective medical records.

3.4. Detailed Semen Abnormality Profile
(N=118)

Cytological and quantitative semen analysis, performed in
accordance with WHO 2021 criteria, revealed a broad and

overlapping spectrum of seminal dysfunctions. As a single pa-
tient may simultaneously present more than one anomaly, the
frequencies reported below are not mutually exclusive and
therefore do not sum to 100%.

Among quantitative anomalies, oligozoospermia (sperm
concentration < 16>10° /mL) was the most prevalent disorder,
identified in 30.5% (36/118) of patients, of whom 4.2% (5/118)
presented the severe form (concentration < 5x10° /mL). Azo-
ospermia — the total absence of spermatozoa in the ejaculate
— was documented in 12.7% (15/118) of cases, representing
the most severe quantitative defect. Polyzoospermia (>
250x10° /mL) was found in 1.7% (2/118) of patients.

Among qualitative anomalies, asthenozoospermia (total
sperm motility < 42%) was the most frequent defect at 22.9%
(27/118). Leukocytospermia — defined as a white blood cell
count exceeding 10° /mL in the ejaculate and indicative of an
active inflammatory or infectious process of the genital tract
— was identified in 16.9% (20/118) of patients. Hypospermia
(ejaculate volume < 1.5 mL) affected 15.3% (18/118) of the
cohort. Necrozoospermia (sperm vitality < 54%) and terato-
zoospermia (normal morphological forms < 4%) were less
prevalent, affecting 5.9% (7/118) and 3.4% (4/118) of patients
respectively (Table 4).

Table 4. Frequency of semen abnormalities observed (N=118).

Category Parameter n % (N=118)
Semen Volume Hypospermia (< 1.5 mL) 18 153
Hyperspermia (> 6 mL) 2 1.7
Sperm Count Oligozoospermia — total (< 16>10° /mL) 36 30.5
of which: severe form (< 5x10° /mL) 5 4.2
Azoospermia (no spermatozoa) 15 12.7
Polyzoospermia (> 250%10° /mL) 2 1.7
Motility Asthenozoospermia (total motility < 42%) 27 229
Morphology Teratozoospermia (normal forms < 4%) 4 3.4
Vitality / Inflammation Leukocytospermia (WBC > 10° /mL) 20 16.9
Necrozoospermia (vitality < 54%) 7 59

Percentages are not mutually exclusive: a single patient may present more than one concurrent anomaly. Reference thresholds are those of the

WHO 2021 sixth edition. WBC: white blood cells.

3.5. Lifestyle Risk Factors and Semen Profile
(N=46)

The relationship between lifestyle habits and semen quality
was evaluated among the 46 prospectively interviewed pa-
tients. It should be noted that patients who declined to answer
specific questions on lifestyle habits — predominantly those
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with a normal semen profile — were excluded from the corre-
sponding cross-tabulations. The analysis therefore reflects the
responses of 23 patients who completed the lifestyle question-
naire in full.

Among patients with an abnormal semen profile, 32.6%
(15/46) reported regular consumption of stimulants or energy-
enhancing substances (coffee, tea, energy drinks), compared
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with only 4.3% (2/46) among hormozoospermic patients. Re-
garding alcohol consumption, 10.9% (5/46) of patients with
abnormal profiles reported drinking alcohol, compared with
2.2% (1/46) among those with normal profiles. Psychological
stress was reported by 21.7% (10/46) of patients with abnor-

mal semen parameters and by 4.3% (2/46) of normozoosper-
mic subjects. Chi-square testing revealed no statistically sig-
nificant association between any of the lifestyle variables and
semen profile category (p > 0.05 for all comparisons) (Table
5).

Table 5. Distribution of patients by semen profile and lifestyle risk factors (N=46).

Semen Profile Alcohol Stimulants
Yes No Yes
Normal semen 2.2% (1) 4.3% (2) 4.3% (2)
Abnormal semen 10.9% (5) 32.6% (15) 32.6% (15)
TOTAL 13.1% (6) 37.0% (17) 37.0% (17)

Stress n %
No Yes No
2.2% (1) 4.3% (2) 2.2% (1) 3 6.5
10.9% (5) 21.7% (10)  21.7% (10) 20 435
13.1% (6) 26.1% (12) 23.9% (11) 23 50.0

Percentages calculated on N=46 (total prospective cohort). Respondents: n=23 (patients who answered all lifestyle questions). Non-respondents
were predominantly patients with normal semen profiles who considered the questions inapplicable. Chi-square test: p > 0.05 for all associa-
tions. Stimulants include coffee, tea, and energy drinks (e.g., Reactor).

