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Prevalence and Associated Risk Factors of Chlamydia trachomatis Infection: A Cross-Sectional Study among Biology Students at the University of Lomé
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ABSTRACT 
	Background : Chlamydia trachomatis (CT) is the most common bacterial sexually transmitted infection (STI) globally, particularly among young adults. In Togo, epidemiological data on CT prevalence in university settings are scarce. This study aimed to determine the prevalence of CT infection and identify associated risk factors among students at the University of Lomé.
Methods : A cross-sectional study was conducted among 168 biology students. Data on sociodemographic characteristics and sexual behaviors were collected via an anonymous self-administered questionnaire. CT antigen was detected from urine and cervicovaginal swab samples using a rapid diagnostic test.
Results: The overall prevalence of C. trachomatis infection was 9.5% (95% CI [5.1 - 14.0%]), with no significant difference between females (10.1%) and males (8.5%) (p > 0.05). A high proportion of infections were asymptomatic (72.7% of females and 60.0% of males). Among males, infection was more prevalent in those reporting multiple partners and inconsistent condom use. In contrast, the high prevalence among females was inconsistent with their self-reported high rates of safe sex practices, suggesting a significant social desirability bias.
Conclusion : This study reveals a high, largely asymptomatic prevalence of Chlamydia trachomatis infection among students at the University of Lomé. The findings underscore the urgent need for systematic screening programs and targeted prevention campaigns to safeguard the reproductive health of this vulnerable population. These findings, while potentially an underestimation due to the use of rapid testing, underscore the urgent need
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1. INTRODUCTION 
Infection with Chlamydia trachomatis, an obligate intracellular bacterial pathogen, is a major global public health concern, ranking as the leading bacterial sexually transmitted infection (STI) [Mishori et al., 2012; Rowley et al., 2019; World Health Organization et al., 2021]. The global disease burden is considerable, disproportionately affecting young and sexually active populations. The primary challenge posed by this pathogen is its predominantly insidious clinical presentation ; indeed, over 70% of infections in women and nearly 50% in men remain asymptomatic [Haggerty et al., 2007; Morré et al., 2002]. This "silent epidemic" fosters uncontrolled community transmission and significantly delays diagnosis and therapeutic management, exposing infected individuals, particularly women, to severe and irreversible sequelae. These include pelvic inflammatory disease, tubal factor infertility, ectopic pregnancy, and chronic pelvic pain, which can permanently compromise reproductive health [Morré et al., 2002; Van Den Broek et al., 2016].
In sub-Saharan Africa, a region that bears a disproportionate burden of STIs, the prevalence of C. trachomatis infection among women of reproductive age is particularly high [Hussen et al., 2018]. The sociodemographic context (characterized by a predominantly young population, rapid urbanization, and evolving social and sexual norms) creates an environment conducive to STI transmission [Ardua et al., 2018]. However, the epidemiological landscape remains fragmented. Available data, often from studies in neighboring countries like Ghana or Nigeria, confirm alarming prevalence rates among youth and student populations [Ardua et al., 2018; Ajayi et al., 2019], but these findings are only partially extrapolable. In Togo, knowledge of C. trachomatis circulation is still nascent. A recent study in the Kara region reported a prevalence of 4.3% among women in the general population, attesting to the infection's presence in the country [Gnatou et al., 2024]. Nevertheless, there remains a notable lack of data specific to the capital, Lomé, particularly concerning young adult populations, who are central to transmission dynamics.
The university student population represents a key epidemiological sentinel group. This transition to adulthood is frequently associated with increased sexual activity, behavioral exploration, and a potential rise in the number of partners, thereby objectively increasing the risk of STI exposure [Azeze et al., 2021; Davidson et al., 2021]. Furthermore, students may face structural, financial, or psychosocial barriers limiting their access to quality information, screening, and sexual health services [Avuvika et al., 2017]. The university campus, a site of high population density and social interaction, can thus function as a micro-epicenter for the transmission of silent infections [Ajayi et al., 2019; Ajani et al., 2019].
It is within this context of limited epidemiological data that the present study was designed, the first to our knowledge to investigate this issue at the University of Lomé. A significant knowledge gap exists regarding the epidemiology and behavioral correlates of C. trachomatis infection in this key demographic group in Togo. Acquiring this preliminary information is an essential prerequisite to move beyond empiricism and to guide the development of evidence-based, targeted, and culturally appropriate prevention and screening strategies tailored to the reality of the Togolese student environment.
This descriptive cross-sectional study's primary objective was therefore to establish an initial epidemiological baseline by estimating the prevalence of Chlamydia trachomatis infection and identifying potential risk factors within a cohort of students from the Faculty of Sciences at the University of Lomé. The secondary objectives were to describe the sociodemographic characteristics of this population, to characterize self-reported sexual and preventive behaviors, to assess the level of knowledge and risk perception regarding STIs, and finally, to analyze the associations between these various factors and infection status.

2. material and methods 
1. Study design 
This was a descriptive cross-sectional study with an exploratory analysis of associated factors conducted during the 2024-2025 academic year at the Faculty of Science, University of Lomé, Togo..
2. Study population and sampling strategy 
Participants were recruited using a non-probabilistic convenience sampling method. All students enrolled in the BIO351 teaching unit (Practical Immunology, N=460) were invited to a group information session. The final sample consisted of 168 participants, corresponding to a participation rate of 36.5%. Students who provided written and signed informed consent were included in the study. The sole non-inclusion criterion was the refusal to participate.
3. Data collection 
Data collection was based on two complementary components : a standardized questionnaire and biological sampling.
3.1. Self-administered questionnaire 
A structured and anonymous questionnaire, pre-tested on a small group to ensure clarity, was self-administered by each participant. To ensure confidentiality, a unique alphanumeric code was assigned to each questionnaire and its corresponding biological sample, and no personally identifiable information was collected. The data collection instrument was divided into distinct sections exploring :
· Sociodemographic characteristics : age, sex, year of study, and marital status.
· Sexual history and behaviors : age at first sexual intercourse, number of partners in the last 12 and 3 months, reported frequency of condom use, and a personal history of diagnosed STIs.
· Knowledge and perceptions regarding STIs : identification of modes of transmission, symptoms, and complications of C. trachomatis infection, as well as a self-assessment of personal infection risk.
· Recent urogenital symptomatology : recording the potential presence of clinical signs within the last three months from a closed list.

3.2. Biological specimens 
For male participants (n=59), the specimen consisted of a first-void urine sample (15-20 mL), collected in a sterile container provided for this purpose. For female participants (n=109), a dual modality was offered to optimize acceptability.Participants were offered a choice between providing a cervicovaginal swab or  a urine sample. Sixty students opted for a cervico-vaginal swab sample, collected either by the participant herself (self-collection) in a private room following a demonstration and clear instructions, or by a qualified midwife. The remaining forty-nine female participants provided a urine sample using the same protocol as the male students.
4. Laboratory diagnosis 
Detection of the C. trachomatis antigen was performed immediately after collection using an immunochromatographic rapid diagnostic test (RDT) cassette (Chlamydia Rapid Test Device, Atlas Medical GmbH, Germany; Ref. 8.04.26.0.0020). The analyses were conducted in strict accordance with the manufacturer's instructions. The procedure included an antigen extraction step from the urine or swab samples, using reagents A (0.15M NaOH) and B (0.2N HCl) provided in the kit. The validity of each test was systematically confirmed by the appearance of the internal control band.
5. Statistical analysis 
The collected data were entered into Excel 2016 and analyzed using SPSS (version 21.0, IBM Corp.) and GraphPad Prism (version 8.02, GraphPad Software). The prevalence of the infection was calculated as a proportion with its 95% confidence interval (CI). Qualitative variables were described by frequencies and percentages, while quantitative variables were described by mean and standard deviation. The comparison of qualitative variables was performed using Pearson's Chi-squared test or Fisher's exact test, as appropriate. Due to the small number of positive cases (n=16), the statistical power was insufficient to perform a multivariate logistic regression analysis. Consequently, the analysis of risk factors was limited to descriptive statistics and bivariate comparisons using Pearson's Chi-squared or Fisher's exact test. The threshold for statistical significance was set at p < 0.05.
6. Ethical considerations 
The study protocol received approval from the Research Ethics Committee of the University of Lomé. Administrative authorization was also obtained from the Dean's office of the Faculty of Science. Free and informed consent was obtained in writing from each participant prior to inclusion. The information provided in the questionnaire emphasized the voluntary nature of participation, the right to withdraw at any time without prejudice, and the rigorous measures in place to protect anonymity. A confidential referral system was established to direct participants who tested positive to partner university health services, ensuring their access to post-test counseling, confirmatory testing if necessary, and appropriate, free treatment.