3.6. Medical History and Semen Profile (N=46)

Cross-tabulation of prior medical history and semen param-
eters was carried out among the same 46 prospectively inter-
viewed patients. As with the lifestyle analysis, only 23 pa-
tients provided complete responses to the medical history
questionnaire. Among patients with abnormal semen profiles,

34.8% (16/46) reported no history of urogenital infection, 37.0%
(17/46) reported no chronic disease, and 37.0% (17/46) re-
ported no family history of infertility. History of urogenital
infection was reported by 8.7% (4/46) of patients with abnor-
mal profiles. Chi-square analysis revealed no statistically sig-
nificant association between any medical history variable and
semen profile category (p > 0.05) (Table 6).

Table 6. Distribution of patients by semen profile and medical history (N=46).

Semen Profile Urogenital Infection Chronic Disease Family Infertility n %
Yes No Yes No Yes No

Normal semen 2.2% (1) 4.3% (2) 2.2% (1) 4.3% (2) 0.0% (0) 6.5% (3) 3 6.5

Abnormal semen 8.7% (4) 34.8% (16) 6.5% (3) 37.0% (17) 6.5% (3) 37.0% (17) 20 435

TOTAL 10.9% (5) 39.1% (18)  8.7% (4) 41.3% (19) 6.5% (3) 435% (20) 23 50.0

Percentages calculated on N=46. Respondents: n=23. Non-respondents were predominantly patients with normal semen profiles. Chi-square
test: p > 0.05 for all associations.

frequency was 3 to 4 sessions per week, reported by 39.1%
(18/46) of patients — a frequency considered optimal for nat-
ural conception. A significant proportion reported a lower fre-
quency of 1 to 2 sessions per week (30.4%; 14/46), while 21.7%

3.7. Weekly Sexual Intercourse Frequency
(N=46)

Assessment of sexual activity frequency was conducted
among the 46 interviewed patients. The most prevalent coital
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(10/46) reported 4 to 5 sessions per week. Only 4.4% (2/46)
of patients reported 5 or more sessions per week (Table 7).
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Table 7. Distribution of patients according to weekly sexual intercourse frequency (N=46).

Frequency (sessions/week)

1-2

2-3

3 — 4 (most frequent)
4-5

=5

Total

n %

14 304
2 4.4
18 39.1
10 21.7
2 4.4
46 100.0

Data collected from the prospective cohort (n=46) via structured questionnaire. A frequency of 3—4 sessions/week is considered optimal for

conception [9] (Stanford & Mikolajczyk, 2008).

3.8. Sources of Psychological Stress by
Infertility Type (N=46)

Psychological stressors were explored among the 46 inter-
viewed patients and cross-tabulated by infertility type. Work-
place stress was the most commonly reported stressor overall,
affecting 19.6% (9/46) of the total cohort, with a similar dis-

tribution between primary (8.7%; 4/46) and secondary infer-
tility (10.9%; 5/46). Stress related to difficulty of conception
was notably more prevalent among patients with primary in-
fertility (10.9%; 5/46) than among those with secondary infer-
tility (2.2%; 1/46), suggesting that the experience of a first
failed conception generates heightened reproductive anxiety.
Spousal stress was exclusively reported by patients with sec-
ondary infertility (4.3%; 2/46), which may reflect relationship
tension arising in the context of repeated conception failure
(Table 8).

Table 8. Distribution of patients by infertility type and source of psychological stress (N=46).

Infertility Type Workplace Family

Primary (n=26) 8.7% (4) 4.3% (2)
Secondary (n=20) 10.9% (5) 4.3% (2)
TOTAL (N=46) 19.6% (9) 8.7% (4)

Spouse Conception Difficulty
0.0% (0) 10.9% (5)

4.3% (2) 2.2% (1)

4.3% (2) 13.0% (6)

Percentages calculated on N=46. Multiple stress sources could be reported by the same patient. Primary infertility: n=26; Secondary infertility:

n=20.