3. results and discussion
RESULTS
1. Sociodemographic characteristics of the study population 
The study included a sample of 168 students who returned a valid questionnaire and provided a biological specimen. The population consisted of 109 female participants (64.9%) and 59 male participants (35.1%). The mean age of the female students was 20.6 ± 1.5 years (range : 17-25 years), while that of the male students was 21.7 ± 2.1 years (range : 17-25 years). All respondents (100%) reported their marital status as single.

2. Prevalence of Chlamydia trachomatis infection 
Of the 168 specimens analyzed, 16 tested positive for the detection of the C. trachomatis antigen. The overall point prevalence of the infection within the study sample was thus established at 9.5% (95% CI [5.1% - 14.0%]).
A sex-stratified analysis revealed a prevalence of 10.1% (n=11/109; 95% CI [4.4% - 15.7%]) among the female population and 8.5% (n=5/59; 95% CI [1.4% - 15.6%]) among the male population. No statistically significant difference was observed between the two sexes.
Among female participants (n=109), the prevalence varied according to the specimen type. It reached 11.7% (n=7/60; 95% CI [3.6% - 19.8%]) for diagnoses performed on cervicovaginal swabs and was 8.2% (n=4/49; 95% CI [0.5% - 15.8%]) for those performed on urine samples. Table 1 summarizes these results.

Table 1: Prevalence of Chlamydia trachomatis infection by sex and specimen type (N=168)
	Group
	Sample Size (N)
	Positive Cases (n)
	Prevalence (%)
	95% Confidence Interval (CI)

	Total Sample
	168
	16
	9.5
	[5.1 - 14.0]

	Male
	59
	5
	8.5
	[1.4 - 15.6]

	Female
	109
	11
	10.1
	[4.4 - 15.7]

	Cervicovaginal Swab
	60
	7
	11.7
	[3.6 - 19.8]

	 Urine
	49
	4
	8.2
	[0.5 - 15.8]



3. Self-reported sexual behaviors and preventive practices 
Among the 109 female students, 95.4% (n=104) reported being sexually active. Over the past 12 months, 66.1% (n=72) reported having only one sexual partner. Consistent condom use was reported by 85.3% of sexually active female students (Table 2).
Among the 59 male students, 96.6% (n=57) reported sexual activity. Multiple partnerships were more frequently reported, with 61.4% (n=35) of sexually active males reporting two or more partners in the past 12 months. Consistent condom use was reported by 40.4% of sexually active male students (Table 3).



Table 2: Self-reported sexual behaviors among female students (N=109)
	Characteristic
	Category
	n (%)

	Sexual activity status
	Sexually active
	104 (95.4)

	
	Not sexually active
	5 (4.6)

	
Number of partners (last 12 months)*
	0 partners
	5 (4.8)

	
	1 partner
	72 (69.2)

	
	≥ 2 partners
	14 (13.5)

	
	Not specified
	18 (17.3)

	Condom use*
	Always
	93 (89.4)

	
	Often/Inconsistent
	11 (10.6)

	
	Never
	0 (0.0)


*Percentages are calculated based on the number of female sexually active students (n=104).

Table 3: Self-reported sexual behaviors among male students (N=59)
	Characteristic
	Category
	n (%)

	Sexual activity status
	Sexually active
	57 (96.6)

	
	Not sexually active
	2 (3.4)

	Number of partners (last 12 months)*
	0-1 partner
	12 (21.1)

	
	≥ 2 partners
	35 (61.4)

	
	Not specified
	10 (17.5)

	Condom use*
	Always (Consistent)
	23 (40.4)

	
	Inconsistent
	18 (31.6)

	
	Not specified
	16 (28.0)


*Percentages are calculated based on the number of male sexually active students (n=57).

4. Reported symptomatology 
The paucisymptomatic nature of the infection was confirmed in our sample. Among the 11 positive female students, a majority of 72.7% (n=8) reported no urogenital symptoms in the last three months. For the symptomatic cases (n=3), the most frequent manifestations were unusual vaginal discharge and a burning sensation during urination.
Similarly, among the 5 male students who tested positive, 60.0% (n=3) were asymptomatic. The two symptomatic cases reported a burning sensation during urination and/or testicular pain. No urethral discharge was reported by any participant, whether positive or negative.

5. Descriptive analysis of factors potentially associated with infection 
The following analysis is descriptive in nature, aiming to compare the profiles of infected and non-infected subgroups based on aggregated data to identify plausible epidemiological trends.

5.1 Trends observed in the male population
Multiple partnerships : Multiple partnerships (≥ 2 partners in the last 12 months) were reported by 57.9% of sexually active male students. A descriptive analysis indicated that infection prevalence was markedly higher within this group compared to those reporting one or no partners.
Inconsistent condom use : Non-systematic condom use was reported by a significant portion of male students (nearly 32% reporting "inconsistent" use). The profile of infected participants indicates that C. trachomatis infection was predominantly concentrated among individuals who did not use condoms consistently. This observation corroborates the fundamental protective role of correct and regular condom use.

5.2 Trends observed in the female population
Among female students (n=109), where 11 positive cases were detected, the correlation between infection status and reported behaviors is less evident, even paradoxical.
Reported preventive behaviors : Unlike male students, no clear trend could be established between infection status and the reported number of partners or condom use. Cases of infection were distributed among female students, including those reporting a single partner and consistent condom use. This finding, far from invalidating the role of these factors, strongly suggests the influence of a social desirability bias in the responses, where actual behaviors may differ from reported practices. The 10.1% prevalence in a group predominantly reporting low-risk behaviors is a significant finding in itself.
Urogenital symptomatology : The only factor showing a notable descriptive association among female participants was the presence of symptoms. While the infection remained largely asymptomatic, the proportion of women reporting at least one symptom (vaginal discharge, burning urination) was higher in the infected group than in the non-infected group. Symptomatology, despite being a poor predictor of infection (due to the high number of asymptomatic cases), nevertheless appears to be a relevant warning sign when present]  

DISCUSSION
This pioneering study provides the first insight into the prevalence and associated  risk factors of Chlamydia trachomatis infection within a Togolese student population. The findings reveal a concerning epidemiological situation and provide a basis for public health action. 

The most striking finding of our investigation is an overall C. trachomatis infection prevalence of 9.5%. This particularly high rate is in stark contrast to the 4.3% reported in the general female population in the Kara region of Togo [Gnatou et al., 2024]. Such a disparity suggests that the capital's university setting may constitute a higher-transmission ecosystem, confirming that young adults and students are a key demographic in the dynamics of STI transmission in sub-Saharan Africa [Kassa et al., 2020 ; Azeze et al., 2021; Bogale et al., 2024]. Our data corroborate findings from studies conducted in similar regional university contexts, such as in Ghana or Nigeria, where high prevalences have also been documented, underscoring a shared public health challenge in West Africa [Ardua et al., 2018; Ajayi et al., 2019].
The analysis of self-reported behaviors reveals a striking dissonance, particularly among female participants. Indeed, the vast majority of sexually active female students reported optimal preventive practices (e.g., consistent condom use, a single partner), which is inconsistent with their observed infection prevalence of 10.1%. This inconsistency is very likely the expression of a powerful social desirability bias, a well-documented phenomenon where respondents tend to provide socially valued answers, especially on sensitive topics like sexuality [Miners et al., 2012; Hodgins et al., 2022]. In the Togolese sociocultural context, where social norms can restrict the open expression of female sexuality, this bias is likely exacerbated. This finding has a critical methodological implication : it underscores that self-reported behaviors may not be a reliable proxy for infection risk in this population. Therefore, objective biological screening is essential for accurately assessing prevalence and guiding public health interventions, as it provides data that can correct for social desirability bias.
Conversely, the behavioral profile of male students (more frequent multiple partnerships, less systematic condom use) appears more congruent with their infection status. The descriptive analysis suggests that these two behaviors are the primary determinants of infection in this group. These results, which are classic in STI epidemiology [Azeze et al., 2021], provide clear targets for intervention for targeted prevention campaigns.
Our study highlights a central paradox: despite a satisfactory level of theoretical knowledge about STI transmission modes and prevention methods, more than half of the students of both sexes perceive their personal risk as "low" or "very low." This denial of personal risk constitutes a major cognitive barrier to the adoption of consistent preventive behaviors and the seeking of voluntary screening [Ouédraogo et al., 2022]. This low-risk perception is undoubtedly reinforced by two factors. Firstly, the predominantly asymptomatic nature of the infection, which our study confirms, generates no clinical warning signs for the individual. Secondly, a lack of awareness of the specific sequelae of chlamydia infection (infertility, ectopic pregnancy), correctly identified by less than a quarter of participants, minimizes the perceived severity of the infection beyond the risk of HIV transmission. [Parashar and Deb, 2021]