3.9. Hormonal Profiles and Semen Parameters

Hormonal assays were performed on clinically indicated
sub-groups: testosterone (n=44), FSH (n=37), and LH (n=36).
The variation in sub-group sizes reflects differences in clinical
prescriptions across the three study sites. Percentages are ex-
pressed relative to N=118 for comparability across all results.

Among patients with abnormal semen profiles, the majority
maintained normal testosterone levels (28.8%; 34/118), sug-
gesting preserved endocrine function of testicular Leydig cells
despite evident spermatogenic dysfunction. Only 4.2% (5/118)
of abnormal-profile patients presented low testosterone, and
no patient in the normal-semen group exhibited testosterone

deficiency.

Regarding gonadotropins, elevated FSH was detected ex-
clusively among patients with abnormal semen profiles
(13.6%; 16/118), with no case of elevated FSH observed
among normozoospermic patients. This pattern is consistent
with impaired spermatogenesis and the consequent loss of in-
hibin B-mediated negative feedback on pituitary FSH secre-
tion. Elevated LH was observed in 21.2% (25/118) of all pa-
tients, predominantly among those with quantitative semen
anomalies such as oligozoospermia, pointing to compensatory
pituitary stimulation in response to deficient testicular
steroidogenesis. Notably, one patient with a normal semen
profile also presented elevated LH (0.8%; 1/118), suggesting
an incipient or subclinical gonadal dysfunction (Table 9).
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Table 9. Distribution of hormonal profiles according to semen parameters (N=118).

Semen Profile Testosterone FSH
Normal Low Normal
Normal semen (n=26) 4.2% (5) 0.0% (0) 3.4% (4)
Abnormal semen (n=92) 28.8% (34) 4.2% (5) 14.4% (17)
Total assayed 33.1% (39) 4.2% (5) 17.8% (21)

LH n %
High Normal High
0.0% (0) 2.5% (3) 0.8% (1) 26 22.0
13.6% (16)  6.8% (8) 20.3% (24) 92 78.0
13.6% (16)  9.3% (11) 21.2% (25) 118 100.0

Hormonal assays performed on clinically indicated sub-groups only: Testosterone (n=44); FSH (n=37); LH (n=36). Percentages expressed
relative to N=118 for comparability. FSH: follicle-stimulating hormone; LH: luteinising hormone. Normal ranges: Testosterone > 12 nmol/L;

FSH 1.5-12.4 1U/L; LH 1.7-8.6 IU/L.

4. Discussion

The present study provides the first documented epidemiolog-
ical profile of male infertility in Ngaoundere, filling a significant
gap in the scientific literature on this subject in northern Came-
roon. The key findings a high prevalence of pathological semen
profiles (78.0%), a predominance of primary infertility among
younger men, and the absence of significant associations between
classical risk factors and semen abnormalities are discussed be-
low in light of existing regional and international evidence.

4.1. Sociodemographic Profile

The mean age of 35.78 years and the predominance of the
30-40-year age group (56.7%) are consistent with findings
from comparable studies in Cameroon [7], Senegal [4], and
Niger [10]. This concentration in the third and fourth decades
of life reflects the intersection of professional stability and the
societal imperative to start a family — two converging pres-
sures that lead men to seek consultation during this period.
The predominance of civil servants and teachers (43.2%)
aligns with observations by Kaham [11] in Mali, and may re-
flect greater health literacy and reduced social stigma around
infertility consultation in educated populations [10].

The notable proportion of drivers (22.0%) warrants specific
attention. Prolonged seated posture and sustained perineal
heat exposure both occupational characteristics of profes-
sional drivers are established risk factors for impaired sper-
matogenesis through scrotal hyperthermia. Scrotal tempera-
ture exceeding 35<C is known to disrupt the thermosensitive
process of spermatogenesis, reducing both sperm production
and motility [12]. This occupational sub-group therefore rep-
resents a priority target for preventive reproductive health in-
terventions in Ngaoundere.

4.2. Prevalence and Spectrum of Semen
Abnormalities

The overall prevalence of pathological semen profiles in
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our cohort (78.0%) situates Ngaoundere within the upper
range reported in African studies: lower than the 84.3% docu-
mented in the Democratic Republic of Congo [5] but substan-
tially higher than the 25.8% reported in Congo-Brazzaville
[13]. These discrepancies across studies reflect differences in
study design, patient selection, and the healthcare-seeking be-
haviour of populations, and underline the importance of lo-
cally generated data for guiding clinical and public health de-
cisions.

Oligozoospermia (30.5%) constitutes the predominant
quantitative defect in our study population. This finding is
consistent with the broader African literature and may reflect
multiple converging aetiologies: testicular anomalies such as
varicocele or cryptorchidism [14], genetic factors including
Y-chromosome microdeletions, hormonal dysregulation,
and the influence of environmental exposures specific to the
Adamawa Region. Azoospermia (12.7%) the most severe
form of quantitative deficiency was also notable, with im-
portant implications for clinical management, as its aetiol-
ogy (obstructive versus secretory) determines therapeutic
options [15].

The high rate of leukocytospermia (16.9%) is particularly
significant in the context of northern Cameroon, where sex-
ually transmitted infections and urogenital infections are prev-
alent and frequently underdiagnosed. Leucocyte infiltration of
seminal plasma generates reactive oxygen species (ROS)
through an oxidative burst mechanism, leading to lipid perox-
idation of the sperm plasma membrane, DNA fragmentation,
and consequent reductions in motility and fertilising capacity
[16]. This finding suggests that subclinical genital tract infec-
tions may represent a major and potentially treatable contrib-
utor to male infertility in this region.

Asthenozoospermia (22.9%) ranked as the leading qualita-
tive defect. Reduced sperm motility may result from structural
anomalies of the axoneme or mitochondrial sheath, oxidative
stress, or anti-sperm antibodies following genital tract infec-
tion or trauma. Hypospermia (15.3%) may reflect ejaculatory
duct obstruction, retrograde ejaculation, or psychological in-
hibition related to the collection environment [6].
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4.3. Type of Infertility

Primary infertility (56.5%) was the predominant clinical
presentation among the interviewed cohort, in accordance
with data from Niger, Guinea and Mali [17-19]. In the sub-
Saharan African sociocultural context, childlessness particu-
larly the absence of a first child is perceived as a fundamental
social failure, carrying stigma for both partners and frequently
affecting conjugal stability and social status [20]. This cultural
pressure likely accelerates healthcare-seeking behaviour
among primarily infertile couples, explaining their over-rep-
resentation in clinical series.

Secondary infertility (43.5%) though less socially urgent is
nonetheless clinically significant, as it implies that acquired
factors (infectious, toxic, hormonal, or behavioural) have in-
tervened to impair fertility in men who were previously fertile.
The high proportion of normozoospermia (22.0%) across the
total cohort further underscores that male factor infertility en-
compasses not only quantitative semen abnormalities but also
functional defects (e.g., sperm DNA fragmentation, acrosomal
dysfunction) not detectable by conventional semen analysis as
well as female partner-related causes not evaluated in this
study.

4.4. Lifestyle Risk Factors and Medical History

Although no statistically significant association was
demonstrated between the studied lifestyle factors and semen
profile category (¥ test, p > 0.05 for all comparisons), the de-
scriptive patterns observed warrant discussion. The regular
consumption of stimulants and energy drinks reported by 32.6%
of abnormal-profile patients is a notable finding in the context
of Ngaoundere, where such substances are widely consumed
to combat fatigue and thermal stress. Caffeine and the bioac-
tive compounds in energy drinks have been associated with
increased ROS production, sperm DNA strand breaks, and im-
paired mitochondrial function in several experimental and
clinical studies [21].

Psychological stress — reported by 21.7% of abnormal-
profile patients — may exert its effects on semen quality
through the hypothalamic-pituitary-gonadal (HPG) axis. Ele-
vated cortisol secondary to chronic stress inhibits gonadotro-
pin-releasing hormone (GnRH) pulsatility, reducing down-
stream FSH and LH secretion and thereby impairing spermat-
ogenesis and testosterone production [12]. Furthermore, infer-
tility itself constitutes a chronic stressor, creating a pathologi-
cal feedback loop in which reproductive anxiety further dete-
riorates the hormonal milieu and semen quality [22]. The ab-
sence of statistical significance in our study likely reflects the
limited sample size of the prospective cohort (n=46) rather
than a true absence of biological effect.