Strengths and limitations of the study
The main strength of this study is that it provides the first quantified data on C. trachomatis infection in the university setting in Lomé, by coupling a behavioral approach with biological diagnosis. However, several limitations must be acknowledged and call for caution in the interpretation of the results.
The most significant limitation is the non-probabilistic convenience sampling and the modest participation rate (36.5%), which means our cohort is not representative of all students at the University of Lomé. Consequently, the 9.5% prevalence should be interpreted as a sentinel indicator of infection circulation on campus rather than an extrapolation to the entire student body. A potential selection bias may have occurred; students who perceived themselves to be at higher risk might have been more motivated to participate, potentially inflating the observed prevalence. Conversely, fear of a positive result may have deterred others, potentially leading to an underestimation.
Secondly, the use of rapid diagnostic tests (RDTs), justified by logistical and financial constraints, has lower sensitivity and specificity than nucleic acid amplification techniques (NAATs), which are the gold standard [Lanjouw et al., 2016]. It is therefore plausible that we have underestimated the number of cases, and that the true prevalence is even higher than what we report.
Finally, the cross-sectional design of the study establishes associations but does not allow for the establishment of causal links. The social desirability bias, already discussed, and the absence of data on certain practices (sexual orientation, transactional sex) also limit the scope of our behavioral analysis.
Despite its limitations, the 9.5% prevalence observed within our student group, although a point prevalence, fits into the broader and concerning context of the Chlamydia trachomatis (Ct) endemic in Sub-Saharan Africa (SSA) and highlights the relevance of such targeted screening. Indeed, while this prevalence exceeds the 4.3% reported in the general population in another region of Togo, it must also be put into perspective with regional aggregate data. Our result surpasses the estimated average prevalence of 6.1% (95% CI [4.0 - 8.3%]) among women of reproductive age in West and Central Africa and approaches, or even exceeds, the 8.9% rate estimated for East Africa [Ardua et al., 2018; Azeze et al., 2021Abiodun et al., 2025]. This observation is in perfect alignment with the identification of student and youth populations as a priority group, whose vulnerability is increased by a convergence of behavioral and structural factors such as migration to urban university centers and exposure to new sexual networks. The university environment, described as a potential "transmission amplifier," thus creates conditions for potentially higher circulation than in the general population. The predominantly asymptomatic nature of the infection that we confirm only reinforces the warning about the risk of a vast, uncontrolled reservoir of transmission, which insidiously fuels irreversible reproductive sequelae, such as tubal factor infertility, for which Ct is a recognized major cause in the region. Thus, our local results empirically validate the urgent need, emphasized at the continental level, to integrate systematic screening into youth-dedicated health services to interrupt this cycle of silent progression towards chronic morbidity.

The latent danger of this predominantly asymptomatic reservoir is elucidated by the specific pathogenesis of C. trachomatis, where complex virulence factors drive a sustained, often subclinical inflammatory response that can bypass immediate immune clearance [Parashar and Deb, 2021]. This biological mechanism is of particular concern within the West African demographic context; indeed, recent clinical data from neighboring Nigeria have substantiated a significant correlation between untreated genital chlamydial infections and the subsequent onset of infertility among women [Abiodun et al., 2025]. Consequently, the high rate of silent carriage observed at the University of Lomé suggests that without early intervention, this student population may face a future wave of reproductive health complications similar to those currently documented in the broader sub-region

4. Conclusion
This study, the first to quantify the burden of C. trachomatis infection at the University of Lomé, concludes that there is a high prevalence (9.5%) of this infection, which is predominantly asymptomatic. Our findings highlight a critical dissonance between students' theoretical knowledge and their personal risk perception, and a notable discrepancy between the high prevalence in females and their self-reported low-risk behaviors. These results indicate that strategies based solely on symptoms or self-reported behavior will be ineffective. The implementation of a systematic, confidential, and accessible on-campus screening program is therefore recommended as a key strategy to curb transmission. This should be complemented by targeted awareness campaigns designed to translate knowledge into genuine risk awareness and behavioral change
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