The absence of significant association with classical medi-
cal history variables (urogenital infections, chronic diseases,
family history of infertility) is consistent with findings from
Tandi et al. [23] in Cameroon and Jurewicz et al. [24] in Po-
land. This pattern may reflect under-reporting of stigmatised
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conditions, recall bias inherent to self-reported medical his-
tory, or the relatively greater importance of subclinical expo-
sures environmental pollutants, dietary factors, and asympto-
matic infections that are not captured by conventional ques-
tionnaire-based approaches.

4.5. Hormonal Profile

The hormonal findings of this study provide important in-
sights into the aetiology of semen abnormalities in Ngaoun-
dere. The preservation of normal testosterone levels in the ma-
jority of abnormal-profile patients (28.8%) indicates that en-
docrine function of the testicular Leydig cells is largely intact,
despite widespread spermatogenic dysfunction. This dissoci-
ation between endocrine and exocrine testicular function is
characteristic of primary testicular insufficiency and has been
documented in comparable African cohorts [17].

The exclusive detection of elevated FSH among patients
with abnormal semen profiles (13.6%) is particularly informa-
tive. FSH is the primary regulator of spermatogenesis, and its
elevation in the context of oligozoospermia or azoospermia
reflects disrupted negative feedback — specifically the loss of
inhibin B secretion by Sertoli cells when the germinal epithe-
lium is damaged. This pattern is consistent with non-obstruc-
tive azoospermia or severe oligozoospermia of secretory
origin [15]. Conversely, the fact that no normozoospermic pa-
tient presented elevated FSH strengthens the specificity of this
marker as an indicator of spermatogenic impairment.

Elevated LH (21.2%) was predominantly associated with
guantitative semen anomalies, reflecting compensatory pitui-
tary stimulation in response to insufficient testicular steroido-
genesis a pattern consistent with hypergonadotropic hy-
pogonadism. The absence of hypogonadotropic hypogonad-
ism (low FSH and LH with low testosterone) in our cohort
effectively excludes central (pituitary or hypothalamic) causes
of infertility as a significant contributor in this population, and
orients clinical investigation towards peripheral testicular ae-
tiologies whether secretory, obstructive, or inflammatory in
nature.

5. Conclusion

This mixed-design study, combining retrospective and pro-
spective data collection, provides the first systematic epidemi-
ological characterisation of male infertility in Ngaoundere,
Adamawa Region, Cameroon. The findings reveal a high
prevalence of pathological semen profiles (78.0%; 92/118),
with oligozoospermia (30.5%), asthenozoospermia (22.9%),
and leukocytospermia (16.9%) as the predominant anomalies.
Primary infertility (56.5%) was the most frequent clinical
presentation, predominantly affecting men in their thirties par-
ticularly civil servants, teachers, and drivers.

Hormonal evaluation identifies a pattern of peripheral tes-
ticular impairment characterised by elevated FSH (13.6%) and
LH (21.2%) in the context of preserved testosterone rather
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than central pituitary or hypothalamic dysfunction. This pat-
tern orients aetiological investigation towards secretory, ob-
structive, or inflammatory testicular causes. The high rate of
leukocytospermia in particular suggests that subclinical geni-
tal tract infections may represent a major, underdiagnosed,
and potentially treatable contributor to male infertility in this
region.

Although no statistically significant associations were
demonstrated between lifestyle factors and semen quality
likely due to the limited sample size of the prospective cohort
descriptive patterns suggest that stimulant consumption and
psychosocial stress may act as modifiable contributing factors.
These findings underscore the need for expanded epidemio-
logical surveillance in northern Cameroon, systematic screen-
ing for urogenital infections among infertile men, and targeted
public health campaigns addressing modifiable reproductive
risk factors. Future studies with larger prospective cohorts and
functional semen assessments (sperm DNA fragmentation, re-
active oxygen species quantification) are warranted to confirm
and extend the present findings.
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